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1.0 INTRODUCTION 

Tetra Tech EC, Inc. (TtEC) prepared this Technical Memorandum to discuss and summarize an 
additional radiological investigation and remediation for Installation Restoration (IR) Site 32 
located at Alameda Point in Alameda, California (Figure 1-1).  The Department of the Navy 
(DON) directed the preparation of this Technical Memorandum under Contract No. N62470-13-
D-8007, Contract Task Order No. FZ01.  The additional characterization was performed under a 
Field Change Request to the Final Remedial Action Work Plan for Installation Restoration Site 2 
at Alameda Point (TtEC 2013) (Work Plan).  

This Technical Memorandum documents the field activities conducted between December 2013 
and January 2014 at IR Site 32 in Survey Units 7 through 9, 21 through 29, 31, and 32 (Figure 1-
2).  Also in this Technical Memorandum is a summary of radiological survey and sampling 
results from these survey units. 

1.1 PURPOSE AND FIELD ACTIVITIES 

The overarching purpose of this investigation was to provide additional support for determining 
the boundaries of IR Site 32 as presented in the Final Radiological Characterization Report for 
IR Site 32 (AMEC 2015) (Characterization Report).  Based on the survey data in the 
Characterization Report (AMEC 2015), TtEC’s scope included the evaluation, investigation, and 
potential remediation of locations with elevated survey results in IR Site 32. 

The Characterization Report identified locations with survey results above radiological survey 
investigation criteria that had not been fully characterized in portions of the site not previously 
considered part of IR Site 32.  TtEC evaluated these survey data and identified a total of 
42 locations to investigate.  The process of evaluating the data and identifying the locations is 
discussed in Section 2.0.  The fieldwork consisted of identifying the boundaries of the 
investigation areas with a global positioning system (GPS) and then using radiation detection 
instrumentation to scan and identify locations with readings that exceeded investigation criteria.  
Based on the results of the radiological scans, individual locations were further investigated 
using sampling, limited excavation, and/or remediation, as necessary.  The investigation process 
is discussed in detail in Section 3.0, and results of the investigation surveys are also presented.  A 
summary and conclusion are provided in Section 4.0. 

The following items are documented in this report: 

• Identification of locations to be investigated 

• Process established to perform the investigations 

• Evaluation of the results of each of the investigations 
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• Summary of what the results of the investigations demonstrate 

1.2 REPORT ORGANIZATION 

This report has been organized into the following sections: 

• Section 1.0:  Introduction – This section describes the purpose and organization of the 
report. 

• Section 2.0:  Site Background – This section summarizes the site background, the 
radionuclides of concern (ROCs), and historical data.  

• Section 3.0:  Field Activities, and Survey and Sample Results – This section describes 
field investigation and remediation activities, and documents the radiological survey and 
sample results. 

• Section 4.0:  Investigation Summary and Conclusions – This section summarizes the 
investigation’s results and conclusion. 

• Section 5.0:  References – This section includes references used to prepare this report.   

The following tables are presented in Section 2.0: 

• Table 2-1: Primary Radiation Properties and Screening Criteria for Radionuclides of 
Concern 

• Table 2-2: Mean Concentration of ROCs, RBA 2 Samples 

Figures are included following the text. 

Supporting data are presented in the following appendices: 

• Appendix A:  Radiological Survey Data 

• Sub-Appendix A1:  Radiological Survey Data 

• Sub-Appendix A2:  Survey Instrumentation 

• Sub-Appendix A3:  Instrument Calibration Documentation 

• Appendix B:   Radiological Sample Result Data 

• Appendix C:  SAM 940 Results
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2.0 SITE BACKGROUND 

This section summarizes the site background, focusing on the radiological history of IR Site 32.  
It also provides information about background reference area concentrations for the ROCs. 

2.1 SITE HISTORY 

Alameda Point is located on the western end of Alameda Island, which lies on the eastern side of 
San Francisco Bay, adjacent to the City of Oakland.  Overall, Alameda Point encompasses 
roughly 1,700 acres of land.  Development of Alameda Point first began in 1930 under the 
ownership of the United States Army.  The DON acquired title to the property in 1936.  The 
majority of former Naval Air Station Alameda was built on shallow open water, tidelands, 
marshlands, and sloughs of San Francisco Bay through several rounds of dredging and filling 
with sediments from the bay and Oakland Inner Harbor.  The average elevation is 15 feet above 
mean sea level.  IR Site 32 is located at the north-western portion of Alameda Point.  A more 
complete description of the site, historical information, and site characteristics can be reviewed 
in the Characterization Report. 

IR Site 32 is historically referred to as the Northwestern Ordnance Storage Area.  IR Site 32 was 
added to the Comprehensive Environmental Response, Compensation, and Liability Act program 
in January 2003, based on sampling results from previous investigations.  These results indicated 
the presence of chlorinated volatile organic compounds (VOCs) in groundwater at concentrations 
above drinking water maximum contaminant levels.  In addition, results of historical radiological 
scans indicated that radiologically contaminated soil could also be present within IR Site 32.  
This necessitated a time-critical removal action (TCRA) at IR Site 32, which was to be 
performed in conjunction with IR Sites 1 and 2. 

In January 2008, a Feasibility Study (FS) Report to evaluate remedial action alternatives to 
address VOCs present in groundwater was finalized.  Historical waste disposal at the “1943-1956 
Disposal Area” at Alameda Point resulted in radiological soil contamination within areas of IR 
Site 1 that may extend into adjacent IR Site 32.  Following completion of the FS, TCRA results 
indicated that the lateral and vertical extent of radium-226 (Ra-226) in soil east of IR Site 1 and 
south of IR Site 32 was not completely delineated.  Furthermore, the lateral and vertical extent of 
Ra-226 at portions of IR Site 1 and all of IR Site 32 did not fit the current conceptual site model 
(CSM).  The Alameda Point Base Realignment and Closure Cleanup Team made a decision to 
remove portions of IR Site 1 and include them within IR Site 32 for radiological survey 
purposes.  The changes in the IR Site 32 CSM have necessitated the development of a new CSM 
and revised Remedial Investigation (RI)/FS. 
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2.2 SUMMARY OF CHARACTERIZATION REPORT 

To support the revised RI/FS, AMEC Environmental & Infrastructure, Inc. (AMEC) conducted a 
radiological characterization survey in 2011 through 2012 to determine the lateral extent of 
shallow radiological contamination to better define the boundary of the site.  The survey covered 
75 acres of open, mostly unpaved land and was designed to comply with the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) (DoD et al. 2000) and 
U.S. Nuclear Regulatory Commission (NRC) Regulation (NUREG)-1575 Class 2 survey 
requirements.  IR Site 32 was divided into 32 Class 2 survey units and more than 283,000 
scanning measurements were collected along with 602 systematic soil samples (including 52 
field duplicate samples) and 28 biased samples.  

This Technical Memorandum concentrates only on Survey Units 7 through 9, 21 through 29, 31, 
and 32 of the Characterization Report.  Based on a review of historical figures and aerial 
photographs, these selected survey units are not likely to have been within the landfill portion of 
the historical “1943-1956 Disposal Area.” These historical areas are shown overlaid an aerial 
photograph on Figure 2-1.  As such, the risk of buried radiological wastes being present is low.  
The remainder of the survey units are considered likely to have been within the landfill portion 
of the historical “1943-1956 Disposal Area” and are not considered in this Technical 
Memorandum. The near-100 percent gamma scan survey provided thorough coverage across IR 
Site 32.  The gamma scan survey identified several locations with results that exceeded the 
investigation criterion of background reference area mean plus 3 times the standard deviation of 
the background reference area.  The biased samples presented in the Characterization Report 
were collected primarily based on exceedances of the gamma scan survey investigation criterion.  
However, not all of the exceedances were investigated during AMEC’s characterization.  
Figure 2-1 provides an overview map of the gamma scan survey results for IR Site 32 as well as 
the identification of the survey units upon which this Technical Memorandum focuses. 

For the biased sampling, the Characterization Report shows, in Section 4.3.4, Table 12, that only 
one biased sample in these survey units had Ra-226 greater than the screening value at 
6.79 picocuries per gram (pCi/g) in Survey Unit 23.   

2.3 RADIONUCLIDES OF CONCERN 

According to the Final Radiological Work Plan for the Characterization Survey, IR Site 32 
(Characterization Work Plan) (AMEC 2011), screening values for the ROCs provided for the 
work are consistent with values established for the Record of Decision (ROD) IR Site 1 (Chadux 
Tt, 2009).  It is important to note that these are the same screening values established for the IR 
Site 32 characterization performed by AMEC.  Table 2-1 below displays the information 
originally presented in the ROD IR Site 1 (Chadux Tt, 2009) and included in the 
Characterization Work Plan (AMEC, 2011).  
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The potential ROCs applicable to IR Site 32 at Alameda Point are Ra-226, strontium-90 (Sr-90), 
cesium-137 (Cs-137), depleted uranium, uranium oxide, thorium-232 (Th-232), and cobalt-60 
(Co-60). 

TABLE 2-1 

PRIMARY RADIATION PROPERTIES AND SCREENING CRITERIA FOR 
RADIONUCLIDES OF CONCERN 

Radionuclide 
Half-Life 

(years) Radiation Type 

Screening Criteriaa for 
Residential Reuse 

(pCi/g) 
Strontium-90 28.6 Beta 0.331 

Cesium-137 30.17 Beta  
Gamma 0.113 

Radium-226 1,600 
Alpha  
Beta  

Gamma 
1.761b 

Depleted Uranium 4.46x109 
Alpha  
Beta  

Gamma 
0.742 

Thorium-232 1.41x1010 Alpha 1.69 

Cobalt-60 5.27 Beta  
Gamma 0.0361 

Uranium Oxide 4.46x109 
Alpha  
Beta  

Gamma 
0.742 

Source: AMEC 2011 
Notes: 
a From Table 8-3 of the Final Record of Decision of the adjacent IR Site 1 
b Limit is 1 pCi/g above background per agreement with the U.S. Environmental Protection Agency (EPA) 
Abbreviations and Acronyms: 
pCi/g – picocuries per gram 
 

2.4 RADIONUCLIDES OF CONCERN IN BACKGROUND 

For the purposes of this Technical Memorandum, Ra-226 is the only ROC screening criterion in 
which background reference area concentrations are included.  However, Ra-226 is not the only 
isotope found in background.  Uranium isotopes and Ra-226 are naturally occurring radioactive 
materials, and are therefore found in background concentrations.  Furthermore, although Cs-137 
and Sr-90 are anthropogenic, they are ubiquitous in soil as the result of global nuclear weapons 
testing.  
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2.5 ROC BACKGROUNDS ESTABLISHED IN CHARACTERIZATION REPORT 

According to the Characterization Report (AMEC 2015), 35 systematic soil samples, including 
field duplicates, were collected.  The mean background concentrations of the ROCs from the 
Characterization Report are presented in Table 2-2. 

TABLE 2-2 

MEAN CONCENTRATION OF ROCS, RBA 2 SAMPLES 

Radionuclide Concentration (pCi/g) 
Strontium-90 0.050 
Cesium-137 0.132 
Radium-226 0.761 
Uranium-238 0.735 
Thorium-232 0.547 

Abbreviations and Acronyms: 
pCi/g – picocuries per gram 
ROC – radionuclide of concern 
RBA – reference background area 

 

Note that the mean Cs-137 concentration of the background is greater than the screening 
criterion.  Similarly, the mean uranium-238 (U-238) concentration of the background is only 
0.007 pCi/g less than the screening criterion.  Note that Co-60 is not included in Table 2-2 
because it is not naturally occurring or anthropogenic in background is therefore not included in 
the background concentration list for ROCs (Table 2-1). 

2.6 REVIEW OF CHARACTERIZATION REPORT GAMMA SURVEY RESULTS 
AND DETERMINATION OF ADDITIONAL INVESTIGATION AREAS 

Interpreting data from gamma radiation surveys presents several challenges for a number of 
reasons.  Naturally occurring sources of gamma radiation, including Ra-226, are present in the 
environment.  Radon gas and its progeny, and potassium-40 are the greatest contributors to 
background gamma radiation concentrations.  Naturally occurring radioactive materials are 
present in differing concentrations within soil and construction materials.  Gamma radiation 
levels vary whether the material is asphalt, granite, sand, polyvinyl chloride, clay, or concrete.  
Water acts as a shield to radiation, and the presence of water or moisture in the soil will also 
affect the background radiation levels.  Due to the variability of all these factors throughout a 
site, a single investigation criterion, which accounts for all potential conditions, is difficult to 
establish.   

The investigation criterion for IR Site 32 was established in the Characterization Work Plan 
(AMEC, 2011) at 3 times the standard deviation of the reference background area plus the mean 
of the reference background area.  In situations where the reference background area(s) cannot 
account for all of the variables within an area of interest, the survey data set is compared to the 
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mean plus 3 times the standard deviation, or sigma, of its own data set.  Based on TtEC’s 
evaluation of the gamma scan data, 42 investigation areas were identified.  An overview of these 
locations can be found on Figures 2-2a and 2-2b. 

The gamma survey results for Survey Units 7, 8, and 9 indicated that a vast majority of these 
survey units had readings greater than the gamma investigation criterion.  However, all of the 
biased and systematic sample results presented in the Characterization Report indicated that none 
of the samples had activity greater than the screening criterion for Ra-226, and the data appear to 
have a normal distribution.  In situations where a single reference background area cannot 
account for all of the variables within an area of interest, the survey data set is compared to the 
mean plus 3 times the standard deviation, or sigma, of its own data set.  Therefore, to focus 
further characterization efforts, TtEC reevaluated the data in these units as compared to the 
standard deviation of the individual survey unit’s data set.  Figures 2-3, 2-4, and 2-5 depict the 
reevaluated data for the survey units, the boundaries of the areas investigated, and the locations 
of any samples collected. 

The gamma survey results for Survey Units 21 through 28, 31, and 32, did not have the same 
characteristics as Survey Units 7, 8, and 9, which required the use of comparing the mean plus 3 
times the standard deviation, or sigma, of its own data set. Therefore all the locations with 
readings greater than the investigation criterion as identified in the Characterization Report 
(AMEC, 2015) were investigated for Survey Units 21 through 28, 31, and 32.  Figures 2-6 
through 2-14 identify the survey results presented in the Characterization Report (AMEC, 2015), 
the boundaries of the areas investigated, and the locations of any samples collected.  There were 
no exceedances in Survey Units 21 and 27; therefore, there were no specific areas identified for 
investigation in these survey units.  
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3.0 FIELD ACTIVITIES, AND SURVEY AND SAMPLE RESULTS 

As stated previously, data from the Characterization Report (AMEC, 2015) for Survey Units 7 
through 9, 21 through 29, 31, and 32, which exceeded the mean plus 3 sigma values, were 
evaluated.  Following evaluation of the data, areas were identified for further investigation.  The 
investigation areas determined through this process are shown on Figures 2-2 through 2-14.   

The investigations consisted of identifying the locations using GPS followed by scanning with 
handheld gamma detection instrumentation.  Ludlum 2350 meters coupled to a Ludlum 44-10 
sodium iodide (NaI) scintillation detector were used to perform the gamma scans.  If no readings 
greater than the investigation criterion of the reference area mean plus 3 sigma, where sigma is 
the standard deviation of the gamma readings in the reference area, were identified, then a 
confirmation soil sample was collected at the location indicating the highest gamma reading 
within the investigation area.  If readings greater than the investigation criterion were identified, 
then further investigations, including excavations and additional sampling, were conducted based 
on direction of the TtEC Radiation Safety Officer Representative.  All sampling activities were 
performed in accordance with the Sampling and Analysis Plan (Attachment 4 of the Work Plan).  
Discrete items were separately surveyed, and an isotopic determination was made using a 
Berkeley Nucleonics surveillance and measurement (SAM) 940 isotope identifier. After the 
discrete items were removed, 1 foot of additional excavation was performed to ensure 
contamination in the surrounding soil, originating from the discrete items, was remediated.   

Following remediation, soil samples were collected within the excavation.  Excavations were 
performed in increments of 1-foot lifts and did not exceed 3 feet in depth.  Any material 
determined to be low-level radioactive waste was handled separately by an NRC-licensed 
radiological waste broker selected and contracted by the Army Joint Munitions Command for the 
DON.  All discrete items identified were within 1 foot of the surface. As stated previously, after 
the discrete items were removed, 1 foot of additional excavation was performed to ensure 
contamination in the surrounding soil, originating from the discrete items, was remediated.  No 
excavation was greater than 28 inches.  Radiological surveys of each investigation area can be 
found in Appendix A, and radiological sample data can be found in Appendix B.  Appendix C 
contains the SAM 940 results. 

3.1 GAMMA SCANS AND STATICS 

Gamma scan survey measurements were obtained by traversing a path at a maximum speed (scan 
rate) of approximately 0.5 meter per second and slowly moving the detector assembly in a 
serpentine (S-shaped) pattern, while maintaining the detector approximately 10 centimeters 
(4 inches) above the area being surveyed. Survey results can be found in Appendix A.  
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Gamma scan and static surveys were performed using a Ludlum Model 2350-1 data logger 
equipped with a Ludlum Model 44-10 2-inch by 2-inch NaI scintillation detector. 

Gamma scan and static surveys were performed in accordance with the Work Plan and 
associated Standard Operating Procedures. 

3.2 INVESTIGATIONS IN SURVEY UNIT 7 

Six investigations were performed within Survey Unit 7 (Figure 2-3).  The general area gamma 
reading levels in Survey Unit 7 were higher than the readings in the remainder of the survey 
units.  Each investigation area identified gamma readings above the gamma investigation 
criterion.  Excavations began in each of the investigation areas; however, during excavation 
activities the soils in the area were observed to be mixed with asphalt chips and gravel, which 
appeared to be the primary cause of the higher gamma readings.  Therefore, a single 
confirmation sample was collected in each location.  None of the sample results from Survey 
Unit 7 identified activity greater than the screening criterion for Ra-226. 

3.3 INVESTIGATIONS IN SURVEY UNIT 8 

Four investigations were performed within Survey Unit 8 (Figure 2-4).  One investigation area 
identified gamma readings above the gamma investigation criterion while the three others did 
not.  Upon further investigation during excavation at investigation area 1 (SU-08.01-L1) within 
Survey Unit 8, a discrete item was discovered.  The item appeared to be a toggle switch that was 
painted with radioluminescent paint.  The item was found within the first 6 inches of the surface.  
The SAM 940 identified that Ra-226 was present on the item.  The maximum contact gamma 
reading using a Ludlum 2350 meter coupled to a Ludlum 44-10 NaI scintillation detector was 
285,000 counts per minute (cpm).  The survey of the item is provided in Appendix A, and the 
SAM 940 report is provided in Appendix C.   

A soil sample was collected on the surface of investigation area 1 (SU-08.01-L1) prior to the 
remedial excavation that exposed the discrete item at 6-inches below the ground surface as 
previously mentioned.  After the discrete item was removed an additional one foot of soil was 
excavated.  A post remediation sample was collected at the bottom of the remedial excavation.  
Surface samples were also collected on the surface of each of the other investigation areas.  None 
of the sample results from Survey Unit 8 identified activity greater than the screening criterion 
for Ra-226. 

3.4 INVESTIGATIONS IN SURVEY UNIT 9 

Three investigations were performed within Survey Unit 9 (Figure 2-5).  None of the 
investigation areas within Survey Unit 9 had locations with gamma readings greater than the 
gamma investigation criterion.  Therefore, a single confirmation sample was collected on the 
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surface in each location.  None of the sample results from Survey Unit 9 identified activity 
greater than the screening criterion for Ra-226. 

3.5 INVESTIGATIONS IN SURVEY UNIT 22 

Two investigations were performed within Survey Unit 22 (Figure 2-6).  Two locations in 
investigation area 1 within Survey Unit 22 identified gamma readings greater than the gamma 
investigation criterion, while no gamma readings greater than the investigation criterion were 
identified in investigation area 2.   

At the first location, identified as SU-22.01-L1 on Figure 2-6, a discrete item was discovered.  
The item appears to be primarily glass pieces broken up within the soil.  The item was found 
within the first 6 inches of the surface.  The SAM 940 identified the presence of Ra-226 on the 
item.  The maximum contact gamma reading using a Ludlum 2350 meter coupled to a Ludlum 
44-10 NaI scintillation detector was 141,000 cpm.  The survey of the item is provided in 
Appendix A, and the SAM 940 report is provided in Appendix C.  A sample was collected on the 
surface of the area prior to discovery of the discrete item and a second sample was collected at 
the bottom of the excavation after remediation at a depth of 1.5 feet.  The first bottom sample 
indicated that Ra-226 was still present above the screening criterion at 99.5 pCi/g.  This result 
prompted a second remediation, and results from that post-remediation sample at a depth of 2.5 
feet indicated that Ra-226 activity was below the screening criterion.   

At the second location, identified as SU-22.01-L2 on Figure 2-6, significant amounts of large 
rocks and gravel were discovered that appeared to be the cause of the higher gamma readings.  A 
sample was collected on the surface of the area and at the bottom of the excavation at a depth of 
1.5 feet.  Neither of these sample results identified activity greater than the screening criterion 
for Ra-226. 

A single confirmation sample was collected on the surface within investigation area 2.  The 
sample results from this location did not identify activity greater than the screening criterion for 
Ra-226. 

3.6 INVESTIGATIONS IN SURVEY UNIT 23 

Eight investigations were performed within Survey Unit 23 (Figure 2-7).  None of the 
investigation areas within Survey Unit 23 identified locations with gamma readings greater than 
the gamma investigation criterion.  Therefore, a single confirmation sample was collected on the 
surface in each location.  None of the sample results from Survey Unit 23 identified activity 
greater than the screening criterion for Ra-226.  As discussed in Section 2.2, note that the only 
sample result greater than the screening criterion for Ra-226 in the survey units investigated by 
TtEC, and listed in the Characterization Report (AMEC, 2015), was collected at a biased 
location in this survey unit.  However, TtEC was not able to repeat the sample result. 

LANT-8007-FZ01-0003 Fnl Tech Memo 3-3 Final Technical Memorandum for 
Installation Restoration Site 32  

Alameda Point, Alameda, California 
DCN: LANT-8007-FZ01-0003 

CTO No. FZ01 



 

3.7 INVESTIGATIONS IN SURVEY UNIT 24 

Four investigations were performed within Survey Unit 24 (Figure 2-8).  One of the locations 
within the investigation area 2 within Survey Unit 24 identified gamma readings greater than the 
investigation criterion, while no gamma readings greater than the investigation criterion were 
identified in the three other locations. 

In investigation area 2 (SU-24.02-L1) within Survey Unit 24, significant amounts of asphalt and 
gravel were discovered associated with the survey unit’s proximity of the roadway that appeared 
to be the cause of the higher gamma readings.  A sample was collected on the surface of the area 
and at the bottom of the excavation at a depth of 1 foot.  Neither of these sample results 
identified activity greater than the screening criterion for Ra-226. 

A single confirmation sample was collected on the surface in the remainder of the investigation 
areas within Survey Unit 24.  The sample results from these locations did not identify activity 
greater than the screening criterion for Ra-226. 

3.8 INVESTIGATIONS IN SURVEY UNIT 25 

Three investigations were performed within Survey Unit 25 (Figure 2-9).  Three locations in 
investigation area 3 within Survey Unit 25 identified gamma readings greater than the 
investigation criterion, while no gamma readings greater than the investigation criterion were 
identified in investigation areas 1 or 2.   

At all three of the locations in investigation area 3, identified as SU-25.03-L1, SU-25.03-L2, and 
SU-25.03-L3 on Figure 2-9, significant amounts of large rocks and gravel were discovered that 
appeared to be the cause of the higher gamma readings.  A sample was collected on the surface 
of the area and at the bottom of the excavation at a depth of 1 foot.  None of these sample results 
identified activity greater than the screening criterion for Ra-226. 

A single confirmation sample was collected on the surface in investigation areas 1 and 2 within 
Survey Unit 25.  The sample results from these locations did not identify activity greater than the 
screening criterion for Ra-226. 

3.9 INVESTIGATIONS IN SURVEY UNIT 26 

One investigation was performed within Survey Unit 26 (Figure 2-10).  No locations with 
gamma readings greater than the gamma investigation criterion were identified.  Therefore, a 
single confirmation sample was collected on the surface.  The sample results from Survey Unit 
26 did not identify activity greater than the screening criterion for Ra-226. 
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3.10 INVESTIGATIONS IN SURVEY UNIT 28 

One investigation was performed within Survey Unit 28 (Figure 2-11).  The investigation area 
was on a paved surface, and no obvious indications of contamination were identified.  Therefore, 
no samples were collected. 

3.11 INVESTIGATIONS IN SURVEY UNIT 29 

Two investigations were performed within Survey Unit 29 (Figure 2-12).  None of the 
investigation areas within Survey Unit 29 identified locations with gamma readings greater than 
the gamma investigation criterion.  Investigation area 2 was likely affected by the proximity of 
the survey unit to the paved road.  Therefore, a single confirmation sample was collected on the 
surface in each location.  None of the sample results from Survey Unit 29 identified activity 
greater than the screening criterion for Ra-226. 

3.12 INVESTIGATIONS IN SURVEY UNIT 31 

Two investigations were performed within Survey Unit 31 (Figure 2-13).  None of the 
investigation areas within Survey Unit 31 identified locations with gamma readings greater than 
the gamma investigation criterion.  Both investigation areas were likely affected by the proximity 
of the survey unit to the paved road.  Therefore, a single confirmation sample was collected on 
the surface in each location.  None of the sample results from Survey Unit 31 identified activity 
greater than the screening criterion for Ra-226. 

3.13 INVESTIGATIONS IN SURVEY UNIT 32 

Four investigations were performed within Survey Unit 32 (Figure 2-14).  One of the locations in 
investigation area 1 within Survey Unit 32 identified gamma readings greater than the 
investigation criterion, while no gamma readings greater than the investigation criterion were 
identified in the three other locations. 

In investigation area 1 (SU-32.01-L1) within Survey 32, significant amounts of asphalt and 
gravel were discovered associated with the survey unit’s proximity of the roadway that appeared 
to be the cause of the higher gamma readings.  A sample was collected on the surface of the area 
and at the bottom of the excavation at a depth of 1 foot.  Neither of these sample results 
identified activity greater than the screening criterion for Ra-226. 

A single confirmation sample was collected on the surface within the remainder of the 
investigation areas within Survey Unit 32.  The sample results from these locations did not 
identify activity greater than the screening criterion for Ra-226. 
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4.0 INVESTIGATION SUMMARY AND CONCLUSION 

The purpose of this investigation was to provide additional support to the characterization of the 
boundary of IR Site 32 as presented in the Characterization Report (AMEC, 2015).  TtEC’s 
scope included the evaluation, investigation, and potential remediation of areas with elevated 
survey results in portions of IR Site 32. 

Based on a thorough review of the Characterization Report (AMEC, 2015), TtEC identified 42 
areas to investigate within Survey Units 7 through 9, 21 through 29, 31, and 32.  Once these 
locations were identified, TtEC located the boundaries of the investigations using GPS and 
employed radiation detection instrumentation to scan and identify locations that exceeded 
investigation criteria.  Based on the results of the radiological scans, individual locations were 
further investigated with sampling, limited excavation, and/or remediation, as necessary.   

Of the 42 investigation areas, 14 were excavated further.  Two discrete items were identified in 
two separate locations, and the locations were remediated.  One of the samples collected after 
initial remediation for one of the discrete items identified activity greater than the screening 
criterion for Ra-226.  Follow-up remediation and sampling in this location indicated that the 
remediation was successful because there was no activity level greater than the screening 
criterion for Ra-226.  None of the other samples collected during TtEC’s work identified Ra-226 
activity greater than the screening criterion.  A total of 51 samples were collected. 

The data presented in the Characterization Report (AMEC, 2015) show that more than 283,000 
scanning measurements were collected along with 602 systematic soil samples (including 52 
field duplicate samples) and 28 biased samples across IR Site 32.   

Results from the 42 locations investigated by TtEC within Survey Units 7 through 9, 21 through 
29, 31, and 32 either indicated no activity greater than the screening criterion for Ra-226, or 
post-remediation samples and surveys indicated that near-surface remediations were successful.   

Based on a review of historical figures and aerial photographs, these selected survey units are not 
likely to have been within the landfill portion of the historical “1943-1956 Disposal Area.”  As 
such, the risk of buried radiological wastes being present is low.  Therefore, the data presented in 
this Technical Memorandum support the conclusion that Survey Units 7 through 9, 21 through 
29, 31, and 32 should not be included as part of the IR Site 32 boundary.  
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APPENDIX A 

RADIOLOGICAL SURVEY DATA 

Sub-Appendix A1 Radiological Survey Data 
Sub-Appendix A2 Survey Instrumentation 
Sub-Appendix A3 Instrument Calibration Documentation 
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Time:

287649 a 40.88% a 10.22% a 39.61 a 9.78

PR312657 bg 46.39% bg 11.60% bg 296.39 bg 1434.79

a 65.75% a 16.44% a 15.09 a 1.01

bg 40.11% bg 10.03% bg 168.57 bg 409.87

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

Contact: 1100 µRem/hr # / # denotes contact / 1 meter radiation readings.

1 foot: 10 µRem/hr * denotes highest radiation reading on contact

1 meter: 5 µRem/hr LAW denotes large area masslinn wipe

Δ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

CONTAMINATED

TOOGLE SWITCHSurvey Reason: Device Survey Description of drawing:

Device discovered at Investigation Location 08-01

Comments:

Device # FZ01-SU-08-01

Isotopes of Concern:
226

Ra,
137

Cs,
90

Sr ,
238

U,
60

Co,
232

Th Static Count Time:

2929

Alameda Site 32, SU8-01

D. Fields

152281

Bicron 2015

4228 cpm

A-DS-FZ01-08-01-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

2360

43-93

Location:

4/25/2014

(dpm/100cm2)

8/7/2014

10/9/2014 4 µRem/hr

RADIATION/CONTAMINATION SURVEY FORM Page 1 of 2

Serial

Number13:15
Total %

Efficiency

Calibration

Due Date (dpm/100cm2)

Instrument

% Efficiency

Model

Inst/Det.

MDC/MDA
+

INSTRUMENTATION USED

12/12/2013

Background
+

Date:

#



SURVEYOR: LOCATION:

Gamma

(cpm)

Alpha

dpm/100cm2

Beta/Gamma

dpm/100cm2

Alpha

dpm/100cm2

Beta/Gamma

dpm/100cm2

1 285000 391.39 170028.89 108.49 228.37 N/A

Date:

Time:

RSO/RTM

RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page 2 of 2

SURVEY NUMBER:

Alameda Site 32, SU8-01

Location

Removable (NET)

Comments

Exposure Rate

(µRem/hr)

A-DS-FZ01-08-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Time:

1100 5

Reviewer



Time:

287649 a 40.88% a 10.22% a 41.99 a 11.74

PR312657 bg 46.39% bg 11.60% bg 287.39 bg 1345.12

a 65.75% a 16.44% a 17.13 a 1.83

bg 40.11% bg 10.03% bg 174.68 bg 443.11

227800

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

Contact: 300 µRem/hr # / # denotes contact / 1 meter radiation readings.

1 foot: 8 µRem/hr * denotes highest radiation reading on contact

1 meter: 4 µRem/hr LAW denotes large area masslinn wipe

Δ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

CONTAMINATED

GLASSSurvey Reason: Device Survey Description of drawing:

Device discovered at Investigation Location 22

Comments:

Device # FZ01-SU22-01-01

Isotopes of Concern:
226

Ra,
137

Cs,
90

Sr ,
238

U,
60

Co,
232

Th Static Count Time:

2929

Alameda Site 32, SU22-01

D. Fields

152281

Bicron E050A

4851 cpm

A-DS-FZ01-22-001Survey Number:

Surveyor:

7/15/2014
44-10

2350-1

2360

43-93

Location:

4/25/2014

(dpm/100cm2)

8/7/2014

5/23/2014 4 µRem/hr

RADIATION/CONTAMINATION SURVEY FORM Page 1 of 2

Serial

Number13:12
Total %

Efficiency

Calibration

Due Date (dpm/100cm2)

Instrument

% Efficiency

Model

Inst/Det.

MDC/MDA
+

INSTRUMENTATION USED

12/5/2013

Background
+

Date:

#



SURVEYOR: LOCATION:

Gamma

(cpm)

Alpha

dpm/100cm2

Beta/Gamma

dpm/100cm2

Alpha

dpm/100cm2

Beta/Gamma

dpm/100cm2

1 141000 3339.53 203953.44 55.97 165.21 N/A

Date:

Time:

RSO/RTM

RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page 2 of 2

SURVEY NUMBER:

Alameda Site 32, SU22-01

Location

Removable (NET)

Comments

Exposure Rate

(µRem/hr)

A-DS-FZ01-22-001

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Time:

300 4

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:44

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-07-01-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU07-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7200 cpm

Comments:

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th Static Count Time:

Picture maybe a representation of actual item surveryed

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8839 SURFACE
2 6960 BOTTOM OF HOLE

Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number09:16

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-07-02-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU07-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7400 cpm

Comments:

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th Static Count Time:

Picture maybe a representation of actual item surveyed

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8693 SURFACE 
2 6985 BOTTOM OF HOLE 

Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-02-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU07-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7400 cpm

Comments:

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th Static Count Time:

Picture maybe a representation of actual item surveryed

Alameda Point Site 32

D. Fields

6519 cpm

A-IS-01-07-03-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:03

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8993 SURFACE
2 7056 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-03-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU07-04Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6300 cpm to 7200 cpm

Comments:

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th Static Count Time:

Picture maybe a representation of actual item surveryed

Alameda Point Site 32

D. Fields

6519 cpm

A-IS-01-07-04-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:37

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8921 SURFACE
2 6970 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-04-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU07-05Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

6519 cpm

A-IS-01-07-05-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:00

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8729 SURFACE
2 6875 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-05-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU07-06Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

6519 cpm

A-IS-01-07-06-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:16

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8426 SURFACE
2 6851 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-07-06-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU08-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4800 cpm to 28000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-08-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:20

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 27589  SURFACE
2 5839 BOTTOM HOLE AFTER ITEM REMOVED

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-08-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU08-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4700 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-08-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:27

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6247 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-08-02-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU08-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4800 cpm to 5911 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-08-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:37

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5911 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-08-03-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:51

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/12/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-08-04-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU08-04Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 6000 cpm to 7000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6773 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-08-04-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU09-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5000 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-09-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number07:45

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/10/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6079 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-09-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU09-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5000 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-09-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:30

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/10/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6017 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-09-02-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:50

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/10/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-09-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU09-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5000 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveryed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6073 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-09-03-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number07:21

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-22-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU22-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5300 cpm to 27000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 25486 SURFACE
2 5839 POST REMEDIATION

Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-22-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU22-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 4500 cpm to 7500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

6519 cpm

A-IS-01-22-01-02Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:00

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

1/15/2014
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 7327 SURFACE
2 5852 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-22-01-02

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU22-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 5500 cpm to 7050 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

6519 cpm

A-IS-01-22-02-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number09:14

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

1/15/2014
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6529 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-22-02-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:03

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-23-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU23-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5000 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5864 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:51

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-23-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU23-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5200 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6215 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-02-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU23-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4800 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-23-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:28

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5752 N/A
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-03-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU23-04Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4700 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-23-04-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:08

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6218 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-04-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number09:45

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-23-05-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU23-05Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4200 cpm to 5500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5234 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-05-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU23-06Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4400 cpm to 5800 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-23-06-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number09:45

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5547 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-06-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU23-07Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4300 cpm to 5900 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-23-07-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:50

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5749 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-07-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU23-08Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4800 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-23-08-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:21

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/5/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5926 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-23-08-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number08:34

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-24-01-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU24-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 5800 cpm to 6600 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6246 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-24-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU24-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for Soil

Scan range of area for 2350# 228700 is 6000 cpm to 7100 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-24-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number09:35

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 7042 SURFACE
2 6213 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-24-02-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:41

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-24-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU24-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4000 cpm to 4800 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 4629 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-24-03-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU24-04Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4700 cpm to 5800 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-24-04-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:57

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5630 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-24-04-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number10:02

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-25-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU25-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4800 cpm to 5907 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5184 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-25-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:18

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-25-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU25-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4600 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5907 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-25-02-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number13:05

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-25-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU25-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5600 cpm to 6700 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item shown

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6529 SURFACE
2 5697 BOTTOM OF HOLE

Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-25-03-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number13:24

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-25-03-02Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU25-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 4500 cpm to 7500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 7529 SURFACE
2 6592 BOTTOM OF HOLE

Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-25-03-02

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU25-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 5000 cpm to 8300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

6519 cpm

A-IS-01-25-03-03Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number13:46

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 8191 SURFACE
2 5989 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-25-03-03

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU26-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 5000 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-26-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number14:03

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/2/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6218 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-26-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU28-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 4194 cpm for Asphalt

Scan range of area for 2350# 228700 is 6000 cpm to 7400 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

3498 cpm

A-IS-01-28-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:16

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 7056 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-28-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:28

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

6519 cpm

A-IS-01-29-01-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU29-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for SOIL

Scan range of area for 2350# 221022 is 5500 cpm to 6500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6089 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-29-01-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number11:39

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-29-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU29-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for Soil

Scan range of area for 2350# 228700 is 5000 cpm to 6300 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 6244 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-29-02-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU31-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4100 cpm to 5500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

5576 cpm

A-IS-01-31-01-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number15:00

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5327 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-31-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number16:07

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-31-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU31-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4000 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5829 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-31-02-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

221022

PR245188

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU32-01Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 221022 is 7193 cpm for Soil

Scan range of area for 2350# 221022 is 5000 cpm to 7500 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

J. Ramirez

6519 cpm

A-IS-01-32-01-01Survey Number:

Surveyor:

3/5/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number12:45

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 7458 SURFACE
2 5328 BOTTOM OF HOLE

Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-32-01-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

XRoutine Non-routine K = 1000

INVESTIGATION AREA SU32-02Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4600 cpm to 5900 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Alameda Point Site 32

D. Fields

5576 cpm

A-IS-01-32-02-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location:

(dpm/100cm2)

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number13:41

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5785 SURFACE
Date:

Time:

RSO/RTM

Signature On File

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-32-02-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

Date:

Signature On File Time:

Reviewer



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number14:16

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-32-03-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

J. Ramirez

INVESTIGATION AREA SU32-03Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4000 cpm to 5000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 4825 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-32-03-01

J. Ramirez

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File



Time:

228700

PR276602

2 Minutes

denotes swipe location or fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in μRem/hr unless otherwise noted

X

RADIATION/CONTAMINATION SURVEY FORM          Page    1   of    2

Serial 
Number14:39

Total %          
Efficiency

Calibration 
Due Date (dpm/100cm2)

Instrument       
% Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

12/3/2013
Background +

Date:

(dpm/100cm2)

5576 cpm

A-IS-01-32-04-01Survey Number:

Surveyor:

10/14/2014
44-10

2350-1

Location: Alameda Point Site 32

D. Fields

INVESTIGATION AREA SU32-04Survey Reason:  Investigation Survey Description of drawing:

3 sigma for 2350# 228700 is 6392 cpm for SOIL

Scan range of area for 2350# 228700 is 4700 cpm to 6000 cpm

Comments:

Static Count Time:

Picture maybe a representation of actual item  surveyed

Isotopes of Concern:                                                   
226Ra, 137Cs, 90Sr , 238U, 60Co, 232Th

Routine Non-routine K = 1000

#



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

Alpha 

dpm/100cm2

Beta/Gamma 

dpm/100cm2

1 5821 SURFACE
Date:

Time:

Date:

Signature On File Time:

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page   2   of   2

SURVEY NUMBER:

Alameda Point Site 32

Location

Removable (NET)

Comments

Exposure Rate  
(µRem/hr)

A-IS-01-32-04-01

D. Fields

1 MeterContact

Fixed + Removable (NET)

RSO/RTM

Signature On File
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Model 19 MicroR Meter

 
 

 
PART NUMBER:48-1615 

 

 

 

●     Built-In 1" X 1" NaI(Tl) Gamma 
Scintillator 

●     5 Ranges 
●     Splashproof Shields 
●     Total Range from 0 - 5,000 µR/hr 

 

WORKING ENVIRONMENT: Splash proof shields for outdoor use 
INDICATED USE: Low level (microR) gamma survey 
DETECTOR: 1" X 1" sodium iodide (NaI)Tl scintillator 

SENSITIVITY: Typically 175 cpm/microR/hr (137Cs gamma ) 
ENERGY RESPONSE: Energy dependent 
METER DIAL:0 - 25 microR/hr, 0 - 50 microR/hr, BAT TEST 
RANGE SELECTIONS: 0 - 25, 0 - 50, 0 - 250, 0 - 500, 0 - 5000 microR/hr 
LIGHT: Push-button to activate 
LINEARITY: Reading within plus or minus 10% of true value 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2 feet) 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover provided) 
RESPONSE: Toggle switch for FAST (4 seconds) or SLOW (22 seconds) from 10% to 90% of final reading 
RESET: Push-button to zero meter 
POWER: 2 each "D" cell batteries (housed in sealed compartment that is externally accessible) 
BATTERY LIFE: Typically 600 hours with alkaline batteries (battery condition can be checked on meter) 
METER: 2.5" (6.4cm) arc, 1 mA analog type 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)  
May be certified for operation from -40° F(-40° C) to 150° F(65° C) 
SIZE: 7.8"(19.8 cm)H X 3.5"(8.9 cm)W X 8.5"(21.6 cm)L 
WEIGHT: 4.5 lbs(2.1 kg) including batteries
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Model 19 MicroR Meter

  

Common Meter Dial  

   
202-1070 

0 - 50 mR/hr; 0 - 25 mR/hr 
202-702 

0 - 0.5 mSv/h; 0 - 0.25 mSv/h 

 

  

Accessories Replacement Parts 
Check Source 

Headset 
Standard Carrying Case 

Air and Water Tight Carrying Case 

Meter Bezel 
Meter Movement 

Handle 
Detector Assembly 

 

  
Ordering Info.        Manual          ANSI Test Report          Model 19 Response Curve

  

 Return to ludlums.com 
 
Copyright © 2000 Ludlum Measurements, Inc. 
For comments or suggestions please contact webmaster at: ludlum@ludlums.com 
Page last updated: December 2000
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Model 2350-1 Data Logger

 
 PART NUMBER:48-2751 

 

●     Data Logger 
●     16 Independent Detector Setups 
●     Microprocessor Based Electronics 
●     RS-232 Output 
●     Optional Keypad for Setup 
●     LCD Display with backlight 
●     Scaler 
●     Ratemeter 
●     Integrated Dose 
●     5 decade Logarithmic Trend Indicator 
●     Bar Code Reader 

INDICATED USE: Field analysis and data logging 
COMPATIBLE DETECTORS: G-M, proportional, scintillation 
CONNECTOR: Series "C" (others available on request ) 
DISPLAY: 8 line LCD display with 15 characters per line 
BACKLIGHT: A two position toggle switch to turn backlight ON or OFF 
SCALER: 6 digit display 
TIMER: Used in conjunction with scaler. Count time can be set from 1 - 65,535 seconds in 1 second intervals 
RATEMETER: Digital ratemeter, corrected for dead time and calibration constant 
TREND INDICATOR: 5 decade logarithmic bar graph 
LINEARITY: Reading within plus or minus 10% of true value with detector connected 
SCALE: Can display in rem/hr, Sv/hr, R/hr, cpm, cps, dpm, dps, rad(r), Gray(G), C/kg, Ci/cm squared, or Bq/cm 
squared 
INTEGRATED DOSE: Counter provided to give total accumulated dose for up to 45 days (Will display in same 
units as ratemeter ) 
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, full volume ) 
AUDIO DIVIDE: Operator selected divisions of 1, 10, or 100 events-per-click 
ALARM: Separate alarms for digital ratemeter, scaler, and integrated dose can be set at any point (audible and 
visual indicators ) 
ACK/SCROLL: Push-button to silence audio after alarm has been indicated and/or scroll through the various 
displays 
DATA LOGGER: Capable of logging up to 1000 individual data points with the following identifiers for each point

     8 Location codes (5 character )                Time of day 
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Model 2350-1 Data Logger

 
     Month, Day, and Year                             Count rate/scaler count/integrated dose 
 
     Count time                                               Detector number 
 
     Logging mode                                          Sample number

DETECTOR PARAMETERS: Capable of storing the following parameters for 16 different detectors

        Model number                               Serial number

        Calibration constant                       Dead time correction

        High voltage                               Threshold

        Window                                     Display range multiplier

        Display time base                          Display units

        Overload current                           Ratemeter alarm setting

        Scaler alarm setting                       Low ratemeter alarm setting

        Integrated dose alarm setting              Scaler count time

RS-232 PORT: A full duplex communication port that allows for instrument setup by optional keypad or PC. Also 
allows for data to be transferred to a PC file. 
BAR CODE READER (optional): Allows for setup of instrument by computer generated bar codes 
HIGH VOLTAGE: Adjustable from 200 - 2500 volts 
THRESHOLD: Adjustable from 100 - 1000 
WINDOW: Adjustable from 0 - 1000 above threshold 
GAIN: Adjustable from 2 - 350 mV at threshold setting of 100 
DEAD TIME: Adjustable to compensate for dead time of detector and electronics 
RESPONSE:  
     Fixed: - Adjustable from 1 - 127 seconds in 1 second intervals 
     Variable: - Will vary according to number of counts present. 
Typical times FAST: 4 - 25 seconds, SLOW: 4 - 60 seconds from 10% to 90% of final reading 
POWER: 4 each "D" cell batteries (housed in sealed compartment that is accessible from back of instrument) 
BATTERY LIFE: Greater than 75 hours (low battery condition is automatically indicated ) 
CONSTRUCTION: Milled and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: 32° F(0° C) to 122° F(50° C) (LCD limits temperature range ) 
SIZE: 6"(15cm)H X 4.3"(11cm)W X 8.8"(22cm)L 
WEIGHT: 5 lbs (2.3kg) including batteries 
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Model 2360 Alpha/Beta Data Logger

 
PART NUMBER:48-2872 

 

●     Data Logger 
●     Simultaneous Alpha/Beta Counting 
●     6 Digit LCD Scaler 
●     Ratemeter with Total Counting Range from 0 

- 500,000 cpm 
●     RS-232 Output 
●     Optional Keypad for setup 
●     Bar Code Reader 
●     Alpha Only, Beta Only or Alpha/Beta Counts 

INDICATED USE: Alpha, beta discrimination, and data logging 
COMPATIBLE DETECTORS: Proportional and dual phosphor scintillation detectors 
DATA LOGGER: Capable of logging up to 550 individual data points with the following identifiers for each 
point (All data is stored in non-volatile memory allowing batteries to be removed without loss of data)

        alpha and beta sample counts    sample number

        date/time stamp                 scaler count time

        10 character location identifier

LOGGING PUSHBUTTON: Located in the handle; used to activate scaler and/or log a count 
LOGGING FUNCTION CONTROL: Internal selection that enables the pushbutton to log the ratemeter 
reading, initiate a scaler count, and log the resulting reading, log both the scaler and ratemeter reading, or 
disables the logging function. 
LOCATION CODE: A 10 character alphanumeric identifier. (Can be set by bar code reader, ASCII 
terminal, or PC) 
CALIBRATION DUE DATE: An internal date that disables the instrument if the required calibration 
interval has been missed 
HEADER INFORMATION: Six lines of user defined memory at the beginning of the stack for storing user 
name, survey name, serial numbers, etc. (Information is dumped with logged data) 
RS-232 PORT: Located on the can, this allows the instrument to be connected to a PC for dumping data, and 
setup parameters. 
CONNECTOR: Series "C" (others available on request ) 
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, full volume ) 
AUDIO DIVIDE: Selectable dual or individual click-per-event for alpha and beta counts and divisions of 1, 
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Model 2360 Alpha/Beta Data Logger

10, 100, or 1000 events-per-click(beta channel only) 
METER: 2.5"(6.4cm) arc, 1 mA analog type 
METER DIAL: 0 - 500 cpm, 0 - 2 kV, BAT OK, OL(overload) 
MULTIPLIERS: X1, X10, X100, X1000 
LINEARITY: Reading within plus or minus 10% of true value with detector connected 
SCALER: 6 digit LCD with 0.25" digits, overflow arrow, and colons to indicate when a count is in process 
COUNT TIME: Switch selectable times of 0.1, 0.5, 1, 2, 5, 10, and 60 minutes, or PC to allow for a specific 
count time to be set from a PC. 
SELECTOR SWITCH: Toggle switch to select alpha+beta, alpha only, or beta only 
RESET/READ HV: A two position momentary action switch to allow for the meter to be reset or a reading 
of the HV setting. 
HIGH VOLTAGE: Adjustable from 200 - 2000 volts (Can be read on the meter) 
THRESHOLD: Internal control allows for adjustment from 2 - 15 mV for beta, and 40 - 700 mV for alpha 
WINDOW: Internal control allows for adjustment from the beta threshold up to the alpha threshold setting 
(Beta only) 
OVERLOAD: Senses detector saturation. Indicated by red lamp on meter and meter deflecting to full scale 
(Adjustable depending on detector selected) 
RESPONSE: Will vary according to the number of counts present. Typically 2 - 11 seconds from 10% - 90% 
of final reading 
POWER: 2 each "D" cell batteries (housed in sealed compartment that is accessible from front of instrument) 
BATTERY LIFE: Greater than 150 hours (battery condition can be checked on meter ) 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)  
May be certified for operation from -40° F(-40° C) to 150° F(65° C) 
SIZE: 6.5"(16.5cm)H X 3.5"(8.9cm)W X 8.5"(21.6cm)L 
WEIGHT: 3.5 lbs (1.6kg) including batteries 
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Model 44-10 Gamma Scintillator

 

The Model 44-10 is a 2" X 2" NaI
(Tl) Gamma Scintillator that can 

be used with several different 
instruments including survey 

meters, scalers, ratemeters, and 
alarm ratemeters 

PART NUMBER:47-1540

 

 
INDICATED USE: High energy gamma detection 
SCINTILLATOR: 2" (5.1 cm) diameter X 2" (5.1 cm) thick sodium iodide (NaI)Tl scintillator 

SENSITIVITY: Typically 900 cpm/microR/hr (137Cs) 
ENERGY RESPONSE: Energy dependent 
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers 
TUBE: 2"(5.1cm) diameter magnetically shielded photomultiplier 
OPERATING VOLTAGE: Typically 500 - 1200 volts 
DYNODE STRING RESISTANCE: 60 megohm 
CONNECTOR: Series "C" (others available ) 
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)  
May be certified to operate from -40° F(-40° C) to 150° F(65° C) 
SIZE: 2.6" (6.6 cm) diameter X 11" (27.9 cm)L 
WEIGHT: 2.3 lb (1.1kg)
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Model 43-68 Gas Proportional Detector

 

The Model 43-68 is a large area 
gas proportional detector for use 

in simultaneous alpha/beta 
surveys as well as alpha or beta 

surveys 

PART NUMBER:47-2005

 
INDICATED USE: Alpha-beta survey 
RECOMMENDED COUNTING GAS: P-10 (10% methane, 90% argon) 
GAS RECHARGE: Will operate on a static charge for over 15 hours with a 39" cable 
WINDOW: Typically 0.8 mg/cm² aluminized mylar (other thickness available) 
WINDOW AREA: 
     Active - 126 cm² 
     Open - 100 cm² 
EFFICIENCY (4pi geometry): Typically 20% - 239Pu; 30% - 99Tc; 15% - 14C; less than 1% - gamma 
BACKGROUND: 
     Alpha - Less than 5 cpm (when operating on the alpha only plateau region) 
     Beta - Typically 400 cpm or less (10 microR/hr field) 
COMPATIBLE INSTRUMENTS: Model 12, 16, 18, 2000, 2200, 2221, 2224, 2225, 2241, 2350-1 
OPERATING VOLTAGE: 
     Alpha - Typically 1000 - 1500 volts 
     Beta-gamma - Typically 1600 - 1800 volts 
COUNTER THRESHOLD SETTING: Typically 2 - 5 mV 
GAS CONNECTORS: Double end quick disconnect 
CONNECTOR: Series "C" (others available) 
CONSTRUCTION: Anodized aluminum housing 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)  
May be certified for operation from -40° F(-40° C) to 150° F(65° C) 
SIZE: 3.9"(10cm)H X 4.6"(11.7cm)W X 7.8"(19.8cm)L 
WEIGHT: 2 lbs (0.9kg)
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Safety and Ecology Corporation SEC PROCEDURE# ICAL Rev o 
2800 Solway Road Knoxville, TN 37931 Page 1 of 1 

Calibration Certificate s12312013 

Calibration Certificate for MICRO REM,Serial # EOSOA, Bar Code #,Property # SEC-5378 
Date: 05/23/13 

Location: 9999, 

Date Last Cal. Expires: 10/31/12 Technician: David Moyer 

Reason For Calibration: Due for Calibration 

MODEL 87V 
MODEL MP-2 

MODEL 

NIST TRACEABLE SOURCES USED 

AS FOUND DATA 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 18740384 
SERIAL#: 314 
SERIAL#: 

SOURCE ISOTOPE 

KR-4097 Cs-137 

0300-GY Cs-137 

CAL DUE: 02/04/14 
CAL DUE: 08/27/13 
CAL DUE: 

ACTIVITY 

130 mCi 

400 Ci 

ASSAY ll6. TE 

6/20/2012 

6/20/2012 

Physical Cond SAT Geotropism: SAT Bat Check SAT 

As Found 

Speaker Check 

As Left 

SAT 

High Voltage High Voltage Indicated In OK Band 

+5 Volt Power Supply (4.5 to 5.5V) 

-5 Volt Power Supply (-3.74 to -5.06 V) 

CALIBRATION DATA 
Scale 

I 0.1 

L 1 

I 10 

I 100 

I 1000 

Precision 
Scale 

X1000 

HVAL 
Exposure Rate 

uR/HR (MR/HR) 
5 (PulsfJd = TO) 
10 (Pulsed = TO) 
15 (Puls~d = TO) 
50 (.05) 

100 (.1) 
150 (.15) 
500 (0.5) 

1000 (1.0) 
1500 (1.5) 
5000 (5) 

10000 (10) 
15000 (15) 
50000 (50) 

100000 (100) 
150000 (150) 

Ex osure Rate p 
100000 (100) 

OK 

5.083 

-4.29 

OK 

5.083 

-4.29 

Instrument Reading 
As Found As Left 

4.8 

9.6 
14 

/ 7S---.... 
( 155 l 
\.._ 200 / 

500 

950 

1500 

5000 

9750 

15750 
/.-o---..._, 
I 0 

\ 0 

A$-i:oun'd 

97500.00 
97500.00 

97500.00 

) 

J 

5 

10 

15 

50 

95 

150 

500 

950 

1500 

5000 

9800 

15900 

50000 

97500 

150000 

Mean Value 

97500.00 

Comments: Repaired board. Reproducibility performed after repair. 

Percent Error 
As Found As Left 

-4.00 0.00 
-4.00 0.00 

:§,.6.I 0.00 
50.00 \ 0.00 

i 55.00 ) -5.00 

\ 33.33 j 0.00 

I 
\ 

'-~oo 

-5.00 

0.00 

0.00 
-2.50 

--~.0-
/ -100.00 "'\. 

-100.00 ' 

-100.00 J 
-r.oev 

0.00 

0.00 

0.00 

0.00 

-5.00 

0.00 

0.00 

-2.00 

6.00 
0.00 

-2.50 

0.00 

~ Calibration Sticker Attached? Next Calibration Due Date: 05/23/14 

Performed by:._ ....Jllo-=:;;...,,,e.:.....,..=------"'- Reviewedby:~~ Date: S-~/l) 
Printed Name: 

I 

4 J L/0 1 3Do) a5oJ 



( 
T~ermofisher 
SCIENTIFIC 

Report Number 

Instrument 
Serial Number 

Test Equipment 

Calibration Standards 

Temperature 21 °C 

Calibration Certificate 

~,'cro;J 

00112882-2015 

Micro Rem 
2015 
FLUKE 8010A S/N 5255024 Cal Due 9 Aug 14 
FLUKE 80K-40 S/N HVP-013 Cal Due 15 Feb 14 
MP2 S/N 788 Cal Due 2 Jul 14 
Cs-137 10mCi S/N 733 Cal Due 4 Feb 14 
Cs-137 1 OCi S/N 375 Cal Due 4 Feb 14 

Environmental Conditions 
Relative Humidity 37% Barometric Pressure 

Preliminary 
5 VDC +/- .5 VDC 
-4.5 voe +/- .25 vDc 
1 voe +/- .5 VDC 
Mechanical Zero 
Geotropism 

Tested 
l8J 
l8J 
l8J 
l8J 
l8J 

The world leader 
in serving science 

Page 1of1 

29.83 inHg 

Range Calibration Point Tolerance Reading 
X.1 1600 CPM 14.4 - 17.6 uRem/hr *(6.5) 16.0 uRem/hr 
X.1 400 CPM 3.6 - 4.4 uRem/hr *(2.0) 4.0 µRem/hr 
X1 16K CPM Pulser Ref= 160 uRem/hr 160 uRem/hr 
X1 4KCPM 36 - 44 µRem/hr 40 µRem/hr 
X1 .16mR/hr 144 - 176 uRem/hr *(>200) 160 uRem/hr 

X10 1.6 mR/hr 1440 - 1760 µRem/hr *(1000) 1600 µRem/hr 
X10 .4 mR/hr 360 - 440 uRem/hr *(300) 400 uRem/hr 

X100 16 mR/hr 14400 - 17600 uRem/hr *(12500) 160 µRem/hr 
X100 4 mR/hr 3600 - 4400 µRem/hr *(3000) 4000 uRem/hr 

X1000 160 mR/hr 144000 - 176000 µRem/hr *(120000) 160000 uRem/hr 
X1000 40 mR/hr 36000 - 44000 µRem/hr 40000 uRem/hr 

(*) Received readings out of specifications. 

Received condition o In tolerance 
l8J Out of tolerance 

Calibration standards used have calibration traceable to N.l.S.T. 

P.O. Number: N IA 
P.O. Rev I Rel: fll/A 

Signature ~,,,<b ,~{j;~,~~ 
Sandra K. Spears 1

1 .~:; • ~ 
Electronic Technician · ..:,-.}_,_,/ 

Checkout Procedure: IWI024 
Checkout Revision: 19 Nov 120 

RMSI Depot Service Center 
Environmental Instruments 

312 Miami St. West Columbia, SC 
29170 

(800) 27 4-4212 
(803) 822-8053 fax 

~~ 
wwwthermo.corn(.J:..~" 

CFMICROREM REV 3 ~Qt~ 



Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

SEC PROCEDURE # SEC-IS-424 Rev 2 

Calibration Certificate 

Calibration Certificate for 2350-1,Serial # 221022, Bar Code# ,Property# SEC-6325 

Date: 03/05/13 Date Last Cal. Expires: 11/23/12 Technician: Thomas Thompson 

Location: 142218, Reason For Calibration: Due for Calibration 

MODEL: 500-2 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL #: 190580 

SERIAL#: 

CAL. DUE: 07/28/13 

CAL DUE: 

AS FOUND DATA AS FOUND Instrument Condition: SAT 

High VQltage AS FOUND AS LEFT 

AS LEFT Instrument Condition: SAT 

0 New Batteries? 

Battery Check: SAT 

(+/-10% tolerance) High Voltage High Voltage 
AS FOUND HV Setting: 1196 v AS LEFT HV Setting: 

SOOY: 

1000 V: 

1500 V: 

REPRODUCIBILITY 

DIGITAL SCALER 

501 AF 

999 AF AS FOUND THRESHOLD: 11.7 mV AS LEFT THRESHOLD: 

1492 AF 

x.1 or x1 Scale: 

x1 or x10 Scale: 

x10 or x100 Scale: 

x100 or x1000 Scale: 

250 

2500 

25 K 

250 K 

250 

2500 

25 K 

250 K 

~ Are the Individual Counts Within 10% of the Average? 

~ Fast I Slow Response Switch Functions Properly? 

Audio Response: SAT 

250 

2500 

25 K 

250 K 

AF 250: 250 % ERR: 0.00% 

AF 2500: 2498 % ERR: 0.08% 

AL 250: AF 

AL 2500: AF 

% ERR: 0.00% 

% ERR: 0.08% 

AF 25K: 24.97 K % ERR: 0.12% AL 25K: AF K % ERR: 0.12% 

AF 250K: 249.6 K % ERR: 0.16% AL 250K: AF K % ERR: 0.16% 

~ Is the As Found Data Within 20% of the Set Point? 

Push Buttons: SAT Lamp: SAT Audio/Divide: SAT 

Comments: Married as a set with: Model: 44-10 Serial #: PR245188 

Calibrated for use with 5' cable. 

Printed Na 

~ Does Instrument Meet Final Acceptance Criteria? 

~ Calibration Sticker Attached? 

Date Instrument is Due For Next Calibration: I 03/05/14 

Reviewed by: ~ 

Bar Code#: 

Date: J/.fJJJ 

Page 1of1 

31612013 

1200 v 

10 mV 



( 

Safety and Ecology Corporation SEC PROCEDURE# SEC-IS-415 Rev 3 

2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

Calibration C:ertificate for 44-1 O,Serial # PR245188, Bar Code #,Property# SEC-6343 

Date: 03105/1 3 

Location: 142218, 

Date Last Cal. Expires: 11/23/12 Technician: Thomas Thompson 

Reason For Calibration: Due for Calibration 

MODEL: 2350-1 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 221022 

SERIAL#: 

CAL DUE: 03/05/14 

CAL DUE: 

NIST TRACEABLE SOURCES USED 

Page 1of1 

31612013 

SOURCE ISOTOPE ACTIVITY 2TT ASSAY DATE 

99-0292 

Efficiency from Last Calibration: 0.56 "lo 

AS FOUND DATA 

AS FOUND Instrument Condition: SAT 

HV: 1200 V 

<::enter: 103157 

Background: 4433 

Probe Efficiency: Cs-137 I 0.63"/o 

Cs-137 7.03 uCi 1/30/2012 

HV From Last Calibration: 1200 V Calibration Threshold: 10 mV 

1 MINUTE COUNTS (CPMl AS LEFT DATA after repair of HV adjust 

AS LEFT Instrument Condition: SAT 

HV: AF V 

Center: 

Background: 

Probe Efficiency: Cs-1371.__ ___ _, 

"AF" In the AL Efficiency fields means to refer to the AF 
Efficiencies in the AS FOUND DATA Section 

~ Is the As Found Efficiency Within 20"/o of the efficiency from the last cal.? 

Reproducibility: lsotope:Cs-137 104408 103507 104287 Average: 104067 ~ Are the individual counts within 10"/o of the average? 

PLATEAU AND SET POINT DATA (CPM) 
Hiah Voltaae Source Resoonse Backaround 

NIA 

Comments: Married as a set with: Model: 2350-1 

Calibrated for use with 5' cable. 

HV - CENTER 

v 

Serial#: 221022 

Background Efficiencv 

Cs-137 I 
I:=:::;:===: 

Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

~~~te Instrument is Due For Next Calibration: r /05/14 

Performed by:~ Reviewed by: G54£::::~ c qf7 Date: .J /,f/;.J 
Printed Name: Thomas Thompson 



Customer Name 
Plant Name 

Address 

Contact Person 

Source Used 

SEC I Perma-Fix Instrumentation Lab 
CALIBRATION DATA SHEET 

SEC Instrument Services 

10512 Lexington Drive 
Suite 200 
Knoxville, TN 37932 
Carl Hall 

Instrument Manufacturer 
Detector Type 
Model Number 
Serial Number 

NIST Source(s) Used 
CESIUM -137400CiI130mCi Serial Number: 9115 

Calibration Data 
As Found 

Dead Time NIA Dead Time 
Cal Constant NIA Cal Constant 
High Voltage NIA High Voltage 

Threshold NIA Threshold 

Digital Exposure Rate Instrument Readings 
Readings uR/hr As Found As Left 

150 NIA 141.9 
500 NIA 496.05 
1000 NIA 920.5 
2500 NIA 2540.5 
5000 NIA 5003 

Precision 
Digital Exposure Rate uR/hr As Found 

Readings 2500 
2500 2550 

2570 

COMMENTS/REMARKS: 

FORM 99-6 
REV. 1 

Ludlum Measurements 
Nal 

2350-1 44-10 
221022 PR245188 

Calibration Due 6120/2013 

As Left 
: 21.2 usec 
: 6.199999E+10 
: 1200V 
: 10mV 

Percent Error 
As Found As Left 
#VALUE! -5.40% 
#VALUE! -0.79% 
#VALUE! -7.95% 
#VALUE! 1.62% 
#VALUE! 0.06% 

Mean Value %DEV. 
-1.57% 

2540 0.39% 
1.18% 

Set as detector #2 with : 5 ft. cable. Married as set for new rental. Reproducability performed after calibration. 
Calibration done with N.l.S.T. traceable sources and calibrated test equipment. 
Calibration acceptance criteria +I- 10% of actual exposure or input rate. 
Out of tolerance values are circled and customer notified of condition. 

Reviewed by 

Calibration Date Date Reviewed 

31512014 



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 221022

Last Calibration Date: 3/5/2014

Detector Model: 44-10 Detector Serial No.: 245188

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 5997
2 6360
3 6560
4 6645
5 6678
6 6666
7 6965
8 6751
9 6481

10 6621
11 6601
12 6596
13 6483
14 6415
15 6046
16 6699
17 6445
18 6545
19 6365
20 6731

Mean Count: (X)  6533
Standard Deviation () 221.23  + 3 Value: 7193
Background Count Rate: 6533.00 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Soil

C. WILLETT

C. CARCHIDI



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 221022

Last Calibration Date: 3/5/2014

Detector Model: 44-10 Detector Serial No.: 245188

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 5091
2 5305
3 5102
4 5204
5 5155
6 5008
7 4916
8 5522
9 5623

10 5248
11 5806
12 5346
13 5383
14 5852
15 5234
16 5292
17 5985
18 5321
19 4950
20 5641

Mean Count: (X)  5349
Standard Deviation () 302.31  + 3 Value: 6256
Background Count Rate: 5349.20 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Concrete

C. Willett

C. Carchidi



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 221022

Last Calibration Date: 3/5/2014

Detector Model: 44-10 Detector Serial No.: 245188

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 3754
2 4043
3 3815
4 3743
5 3270
6 3870
7 3753
8 4181
9 3894

10 3805
11 3916
12 3237
13 3970
14 3743
15 4218
16 3788
17 3877
18 4140
19 3757
20 3786

Mean Count: (X)  3828
Standard Deviation () 246.24  + 3 Value: 4567
Background Count Rate: 3828.00 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Asphalt

C. Willett

C. Carchidi



Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

SEC PROCEDURE# SEC·IS-424 Rev 2 

Calibration Certificate 

Calibration Certificate for 2350-1,Serial # 228700, Bar Code# ,Property# SEC-6331 

Date: 10/14/13 Date Last Cal. Expires: 07/15/14 Technician: Thomas Thompson 

Location: 9999, Reason For Calibration: Due for Calibration 

MODEL: 500-2 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 190580 

SERIAL#: 

CAL. DUE: 01/25/14 

CAL DUE: 

AS FOUND DATA AS FOUND Instrument Condition: SAT 

High Voltage AS FOUND AS LEFT 

AS LEFT Instrument Condition: SAT 

D New Batteries? 

Battery Check: SAT 

(+/· 10% tolerance! High Voltage High Voltage 
AS FOUND HV Setting: 1000 V AS LEFT HV Setting: 

SOOV: 

1000 V: 

1500 V: 

REPRODUCIBILITY 

DIGITAL SCALER 

501 AF 

1000 AF AS FOUND THRESHOLD: 10 mV AS LEFT THRESHOLD: 

1494 AF 

x.1 or x1 Scale: 

x1 or x10 Scale: 

x10 or x100 Scale: 

x100 or x1000 Scale: 

250 

2500 

25 K 

250 K 

250 

2500 

25 K 

250 K 

~ Are the Individual Counts Within 10% of the Average? 

~ Fast I Slow Response Switch Functions Properly? 

Audio Response: SAT 

250 

2500 

25 K 

250 K 

AF 250: 250 % ERR: 0.00% 

AF 2500: 2502 % ERR: 0.08% 

AL 250: AF 

AL 2500: AF 

% ERR: 0.00% 

% ERR: 0.08% 

AF 25K: 25.02 K % ERR: 0.08% AL 25K: AF K % ERR: 0.08% 

AF 250K: 250.2 K % ERR: 0.08% AL 250K: AF K % ERR: 0.08% 

~ Is the As Found Data Within 20% of the Set Point? 

Push Buttons: SAT Lamp: SAT Audio/Divide: SAT 

Comments: Married as a set with: Model: 44-1 o Serial #: PR276602 

~ Does Instrument Meet Final Acceptance Criteria? 

~ Calibration Sticker Attached? 

Bar Code#: 

Page 1 of 1 

1011412013 

1000 v 

10 mV 



Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

SEC PROCEDURE# SEC-IS-415 Rev 3 

Page 1of1 

1011412013 

Calibration Certificate for 44-10,Serial # PR276602, Bar Code# ,Property# SEC-6852 

Date: 10/14/13 

Location: 9999, 

Date Last Cal. Expires: 07/15/14 Technician: Thomas Thompson 

Reason For Calibration: Due for Calibration 

MODEL: 2350-1 

MODEL: 

SOURCE 

99CS250-0288 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 228700 

SERIAL#: 

CAL DUE: 10/14/14 

CAL DUE: 

NIST TRACEABLE SOURCES USED 

ISOTOPE ACTIVITY 2TT 

Cs-137 6.655 uCi 

ASSAY DATE 

12/26/2012 

Efficiency from Last Calibration: 0.58 % HV From Last Calibration: 1000 V Calibration Threshold: 10 mV 

AS FOUND DATA 

AS FOUND Instrument Condition: SAT 

HV: 1000 V 

Center: 91814 

Background: 3624 

Probe Efficiency: Cs-137 I 0.60% 

1 MINUTE COUNTS (CPMI AS LEFT DATA after repair of HV adjust 

AS LEFT Instrument Condition: SAT 

HV: 1000 V 

Center: 92285 

Background: 

Probe Efficiency: Cs-137._I ___ ___, 

"AF" in the AL Efficiency fields means to refer to the AF 
Efficiencies in the AS FOUND DATA Section 

0 Is the As Found Efficiency Within 20% of the efficiency from the last cal.? 

Reproducibility: lsotope:Cs-137 91708 92321 92199 Average: 92076 ~ Are the Individual counts within 10% of the average? 

•If As Found Efficisncy (even after repair) Is within 10% of the last calibralion and uniformity la <10%, the technician may NIA Iha Plateau Data and proceed to Comment.. Gaomelly"' Nal 
probes are 4 112" from sourca. All other probes are in contact with s~ unlesa Olh.!!!fi..!!!..!~ed. 

PLATEAU AND SET POINT DATA (CPM) 
Hiah Voltaae Source Resoonse Backaround HV - CENTER Backaround 

NIA v Cs-137 I 
I 

Comments: Married as a set with: Model: 2350-1 Serial #: 228700 Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

~ Date Instrument is Due For Next Calibration: ~f141L 
Performed by:?L/07 Reviewed by~-~-·-..-l-"'illK--+_.,,._ _ _ __ Date:/O·/ .f· O 
Printed Name: Thomas Thompson f // / 

Efficiencv 



SEC/Perma-Fix Instrument Services 
Calibration Data Sheet 

Form 99 
Rev. C 

Customer Name: Perma-Fix Environmental ~ 
Address: Lab 

Instrument Manufacturer: Ludlum Instruments 

Meter Model: 23S0-1 

Meter Serial Number: 228700 

Probe Model: 44-10 
Contact Person: - Probe Serial Number: PR276602 

M&TE N.1.S.T. Source(s) 
Model Serial No. Due Material Serial No. Activity Due 

Ludlum S00-2 209797 1/2S/2014 Cs137 KR-4097 130 mCi 6/S/2014 
Fluke 87V 18740384 2/4/2014 Cs137 0300-GY 400 Ci 6/S/2014 

Fluke 80K-40 82630102 2/4/2014 - - - -
Calibration Data 

As Found As left Repair and Service Record 
High Voltage lOOOV lOOOV Routine Service: 

Threshold lOmV lOmV Check battery. 
Cal. Constant N/A 6.126637E+10 Check audio and visual alarms. 

Dead Time N/A 1.999790E-OS Perform over range test. 

Scale 
Exposure Instrument Reading Percent Error 

Rate As Found As left As Found As left 
lSO µR/hr N/A 148 N/A -1.33% 

500 µR/hr N/A 498.8S N/A -0.23% 
Digital 1000 µR/hr N/A 910.S N/A -8.9S% 

2SOOµR/hr N/A 2621.S N/A 4.86% 

5000µR/hr N/A SOlO N/A 0.20% Precision 

Exposure Counts %Dev. 

SOlO 0.00% 

5000 µR/hr SOSO 0.80% 

4970 -0.80% 
Comments/Remarks: 

Calibration done with N.l.S.T. traceable source(s) and/or calibrated test equipment. 
Calibration acceptance criteria+/- 10% of actual exposure rate. 

Out of tolerance values are circled and customer notified of condition . _,. 
CaU.Pration performed per procedure 99. 

~ 

Calibrated by: ~ Reviewed by: % / 
//Thomas Thompson o. /. 

Date Calibratea: 10/14/2013 Date Reviewed: 
( 1'-t 1] 

Calibration Due Date: 10/14/2014 
~~~~~~-'--....;....~~~~~~~ 



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228700

Calibration Due Date: 10/14/2014

Detector Model: 44-10 Detector Serial No.: PR276602

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 5562
2 5663
3 5600
4 5241
5 5519
6 5550
7 5664
8 5406
9 5269

10 6077
11 5338
12 5473
13 5895
14 5888
15 6188
16 5682
17 5382
18 5404
19 5154
20 5568

Mean Count: (X)  5576
Standard Deviation () 271.83  + 3 Value: 6392
Background Count Rate: 5576.15 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Soil 

C. Willett

C. Carchidi 



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228700

Calibration Due Date: 10/14/2014

Detector Model: 44-10 Detector Serial No.: PR276602

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 4932
2 4408
3 4549
4 4154
5 4493
6 4032
7 4624
8 4463
9 4378

10 4048
11 4198
12 4234
13 4927
14 4952
15 4389
16 4469
17 4378
18 4406
19 4831
20 4187

Mean Count: (X)  4453
Standard Deviation () 282.88  + 3 Value: 5301
Background Count Rate: 4452.60 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Concrete

C. Willett

C. Carchidi



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228700

Calibration Due Date: 10/14/2014

Detector Model: 44-10 Detector Serial No.: PR276602

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 3269
2 3720
3 3803
4 3345
5 3335
6 3301
7 3204
8 3424
9 3875

10 3439
11 3321
12 3802
13 3293
14 3313
15 3765
16 3635
17 3724
18 3323
19 3288
20 3789

Mean Count: (X)  3498
Standard Deviation () 231.88  + 3 Value: 4194
Background Count Rate: 3498.40 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Asphalt

C. Willett

C. Carchidi
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Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

SEC PROCEDURE # SEC-IS-424 Rev 2 

Calibration Certificate 

Calibration Certificate for 2350-1,Serial # 228713, Bar Code #,Property# SEC-6359 
Date: 11/07/13 Date Last Cal. Expires: 03/05/14 Technician: Thomas Thompson 

Location: 9999, Reason For Calibration: Due for Calibration 

MODEL: 500-2 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 209797 

SERIAL#: 

CAL. DUE: 01/25/14 

CAL DUE: 

AS FOUND DATA AS FOUND Instrument Condition: SAT 

High Voltage AS FOUND AS LEFT 

AS LEFT Instrument Condition: SAT 

0 New Batteries? 

Battery Check: SAT 

(+/- 10% tolerance) High Voltage High Voltage 
AS FOUtm HV Setting: 1199 v AS LEFT HV Setting: 

500V: 

1000 V: 

1500 V: 

REPRODUCIBILITY 

DIGITAL SCALER 

502 AF 

1000 AF AS FOUND THRESHOLD: 10 mV AS LEFT THRESHOLD: 

1495 AF 

x.1 or x1 Scale: 

x1 or x10 Scale: 

x10 or x100 Scale: 

x100 or x1000 Scale: 

250 

2500 

25 K 

250 K 

250 

2500 

25 K 

250 K 

~ Are the Individual Counts Within 10% of the Average? 

~ Fast I Slow Response Switch Functions Properly? 

Audio Response: SAT 

250 

2500 

25 K 

250 K 

AF 250: 250 % ERR: 0.00% 

AF 2500: 2497 % ERR: 0.12% 

AL250: AF 

AL 2500: AF 

% ERR: 0.00% 

% ERR: 0.12% 

AF 25K: 24.97 K % ERR: 0.12% 

AF 250K: 249.6 K % ERR: 0.16% 

AL 25K: AF K % ERR: 0.12% 

AL 250K: AF K % ERR: 0.16% 

~ Is the As Found Data Within 20% of the Set Point? 

Push Buttons: SAT Lamp: SAT Audio/Divide: SAT 

Comments: Married as a set with: Model: 44-10 Serial#: PR186953 
DET 1 15' cable CPM, DET 2 15' cable DOSE. 

~ Does Instrument Meet Final Acceptance Criteria? 

~ Calibration Sticker Attached? 

Bar Code#: 

Perlonned "'' ~ 
Printed Name: Thomas Thompson 

Date Instrument is Due For Next Calibration: r tl/07/14 • j 

Reviewed by: ~~Date: II/? /fy 

Page 1of1 

11fl/2013 

950 v 

10 mV 



0 

Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

SEC PROCEDURE # SEC-IS-415 Rev 3 

Calibration Certificate for 44-10,Serial # PR186953, Bar Code# ,Property# SEC-7034 

Date: 11/07/13 

Location: 9999, 

Date Last Cal. Expires: 03/12/14 Technician: Thomas Thompson 

Reason For Calibration: Due for Calibration 

MODEL: 2350-1 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL #: 228713 

SERIAL#: 

CAL DUE: 11/07/14 

CAL DUE: 

NIST TRACEABLE SOURCES USED 

Page 1of1 

11nl2013 

SOURCE ISOTOPE ACTIVITY ASSAY DATE 
99CS250-0288 

Efficiency from Last Calibration: 0.67 % 

AS FOUND DATA 
AS FOUND Instrument Condition: SAT 

HV: 950 V 

Center: 99817 

Background: 3875 

Probe Efficiency: Cs-137 IY~~~~$J! 

Cs-137 6.655 uCi 12/26/2012 

HV From Last Calibration: 950 V Calibration Threshold: 10 mV 

1 MINUTE COUNTS !CPM) AS LEFT DATA after repair of HV adjust 
AS LEFT Instrument Condition: SAT 

HV: 950 V 

Center: 

Background: 

Probe Efficiency: Cs-137 ""'1~~-----' 

"AF" in the AL Efficiency fields means to refer to the AF 
Efficiencies In the AS FOUND DATA Section 

~ Is the As Found Efficiency Within 20% of the efficiency from the last cal.? 
Reproducibility: lsotope:Cs-137 99933 100226 100294 Average: 100151 ~ Are the Individual counts within 10% of the average? 

PLATEAU AND SET POINT DATA (CPM) 
Hiah Voltaae Source Resoonse Backaround 

N/A 

Comments: Married as a set with: Model: 2350-1 
Calibrated on DET 1with15' cable . 

HV - CENTER Background 

v 

Serial #: 228713 Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

~
telnstrumentisDueFor~extCalibra~~7/.14~ . ,;:; 

Performedby: __ Rev1ewedby: ~-~< _Date: l////fJ / 

Printed Name: homas hompson 



SEC/Perma-Fix Instrument Services 
Calibration Data Sheet 

Form 99 

Rev. C 

Customer Name: -

Address: -

Instrument Manufacturer: Ludlum Instruments 

Meter Model: 2350-1 

Contact Person: -

M&TE 

Model Serial No. 

Ludlum 500-2 209797 

Fluke 87V 18740384 

Fluke BOK-40 82630102 

Due 

1/25/2014 

2/4/2014 

2/4/2014 

Calibration Data 

Meter Serial Number: -

Probe Model: 44-10 

Probe Serial Number: -

N.1.S.T. Source(s) 

Material Serial No. Activity Due 

Cs137 KR-4097 130 mCi 6/5/2014 

Cs137 0300-GY 400Ci 6/5/2014 

- - - -

As Found As Left Repair and Service Record 
High Voltage 950V 950V Routine Service: 

Threshold lOmV lOmV Check battery. 
Cal. Constant N/A 1.951999E-05 Check audio and visual alarms. 

Dead Time N/A 5.689678E+l0 Perform over range test. 

Scale 
Exposure Instrument Reading Percent Error 

Rate As Found As Left As Found As Left 

150 µR/hr N/A 154.85 N/A 3.23% 

500 µR/hr N/A 502.25 N/A 0.45% 
Digital 1000 µR/hr N/A 958.5 N/A -4.15% 

2500 µR/hr N/A 2434 N/A -2.64% 

5000 µR/hr N/A 4975.5 N/A -0.49% Precision 

Exposure Counts % Dev. 

4990 0.07% 

5000 µR/hr 5000 0.27% 

4970 -0.33% 
Comments/Remarks: 

Calibration done with N.l.S.T. traceable source(s) and/or calibrated test equipment. 
Calibration acceptance criteria +/- 10% of actual exposure rate. 

Out of tolerance values are circled and customer notified of condition. 

Calibration performed per procedure 99. 

Calibrated by: ~ Reviewed by:~ 
/ 

Date Calibrated: 

Thomas Thompson 

11/7/2013 

Calibration Due Date: 

Date Reviewed: 11/?/7} 
11/7/2014 



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228713

Calibration Due Date: 11/7/2014

Detector Model: 44-10 Detector Serial No.: 186953

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 5606
2 5926
3 5541
4 5166
5 5199
6 5270
7 5423
8 5950
9 6170

10 5362
11 5853
12 5443
13 5120
14 5125
15 5935
16 5403
17 5684
18 5140
19 5166
20 5783

Mean Count: (X)  5513
Standard Deviation () 331.58  + 3 Value: 6508
Background Count Rate: 5513.25 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Soil

C. Willett

C. Carchidi



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228713

Calibration Due Date: 11/7/2014

Detector Model: 44-10 Detector Serial No.: 186953

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 3831
2 3455
3 3351
4 3456
5 3981
6 3207
7 3487
8 3940
9 3211

10 3402
11 3250
12 3545
13 3663
14 3844
15 3915
16 3502
17 3402
18 3072
19 3301
20 3305

Mean Count: (X)  3506
Standard Deviation () 270.59  + 3 Value: 4318
Background Count Rate: 3506.00 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Asphalt

C. Willett

C. Carchidi



Project/Location: Alamada Naval Airstation
Instrument Model: 2350-1 Instrument Serial No. 228713

Calibration Due Date: 11/7/2014

Detector Model: 44-10 Detector Serial No.: 186953

Today's Date: 11/25/2013 Data Collected by:

Alpha Beta-Gamma X Gamma
Remarks:
Type of Surface: Count Time: 1 Min
Count Number Gross Counts

1 4905
2 4416
3 4630
4 4623
5 4307
6 4269
7 4122
8 4614
9 4581

10 4290
11 4370
12 4987
13 4796
14 4408
15 4020
16 4408
17 4851
18 4985
19 4374
20 4314

Mean Count: (X)  4514
Standard Deviation () 280.46  + 3 Value: 5355
Background Count Rate: 4513.50 CPM 
Calculations Completed by: Date: 11/25/2013

Reviewed by:            Date: 11/25/2013

Mark Star

Site 32 Concrete

C. Willett

C. Carchidi
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SEC PROCEDURE# SEC-IS-418 Rev 2 Safety and Ecology Corporation 
2800 Solway Road 

Knoxville, TN 37931 
Calibration Certificate 

Page 1of1 

81712013 

Calibration Certificate for 2360,Serial # 287649, Bar Code# ,Property# SEC-7420 
Date: 08/07/13 

Location: 9999, 

Date Last Cal. Expires: 02/16/13 Technician: Jeffrey Knight 

Reason For Calibration: Due for Calibration ------------------·-

MODEL: 500-2 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 132896 

SERIAL#: 

CAL DUE: 12/20/13 

CAL DUE: 

AS FOUND DATA Geotropism: SAT AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT 
0 New Batteries? Battery Check: SAT 

AS FOUNDHV 

AS FOUND Mechanical Zero: O AS LEFT Mechanical Zero: 
HIGH VOLTAGE 

(+/-10% tolerance) 500 V: 

1000 V: 

1500 V: 

AF HV Setting: 

511 v 
1000 v 
1491 v 
650 V AL HV Setting: 

AS LEFTHV 

AF V 

AF V 

AF V 

670 v 
RATE METER 

. . 

WINDOW SETTINGS 

BT (4 mV +/- .4 mV): 

BW (40 mV +/- 4 mV): 

AT (120 mV +/- 10 mV): 
---- - ·-

AS FOUND 

4.2 mV 

40 mV 

120 mV 

DIGITAL SCALER 

AS LEFT 

4.0 mV 

AF mV 

AF mV 

0 

SCALE RATE CPM AS FOUND % ERROR AS LEFT % ERROR AF 250: 250 % ERR: 0.00% AL 250: AF % ERR: 0.00% ---;:10r-- 100 ,---:;Qo 0 OOo/c AF ' 0 00°/c ' - --·---- AF 2500: 2503 % ERR: 0.12% AL 2500: AF % ERR: 0.12% x1 250 
0 0 --· 

! 250 0.00% AF 0.00% I 
400 ------·-

x1 or 1000 -- --
x10 2500 

4000 -- --··----
x10 or 10K 

' x100 

x100 or 

25K 
40K 

100K 

-

--
-

--
-

----x1000 250K ---
400K 

-- -400-~% 
J AF 

I 1000 0.00% AF 
0.00%-r 2500 I AF - I 

I 4000 0.00% AF 
10 I 0.00% I AF 
25 I· 0.00% I AF 
40 o·.00% i AF 

100 0.00% I AF 
250 

I 
0.00% I AF 

400 0.00% r-AF 
-~ -

~ Is the As Found Data Within 20% of the Set Point? 

i 0.00% 
I 0.00% 

0.00% 
' 0.00% 

0.00% 

0.00% 
I 0.00% 

I 0.00% 

0.00% 
0.00% 

Comments: Married as a set with: Model: 43-93 

~ Does Instrument Meet Final Acceptance Criteria? 

' 

I 

I 
i 

I 
i 

: 
I 

AF 25K: 25.01 K % ERR: 0.04% AL 25K: AF K % ERR: 0.04% 

AF 250K: 250.1 K % ERR: 0.04% AL 250K: AF K % ERR: 0.04% 

~ Is the As Found Data Within 20% of the Set Point? 

REPRODUCIBILITY 
x.1 or x1 Scale: 

x1 or x10 Scale: 

x10 or x100 Scale: 

x100 or x1000 Scale: 

250 

2500 

25 K 

250 K 

250 

2500 

25 K 

250 K 

250 

2500 

25 K 

250 K 

~ Are the Individual Counts Within 10% of the Average? 

Audio Response: SAT 

Overload Light: SAT 

Low Battery (2.2V): SAT 

Serial#: PR312657 Bar Code#: 

~ Calibration Sticker Attached? 
-?t: Date '"'""ment I• Due Fo• Next Collbration' OMl7/14 

Perto•med by' /It Re•lewed by' ~:q:"Dote' 3/7/1; 
Printed Name: rey night 



Safety and Ecology Corporation sEc PROCEDURE# sEc-1s.420 Rev 3 

2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 
Page 1of1 

81712013 

Calibration Certificate for 43-93,Serial # PR312657, Bar Code# ,Property# SEC-7421 
Date: 08/07/13 

Location: 9999, 

Date Last Cal. Expires: 02/16113 Technician: Jeffrey Knight 

Reason For Calibration: Due for Calibration 

EQUIPMENT USED DURING CALIBRATION MODEL: 2360 SERIAL#: 287649 CAL DUE 08/07/14 

NIST TRACEABLE SOURCES USED SOURCE ISOTOPE ACTIVITY 2TT ASSAY DATE 

Efficiencies from lait calibration 5744-06 Sr-90 18100 dpm 12,700 cpm 12/27/2012 
Pu: 24.44 % 5746-06 Tc-99 31900 dpm 20,000 cpm 12/27/2012 
Tc: 19.98 % 5747-06 Pu-239 25800 dpm 13,100 cpm 12/27/2012 
Th: 21.56 % 5748-06 Th-230 34900 dpm 17,700 cpm 12/27/2012 

SrY: 34.76 % 

AS FOUND Instrument Condition: UNSAT AS LEFT Instrument Condition: SAT AS FOUND DATA Calibration Setpoints 

Threshold Beta: 
Alpha 

4 - 40 

Beta 

HV: 650 V 

mV Alpha: 
AF Efficlences 

AS LEFT DATA after repair. HV ad!ust or Plateau 

120 mV HV: 670 v 
Back 
ground: CPM Back Alpha Beta AL Efficiencies A-BXTLK CPM 1 CPM 185 CPM Pu-239: CPM CPM 

Tc-99: CPM CPM 
Th-230: CPM N/A 
SrY-90: N/A CPM 

___ j 

~ Is the As Found Data within 20% of the efficiency from 
the last cal.? 

Reproducibility : Isotope: 5~90 ' 6150 6304 6041 !...____J Average: 

ground: 
Pu-239: 6158 CPM 514 CPM 2376% 

Tc-99: 2 CPM 5476 CPM 16.59% 
Th-230: 7236 CPM N/A 20.133 I 
SrY-90: N/A 6077 CPM 32.55% 

"AF" In the AL Efficiency fields means to refer to the AF 
Efficiencies in the AS FOUND DATA Section 

A-BXTLK 
5.34% 

6165.0 ~ Are the Individual counts within 10% of the average? 
'it the As Found data (even after,rapalr) Is within 10% of the last calibration and the B-A Xtalk Is <1% and the A·B Xtalk Is <10%, then the technician.piay NIA Iha Plateau Data and go dlracUy to £.OJ!JfilEmts. §!211!!!!!Y.!1!.!!!!:!~~<!.!!/!!1!£e. e~cep1gas PI!!P.9fil!lal P!!?..l!es = 1/8" from~l!!ss:::oth:::e:::rwl=~:::-=-'~=cffi=1!<1=-·-==---------==:.__-_..= 
PLATEAU DATA Source 1: Sr-90 

Response (CPM) 
High Voltage A ch. B ch. Net Eff. .---

650 4 5794 I 31.15% 
660 I 4 5950 131.87% 
670 5 6320 ! 33.88% 
680 I 5 6619 I 36.56% 
203 

Source 2: Pu-239 
Response !CPMl 

A ch. B ch. Net Eff. 
6017 547 , 23.32% 
6147 540 23.82% 
6185 629 23.97% 
6161 713 23.88% 

. 

Background (CPM) 
Ach. B ch. 

1 I 156 
1 I 182 
1 I 187 
0 I 1 

I 

I 

I 
Tc-99 

__ 2 Pi Efficiencies"-: __ 4_i _.0_0_%-' _____ 2&_.4_&_o/c_o '--! _ 

Comments: Married as a set with: Model: 2360 Serial #: 287649 
AF: Damaged mylar - replaced. 

Net A to B 
Xtalk: <10% 

6.50% 
5.82% 

7.1 5% 
11.56% 

Th-230 

40.88% 

Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

e Instrument is Due For Next Calibration: 08/07/14 

Performed by:~-J.~W'.:t..~~=======-- Reviewed by: ~~ 
Printed Name: 

SrY-90 

46.39% ~ 
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Safety and Ecology Corporation SEC PROCEDURE# SEC-IS-406 Rev 2 

2800 Solway Road 

Knoxville, TN 37931 

Calibration Certificate 

Calibration Certificate for 2929,Serial # 152281, Bar Code# ,Property# SEC-5071 

Page 1of1 

412512013 

Date: 04/25113 

Location: 9999, 

Date Last Cal. Expires: 11 /08113 Technician: Thomas Thompson 

Reason For Calibration : Repair 

EQUIPMENT USED DURING CALIBRATION 

MODEL: 500-2 SERIAL#: 190580 CAL DUE: 07128113 

MODEL: SERIAL#: CAL DUE: 

AS FOUND DATA AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition : SAT 

AS FOUND Mechanical Zero: 0 AS LEFT Mechanical Zero: 0 

Sital1r Fynctlgn Check MFO!,!ND AS LEET 

Beta Channel Window (4-50 mV): 4-50.9 mV AF mV 

Alpha Channel Threshold (175 mV): 177 mV AF mV 

Alpha Counts w/Pulser@ 10,000 CPM : 10,000 CPM AF CPM % Error: 0.00% 

Beta Counts w/Pulser@ 10,000 CPM: 10,000 CPM AF CPM % Error: 0.00% 

If AS FOUND data In Scaler Function Check Is Within 10%, the techn~lan may place AF In AS LEFT section and proceed to High Voltage power supply section. 

H~G~ VQLTA!:2E. PQ"!_E~~!i!F!PLY ~ALIBRATIQN_ AS FQY"!O A§! LEET 

DIGIT AL SCALER AF 250: 250 

AF 2500: 2497 

Vernier Setting: 4.02 

HV Setpoints: 1000 v 
500 V Reading: 505 v 

1000 V Reading: 1000 v 
1500 V Reading: 1500 v 

Max HV (1500 V +): 

% ERR: 0.00% 

% ERR: 0.12% 

AL250: AF 

AL 2500: AF 

AF 

AF 

AF 

AF 

AF 

% ERR: 0.00% 

% ERR: 0.12% 

AF 25K: 24.97 K % ERR: 0.12% AL 25K: AF K % ERR: 0.12% 

AF 250K: 249.6 K % ERR: 0.16% AL 250K: AF K % ERR: 0.16% 

~ Is the As Found Data Within 20% of the Set Point? 

Comments: Married as a set with : Model: 43-10-1 Serial#: PR155351 

Replaced missing screws. Cleaned circuit board contacts. 

v 
v 
v 
v 

Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

Date Instrument is Due For Next Calibration: 04/25/14 

Performed by:_,......_"""'"7'~---......,--.,,.__--- Reviewed by: ~Date: tp{;i~./f} 
Printed Name: 



( Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

SEC PROCEDURE# SEC-IS-414 Rev 3 

Page 1 of 1 

412512013 

Calibration Certificate for 43-10-1,Seriat # PR155351, Bar Code# ,Property# SEC-5072 

Date: 04125113 

Location: 9999, 

Date Last Cal. Expires: 11 108113 

EQUIPMENT USED DURING CALIBRATION 

NIST TRACEABLE SOURCES USED SOURCE 

MODEL: 

ISOTOPE 

Efficiencies from last calibration 

Pu-239: 
Tc-99: 

Th-230: 

SrY-90: 

35.03 % 
25.49 % 

33.23 % 

40._11 % 

4071-02 

4072-02 

4076-02 

4079-02 

Th-230 

Tc-99 

Sr-90 

Pu-239 

AS FOUND DATA AS FOUND Instrument Condition: SAT 

Calibration Seteoints Threshold 

Technician: Thomas Thompson 

Reason For Calibration: Short Cycled 

2929 SERIAL#: 152281 CAL DUE: 04/25/14 

ACTIVITY 21T ASSAY DATE 

40300 dpm 20,500 cpm 3/812011 

28300 dpm 17,700 cpm 3/812011 

12100 dpm 8,490 cpm 3/812011 

28300 dpm 14,700 cpm 3/8/2011 

AS LEFT Instrument Condition: SAT 

HV: 
1000 v Vernier: 4.02 Beta: 4 - 50 mV AS LEFT DATA after reeair. HV adjust. or Plateau 

HV: 1000 V Vernier: 4.02 
Alpha: 175 mV 

Back 
Aleha Beta AF Efficiencies 

Back 
Aleha Beta AL Efficiencies 

a round: 0 CPM 39 CPM A-BXTLK ground: 
Pu-239: 10035 CPM 279 CPM 35.46% 2.4% Pu-239: 

0 CPM 47 CPM A-BXTLK 
9784 CPM 275 CPM ( 34.57% ' 2.3% 

Tc-99: 0 CPM 7038 CPM 24.73% B-AXTLK Tc-99: 0 CPM 7147 CPM 25.09% B-AXTLK 
Th-230: 13411 CPM N/A 33.28% 0.0% Th-230: 13479 CPM N/A 33.45% 0.0% :..: 
SrY-90: NIA 5340 CPM 43.81% SrY-90: NIA 5371 CPM 44.00% 

"AF" in the AL Efficiency fields means to refer to the AF 
~ Is the As Found Data Within 20% of the efficiency from the last cal.? Efficiencies in the AS FOUND DATA Section 

Reproducibility: Isotope: Sr-90 j 5348 5328 5376 Average: 5350. 7 ~ Are the individual counts within 10% of the average? 

If the As Found data (even after repair) Is within 10% of the last calibration and the B-A Xtalk Is <1 % and the A·B Xtalk Is <10%, then the technician may NIA the Plateau Data a~d go directly to 
Comments. Geometry = Nal probes are 4 1 rr from source. All other probes are In contact with surface unless otherwise specified. 

PLATEAU DATA Source 1: Tc-99 
High Voltage Reseonse (CPMl 

A ch. B ch. Net Eff. 

NIA I 

I 

I 
i I 
I I ! I 
I 

I I I 

2 Pi Efficiencies: 

Source 2: Th-230 

Reseonse tCPMl Background (CPMl 

A ch. B ch. Net Eff. Ach. Bch. 
I 

. 
I 
I 

~ 

66.56% 

I 

Tc-99 

40.11% 

I 
I 
I 
I 
I 

--

~ 

65.75% 

Net A to B 
Xtalk: <10% 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

Net BtoA 
Xtalk: <1% 

SrY-90 

6 2.113 

I 
I 

I 

I 
-
-

~~~~~~~~~~~~~~~~~~~~---"---=-'-'-----~~1 .--~~~~_._....._ __Jt-----''--"'----~--'-~~-

Comments: Married as a set with: Model: 2929 Serial#: 152281 BarCode#: 

Replaced missing rubber feet. 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

Date Instrument is Due For Next Calibration: 04/25/14 

Porionned by' ~ 
7 

Printed Name: Thomas Thompson 

Reviewed by:~ Date: '1/,;-f!fJ 



 

APPENDIX B 

RADIOLOGICAL SAMPLE DATA 

LANT-8007-FZ01-0003 Fnl Tech Memo Final Technical Memorandum for 
Installation Restoration Site 32  

Alameda Point, Alameda, California 
DCN: LANT-8007-FZ01-0003 

CTO No. FZ01 
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LANT-8007-FZ01-0003 Fnl Tech Memo Final Technical Memorandum for 
Installation Restoration Site 32  

Alameda Point, Alameda, California 
DCN: LANT-8007-FZ01-0003 

CTO No. FZ01 



TABLE B-1 

Summary of Analytical Data Results

SU07_01 Surface SU07_02 Surface SU07_03 Surface SU07_04 Surface SU07_05 Surface SU07_06 Surface
FZ01-SU07-001 FZ01-SU07-002 FZ01-SU07-003 FZ01-SU07-004 FZ01-SU07-005 FZ01-SU07-006

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
12/16/2013 12/16/2013 12/16/2013 12/16/2013 12/16/2013 12/16/2013

Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE 0.130 U -0.194 U 0.109 U -0.0727 U -0.0829 U 0.226 
HASL300 Bismuth-212 pCi/g NE 0.642 0.897 0.515 0.589 0.856 0.709
HASL300 Bismuth-214 pCi/g NE 0.561 0.445 0.580 0.497 0.582 0.547
HASL300 Cesium-137 pCi/g 0.113 0.478 0.405 0.142 0.127 0.0427 0.0837
HASL300 Cobalt-60 pCi/g 0.0361 0.00534 U -0.00100 U 0.0145 U -0.00563 U 0.000625 U 0.00820 U
HASL300 Europium-152 pCi/g NE 0.0384 U 0.0330 U 0.0893 0.0145 U 0.0164 U 0.0159 U
HASL300 Europium-154 pCi/g NE 0.0579 U 0.0176 U 0.00393 U -0.0439 U 0.0229 U 0.0180 U
HASL300 Lead-212 pCi/g NE 0.439 0.506 0.752 0.587 0.626 0.634
HASL300 Lead-214 pCi/g NE 0.529 0.580 0.685 0.599 0.675 0.617
HASL300 Potassium-40 pCi/g NE 10.6 10.6 10.1 9.94 10.9 9.58
HASL300 Protactinium-234 pCi/g NE 0.00293 U 0.0202 U 0.0229 U 0.0194 U 0 U 0.0610 U
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background * 0.561 0.445 0.580 0.497 0.582 0.547 
HASL300 Thallium-208 pCi/g NE 0.154 0.191 0.264 0.213 0.201 0.217
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69 0.523 0.685 0.846 0.623 0.698 0.788
HASL300 Thorium-234 pCi/g NE 2.19 0.172 U 0.885 U 0.848 U 1.11 U 2.13 
HASL300 Uranium-235 pCi/g NE 0.0407 U 0.0486 U 0.0573 U 0.178 0.0418 U 0.0509 U
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331 0.0781 U -0.0364 U 0.0995 0.0643 U NA NA
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742 NA NA NA NA NA NA
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742 NA NA NA NA NA NA
DOE A-01-R U MOD Uranium-238 pCi/g 0.742 NA NA NA NA NA NA
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

Page 1 of 9 Tetra Tech EC, Inc.



Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU08_01-1 Surface SU08_01-1 Bottom SU08_02 Surface SU08_03 Surface SU08_04 Surface SU09_01 Surface
FZ01-SU08-001 FZ01-SU08-002 FZ01-SU08-003 FZ01-SU08-004 FZ01-SU08-005 FZ01-SU09-001

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
12/16/2013 12/16/2013 12/16/2013 12/16/2013 12/16/2013 12/16/2013

0.172 U -0.0116 U 0.114 U 0.0200 U 0.155 U 0.0185 U
0.510 0.878 1.19 0.768 0.453 0.579
0.506 0.997 0.576 0.417 0.396 0.448
0.0172 U 0.0228 U 0.0806 0.0357 0.203 0.161 
0.00314 U 0.00353 U 0.0155 0.0102 U 0.0105 U 0.00396 U
0.0184 U 0.0408 U 0.0392 U 0.0861 0.0842 0.0291 U
0.0638 U 0.0346 U 0.0136 U 0.0309 U 0.0289 U -0.00827 U
0.455 0.504 0.578 0.464 0.444 0.494
0.623 0.983 0.696 0.546 0.480 0.545
11.6 11.1 9.22 10.7 9.92 9.62
0.0208 U 0.00253 U -0.0604 U 0.0559 U 0.00197 U 0.00937 U
0.506 0.997 0.576 0.417 0.396 0.448
0.192 0.162 0.205 0.215 0.166 0.175
0.528 0.581 0.710 0.626 0.589 0.559
0.992 U 1.85 U 1.12 U 0.820 U 1.29 1.48 
0.124 U 0.0773 U 0.0836 U 0.0812 U 0.0565 U 0.0662 U
0.138 UJ NA NA NA 0.0477 U 0.0787 U
0.390 NA NA NA NA NA
0.0101 U NA NA NA NA NA
0.310 NA NA NA NA NA
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Summary of Analytical Data Results



Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU09_02 Surface SU09_03 Surface SU22_01 Hole #1 Surface SU22_01 Hole #1 Bottom SU22_01 Hole #2 Surface SU22_01 Hole #2 Bottom
FZ01-SU09-002 FZ01-SU09-003 FZ01-SU22-001  FZ01-SU22-002 ** FZ01-SU22-003 FZ01-SU22-004

0 - 0.5 0 - 0.5 0 - 0.5 1.5 - 1.5 0 - 0.5 1.5 - 1.5
12/16/2013 12/16/2013 12/5/2013 12/5/2013 12/5/2013 12/5/2013

-0.111 U -0.0581 U -0.172 U 0.0798 U 0.0635 U -0.0973 U
0.843 1.35 0.440 U 15.2 0.909 0.861
0.615 0.669 0.467 99.5 0.475 0.471
0.124 0.141 0.0634 0.0830 0.0542 0.00159 U
0.00390 U 0.00666 U 0.00631 U 0.0204 U 0.00226 U 0.00204 U
0.0363 U 0.0789 0.0729 4.03 0.0220 U 0.0225 U
0.0356 U 0.0436 U 0.0112 U 0.139 U 0.0270 U 0.0195 U
0.686 0.655 0.411 0.431 0.382 0.450
0.602 0.639 0.467 108 0.494 0.492
9.85 9.90 9.93 11.3 9.57 11.0
-0.0688 U 0.00374 U 0.0539 U 0.132 U -0.00296 U -0.00142 U
0.615 0.669 0.467 99.5 0.475 0.471
0.238 0.235 0.141 0.0439 U 0.180 0.137
0.722 0.675 0.411 0.364 0.445 0.556
1.29 U 0.335 U 0.471 U 4.04 U 1.75 0.645 U
0.0408 U 0.0476 U 0.0669 U 5.16 0.0641 U 0.00220 U
-0.0616 U 0.0552 U NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU22_1_03 Bottom SU22.02 Hole #1 Surface SU23_01 Surface SU23_02 Surface SU23_03 Surface SU23_04 Surface SU23_05 Surface
FZ01-SU22-005 FZ01-SU22-006 FZ01-SU23-001 FZ01-SU23-002 FZ01-SU23-003 FZ01-SU23-004 FZ01-SU23-005

0 - 0.5 0-0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
12/16/2013 12/19/2013 12/5/2013 12/5/2013 12/5/2013 12/5/2013 12/5/2013

0.180 0.121 U 0.0922 U -0.0125 U 0 U 0.00307 U 0.00902 U
0.418 0.541 0.584 0.701 0.737 0.353 U 0.341 U
0.394 0.393 0.521 0.388 0.506 0.405 0.435
0.0124 U 0.0580 0.0819 0.133 0.119 0.271 0.121
0.0104 U -0.00382 U 0.00871 U 0.000479 U 0.00228 U 0.00505 U 0.0000598 U
0.0586 0.0370 U 0.0601 0.0172 U 0.00407 U 0.00828 U 0.0246 U
0.0381 U 0.0154 U 0.101 U 0.0235 U 0.0643 U 0.0107 U 0.00758 U
0.386 0.411 0.475 0.482 0.467 0.409 0.412
0.453 0.443 0.591 0.498 0.651 0.455 0.366
9.62 10.4 10.3 10.0 11.3 8.83 9.88
0.0302 U -0.00627 U 0.000449 U 0.0609 U 0.0720 U 0.0392 U 0.0191 U
0.394 0.393 0.521 0.388 0.506 0.405 0.435
0.133 0.136 0.174 0.122 0.161 0.135 0.148
0.447 0.465 0.550 0.502 0.550 0.515 0.377
0.444 U 1.66 0.482 U 0.321 U 0.734 U 1.68 0.631 U
0.0463 U 0.0300 U 0.175 U 0.0585 U 0.0520 U 0.0437 U 0.0384 U
-0.00118 U NA NA 0.0924 U 0.0579 U 0.105 U 0.204 UJ
0.262 NA NA NA NA NA NA
0.0224 U NA NA NA NA NA NA
0.243 NA NA NA NA NA NA
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Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU23_06 Surface SU23_07 Surface SU23_08 Surface SU24_01 Hole 1 Surface SU24_02 Hole 1 Surface SU24_02 Hole 1 Bottom SU24_03 Hole 1 Surface
FZ01-SU23-006 FZ01-SU23-007 FZ01-SU23-008 FZ01-SU24-001 FZ01-SU24-002 FZ01-SU24-003 FZ01-SU24-004

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 1 - 1 0 - 0.5
12/5/2013 12/5/2013 12/5/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013

-0.205 U -0.000291 U 0.0261 U 0.0118 U -0.0992 U 0.0488 U -0.0487 U
0.698 0.262 U 0 U 0.803 0.680 0.409 0.376 
0.459 0.440 0.488 0.494 0.358 0.387 0.404
0.0853 0.0966 0.0677 0.148 0.554 0.641 0.259
-0.00140 U 0.00479 U -0.00924 U 0.00879 U 0.00226 U 0.0137 U -0.000423 U
0.0542 0.00496 U 0.0492 0.0553 0.0188 U 0.0452 U 0.00695 U
0.0435 U -0.000948 U 0.0229 U 0.0248 U -0.0337 U 0.0211 U 0.00904 U
0.523 0.479 0.429 0.384 0.349 0.372 0.354
0.500 0.469 0.448 0.510 0.434 0.483 0.454
9.92 10.7 11.1 10.8 9.00 9.31 8.71
0.0675 U -0.0359 U 0.0367 U 0.0557 U 0.00257 U -0.00943 U 0.0990 
0.459 0.440 0.488 0.494 0.358 0.387 0.404
0.139 0.129 0.148 0.171 0.139 0.166 0.139
0.534 0.674 0.397 0.592 0.501 0.387 0.302
-0.0943 U 0.389 U 1.70 0.199 U 0.558 U 0.591 U 0.348 U
0.0369 U 0.0388 U 0.175 U 0.0256 U 0.0553 U 0.0491 U 0.0480 U
NA NA NA -0.0191 U 0.277 UJ -0.0298 U 0.236 UJ
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Page 5 of 9 Tetra Tech EC, Inc.

TABLE B-1 

Summary of Analytical Data Results



Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU24_04 Hole 1 Surface SU25_01 Hole 1 Surface SU25_02 Hole 1 Surface SU25_03 Hole 1 Bottom SU25_03 Hole 1 Surface SU25_03 Hole 2 Bottom
FZ01-SU24-005 FZ01-SU25-001 FZ01-SU25-002 FZ01-SU25-003 FZ01-SU25-004 FZ01-SU25-005

0 - 0.5 0 - 0.5 0 - 0.5 1 - 1 0 - 0.5 1 - 1
12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013

-0.00710 U -0.0763 U -0.0388 U -0.0656 U 0.0161 U 0.0204 U
0.549 0.588 0.178 U 0.670 0.790 0.702
0.472 0.466 0.463 0.465 0.499 0.390
0.636 0.0470 0.143 0.0217 -0.00881 U 0.00639 U
0.0138 U 0.000160 U 0.000450 U 0.00599 U 0.0147 U 0.00824 U
-0.0416 U 0.00503 U 0.0351 U 0.0740 0.0192 U 0.0256 U
0.0267 U 0.0451 U 0.0165 U 0.0692 U 0.0841 U -0.00654 U
0.486 0.468 0.452 0.405 0.467 0.423
0.560 0.531 0.416 0.474 0.443 0.346
12.9 13.2 10.9 11.6 11.8 12.1
0.0406 U -0.0174 U 0.00596 U 0.0190 U -0.0605 U 0.0562 U
0.472 0.466 0.463 0.465 0.499 0.390
0.182 0.168 0.166 0.169 0.112 0.142
0.672 0.547 0.613 0.555 0.572 0.564
0.778 U 2.29 -0.603 U 0.972 U 0.154 U 0.429 U
0.0710 U 0.0784 U 0.0396 U 0.0795 U 0.0526 U 0.0453 U
0.224 UJ NA 0.0521 U NA 0.0175 U NA
NA NA NA NA 0.330 NA
NA NA NA NA 0.017 U NA
NA NA NA NA 0.293 NA
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Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU25_03 Hole 2 Surface SU25_03 Hole 3 Bottom SU25_03 Hole 3 Surface SU26_01 Hole 1 Surface SU29_01 Hole 1 Surface SU29_02 Hole 1 Surface
FZ01-SU25-006 FZ01-SU25-007 FZ01-SU25-008 FZ01-SU26-001 FZ01-SU29-001 FZ01-SU29-002

0 - 0.5 1 - 1 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013

0.0534 U 0.238 -0.126 U -0.0808 U 0.0609 U 0.106 U
0.420 0.412 0.596 0.451 0.473 0.825
0.345 0.397 0.521 0.415 0.444 0.471
0.000455 U 0.0795 0.0237 0.0233 0.0126 U 0.180
-0.000275 U 0.00177 U 0.00507 U 0.00860 U 0.00770 U -0.00508 U
0.0472 0.0322 U -0.00557 U 0.0212 U -0.0148 U 0.0279 U
0.0166 U 0.0125 U 0.0201 U 0.00280 U 0.00961 U 0.0256 U
0.327 0.430 0.411 0.390 0.403 0.447
0.395 0.495 0.454 0.433 0.492 0.556
11.9 12.6 12.1 10.1 9.64 10.5
-0.0124 U 0.0256 U 0.0468 U 0.0168 U -0.0395 U 0.00351 U
0.345 0.397 0.521 0.415 0.444 0.471
0.131 0.173 0.163 0.159 0.126 0.171
0.497 0.337 0.604 0.340 0.336 0.611
0.724 U 0.292 U 1.02 U 0.474 U 0.525 U 0.978 U
0.119 U 0.0672 U 0.0348 U 0.0461 U 0.0460 U 0.0303 U
NA NA NA NA 0.0343 U 0.151
NA NA NA NA 0.295 NA
NA NA NA NA 0.0106 U NA
NA NA NA NA 0.265 NA
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Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU31_01 Hole 1 Surface SU31_02 Hole 1 Surface SU32_01 Hole 1 Surface SU32_01 Hole 1 Bottom SU32_02 Hole 1 Surface SU32_03 Hole 1 Surface
FZ01-SU31-001 FZ01-SU31-002 FZ01-SU32-001 FZ01-SU32-002 FZ01-SU32-003 FZ01-SU32-004

0 - 0.5 0 - 0.5 0 - 0.5 1 - 1 0 - 0.5 0 - 0.5
12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013 12/4/2013

0.0914 U 0.0776 U 0.0958 U -0.0147 U 0.00408 U 0.0939 U
0.614 0.731 0.802 0.742 0.593 0.287 U
0.351 0.365 0.510 0.522 0.402 0.451
0.0684 0.0654 0.0330 -0.000667 U 0.283 0.0841
0.0110 U -0.00650 U 0.00448 U 0.00605 U 0.00264 U 0 U
0.0480 U 0.0359 U 0.0585 0.0316 U 0.0203 U 0.0121 U
0.0214 U -0.000946 U 0.0468 U -0.0512 U 0.00662 U 0.0389 U
0.348 0.414 0.554 0.561 0.516 0.468
0.401 0.385 0.529 0.594 0.528 0.476
7.35 9.01 10.2 10.2 11.8 9.34
0.00538 U 0.0287 U -0.0374 U 0.0130 U 0.00589 U 0.0171 U
0.351 0.365 0.510 0.522 0.402 0.451
0.113 0.115 0.248 0.202 0.177 0.193
0.470 0.535 0.841 0.712 0.679 0.468
0.380 U 0.619 U 0.750 U 0.837 U 1.38 U 0.263 U
0.0394 U 0.184 0.0682 U 0.0592 U 0.0307 U 0.0459 U
NA NA NA -0.0297 U 0.101 U NA
NA NA NA 0.313 NA NA
NA NA NA 0.00643 U NA NA
NA NA NA 0.321 NA NA
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Method Analyte Units Screening Criteria
HASL300 Americium-241 pCi/g NE
HASL300 Bismuth-212 pCi/g NE
HASL300 Bismuth-214 pCi/g NE
HASL300 Cesium-137 pCi/g 0.113
HASL300 Cobalt-60 pCi/g 0.0361
HASL300 Europium-152 pCi/g NE
HASL300 Europium-154 pCi/g NE
HASL300 Lead-212 pCi/g NE
HASL300 Lead-214 pCi/g NE
HASL300 Potassium-40 pCi/g NE
HASL300 Protactinium-234 pCi/g NE
HASL300 Radium-226 (By Bismuth-214) pCi/g 1.0 above background *
HASL300 Thallium-208 pCi/g NE
HASL300 Thorium-232 (By Actinium-228) pCi/g 1.69
HASL300 Thorium-234 pCi/g NE
HASL300 Uranium-235 pCi/g NE
DOE SR-03-RC MOD Strontium-90 pCi/g 0.331
DOE A-01-R U MOD Uranium-233/234 pCi/g 0.742
DOE A-01-R U MOD Uranium-235/236 pCi/g 0.742
DOE A-01-R U MOD Uranium-238 pCi/g 0.742
NOTES:

UJ - not detected above the estimated limit

All samples results above based on 21 day ingrowth except as noted below.  Samples results have been 
validated, and final validation qualifiers are included in table above.

Location ID
Sample ID
Depths (ft)

Collection Date

Results are above screening criteria.

NE - not established
pCi/g - picoCuries per gram
U - not detected above the stated limit

NA - not analyzed

* Limit is 1 pCi/g above background per agreement with EPA (TtEC 2006). Radium-226 background for
samples is 0.5602 pCi/g.

** Sample results reported are from a longer run time (5400 seconds) since first run did not meet MDA 
criteria (0.03 pCi/g) for Cobalt-60.  Re-analysis at 5400 seconds still did not meet MDA criteria for Cobalt-
60.

SU32_04 Hole 1 Surface
FZ01-SU32-005

0 - 0.5
12/4/2013

0.00286 U
0.326 U
0.351 
0.100 
0.00482 U
0 U
0.0276 U
0.421 
0.461 
10.7 
-0.00554 U
0.351 
0.136 
0.502 
0.235 U
0.0401 U
NA
NA
NA
NA
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Laboratory Job Number 251671
ANALYTICAL REPORT

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : III                           

Sample ID Lab ID
FZ01-SU07-001       251671-001
FZ01-SU07-002       251671-002
FZ01-SU07-003       251671-003
FZ01-SU07-004       251671-004
FZ01-SU07-005       251671-005
FZ01-SU07-006       251671-006
FZ01-SU08-001       251671-007
FZ01-SU08-002       251671-008
FZ01-SU08-003       251671-009
FZ01-SU08-004       251671-010
FZ01-SU08-005       251671-011
FZ01-SU09-001       251671-012
FZ01-SU09-002       251671-013
FZ01-SU09-003       251671-014

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        251671
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/16/13
Samples Received:         12/16/13

This data package contains sample and QC results for fourteen soil samples,
requested for the above referenced project on 12/16/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (DOE HASL 300 4.5.2.3):
251671-008 was analysed with < 300 grams in the can. 251671-013 was analysed
with > 400 grams in the can.

These samples were analyzed without a minimum ingrowth period.

No other analytical problems were encountered.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
These samples were analyzed with a minimum 21-day ingrowth period.

251671-008 was analysed with < 300 grams in the can. 251671-013 was analysed
with > 400 grams in the can.

No other analytical problems were encountered.
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Chain of Custody
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1

('"It) TETRA TECH l. Chain-of Custody Record t'j ''S" \ G .1-\ NUMBER: FZOl-0004 

Project Name PO Number Laboratory Name 
Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab Project Location Project Number 
Alameda 4659FZ01 

Sampler Name Airbill Number u Laboratory ID w D. Fields 0.. 
Vl 

Project Chemist Project Chemist Phone 
<( 

~ 
S. Sudoko 949-809-5022 ~ 

<( 

T l!) 

Depth DATE TIME Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 
T START END QC 

FZ01-SU07-001 12/16/2013 0826 1 3 s 21 
x 

SU07.01 Surface O" 6" N 

FZ01-SU07-002 12/16/2013 0830 1 3 s 21 
x 

SU07.02 Surface O" 6" N 

FZ01-SU07-003 12/16/2013 0833 1 3 s 21 
x 

SU07.03 Surface O" 6" N 

FZ01-SU07-004 12/16/2013 0837 1 3 s 21 
x 

SU07.04 Surface O" 6" N 

FZ01-SU07-005 12/16/2013 0840 1 3 s 21 
x 

SU07.05 Surface O" 6" N 

FZ01-SU07-006 12/16/2013 0842 1 3 s 21 
x 

SU07.06 Surface O" 6" N 

FZ01-SU08-001 12/16/2013 0846 1 3 s 21 
x 

SUOB.01-1 Surface O" 6" N 

FZ01-SU08-002 12/16/2013 0849 1 3 s 21 
x 

SUOB.01-1 Bottom 12" 12" N 

FZ01-SU08-003 12/16/2013 0853 1 3 s 21 
x 

SUOB.02 Surface O" 6" N 

FZ01-SU08-004 12/16/2013 0857 1 3 s 21 
x 

SUOB.03 Surface O" 6" N 

FZ01-SU08-005 12/16/2013 0859 1 3 s 21 
x 

SUOB.04 Surface O" 6" N 

FZ01-SU09-001 12/16/2013 0903 1 3 s 21 
x 

SU09.01 Surface O" 6" N 

FZ01-SU09-002 12/16/2013 0907 1 3 s 21 
x 

SU09.02 Surface O" 6" N 

FZ01-SU09-003 12/16/2013 0912 1 3 s 21 
x 

SU09.03 Surface O" 6" N 
Relinqu~ (signature) Date: Re~~natureA' / Laboratory Instructions/Comments: Sampling Comments: 
.~~ l< - Jt>!] //LXJ/ ' 7 Screening - 3 days and 21 day ingrowth counts with 

Com~o Time: Compac~ r····· Level 4 data package only 
rl.512) QCf 2.Ct_ 

Relinquished by: (signature) Date: Received by (signature) Composite Discription: 

Company: Time: Company: 

Relinquished by: (signature) Date: Received by (signature) Sample Condition Upon Receipt (for Laboratory) 

Temperature: Sample Condition: 
Company: Time: Company: Cooler Seal: FZOl-0004 



Laboratory Job Number 251671

ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-001                 Received:        12/16/13                      
Lab ID:          251671-001                    Prepared:        12/17/13 00:46                
Matrix:          Soil                          Analyzed:        01/07/14 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   362.32 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.130 U         0.243          0.192                    
Bismuth-212                           0.642           0.355          0.223                    
Bismuth-214                           0.561           0.103          0.0396                   
Cesium-137                            0.478           0.0668         0.0236           0.07    
Cobalt-60                             0.00534 U       0.0154         0.0193           0.03    
Europium-152                          0.0384 U        0.0650         0.0505                   
Europium-154                          0.0579 U        0.178          0.140                    
Lead-212                              0.439           0.0704         0.0351                   
Lead-214                              0.529           0.0842         0.0437                   
Potassium-40                         10.6             1.08           0.310                    
Protactinium-234                      0.00293 U       0.108          0.0890                   
Radium-226 (By Bismuth-214)           0.561           0.103          0.0396           0.2     
Thallium-208                          0.154           0.0369         0.0154                   
Thorium-232 (By Actinium-228)         0.523           0.129          0.0572           0.9     
Thorium-234                           2.19            1.68           1.24                     
Uranium-235                           0.0407 U        0.0364         0.130                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-002                 Received:        12/16/13                      
Lab ID:          251671-002                    Prepared:        12/17/13 00:51                
Matrix:          Soil                          Analyzed:        01/07/14 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.47 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.194 U         0.343          0.273                    
Bismuth-212                           0.897           0.383          0.186                    
Bismuth-214                           0.445           0.0970         0.0460                   
Cesium-137                            0.405           0.0584         0.0186           0.07    
Cobalt-60                            -0.00100 U       0.0249         0.0203           0.03    
Europium-152                          0.0330 U        0.0447         0.0552                   
Europium-154                          0.0176 U        0.0569         0.142                    
Lead-212                              0.506           0.0754         0.0386                   
Lead-214                              0.580           0.0929         0.0406                   
Potassium-40                         10.6             1.07           0.299                    
Protactinium-234                      0.0202 U        0.0387         0.104                    
Radium-226 (By Bismuth-214)           0.445           0.0970         0.0460           0.2     
Thallium-208                          0.191           0.0468         0.0205                   
Thorium-232 (By Actinium-228)         0.685           0.160          0.0605           0.9     
Thorium-234                           0.172 U         0.176          1.55                     
Uranium-235                           0.0486 U        0.0316         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      30.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-003                 Received:        12/16/13                      
Lab ID:          251671-003                    Prepared:        12/17/13 00:55                
Matrix:          Soil                          Analyzed:        01/07/14 15:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.71 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.109 U         0.270          0.217                    
Bismuth-212                           0.515           0.387          0.269                    
Bismuth-214                           0.580           0.0917         0.0310                   
Cesium-137                            0.142           0.0375         0.0150           0.07    
Cobalt-60                             0.0145 U        0.0209         0.0179           0.03    
Europium-152                          0.0893          0.0845         0.0493                   
Europium-154                          0.00393 U       0.0217         0.131                    
Lead-212                              0.752           0.0791         0.0342                   
Lead-214                              0.685           0.110          0.0505                   
Potassium-40                         10.1             0.981          0.230                    
Protactinium-234                      0.0229 U        0.103          0.102                    
Radium-226 (By Bismuth-214)           0.580           0.0917         0.0310           0.2     
Thallium-208                          0.264           0.0481         0.0190                   
Thorium-232 (By Actinium-228)         0.846           0.126          0.0675           0.9     
Thorium-234                           0.885 U         0.708          1.78                     
Uranium-235                           0.0573 U        0.0408         0.152                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      24.0

8 of 41



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-004                 Received:        12/16/13                      
Lab ID:          251671-004                    Prepared:        12/17/13 01:00                
Matrix:          Soil                          Analyzed:        01/07/14 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.22 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0727 U        0.347          0.282                    
Bismuth-212                           0.589           0.420          0.245                    
Bismuth-214                           0.497           0.0931         0.0404                   
Cesium-137                            0.127           0.0356         0.0149           0.07    
Cobalt-60                            -0.00563 U       0.0283         0.0226           0.03    
Europium-152                          0.0145 U        0.0628         0.0620                   
Europium-154                         -0.0439 U        0.191          0.152                    
Lead-212                              0.587           0.0769         0.0357                   
Lead-214                              0.599           0.0843         0.0472                   
Potassium-40                          9.94            0.985          0.240                    
Protactinium-234                      0.0194 U        0.0267         0.104                    
Radium-226 (By Bismuth-214)           0.497           0.0931         0.0404           0.2     
Thallium-208                          0.213           0.0468         0.0213                   
Thorium-232 (By Actinium-228)         0.623           0.112          0.0714           0.9     
Thorium-234                           0.848 U         2.31           1.86                     
Uranium-235                           0.178           0.164          0.155                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      32.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-005                 Received:        12/16/13                      
Lab ID:          251671-005                    Prepared:        12/17/13 01:05                
Matrix:          Soil                          Analyzed:        01/07/14 16:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0829 U         0.292          0.237                    
Bismuth-212                          0.856            0.561          0.278                    
Bismuth-214                          0.582            0.0967         0.0355                   
Cesium-137                           0.0427           0.0311         0.0219            0.07   
Cobalt-60                            0.000625 U       0.0271         0.0222            0.03   
Europium-152                         0.0164 U         0.0508         0.0397                   
Europium-154                         0.0229 U         0.0564         0.128                    
Lead-212                             0.626            0.0806         0.0377                   
Lead-214                             0.675            0.0861         0.0352                   
Potassium-40                        10.9              1.04           0.258                    
Protactinium-234                     0 U              0.0546         0.113                    
Radium-226 (By Bismuth-214)          0.582            0.0967         0.0355            0.2    
Thallium-208                         0.201            0.0406         0.0162                   
Thorium-232 (By Actinium-228)        0.698            0.119          0.0557            0.9    
Thorium-234                          1.11 U           0.940          1.61                     
Uranium-235                          0.0418 U         0.0339         0.157                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      25.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-006                 Received:        12/16/13                      
Lab ID:          251671-006                    Prepared:        12/17/13 01:09                
Matrix:          Soil                          Analyzed:        01/07/14 15:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:42                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.226           0.252          0.193                     
Bismuth-212                          0.709           0.380          0.242                     
Bismuth-214                          0.547           0.0945         0.0386                    
Cesium-137                           0.0837          0.0355         0.0176            0.07    
Cobalt-60                            0.00820 U       0.0212         0.0161            0.03    
Europium-152                         0.0159 U        0.0523         0.0606                    
Europium-154                         0.0180 U        0.0527         0.0964                    
Lead-212                             0.634           0.0771         0.0352                    
Lead-214                             0.617           0.0834         0.0452                    
Potassium-40                         9.58            0.967          0.272                     
Protactinium-234                     0.0610 U        0.114          0.0908                    
Radium-226 (By Bismuth-214)          0.547           0.0945         0.0386            0.2     
Thallium-208                         0.217           0.0458         0.0186                    
Thorium-232 (By Actinium-228)        0.788           0.129          0.0532            0.9     
Thorium-234                          2.13            2.02           1.54                      
Uranium-235                          0.0509 U        0.0461         0.148                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      33.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-001                 Received:        12/16/13                      
Lab ID:          251671-007                    Prepared:        12/17/13 01:14                
Matrix:          Soil                          Analyzed:        01/07/14 17:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.172 U         0.242          0.188                    
Bismuth-212                           0.510           0.372          0.251                    
Bismuth-214                           0.506           0.0942         0.0382                   
Cesium-137                            0.0172 U        0.0251         0.0187           0.07    
Cobalt-60                             0.00314 U       0.0175         0.0224           0.03    
Europium-152                          0.0184 U        0.0363         0.0600                   
Europium-154                          0.0638 U        0.0727         0.129                    
Lead-212                              0.455           0.0776         0.0414                   
Lead-214                              0.623           0.0989         0.0387                   
Potassium-40                         11.6             1.09           0.247                    
Protactinium-234                      0.0208 U        0.0457         0.106                    
Radium-226 (By Bismuth-214)           0.506           0.0942         0.0382           0.2     
Thallium-208                          0.192           0.0418         0.0172                   
Thorium-232 (By Actinium-228)         0.528           0.110          0.0665           0.9     
Thorium-234                           0.992 U         0.703          1.49                     
Uranium-235                           0.124 U         0.174          0.159                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      26.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-002                 Received:        12/16/13                      
Lab ID:          251671-008                    Prepared:        12/17/13 01:18                
Matrix:          Soil                          Analyzed:        01/07/14 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   291.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0116 U        0.304          0.249                    
Bismuth-212                           0.878           0.443          0.221                    
Bismuth-214                           0.997           0.127          0.0399                   
Cesium-137                            0.0228 U        0.0329         0.0249           0.07    
Cobalt-60                             0.00353 U       0.0195         0.0211           0.03    
Europium-152                          0.0408 U        0.0623         0.0570                   
Europium-154                          0.0346 U        0.115          0.128                    
Lead-212                              0.504           0.0903         0.0478                   
Lead-214                              0.983           0.126          0.0495                   
Potassium-40                         11.1             1.14           0.290                    
Protactinium-234                      0.00253 U       0.0100         0.117                    
Radium-226 (By Bismuth-214)           0.997           0.127          0.0399           0.2     
Thallium-208                          0.162           0.0410         0.0164                   
Thorium-232 (By Actinium-228)         0.581           0.146          0.0727           0.9     
Thorium-234                           1.85 U          2.41           1.87                     
Uranium-235                           0.0773 U        0.0421         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      34.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-003                 Received:        12/16/13                      
Lab ID:          251671-009                    Prepared:        12/17/13 01:22                
Matrix:          Soil                          Analyzed:        01/07/14 18:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:53                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.114 U        0.266          0.212                     
Bismuth-212                           1.19           0.395          0.140                     
Bismuth-214                           0.576          0.105          0.0435                    
Cesium-137                            0.0806         0.0327         0.0159            0.07    
Cobalt-60                             0.0155         0.0223         0.0155            0.03    
Europium-152                          0.0392 U       0.0598         0.0621                    
Europium-154                          0.0136 U       0.0917         0.149                     
Lead-212                              0.578          0.0820         0.0409                    
Lead-214                              0.696          0.0894         0.0441                    
Potassium-40                          9.22           0.944          0.201                     
Protactinium-234                     -0.0604 U       0.132          0.106                     
Radium-226 (By Bismuth-214)           0.576          0.105          0.0435            0.2     
Thallium-208                          0.205          0.0423         0.0163                    
Thorium-232 (By Actinium-228)         0.710          0.130          0.0511            0.9     
Thorium-234                           1.12 U         2.28           1.82                      
Uranium-235                           0.0836 U       0.0384         0.136                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      27.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-004                 Received:        12/16/13                      
Lab ID:          251671-010                    Prepared:        12/17/13 12:23                
Matrix:          Soil                          Analyzed:        01/07/14 17:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   395.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:57                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0200 U       0.243          0.199                     
Bismuth-212                           0.768          0.403          0.210                     
Bismuth-214                           0.417          0.0865         0.0385                    
Cesium-137                            0.0357         0.0258         0.0178            0.07    
Cobalt-60                             0.0102 U       0.0255         0.0197            0.03    
Europium-152                          0.0861         0.0658         0.0444                    
Europium-154                          0.0309 U       0.103          0.119                     
Lead-212                              0.464          0.0698         0.0361                    
Lead-214                              0.546          0.0843         0.0359                    
Potassium-40                         10.7            0.947          0.196                     
Protactinium-234                      0.0559 U       0.0696         0.0575                    
Radium-226 (By Bismuth-214)           0.417          0.0865         0.0385            0.2     
Thallium-208                          0.215          0.0408         0.0154                    
Thorium-232 (By Actinium-228)         0.626          0.124          0.0546            0.9     
Thorium-234                           0.820 U        0.654          1.58                      
Uranium-235                           0.0812 U       0.0410         0.142                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      35.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-005                 Received:        12/16/13                      
Lab ID:          251671-011                    Prepared:        12/17/13 12:30                
Matrix:          Soil                          Analyzed:        01/07/14 19:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   390.82 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:59                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.155 U         0.225          0.176                     
Bismuth-212                          0.453           0.342          0.236                     
Bismuth-214                          0.396           0.0741         0.0270                    
Cesium-137                           0.203           0.0402         0.0152            0.07    
Cobalt-60                            0.0105 U        0.0222         0.0166            0.03    
Europium-152                         0.0842          0.0735         0.0488                    
Europium-154                         0.0289 U        0.0353         0.150                     
Lead-212                             0.444           0.0695         0.0358                    
Lead-214                             0.480           0.0859         0.0392                    
Potassium-40                         9.92            0.915          0.192                     
Protactinium-234                     0.00197 U       0.100          0.0825                    
Radium-226 (By Bismuth-214)          0.396           0.0741         0.0270            0.2     
Thallium-208                         0.166           0.0382         0.0160                    
Thorium-232 (By Actinium-228)        0.589           0.108          0.0616            0.9     
Thorium-234                          1.29            1.51           1.16                      
Uranium-235                          0.0565 U        0.0449         0.135                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      28.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Received:        12/16/13                      
Lab ID:          251671-012                    Prepared:        12/17/13 12:36                
Matrix:          Soil                          Analyzed:        01/07/14 18:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   384.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0185 U        0.242          0.198                    
Bismuth-212                           0.579           0.352          0.231                    
Bismuth-214                           0.448           0.0827         0.0367                   
Cesium-137                            0.161           0.0384         0.0155           0.07    
Cobalt-60                             0.00396 U       0.0192         0.0151           0.03    
Europium-152                          0.0291 U        0.0511         0.0541                   
Europium-154                         -0.00827 U       0.0429         0.141                    
Lead-212                              0.494           0.0661         0.0304                   
Lead-214                              0.545           0.0906         0.0414                   
Potassium-40                          9.62            0.929          0.223                    
Protactinium-234                      0.00937 U       0.0624         0.0775                   
Radium-226 (By Bismuth-214)           0.448           0.0827         0.0367           0.2     
Thallium-208                          0.175           0.0443         0.0204                   
Thorium-232 (By Actinium-228)         0.559           0.0988         0.0600           0.9     
Thorium-234                           1.48            1.87           1.45                     
Uranium-235                           0.0662 U        0.0330         0.136                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      36.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-002                 Received:        12/16/13                      
Lab ID:          251671-013                    Prepared:        12/17/13 12:44                
Matrix:          Soil                          Analyzed:        01/07/14 22:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   401.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.111 U         0.290          0.234                    
Bismuth-212                           0.843           0.433          0.228                    
Bismuth-214                           0.615           0.0964         0.0371                   
Cesium-137                            0.124           0.0349         0.0153           0.07    
Cobalt-60                             0.00390 U       0.0164         0.0198           0.03    
Europium-152                          0.0363 U        0.0430         0.0516                   
Europium-154                          0.0356 U        0.0654         0.127                    
Lead-212                              0.686           0.0803         0.0383                   
Lead-214                              0.602           0.0902         0.0410                   
Potassium-40                          9.85            0.923          0.221                    
Protactinium-234                     -0.0688 U        0.111          0.0886                   
Radium-226 (By Bismuth-214)           0.615           0.0964         0.0371           0.2     
Thallium-208                          0.238           0.0408         0.0140                   
Thorium-232 (By Actinium-228)         0.722           0.123          0.0519           0.9     
Thorium-234                           1.29 U          2.05           1.63                     
Uranium-235                           0.0408 U        0.0363         0.154                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      29.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-003                 Received:        12/16/13                      
Lab ID:          251671-014                    Prepared:        12/17/13 12:52                
Matrix:          Soil                          Analyzed:        01/07/14 22:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   379.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0581 U        0.271          0.220                    
Bismuth-212                           1.35            0.425          0.173                    
Bismuth-214                           0.669           0.0969         0.0345                   
Cesium-137                            0.141           0.0379         0.0172           0.07    
Cobalt-60                             0.00666 U       0.0168         0.0193           0.03    
Europium-152                          0.0789          0.0876         0.0529                   
Europium-154                          0.0436 U        0.184          0.147                    
Lead-212                              0.655           0.0786         0.0356                   
Lead-214                              0.639           0.0853         0.0376                   
Potassium-40                          9.90            0.962          0.243                    
Protactinium-234                      0.00374 U       0.0120         0.0979                   
Radium-226 (By Bismuth-214)           0.669           0.0969         0.0345           0.2     
Thallium-208                          0.235           0.0417         0.0158                   
Thorium-232 (By Actinium-228)         0.675           0.111          0.0501           0.9     
Thorium-234                           0.335 U         0.391          1.97                     
Uranium-235                           0.0476 U        0.0316         0.147                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      37.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/17/13 00:37                
Lab ID:          QC720635                      Analyzed:        01/07/14 13:12                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0337 U        0.158          0.127                    
Bismuth-212                           0.0195 U        0.230          0.187                    
Bismuth-214                           0.0645          0.0455         0.0238                   
Cesium-137                           -0.00102 U       0.0168         0.0137           0.07    
Cobalt-60                             0.00450 U       0.0145         0.0162           0.03    
Europium-152                          0.00788 U       0.0143         0.0377                   
Europium-154                          0.0127 U        0.0174         0.0964                   
Lead-212                              0.0107 U        0.0265         0.0219                   
Lead-214                              0.0646          0.0378         0.0234                   
Potassium-40                         -0.156 U         0.559          0.245                    
Protactinium-234                     -0.0171 U        0.0791         0.0638                   
Radium-226 (By Bismuth-214)           0.0645          0.0455         0.0238           0.2     
Thallium-208                          0.0150          0.0204         0.0125                   
Thorium-232 (By Actinium-228)         0.00440 U       0.0297         0.0162           0.9     
Thorium-234                          -0.319 U         1.04           0.822                    
Uranium-235                          -0.0299 U        0.128          0.103                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/17/13 00:33                
Type:            LCS                           Analyzed:        01/07/14 12:25                
Lab ID:          QC720636                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   367.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               11.57                0.3773    89     54-146  

Page 1 of 1                                                                                                                      23.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Sampled:         12/16/13 09:03                
Type:            SDUP                          Received:        12/16/13                      
MSS Lab ID:      251671-012                    Prepared:        12/17/13 12:39                
Lab ID:          QC720906                      Analyzed:        01/07/14 19:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   375.75 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.01850 U      0.2417       0.1821 U       0.2641       0.2060                  NC  40  NC    1   

Bismuth-212                       0.5792         0.3535       0.6276         0.3788       0.2495                  8   40  0.066 1   

Bismuth-214                       0.4476         0.08507      0.5562         0.09281      0.03107                 22  40  0.610 1   

Cesium-137                        0.1606         0.03909      0.1556         0.04234      0.01760          0.07   3   40  0.062 1   

Cobalt-60                         0.003956 U     0.01922      0.01273 U      0.02368      0.01753          0.03   NC  40  NC    1   

Europium-152                      0.02914 U      0.05113      0.02611 U      0.06302      0.04981                 NC  40  NC    1   

Europium-154                     -0.008272 U     0.04288      0.007843 U     0.05785      0.1321                  NC  40  NC    1   

Lead-212                          0.4935         0.07514      0.5534         0.08269      0.03377                 11  40  0.379 1   

Lead-214                          0.5451         0.09417      0.6285         0.09922      0.04108                 14  40  0.431 1   

Potassium-40                      9.618          1.047        9.944          1.078        0.2359                  3   40  0.153 1   

Protactinium-234                  0.009374 U     0.06240      0.02532 U      0.06081      0.09506                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4476         0.08507      0.5562         0.09281      0.03107          0.2    22  40  0.610 1   

Thallium-208                      0.1748         0.04565      0.2112         0.04852      0.02033                 19  40  0.387 1   

Thorium-232 (By Actinium-228)     0.5591         0.1068       0.7528         0.1359       0.04857          0.9    30  40  0.798 1   

Thorium-234                       1.484          1.876        0.6898 U       0.6394       1.775                   NC  40  NC    1   

Uranium-235                       0.06622 U      0.03326      0.1197 U       0.1696       0.1334                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      31.0
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~ TETRA TECH L.._. ,;·<~ Chain-of Custody Record NUMBER: FZOl-0003 

..........._ )-,'/j) 
Project Name PO Number L.oiboratory Name ·v 
Alameda Site 32 1100935 

ANALYSES REQUIRED C&T 

Berkeley l.ilb 

Project location Project Number 

Alameda A659FZOI 

~mpJerName Alrbfll Number u Laboratory ID 
UJ 

D. Fields/ J. Ramirez "-
VI 

Project Chemist Project Chemist Phone 
< 
~ 

2)/1/{)2 S. Sudoko 949·809·5022 ~ -5&-t /°)..~// 
< 

T 
lD 

DATE TIME Depth 
Sample ID Containers LEVEL TYPE A COMMENTS LOCATION 

COLLECTED COLLECTED T START ENO QC 

FZ01-SU22-001 12/5/2013 1307 1 3 s 21 
x 

SU22.01 Hole #1 Surface O" 6" N 

FZ01-SU22-002 12/5/2013 1313 1 3 s 21 
x 

SU22.01 Hole #1 Bottom 18" 18" N 

FZ01-SU22-003 12/5/2013 1315 1 3 s 21 
x 

SU22.02 Hole #2 Surface O" 6" N 

FZ01-SU22-004 12/5/2013 1324 1 3 s 21 
x 

SU22.02 Hole #2 Bottom 18" 18" N 

FZ01-SU23-001 12/5/2013 1107 1 3 s 21 
x 

SU23.0l Surface O" 6" N 

FZ01-SU23-002 12/5/2013 1038 1 3 s 21 
x 

SU23.02 Surface O" 6" N 

FZ01-SU23-003 12/5/2013 1051 1 3 s 21 
x 

SU23.03 Surface O" 6" N 

FZ01-SU23-004 12/5/2013 1042 1 3 s 21 
x 

SU23.04 Surface O" 6" N 

FZ01-SU23-005 12/5/2013 1054 1 3 s 21 
x 

SU23.05 Surface O" 6" N 

FZ01-SU23-006 12/5/2013 1047 1 4 s 21 
x 

SU23.06 Surface O" 6" N 

FZ01-SU23-007 12/5/2013 1058 1 4 s 21 
x 

SU23.07 Surface O" 6" N 

FZ01-SU23-008 12/5/2013 1121 1 4 s 21 
x 

SU23.08 Surface O" 6" N 

R•linqui•hzs;;,sz::·1 ,--1.,ec.u s Date: Received by (signature) Laboratory lnstrucbons/Comments: Sampling Comments: 

I :z - ft?--;~ Screening - 3 days and 21 day ingrowth counts 

Company: 

~572--s 
Time: 

f03/( 
Company: with Level 4 data package only 

Relinquished by: (signature) Date: Received by (signature) Composite Oiscr1ption: 

Company· !Time: Company· 

\\ Relinquished by: (signature) Dale : Received by (signature) Sample Condition Upon Receipt (for Liiboriltory) 

!Temperature: Solmp~ Condition: 

ompany· Time: Company_ Cooler Seal: FZOl-0003 



Laboratory Job Number 251402
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU22-001       251402-001
FZ01-SU22-002       251402-002
FZ01-SU22-003       251402-003
FZ01-SU22-004       251402-004
FZ01-SU23-001       251402-005
FZ01-SU23-002       251402-006
FZ01-SU23-003       251402-007
FZ01-SU23-004       251402-008
FZ01-SU23-005       251402-009
FZ01-SU23-006       251402-010
FZ01-SU23-007       251402-011
FZ01-SU23-008       251402-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251402
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/06/13
Samples Received:         12/06/13

This data package contains sample and QC results for twelve soil samples,
requested for the above referenced project on 12/06/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Even with an extended count time, MDA above Project MDA was observed for
cobalt-60 in 251402-002; affected data was qualified with "b". This is not
significant because of the Radium-226 result.

No other analytical problems were encountered.

Page 1 of 1                                                              #
36.4
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Chain of Custody
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4 of 376

[ ~) TETRA TECH Chain-of Custody Record 2 5' (\,(() 2- NUMBER: FZOl-0002 

Project Name PO Number 
Laboratorv Name Alameda Site 32 1100935 ANALYSES REQUIRED C&T 
Berkeley Lab Project Location Project Number 

Alameda 4659FZ01 

Sampler Name Airbill Number u Laboratorv ID UJ D. Fields/ J. Ramirez n. 
V1 

Project Chemist Project Chemist Phone 
<( 

:2: S. Sudoko 949-809-5022 :2: 
<( 

T (.!) 

Depth 
DATE TIME Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 

T START END QC 

FZ01-SU22-001 12/5/2013 1307 1 3 s 21 
x 

SU22.0l Hole #1 Surface O" 6" N 

FZ01-SU22-002 12/5/2013 1313 1 3 s 21 
x 

SU22.01 Hole #1 Bottom 18" 18" N 

FZ01-SU22-003 12/5/2013 1315 1 3 s 21 
x 

SU22.02 Hole #2 Surface O" 6" N 

FZ01-SU22-004 12/5/2013 1324 1 3 s 21 
x 

SU22.02 Hole #2 Bottom 18" 18" N 

FZ01-SU23-001 12/5/2013 1107 1 3 s 21 
x 

SU23.0l Surface O" 6" N 

FZ01-SU23-002 12/5/2013 1038 1 3 s 21 
x 

SU23.02 Surface O" 6" N 

FZ01-SU23-003 12/5/2013 1051 1 3 s 21 
x 

SU23.03 Surface O" 6" N 

FZ01-SU23-004 12/5/2013 1042 1 3 s 21 
x 

SU23.04 Surface O" 6" N 

FZ01-SU23-005 12/5/2013 1054 1 3 s 21 
x 

SU23.05 Surface O" 6" N 

FZ01-SU23-006 12/5/2013 1047 1 4 s 21 
x 

SU23.06 Surface O" 6" N 

FZ01-SU23-007 12/5/2013 1058 1 4 s 21 
x 

SU23.07 Surface O" 6" N 

FZ01-SU23-008 12/5/2013 1121 1 4 s 21 
x 

SU23.08 Surface O" 6" N 

. 
Relinq~(signature) Date: 

Receivlf.1/fe/ Jr Laboratory Instructions/Comments: Sampling Comments: ~c;_;;:;;- 12-t;_-iJ • .,,.,.,,._,, J'- . 

Screening - 3 days and 21 day ingrowth counts with Com~: " Time: CompanY: 

~~ Level 4 data package only Rr<:"f?.:r /654 
Relinquished by: (signature) Date: Received by (signature) Composite Discription: 

Company: Time: Company: 

Relinquished by: (signature) Date: Received by (signature) Sample Condition Upon Receipt (for Laboratory) 
Temperature: Sample Condition: 

Company: Time: Company: Cooler Seal: FZOl-0002 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-001                 Received:        12/06/13                      
Lab ID:          251402-001                    Prepared:        12/10/13 14:17                
Matrix:          Soil                          Analyzed:        01/03/14 18:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.172 U         0.276          0.218                    
Bismuth-212                           0.440           0.398          0.255                    
Bismuth-214                           0.467           0.0872         0.0317                   
Cesium-137                            0.0634          0.0254         0.0113           0.07    
Cobalt-60                             0.00631 U       0.0186         0.0192           0.03    
Europium-152                          0.0729          0.0594         0.0407                   
Europium-154                          0.0112 U        0.0300         0.159                    
Lead-212                              0.411           0.0679         0.0341                   
Lead-214                              0.467           0.0914         0.0444                   
Potassium-40                          9.93            1.04           0.292                    
Protactinium-234                      0.0539 U        0.0720         0.0934                   
Radium-226 (By Bismuth-214)           0.467           0.0872         0.0317           0.2     
Thallium-208                          0.141           0.0330         0.0123                   
Thorium-232 (By Actinium-228)         0.411           0.138          0.0769           0.9     
Thorium-234                           0.471 U         1.92           1.56                     
Uranium-235                           0.0669 U        0.0403         0.127                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-002                 Received:        12/06/13                      
Lab ID:          251402-002                    Prepared:        12/10/13 14:27                
Matrix:          Soil                          Analyzed:        01/16/14 12:13                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   332.9 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                         0.0798 U         1.25          1.03                      
Bismuth-212                          15.2              1.42          1.14                      
Bismuth-214                          99.5              0.820         0.178                     
Cesium-137                            0.0830           0.0762        0.0612            0.07    
Cobalt-60                             0.0204 U b       0.0549        0.0935            0.03    
Europium-152                          4.03             0.316         0.311                     
Europium-154                          0.139 U          0.207         0.669                     
Lead-212                              0.431            0.192         0.148                     
Lead-214                            108                0.823         0.233                     
Potassium-40                         11.3              1.69          0.865                     
Protactinium-234                      0.132 U          0.290         0.439                     
Radium-226 (By Bismuth-214)          99.5              0.820         0.178             0.2     
Thallium-208                          0.0439 U         0.0632        0.0993                    
Thorium-232 (By Actinium-228)         0.364            0.389         0.343             0.9     
Thorium-234                           4.04 U          11.1           9.14                      
Uranium-235                           5.16             0.169         0.656                     

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      30.2
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-003                 Received:        12/06/13                      
Lab ID:          251402-003                    Prepared:        12/10/13 14:37                
Matrix:          Soil                          Analyzed:        01/03/14 18:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0635 U        0.240          0.194                    
Bismuth-212                           0.909           0.348          0.138                    
Bismuth-214                           0.475           0.0983         0.0403                   
Cesium-137                            0.0542          0.0298         0.0191           0.07    
Cobalt-60                             0.00226 U       0.0268         0.0217           0.03    
Europium-152                          0.0220 U        0.0384         0.0570                   
Europium-154                          0.0270 U        0.0330         0.148                    
Lead-212                              0.382           0.0658         0.0340                   
Lead-214                              0.494           0.0860         0.0354                   
Potassium-40                          9.57            0.982          0.239                    
Protactinium-234                     -0.00296 U       0.0144         0.108                    
Radium-226 (By Bismuth-214)           0.475           0.0983         0.0403           0.2     
Thallium-208                          0.180           0.0404         0.0154                   
Thorium-232 (By Actinium-228)         0.445           0.126          0.0634           0.9     
Thorium-234                           1.75            1.54           1.14                     
Uranium-235                           0.0641 U        0.0476         0.140                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-004                 Received:        12/06/13                      
Lab ID:          251402-004                    Prepared:        12/10/13 14:49                
Matrix:          Soil                          Analyzed:        01/03/14 18:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0973 U        0.335          0.270                    
Bismuth-212                           0.861           0.434          0.209                    
Bismuth-214                           0.471           0.0942         0.0413                   
Cesium-137                            0.00159 U       0.0147         0.0118           0.07    
Cobalt-60                             0.00204 U       0.0138         0.0286           0.03    
Europium-152                          0.0225 U        0.0479         0.0569                   
Europium-154                          0.0195 U        0.0403         0.144                    
Lead-212                              0.450           0.0713         0.0338                   
Lead-214                              0.492           0.0929         0.0420                   
Potassium-40                         11.0             1.14           0.304                    
Protactinium-234                     -0.00142 U       0.0134         0.0889                   
Radium-226 (By Bismuth-214)           0.471           0.0942         0.0413           0.2     
Thallium-208                          0.137           0.0399         0.0189                   
Thorium-232 (By Actinium-228)         0.556           0.137          0.0767           0.9     
Thorium-234                           0.645 U         0.328          1.66                     
Uranium-235                           0.00220 U       0.0324         0.160                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-001                 Received:        12/06/13                      
Lab ID:          251402-005                    Prepared:        12/10/13 14:58                
Matrix:          Soil                          Analyzed:        01/03/14 19:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 11:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0922 U         0.250          0.200                    
Bismuth-212                          0.584            0.415          0.268                    
Bismuth-214                          0.521            0.100          0.0376                   
Cesium-137                           0.0819           0.0306         0.0128            0.07   
Cobalt-60                            0.00871 U        0.0273         0.0212            0.03   
Europium-152                         0.0601           0.0877         0.0495                   
Europium-154                         0.101 U          0.172          0.127                    
Lead-212                             0.475            0.0754         0.0363                   
Lead-214                             0.591            0.0977         0.0370                   
Potassium-40                        10.3              1.05           0.254                    
Protactinium-234                     0.000449 U       0.00339        0.0950                   
Radium-226 (By Bismuth-214)          0.521            0.100          0.0376            0.2    
Thallium-208                         0.174            0.0430         0.0174                   
Thorium-232 (By Actinium-228)        0.550            0.107          0.0540            0.9    
Thorium-234                          0.482 U          0.793          1.42                     
Uranium-235                          0.175            0.186          0.144                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      23.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-002                 Received:        12/06/13                      
Lab ID:          251402-006                    Prepared:        12/10/13 15:04                
Matrix:          Soil                          Analyzed:        01/03/14 19:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0125 U         0.288          0.236                    
Bismuth-212                          0.701            0.445          0.245                    
Bismuth-214                          0.388            0.0840         0.0349                   
Cesium-137                           0.133            0.0364         0.0130            0.07   
Cobalt-60                            0.000479 U       0.0288         0.0237            0.03   
Europium-152                         0.0172 U         0.0332         0.0561                   
Europium-154                         0.0235 U         0.0552         0.127                    
Lead-212                             0.482            0.0773         0.0372                   
Lead-214                             0.498            0.0837         0.0429                   
Potassium-40                        10.0              1.10           0.317                    
Protactinium-234                     0.0609 U         0.0991         0.0853                   
Radium-226 (By Bismuth-214)          0.388            0.0840         0.0349            0.2    
Thallium-208                         0.122            0.0367         0.0169                   
Thorium-232 (By Actinium-228)        0.502            0.109          0.0554            0.9    
Thorium-234                          0.321 U          0.302          1.73                     
Uranium-235                          0.0585 U         0.0338         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-003                 Received:        12/06/13                      
Lab ID:          251402-007                    Prepared:        12/10/13 15:13                
Matrix:          Soil                          Analyzed:        01/03/14 20:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.199          0.215                    
Bismuth-212                           0.737           0.387          0.190                    
Bismuth-214                           0.506           0.0860         0.0236                   
Cesium-137                            0.119           0.0389         0.0165           0.07    
Cobalt-60                             0.00228 U       0.0205         0.0208           0.03    
Europium-152                          0.00407 U       0.0700         0.0492                   
Europium-154                          0.0643 U        0.0665         0.126                    
Lead-212                              0.467           0.0799         0.0420                   
Lead-214                              0.651           0.0816         0.0356                   
Potassium-40                         11.3             1.10           0.260                    
Protactinium-234                      0.0720 U        0.115          0.0970                   
Radium-226 (By Bismuth-214)           0.506           0.0860         0.0236           0.2     
Thallium-208                          0.161           0.0387         0.0148                   
Thorium-232 (By Actinium-228)         0.550           0.126          0.0808           0.9     
Thorium-234                           0.734 U         0.828          1.43                     
Uranium-235                           0.0520 U        0.0451         0.150                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      24.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Received:        12/06/13                      
Lab ID:          251402-008                    Prepared:        12/10/13 15:21                
Matrix:          Soil                          Analyzed:        01/03/14 20:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.83 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:42                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00307 U       0.178          0.146                     
Bismuth-212                          0.353           0.408          0.268                     
Bismuth-214                          0.405           0.0905         0.0397                    
Cesium-137                           0.271           0.0479         0.0156            0.07    
Cobalt-60                            0.00505 U       0.0212         0.0165            0.03    
Europium-152                         0.00828 U       0.0348         0.0476                    
Europium-154                         0.0107 U        0.0356         0.123                     
Lead-212                             0.409           0.0679         0.0334                    
Lead-214                             0.455           0.0805         0.0337                    
Potassium-40                         8.83            0.946          0.263                     
Protactinium-234                     0.0392 U        0.0898         0.0741                    
Radium-226 (By Bismuth-214)          0.405           0.0905         0.0397            0.2     
Thallium-208                         0.135           0.0367         0.0159                    
Thorium-232 (By Actinium-228)        0.515           0.124          0.0617            0.9     
Thorium-234                          1.68            2.01           1.55                      
Uranium-235                          0.0437 U        0.0262         0.147                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0

13 of 376



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-005                 Received:        12/06/13                      
Lab ID:          251402-009                    Prepared:        12/10/13 15:30                
Matrix:          Soil                          Analyzed:        01/06/14 12:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   372.8 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00902 U         0.208         0.171                    
Bismuth-212                          0.341             0.281         0.200                    
Bismuth-214                          0.435             0.0859        0.0338                   
Cesium-137                           0.121             0.0364        0.0161            0.07   
Cobalt-60                            0.0000598 U       0.0252        0.0207            0.03   
Europium-152                         0.0246 U          0.0453        0.0393                   
Europium-154                         0.00758 U         0.0622        0.104                    
Lead-212                             0.412             0.0668        0.0330                   
Lead-214                             0.366             0.0844        0.0415                   
Potassium-40                         9.88              0.942         0.213                    
Protactinium-234                     0.0191 U          0.0851        0.0833                   
Radium-226 (By Bismuth-214)          0.435             0.0859        0.0338            0.2    
Thallium-208                         0.148             0.0348        0.0129                   
Thorium-232 (By Actinium-228)        0.377             0.0877        0.0567            0.9    
Thorium-234                          0.631 U           0.772         1.26                     
Uranium-235                          0.0384 U          0.0259        0.144                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      31.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-006                 Received:        12/06/13                      
Lab ID:          251402-010                    Prepared:        12/10/13 15:37                
Matrix:          Soil                          Analyzed:        01/06/14 13:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.22 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.205 U         0.326          0.258                    
Bismuth-212                           0.698           0.381          0.171                    
Bismuth-214                           0.459           0.0911         0.0401                   
Cesium-137                            0.0853          0.0349         0.0177           0.07    
Cobalt-60                            -0.00140 U       0.0248         0.0202           0.03    
Europium-152                          0.0542          0.0762         0.0452                   
Europium-154                          0.0435 U        0.0764         0.125                    
Lead-212                              0.523           0.0732         0.0341                   
Lead-214                              0.500           0.0789         0.0464                   
Potassium-40                          9.92            0.998          0.275                    
Protactinium-234                      0.0675 U        0.0970         0.0735                   
Radium-226 (By Bismuth-214)           0.459           0.0911         0.0401           0.2     
Thallium-208                          0.139           0.0369         0.0159                   
Thorium-232 (By Actinium-228)         0.534           0.115          0.0535           0.9     
Thorium-234                          -0.0943 U        1.98           1.63                     
Uranium-235                           0.0369 U        0.0295         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      28.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-007                 Received:        12/06/13                      
Lab ID:          251402-011                    Prepared:        12/10/13 15:47                
Matrix:          Soil                          Analyzed:        01/06/14 13:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   375.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.000291 U       0.198          0.163                    
Bismuth-212                          0.262            0.273          0.206                    
Bismuth-214                          0.440            0.0824         0.0314                   
Cesium-137                           0.0966           0.0342         0.0160            0.07   
Cobalt-60                            0.00479 U        0.0142         0.0196            0.03   
Europium-152                         0.00496 U        0.0396         0.0585                   
Europium-154                        -0.000948 U       0.00269        0.142                    
Lead-212                             0.479            0.0737         0.0377                   
Lead-214                             0.469            0.0842         0.0370                   
Potassium-40                        10.7              0.956          0.179                    
Protactinium-234                    -0.0359 U         0.117          0.0943                   
Radium-226 (By Bismuth-214)          0.440            0.0824         0.0314            0.2    
Thallium-208                         0.129            0.0355         0.0162                   
Thorium-232 (By Actinium-228)        0.674            0.130          0.0454            0.9    
Thorium-234                          0.389 U          0.356          1.49                     
Uranium-235                          0.0388 U         0.0249         0.121                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      26.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-008                 Received:        12/06/13                      
Lab ID:          251402-012                    Prepared:        12/10/13 15:54                
Matrix:          Soil                          Analyzed:        01/06/14 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0261 U        0.271          0.222                    
Bismuth-212                           0 U             0.452          0.291                    
Bismuth-214                           0.488           0.0851         0.0315                   
Cesium-137                            0.0677          0.0281         0.0132           0.07    
Cobalt-60                            -0.00924 U       0.0296         0.0232           0.03    
Europium-152                          0.0492          0.0681         0.0488                   
Europium-154                          0.0229 U        0.0611         0.167                    
Lead-212                              0.429           0.0736         0.0378                   
Lead-214                              0.448           0.0803         0.0437                   
Potassium-40                         11.1             1.06           0.270                    
Protactinium-234                      0.0367 U        0.0863         0.0967                   
Radium-226 (By Bismuth-214)           0.488           0.0851         0.0315           0.2     
Thallium-208                          0.148           0.0341         0.0121                   
Thorium-232 (By Actinium-228)         0.397           0.105          0.0543           0.9     
Thorium-234                           1.70            2.09           1.62                     
Uranium-235                           0.175           0.156          0.151                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      29.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/10/13 14:06                
Lab ID:          QC719584                      Analyzed:        01/16/14 11:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0181 U        0.144          0.117                     
Bismuth-212                          0.0993          0.251          0.0553                    
Bismuth-214                          0.0492          0.0412         0.0285                    
Cesium-137                          -0.00655 U       0.0206         0.0160            0.07    
Cobalt-60                            0.00860 U       0.0125         0.0124            0.03    
Europium-152                         0.0104 U        0.0303         0.0374                    
Europium-154                         0 U             0.111          0.0346                    
Lead-212                             0.00507 U       0.0218         0.0176                    
Lead-214                             0.00504 U       0.0342         0.0269                    
Potassium-40                        -0.415 U        16.6            0.236                     
Protactinium-234                     0.0673          0.0690         0.0484                    
Radium-226 (By Bismuth-214)          0.0492          0.0412         0.0285            0.2     
Thallium-208                         0.00814 U       0.0152         0.0129                    
Thorium-232 (By Actinium-228)       -0.0296 U        1.18           0.0336            0.9     
Thorium-234                          0.500 U         0.900          0.672                     
Uranium-235                          0.0943          0.105          0.0808                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      32.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/10/13 14:10                
Type:            LCS                           Analyzed:        01/02/14 13:52                
Lab ID:          QC719585                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   335.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.67                0.4251    105    54-146  

Page 1 of 1                                                                                                                      25.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Sampled:         12/05/13 10:42                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251402-008                    Prepared:        12/11/13 14:54                
Lab ID:          QC719933                      Analyzed:        01/06/14 12:28                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   371.11 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.003074 U     0.1780      -0.1292 U       0.2872       0.2292                  NC  40  NC    1   

Bismuth-212                       0.3532         0.4083       0.4396         0.3192       0.2185                  22  40  0.119 1   

Bismuth-214                       0.4052         0.09235      0.3805         0.08593      0.03730                 6   40  0.139 1   

Cesium-137                        0.2713         0.04949      0.2218         0.04616      0.01720          0.07   20  40  0.517 1   

Cobalt-60                         0.005048 U     0.02118      0.008200 U     0.01782      0.01711          0.03   NC  40  NC    1   

Europium-152                      0.008277 U     0.03485      0.03749 U      0.06005      0.03990                 NC  40  NC    1   

Europium-154                      0.01065 U      0.03563      0.03023 U      0.1245       0.1061                  NC  40  NC    1   

Lead-212                          0.4091         0.07403      0.3359         0.06390      0.02926                 20  40  0.531 1   

Lead-214                          0.4554         0.08325      0.4543         0.08097      0.03882                 0   40  0.006 1   

Potassium-40                      8.834          1.045        9.542          1.057        0.2303                  8   40  0.337 1   

Protactinium-234                  0.03923 U      0.09033      0.003643 U     0.1228       0.1010                  NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4052         0.09235      0.3805         0.08593      0.03730          0.2    6   40  0.139 1   

Thallium-208                      0.1352         0.03766      0.1184         0.03585      0.01646                 13  40  0.228 1   

Thorium-232 (By Actinium-228)     0.5150         0.1298       0.5063         0.1238       0.04600          0.9    2   40  0.034 1   

Thorium-234                       1.682          2.017       -1.226 U        2.083        1.645                   NC  40  NC    1   

Uranium-235                       0.04366 U      0.02634      0.04434 U      0.04226      0.1376                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      27.0
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~ TETRA TECH C I~. ,: Chain-of Custody Record NUMBER: FZOl-0001 

'-- ~r; 
Project Name PO Number laboratory Name -.__;/!) 
Alameda Site 32 1100935 

ANALYSES REQUIRED C&T 

Berkeley lab 

Pro1ect Location Project Number 

Alameda 4659FZ01 

S.amplerName A1rb1ll Number u Laboratory ID 
UJ 

D. Fields a.. 
VI 

< 
Project Chemist Project Chemist Phone ~ 

5. Sudoko 949-809-5022 ~ 2 t:J" I 1,(j l-- St.-t. f i--11 < 
T 

l!) 

DATE TIME Depth 
Sample ID Containers LEVEL TYPE A COMMENTS LOCATION 

COLLECTED COLLECTED T START END QC 

FZ01-SU24-001 12/4/2013 1237 1 4 s 21 
x 

SU24.01 Hole #1 Surface O" 6" N 

FZ01-SU24-002 12/4/2013 1140 1 3 s 21 
x 

SU24.02 Hole #1 Surface O" 6" N 

FZ01-SU24-003 12/4/2013 1144 1 3 s 21 
x 

SU24.02 Hole #1 Bottom 12" 12" N 

FZ01-SU24-004 12/4/2013 11S6 1 3 s 21 
x 

SU24.03 Hole #1 Surface O" 6" N 

FZ01-SU24-00S 12/4/2013 1152 1 3 s 21 
x 

SU24.04 Hole #1 Surface O" 6" N 

FZ01-SU25-001 12/4/2013 1114 1 4 s 21 
x 

SU25.01 Hole #1 Surface O" 6" N 

FZ01-SU25-002 12/4/2013 1107 1 3 s 21 
x 

SU25.02 Hole #1 Surface O" 6" N 

FZ01-SU25-003 12/4/2013 1051 1 3 s 21 
x 

SU25.03 Hole #1 Bottom 12" 12" N 

FZ01-SU25-004 12/4/2013 1038 1 3 s 21 
x 

SU25.03 Hole #1 Surface O" 6" N 

FZ01-SU25-005 12/4/2013 1054 1 3 s 21 
x 

SU25.03 Hole #2 Bottom 12" 12" N 

FZ01-SU25-006 12/4/2013 1042 1 4 s 21 
x 

SU25.03 Hole #2 Surface O" 6" N 

FZ01-SU25-007 12/4/2013 1058 1 3 s 21 
x 

SU25.03 Hole #3 Bottom 12" 12" N 

FZ01-SU25-008 12/4/2013 1047 1 3 s 21 
x 

SU2S.03 Hole #3 Surface O" 6" N 

FZ01-SU26-001 12/4/2013 1121 1 3 s 21 
x 

SU26.01 Hole #1 Surface O" 6" N 

Rell~i)~~:/:;~:•~ur14J uJc <; 
Date: Received by (sl1nature) Laboratory tnstructfons/CommenU! Sampling Comments: 

I J- -s---13 Screening - 3 days and 21 day ingrowth counts 

Company: 

rL5 /l) 
Time: Company: with Level 4 data package only 

/0<7-,--
Relinquished by: (signature) Date: Received by (signature) lrompos1te 01scr1pt1on: 

Company· Time: Company 

Relinquished by: (signature) Oate~ Received by (signature) Sample Condition Upon Receipt (for Laboratory) i 
Temperature· Sample Condition· 

Company· Time. Company Cooler Seal· FZOl-0001 



(-rt:) TETRA TECH LC NC Chain-of Custody Record NUMBER: FZOl-0002 -

01.... -~r--
....... 

Project Name PO Number Laboratory Name ---...Ji!) 
Alameda Site 32 1100935 

ANALYSES REQUIRED C&T 
Berkeley Lab 

Project location Project Number 

Alameda l4659FZOI 

Sampler Name Airbill Number u Laboratory ID 
UJ 

O. Fields "-
Vl 

< 
Project Chemist Project Chemist Phone ::lE 

25/317 S. Sudoko 949-809-5022 ::lE 
< 

T 
l!l 

DATE TIME Depth 
Sample ID Containers LEVEL TYPE A COMMENTS LOCATION 

COLLECTED COLLECTED T START END QC 

FZ01-SU29-001 12/4/2013 1129 1 4 s 21 
x 

SU29.0l Hole #l Surface O" 6" N 

FZ01-SU29-002 12/4/2013 1135 1 3 s 21 
x SU29.02 Hole #l Surface O" 6" N 

FZ01-SU31-001 12/4/2013 1246 1 3 s 21 
x SU3l.Ol Hole #l Surface O" 6" N 

FZ01-SU31-002 12/4/2013 1251 1 3 s 21 
x 

SU3l.02 Hole #l Surface O" 6" N 

FZ01-SU32-001 12/4/2013 1259 1 3 s 21 
x 

SU32.0l Hole #l Surface O" 6" N 

FZ01-5U32-002 12/4/2013 1307 1 4 s 21 
x SU32.0l Hole #l Bottom 12" 12" N 

FZ01-SU32-003 12/4/2013 1312 1 3 s 21 
x SU32.02 Hole #l Surface O" 6" N 

FZ01-SU32-004 12/4/2013 1321 1 3 s 21 
x SU32.03 Hole #l Surface O" 6" N 

FZ01-SU32-005 12/4/2013 1317 1 3 s 21 
x 

SU32.04 Hole #l Surface O" 6" N 

Relinq"h; ::: : g: atud'e W / S 
Date: Received by (sis:nature) Laboratory lnstruct1ons/Comment.s: Sampling Comments: 

;J- - ) - 13 Screening - 3 days and 21 day ingrowth counts 

Comp.,_:5 fl!:> Time: Company with Level 4 data package only 

/rJ )) 
Relinquished by: (signature) Date.: Received by (signature) Composite D1scnptkm• 

Company: Time: Company. 

Relinquished by: (signature) Oiilte: Received bv (signature) Sample Condition Upon Receipt (for Laboratory) ~ 
!Temperature: Sample Condit10n. 

Companv: rune: ompanv: Cooler Sea~ FZOl-0002 



Laboratory Job Number 251397
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU24-001       251397-001
FZ01-SU24-002       251397-002
FZ01-SU24-003       251397-003
FZ01-SU24-004       251397-004
FZ01-SU24-005       251397-005
FZ01-SU25-001       251397-006
FZ01-SU25-002       251397-007
FZ01-SU25-003       251397-008
FZ01-SU25-004       251397-009
FZ01-SU25-005       251397-010
FZ01-SU25-006       251397-011
FZ01-SU25-007       251397-012
FZ01-SU25-008       251397-013
FZ01-SU26-001       251397-014
FZ01-SU29-001       251397-015
FZ01-SU29-002       251397-016
FZ01-SU31-001       251397-017
FZ01-SU31-002       251397-018
FZ01-SU32-001       251397-019
FZ01-SU32-002       251397-020
FZ01-SU32-003       251397-021
FZ01-SU32-004       251397-022
FZ01-SU32-005       251397-023

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251397
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/06/13
Samples Received:         12/06/13

This data package contains sample and QC results for twenty three soil
samples, requested for the above referenced project on 12/06/13. See attached
cooler receipt form for any sample receipt problems or discrepancies. This
report was revised and reissued on 1/16/2014.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

251397-006 and 251397-018 were analysed with < 300 grams in the can.

No other analytical problems were encountered.

Page 1 of 1                                                              #
62.2
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Chain of Custody
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4 of 517

( "'R:) TETRA TECH Chain-of Custody Record Z>t3i<::r NUMBER: FZOl-0001 

Project Name PO Number Laboratorv Name 
Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab Project Location Project Number 
Alameda 4659FZ01 

Sampler Name Airbill Number u Laboratorv ID w D. Fields 0.. 

"' Project Chemist Project Chemist Phone 
<( 

:a: 
S. Sudoko 949-809-5022 :a: 

<( 

T l:> 

Depth 
DATE TIME Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 

T START END QC 

FZ01-SU24-001 12/4/2013 1237 1 4 s 21 
x 

SU24.0l Hole #1 Surface O" 6" N 
' 

x ' FZ01-SU24-002 12/4/2013 1140 1 4 s 21 ' SU24.02 Hole #1 Surface O" 6" N 

FZ01-SU24-003 12/4/2013 1144 1 4 s 21 
x 

SU24.02 Hole #1 Bottom 12" 12" N 

FZ01-SU24-004 12/4/2013 11S6 1 4 s 21 
x 

SU24.03 Hole #1 Surface O" 6" N 

FZ01-SU24-005 12/4/2013 1152 1 4 s 21 
x 

SU24.04 Hole #1 Surface O" 6" N 

FZ01-SU25-001 12/4/2013 1114 1 4 s 21 
x 

SU25.01 Hole #1 Surface O" 6" N 

FZ01-SU25-002 12/4/2013 1107 1 4 s 21 
x 

SU25.02 Hole #1 Surface O" 6" N 

FZ01-SU25-003 12/4/2013 1051 1 4 s 21 
x 

SU25.03 Hole #1 Bottom 12" 12" N 

FZ01-SU25-004 12/4/2013 1038 1 4 s 21 
x 

SU25.03 Hole #1 Surface O" 6" N 

FZ01-SU25-005 12/4/2013 1054 1 4 s 21 
x 

SU25.03 Hole #2 Bottom 12" 12" N 

FZ01-SU25-006 12/4/2013 1042 1 4 s 21 
x 

SU25.03 Hole #2 Surface O" 6" N 

FZ01-SU25-007 12/4/2013 1058 1 4 s 21 
x 

SU25.03 Hole #3 Bottom 12" 12" N 

FZ01-SU25-008 12/4/2013 1047 1 4 s 21 
x 

SU25.03 Hole #3 Surface O" 6" N 

FZ01-SU26-001 12/4/2013 1121 1 4 s 21 
x 

SU26.01 Hole #1 Surface O" 6" N \;quished by: (signature) Date:. "Z. S J Rece0ti-na7Y. j yboratory Instructions/Comments: Sampling Comments: ),p\'\N \...Q..vv\) \ - ·-l 
'J - ,·"_......., [~ Screening - 3 days and 21 day ingrowth counts with compaLl 

5
_ Time: comrrt1 10·5 <;fl 

Level 4 data package only \ ·- (Z_ ['DS5 
Relinquished by: {signature) Date: Received by (signature) Composite Discrlption: 

Company: Time: Company: 

Relinquished by: (signature) Date: Received by {signature) Sample Condition Upon Receipt {for Laboratory) 

Temperature: Sample Condition: 
Company: Time: Company: Cooler Seal: FZOl-0001 
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TETRA TECH Chain-of Custody Record L_·\l~'<::r-
NUMBER: FZOl-0002 

Project Name PO Number Laboratory Name 
Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab 
Project Location Project Number 

Alameda 4659FZ01 

Sampler Name Airbill Number u Laboratory ID lJ.J 
D. Fields c.. 

Vl 

Project Chemist Project Chemist Phone 
<{ 

~ 
S. Sudoko 949-809-5022 ~ 

<{ 

T '9 
Depth DATE TIME 

Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 
T START END QC 

FZ01-SU29-001 12/4/2013 1129 1 4 s 21 
x 

SU29.0l Hole #1 Surface O" 6" N 

FZ01-SU29-002 12/4/2013 1135 1 4 s 21 
x 

SU29.02 Hole #1 Surface O" 6" N 

FZ01-SU31-001 12/4/2013 1246 1 4 s 21 
x 

SU31.0l Hole #l Surface O" 6" N 

FZ01-SU31-002 12/4/2013 1251 1 4 s 21 
x 

SU31.02 Hole #1 Surface O" 6" N 

FZ01-SU32-001 12/4/2013 1259 1 4 s 21 
x 

SU32.01 Hole #1 Surface O" 6" N 

FZ01-SU32-002 12/4/2013 1307 1 4 s 21 
x 

SU32.01 Hole #1 Bottom 12" 12" N 

FZ01-SU32-003 12/4/2013 1312 1 4 s 21 
x 

SU32.02 Hole #1 Surface O" 6" N 

FZ01-SU32-004 12/4/2013 1321 1 4 s 21 
x 

SU32.03 Hole #1 Surface O" 6" N 

FZ01-SU32-005 12/4/2013 1317 1 4 s 21 
x 

SU32.04 Hole #1 Surface O" 6" N 

Rcqui~d by: (signature) Date: 
Re!);o;;"R L, Lab6ratory Instructions/Comments: Sampling Comments: ._) __ lg_ ~JC\..11\) lt ..,.,,. 5 12.-S-t3 /-0 -'~- l/ Screening - 3 days and 21 day ingrowth counts with 

Company: r -cz-s ..Z...> 
Time: 

'"5.> 
Company: 

err 10:/'SI 
Level 4 data package only 

Relinquished by: (signature) Date: Received by (signature) Composite Discription: 

Company: Time: Company: 

Relinquished by: (signature) Date: Received by (signature) Sample Condition Upon Receipt (for Laboratory) 

Temperature: Sample Condition: 

Company: Time: Company: Cooler Seal: FZOl-0002 
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-001                 Received:        12/06/13                      
Lab ID:          251397-001                    Prepared:        12/11/13 16:34                
Matrix:          Soil                          Analyzed:        01/02/14 15:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0118 U        0.239          0.196                    
Bismuth-212                           0.803           0.293          0.0751                   
Bismuth-214                           0.494           0.0860         0.0248                   
Cesium-137                            0.148           0.0386         0.0149           0.07    
Cobalt-60                             0.00879 U       0.0181         0.0179           0.03    
Europium-152                          0.0553          0.0636         0.0430                   
Europium-154                          0.0248 U        0.0549         0.159                    
Lead-212                              0.384           0.0674         0.0347                   
Lead-214                              0.510           0.0854         0.0313                   
Potassium-40                         10.8             1.01           0.195                    
Protactinium-234                      0.0557 U        0.0728         0.0952                   
Radium-226 (By Bismuth-214)           0.494           0.0860         0.0248           0.2     
Thallium-208                          0.171           0.0414         0.0180                   
Thorium-232 (By Actinium-228)         0.592           0.110          0.0456           0.9     
Thorium-234                           0.199 U         0.609          1.54                     
Uranium-235                           0.0256 U        0.0484         0.151                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      40.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-002                 Received:        12/06/13                      
Lab ID:          251397-002                    Prepared:        12/11/13 16:44                
Matrix:          Soil                          Analyzed:        01/02/14 16:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:40                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0992 U        0.288          0.231                     
Bismuth-212                          0.680           0.391          0.190                     
Bismuth-214                          0.358           0.0860         0.0387                    
Cesium-137                           0.554           0.0671         0.0205            0.07    
Cobalt-60                            0.00226 U       0.0235         0.0190            0.03    
Europium-152                         0.0188 U        0.0303         0.0520                    
Europium-154                        -0.0337 U        0.196          0.158                     
Lead-212                             0.349           0.0620         0.0320                    
Lead-214                             0.434           0.0801         0.0456                    
Potassium-40                         9.00            0.950          0.265                     
Protactinium-234                     0.00257 U       0.00579        0.0932                    
Radium-226 (By Bismuth-214)          0.358           0.0860         0.0387            0.2     
Thallium-208                         0.139           0.0355         0.0143                    
Thorium-232 (By Actinium-228)        0.501           0.0995         0.0527            0.9     
Thorium-234                          0.558 U         0.777          1.59                      
Uranium-235                          0.0553 U        0.0463         0.142                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      49.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-003                 Received:        12/06/13                      
Lab ID:          251397-003                    Prepared:        12/11/13 16:50                
Matrix:          Soil                          Analyzed:        01/02/14 16:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0488 U        0.255          0.207                    
Bismuth-212                           0.409           0.355          0.247                    
Bismuth-214                           0.387           0.0779         0.0305                   
Cesium-137                            0.641           0.0699         0.0172           0.07    
Cobalt-60                             0.0137 U        0.0189         0.0191           0.03    
Europium-152                          0.0452 U        0.0546         0.0476                   
Europium-154                          0.0211 U        0.0489         0.137                    
Lead-212                              0.372           0.0676         0.0365                   
Lead-214                              0.483           0.0915         0.0368                   
Potassium-40                          9.31            0.963          0.225                    
Protactinium-234                     -0.00943 U       0.0281         0.0938                   
Radium-226 (By Bismuth-214)           0.387           0.0779         0.0305           0.2     
Thallium-208                          0.166           0.0353         0.0116                   
Thorium-232 (By Actinium-228)         0.387           0.124          0.0465           0.9     
Thorium-234                           0.591 U         0.733          1.56                     
Uranium-235                           0.0491 U        0.0355         0.154                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      41.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-004                 Received:        12/06/13                      
Lab ID:          251397-004                    Prepared:        12/11/13 16:58                
Matrix:          Soil                          Analyzed:        01/02/14 17:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0487 U         0.266          0.216                    
Bismuth-212                          0.376            0.400          0.258                    
Bismuth-214                          0.404            0.0828         0.0349                   
Cesium-137                           0.259            0.0460         0.0147            0.07   
Cobalt-60                           -0.000423 U       0.0220         0.0181            0.03   
Europium-152                         0.00695 U        0.0362         0.0423                   
Europium-154                         0.00904 U        0.0612         0.109                    
Lead-212                             0.354            0.0692         0.0360                   
Lead-214                             0.454            0.0770         0.0335                   
Potassium-40                         8.71             0.909          0.220                    
Protactinium-234                     0.0990           0.0692         0.0907                   
Radium-226 (By Bismuth-214)          0.404            0.0828         0.0349            0.2    
Thallium-208                         0.139            0.0291         0.00463                  
Thorium-232 (By Actinium-228)        0.302            0.117          0.0518            0.9    
Thorium-234                          0.348 U          1.86           1.51                     
Uranium-235                          0.0480 U         0.0362         0.133                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      50.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-005                 Received:        12/06/13                      
Lab ID:          251397-005                    Prepared:        12/11/13 17:06                
Matrix:          Soil                          Analyzed:        01/02/14 17:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.41 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00710 U       0.299          0.246                    
Bismuth-212                           0.549           0.463          0.275                    
Bismuth-214                           0.472           0.0987         0.0433                   
Cesium-137                            0.636           0.0768         0.0231           0.07    
Cobalt-60                             0.0138 U        0.0302         0.0229           0.03    
Europium-152                         -0.0416 U        0.0814         0.0639                   
Europium-154                          0.0267 U        0.112          0.162                    
Lead-212                              0.486           0.0808         0.0431                   
Lead-214                              0.560           0.102          0.0478                   
Potassium-40                         12.9             1.20           0.269                    
Protactinium-234                      0.0406 U        0.0549         0.109                    
Radium-226 (By Bismuth-214)           0.472           0.0987         0.0433           0.2     
Thallium-208                          0.182           0.0466         0.0199                   
Thorium-232 (By Actinium-228)         0.672           0.148          0.0776           0.9     
Thorium-234                           0.778 U         0.990          1.78                     
Uranium-235                           0.0710 U        0.0495         0.170                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      42.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-001                 Received:        12/06/13                      
Lab ID:          251397-006                    Prepared:        12/11/13 17:14                
Matrix:          Soil                          Analyzed:        01/02/14 18:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   283.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0763 U         0.335          0.271                    
Bismuth-212                          0.588            0.412          0.269                    
Bismuth-214                          0.466            0.106          0.0474                   
Cesium-137                           0.0470           0.0319         0.0210            0.07   
Cobalt-60                            0.000160 U       0.0235         0.0193            0.03   
Europium-152                         0.00503 U        0.0524         0.0687                   
Europium-154                         0.0451 U         0.164          0.175                    
Lead-212                             0.468            0.0793         0.0381                   
Lead-214                             0.531            0.0937         0.0486                   
Potassium-40                        13.2              1.27           0.310                    
Protactinium-234                    -0.0174 U         0.129          0.105                    
Radium-226 (By Bismuth-214)          0.466            0.106          0.0474            0.2    
Thallium-208                         0.168            0.0444         0.0183                   
Thorium-232 (By Actinium-228)        0.547            0.128          0.0644            0.9    
Thorium-234                          2.29             2.42           1.85                     
Uranium-235                          0.0784 U         0.0516         0.161                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      51.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-002                 Received:        12/06/13                      
Lab ID:          251397-007                    Prepared:        12/11/13 17:21                
Matrix:          Soil                          Analyzed:        01/02/14 18:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:07                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0388 U         0.236          0.192                     
Bismuth-212                          0.178 U          0.342          0.262                     
Bismuth-214                          0.463            0.101          0.0436                    
Cesium-137                           0.143            0.0415         0.0181            0.07    
Cobalt-60                            0.000450 U       0.000983       0.0212            0.03    
Europium-152                         0.0351 U         0.0620         0.0749                    
Europium-154                         0.0165 U         0.0904         0.162                     
Lead-212                             0.452            0.0743         0.0371                    
Lead-214                             0.416            0.0799         0.0434                    
Potassium-40                        10.9              1.09           0.263                     
Protactinium-234                     0.00596 U        0.0271         0.105                     
Radium-226 (By Bismuth-214)          0.463            0.101          0.0436            0.2     
Thallium-208                         0.166            0.0466         0.0210                    
Thorium-232 (By Actinium-228)        0.613            0.170          0.0656            0.9     
Thorium-234                         -0.603 U          2.15           1.74                      
Uranium-235                          0.0396 U         0.0274         0.151                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      39.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-003                 Received:        12/06/13                      
Lab ID:          251397-008                    Prepared:        12/11/13 17:27                
Matrix:          Soil                          Analyzed:        01/15/14 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0656 U        0.234          0.189                    
Bismuth-212                           0.670           0.413          0.209                    
Bismuth-214                           0.465           0.0889         0.0325                   
Cesium-137                            0.0217          0.0225         0.0158           0.07    
Cobalt-60                             0.00599 U       0.0187         0.0159           0.03    
Europium-152                          0.0740          0.0707         0.0359                   
Europium-154                          0.0692 U        0.177          0.137                    
Lead-212                              0.405           0.0738         0.0397                   
Lead-214                              0.474           0.0841         0.0349                   
Potassium-40                         11.6             1.08           0.275                    
Protactinium-234                      0.0190 U        0.0800         0.105                    
Radium-226 (By Bismuth-214)           0.465           0.0889         0.0325           0.2     
Thallium-208                          0.169           0.0455         0.0203                   
Thorium-232 (By Actinium-228)         0.555           0.103          0.0447           0.9     
Thorium-234                           0.972 U         1.88           1.49                     
Uranium-235                           0.0795 U        0.0429         0.108                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      58.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-004                 Received:        12/06/13                      
Lab ID:          251397-009                    Prepared:        12/11/13 17:38                
Matrix:          Soil                          Analyzed:        01/02/14 19:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0161 U        0.241          0.198                    
Bismuth-212                           0.790           0.415          0.261                    
Bismuth-214                           0.499           0.0882         0.0289                   
Cesium-137                           -0.00881 U       0.0297         0.0236           0.07    
Cobalt-60                             0.0147 U        0.0261         0.0192           0.03    
Europium-152                          0.0192 U        0.0478         0.0625                   
Europium-154                          0.0841 U        0.187          0.143                    
Lead-212                              0.467           0.0695         0.0327                   
Lead-214                              0.443           0.0881         0.0416                   
Potassium-40                         11.8             1.09           0.227                    
Protactinium-234                     -0.0605 U        0.129          0.103                    
Radium-226 (By Bismuth-214)           0.499           0.0882         0.0289           0.2     
Thallium-208                          0.112           0.0325         0.0159                   
Thorium-232 (By Actinium-228)         0.572           0.115          0.0602           0.9     
Thorium-234                           0.154 U         0.151          1.62                     
Uranium-235                           0.0526 U        0.0333         0.131                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      43.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-005                 Received:        12/06/13                      
Lab ID:          251397-010                    Prepared:        12/11/13 17:46                
Matrix:          Soil                          Analyzed:        01/02/14 20:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0204 U        0.261          0.214                    
Bismuth-212                           0.702           0.393          0.200                    
Bismuth-214                           0.390           0.0783         0.0319                   
Cesium-137                            0.00639 U       0.0257         0.0205           0.07    
Cobalt-60                             0.00824 U       0.0178         0.0176           0.03    
Europium-152                          0.0256 U        0.0701         0.0488                   
Europium-154                         -0.00654 U       0.0247         0.159                    
Lead-212                              0.423           0.0667         0.0311                   
Lead-214                              0.346           0.0800         0.0414                   
Potassium-40                         12.1             1.13           0.288                    
Protactinium-234                      0.0562 U        0.0864         0.0813                   
Radium-226 (By Bismuth-214)           0.390           0.0783         0.0319           0.2     
Thallium-208                          0.142           0.0408         0.0180                   
Thorium-232 (By Actinium-228)         0.564           0.146          0.0736           0.9     
Thorium-234                           0.429 U         0.479          1.57                     
Uranium-235                           0.0453 U        0.0449         0.148                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      52.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-006                 Received:        12/06/13                      
Lab ID:          251397-011                    Prepared:        12/11/13 18:01                
Matrix:          Soil                          Analyzed:        01/02/14 20:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365.82 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0534 U         0.249          0.202                    
Bismuth-212                          0.420            0.356          0.251                    
Bismuth-214                          0.345            0.0788         0.0342                   
Cesium-137                           0.000455 U       0.0238         0.0195            0.07   
Cobalt-60                           -0.000275 U       0.0206         0.0169            0.03   
Europium-152                         0.0472           0.0771         0.0450                   
Europium-154                         0.0166 U         0.0969         0.0621                   
Lead-212                             0.327            0.0651         0.0353                   
Lead-214                             0.395            0.0658         0.0305                   
Potassium-40                        11.9              1.05           0.224                    
Protactinium-234                    -0.0124 U         0.106          0.0871                   
Radium-226 (By Bismuth-214)          0.345            0.0788         0.0342            0.2    
Thallium-208                         0.131            0.0354         0.0161                   
Thorium-232 (By Actinium-228)        0.497            0.108          0.0570            0.9    
Thorium-234                          0.724 U          0.692          1.43                     
Uranium-235                          0.119 U          0.156          0.123                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      44.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-007                 Received:        12/06/13                      
Lab ID:          251397-012                    Prepared:        12/11/13 18:09                
Matrix:          Soil                          Analyzed:        01/02/14 20:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.238           0.260          0.197                    
Bismuth-212                           0.412           0.456          0.247                    
Bismuth-214                           0.397           0.0889         0.0384                   
Cesium-137                            0.0795          0.0326         0.0147           0.07    
Cobalt-60                             0.00177 U       0.0307         0.0251           0.03    
Europium-152                          0.0322 U        0.0523         0.0500                   
Europium-154                          0.0125 U        0.0210         0.141                    
Lead-212                              0.430           0.0687         0.0318                   
Lead-214                              0.495           0.0993         0.0463                   
Potassium-40                         12.6             1.18           0.301                    
Protactinium-234                      0.0256 U        0.0945         0.0749                   
Radium-226 (By Bismuth-214)           0.397           0.0889         0.0384           0.2     
Thallium-208                          0.173           0.0400         0.0136                   
Thorium-232 (By Actinium-228)         0.337           0.120          0.0590           0.9     
Thorium-234                           0.292 U         0.288          1.38                     
Uranium-235                           0.0672 U        0.0333         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      53.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-008                 Received:        12/06/13                      
Lab ID:          251397-013                    Prepared:        12/11/13 18:15                
Matrix:          Soil                          Analyzed:        01/03/14 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.126 U         0.259          0.205                    
Bismuth-212                           0.596           0.380          0.256                    
Bismuth-214                           0.521           0.102          0.0378                   
Cesium-137                            0.0237          0.0262         0.0189           0.07    
Cobalt-60                             0.00507 U       0.0206         0.0202           0.03    
Europium-152                         -0.00557 U       0.0166         0.0559                   
Europium-154                          0.0201 U        0.0591         0.151                    
Lead-212                              0.411           0.0702         0.0367                   
Lead-214                              0.454           0.0800         0.0485                   
Potassium-40                         12.1             1.12           0.250                    
Protactinium-234                      0.0468 U        0.0748         0.0892                   
Radium-226 (By Bismuth-214)           0.521           0.102          0.0378           0.2     
Thallium-208                          0.163           0.0410         0.0178                   
Thorium-232 (By Actinium-228)         0.604           0.121          0.0491           0.9     
Thorium-234                           1.02 U          2.12           1.69                     
Uranium-235                           0.0348 U        0.0264         0.147                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      45.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU26-001                 Received:        12/06/13                      
Lab ID:          251397-014                    Prepared:        12/11/13 18:22                
Matrix:          Soil                          Analyzed:        01/03/14 12:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0808 U        0.302          0.244                    
Bismuth-212                           0.451           0.439          0.292                    
Bismuth-214                           0.415           0.0876         0.0379                   
Cesium-137                            0.0233          0.0229         0.0158           0.07    
Cobalt-60                             0.00860 U       0.0180         0.0165           0.03    
Europium-152                          0.0212 U        0.0572         0.0558                   
Europium-154                          0.00280 U       0.0333         0.0998                   
Lead-212                              0.390           0.0663         0.0325                   
Lead-214                              0.433           0.0825         0.0415                   
Potassium-40                         10.1             1.01           0.249                    
Protactinium-234                      0.0168 U        0.0688         0.107                    
Radium-226 (By Bismuth-214)           0.415           0.0876         0.0379           0.2     
Thallium-208                          0.159           0.0378         0.0144                   
Thorium-232 (By Actinium-228)         0.340           0.107          0.0685           0.9     
Thorium-234                           0.474 U         0.506          1.86                     
Uranium-235                           0.0461 U        0.0490         0.156                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      54.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU29-001                 Received:        12/06/13                      
Lab ID:          251397-015                    Prepared:        12/11/13 18:28                
Matrix:          Soil                          Analyzed:        01/03/14 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   363.76 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0609 U        0.216          0.174                    
Bismuth-212                           0.473           0.431          0.254                    
Bismuth-214                           0.444           0.0915         0.0387                   
Cesium-137                            0.0126 U        0.0249         0.0192           0.07    
Cobalt-60                             0.00770 U       0.0218         0.0166           0.03    
Europium-152                         -0.0148 U        0.0612         0.0492                   
Europium-154                          0.00961 U       0.0203         0.118                    
Lead-212                              0.403           0.0623         0.0296                   
Lead-214                              0.492           0.0819         0.0376                   
Potassium-40                          9.64            0.937          0.206                    
Protactinium-234                     -0.0395 U        0.120          0.0969                   
Radium-226 (By Bismuth-214)           0.444           0.0915         0.0387           0.2     
Thallium-208                          0.126           0.0334         0.0145                   
Thorium-232 (By Actinium-228)         0.336           0.117          0.0583           0.9     
Thorium-234                           0.525 U         0.636          1.60                     
Uranium-235                           0.0460 U        0.0395         0.111                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      46.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU29-002                 Received:        12/06/13                      
Lab ID:          251397-016                    Prepared:        12/11/13 18:34                
Matrix:          Soil                          Analyzed:        01/03/14 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.106 U         0.305          0.245                    
Bismuth-212                           0.825           0.394          0.182                    
Bismuth-214                           0.471           0.0947         0.0414                   
Cesium-137                            0.180           0.0433         0.0171           0.07    
Cobalt-60                            -0.00508 U       0.0285         0.0228           0.03    
Europium-152                          0.0279 U        0.0624         0.0526                   
Europium-154                          0.0256 U        0.0430         0.162                    
Lead-212                              0.447           0.0714         0.0358                   
Lead-214                              0.556           0.0806         0.0467                   
Potassium-40                         10.5             1.04           0.275                    
Protactinium-234                      0.00351 U       0.0213         0.0789                   
Radium-226 (By Bismuth-214)           0.471           0.0947         0.0414           0.2     
Thallium-208                          0.171           0.0423         0.0180                   
Thorium-232 (By Actinium-228)         0.611           0.114          0.0153           0.9     
Thorium-234                           0.978 U         0.970          1.78                     
Uranium-235                           0.0303 U        0.0278         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      55.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU31-001                 Received:        12/06/13                      
Lab ID:          251397-017                    Prepared:        12/11/13 18:41                
Matrix:          Soil                          Analyzed:        01/03/14 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:46                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0914 U        0.212          0.168                     
Bismuth-212                          0.614           0.311          0.185                     
Bismuth-214                          0.351           0.0739         0.0285                    
Cesium-137                           0.0684          0.0277         0.0132            0.07    
Cobalt-60                            0.0110 U        0.0234         0.0174            0.03    
Europium-152                         0.0480 U        0.0539         0.0507                    
Europium-154                         0.0214 U        0.0534         0.0889                    
Lead-212                             0.348           0.0575         0.0278                    
Lead-214                             0.401           0.0660         0.0375                    
Potassium-40                         7.35            0.830          0.193                     
Protactinium-234                     0.00538 U       0.0193         0.0752                    
Radium-226 (By Bismuth-214)          0.351           0.0739         0.0285            0.2     
Thallium-208                         0.113           0.0296         0.0117                    
Thorium-232 (By Actinium-228)        0.470           0.0937         0.0433            0.9     
Thorium-234                          0.380 U         0.245          1.22                      
Uranium-235                          0.0394 U        0.0274         0.141                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      47.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU31-002                 Received:        12/06/13                      
Lab ID:          251397-018                    Prepared:        12/11/13 18:48                
Matrix:          Soil                          Analyzed:        01/03/14 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   294.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0776 U         0.271          0.217                    
Bismuth-212                          0.731            0.340          0.129                    
Bismuth-214                          0.365            0.0924         0.0417                   
Cesium-137                           0.0654           0.0347         0.0219            0.07   
Cobalt-60                           -0.00650 U        0.0300         0.0237            0.03   
Europium-152                         0.0359 U         0.0787         0.0489                   
Europium-154                        -0.000946 U       0.00727        0.165                    
Lead-212                             0.414            0.0728         0.0341                   
Lead-214                             0.385            0.0873         0.0459                   
Potassium-40                         9.01             1.04           0.288                    
Protactinium-234                     0.0287 U         0.107          0.0880                   
Radium-226 (By Bismuth-214)          0.365            0.0924         0.0417            0.2    
Thallium-208                         0.115            0.0413         0.0193                   
Thorium-232 (By Actinium-228)        0.535            0.122          0.0509            0.9    
Thorium-234                          0.619 U          0.662          1.68                     
Uranium-235                          0.184            0.159          0.153                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      56.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-001                 Received:        12/06/13                      
Lab ID:          251397-019                    Prepared:        12/11/13 18:55                
Matrix:          Soil                          Analyzed:        01/03/14 16:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0958 U        0.254          0.204                    
Bismuth-212                           0.802           0.413          0.232                    
Bismuth-214                           0.510           0.0928         0.0383                   
Cesium-137                            0.0330          0.0274         0.0193           0.07    
Cobalt-60                             0.00448 U       0.0193         0.0191           0.03    
Europium-152                          0.0585          0.0553         0.0519                   
Europium-154                          0.0468 U        0.138          0.137                    
Lead-212                              0.554           0.0776         0.0391                   
Lead-214                              0.529           0.0856         0.0350                   
Potassium-40                         10.2             0.985          0.228                    
Protactinium-234                     -0.0374 U        0.111          0.0893                   
Radium-226 (By Bismuth-214)           0.510           0.0928         0.0383           0.2     
Thallium-208                          0.248           0.0491         0.0199                   
Thorium-232 (By Actinium-228)         0.841           0.135          0.0445           0.9     
Thorium-234                           0.750 U         0.916          1.55                     
Uranium-235                           0.0682 U        0.0388         0.143                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      48.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-002                 Received:        12/06/13                      
Lab ID:          251397-020                    Prepared:        12/11/13 19:01                
Matrix:          Soil                          Analyzed:        01/03/14 15:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.43 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0147 U         0.296          0.243                    
Bismuth-212                          0.742            0.415          0.249                    
Bismuth-214                          0.522            0.0966         0.0416                   
Cesium-137                          -0.000667 U       0.0181         0.0148            0.07   
Cobalt-60                            0.00605 U        0.0164         0.0161            0.03   
Europium-152                         0.0316 U         0.0415         0.0601                   
Europium-154                        -0.0512 U         0.196          0.156                    
Lead-212                             0.561            0.0778         0.0370                   
Lead-214                             0.594            0.0793         0.0397                   
Potassium-40                        10.2              1.01           0.271                    
Protactinium-234                     0.0130 U         0.0276         0.0908                   
Radium-226 (By Bismuth-214)          0.522            0.0966         0.0416            0.2    
Thallium-208                         0.202            0.0429         0.0171                   
Thorium-232 (By Actinium-228)        0.712            0.129          0.0529            0.9    
Thorium-234                          0.837 U          0.569          1.81                     
Uranium-235                          0.0592 U         0.0313         0.136                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      57.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-003                 Received:        12/06/13                      
Lab ID:          251397-021                    Prepared:        12/10/13 16:35                
Matrix:          Soil                          Analyzed:        01/03/14 17:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00408 U       0.312          0.257                    
Bismuth-212                           0.593           0.385          0.274                    
Bismuth-214                           0.402           0.0811         0.0290                   
Cesium-137                            0.283           0.0501         0.0153           0.07    
Cobalt-60                             0.00264 U       0.0290         0.0235           0.03    
Europium-152                          0.0203 U        0.0632         0.0520                   
Europium-154                          0.00662 U       0.0598         0.212                    
Lead-212                              0.516           0.0766         0.0367                   
Lead-214                              0.528           0.0967         0.0413                   
Potassium-40                         11.8             1.12           0.239                    
Protactinium-234                      0.00589 U       0.0354         0.111                    
Radium-226 (By Bismuth-214)           0.402           0.0811         0.0290           0.2     
Thallium-208                          0.177           0.0476         0.0205                   
Thorium-232 (By Actinium-228)         0.679           0.140          0.0667           0.9     
Thorium-234                           1.38 U          2.13           1.67                     
Uranium-235                           0.0307 U        0.0281         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      36.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-004                 Received:        12/06/13                      
Lab ID:          251397-022                    Prepared:        12/10/13 16:41                
Matrix:          Soil                          Analyzed:        01/03/14 16:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   384.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:21                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0939 U        0.196          0.154                     
Bismuth-212                          0.287           0.387          0.226                     
Bismuth-214                          0.451           0.0879         0.0357                    
Cesium-137                           0.0841          0.0322         0.0155            0.07    
Cobalt-60                            0 U             0.0143         0.0220            0.03    
Europium-152                         0.0121 U        0.0265         0.0536                    
Europium-154                         0.0389 U        0.169          0.134                     
Lead-212                             0.468           0.0700         0.0343                    
Lead-214                             0.476           0.0745         0.0447                    
Potassium-40                         9.34            0.939          0.253                     
Protactinium-234                     0.0171 U        0.0395         0.0880                    
Radium-226 (By Bismuth-214)          0.451           0.0879         0.0357            0.2     
Thallium-208                         0.193           0.0359         0.0105                    
Thorium-232 (By Actinium-228)        0.468           0.0951         0.0562            0.9     
Thorium-234                          0.263 U         0.375          1.27                      
Uranium-235                          0.0459 U        0.0353         0.139                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      33.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-005                 Received:        12/06/13                      
Lab ID:          251397-023                    Prepared:        12/10/13 16:47                
Matrix:          Soil                          Analyzed:        01/03/14 17:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00286 U       0.216          0.177                    
Bismuth-212                           0.326           0.347          0.245                    
Bismuth-214                           0.351           0.0789         0.0352                   
Cesium-137                            0.100           0.0363         0.0169           0.07    
Cobalt-60                             0.00482 U       0.0190         0.0222           0.03    
Europium-152                          0 U             0.0611         0.0595                   
Europium-154                          0.0276 U        0.0773         0.159                    
Lead-212                              0.421           0.0688         0.0335                   
Lead-214                              0.461           0.0818         0.0404                   
Potassium-40                         10.7             1.10           0.322                    
Protactinium-234                     -0.00554 U       0.0954         0.0783                   
Radium-226 (By Bismuth-214)           0.351           0.0789         0.0352           0.2     
Thallium-208                          0.136           0.0359         0.0145                   
Thorium-232 (By Actinium-228)         0.502           0.101          0.0509           0.9     
Thorium-234                           0.235 U         0.928          1.77                     
Uranium-235                           0.0401 U        0.0460         0.142                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      35.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/10/13 14:06                
Lab ID:          QC719584                      Analyzed:        01/16/14 11:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0181 U        0.144          0.117                     
Bismuth-212                          0.0993          0.251          0.0553                    
Bismuth-214                          0.0492          0.0412         0.0285                    
Cesium-137                          -0.00655 U       0.0206         0.0160            0.07    
Cobalt-60                            0.00860 U       0.0125         0.0124            0.03    
Europium-152                         0.0104 U        0.0303         0.0374                    
Europium-154                         0 U             0.111          0.0346                    
Lead-212                             0.00507 U       0.0218         0.0176                    
Lead-214                             0.00504 U       0.0342         0.0269                    
Potassium-40                        -0.415 U        16.6            0.236                     
Protactinium-234                     0.0673          0.0690         0.0484                    
Radium-226 (By Bismuth-214)          0.0492          0.0412         0.0285            0.2     
Thallium-208                         0.00814 U       0.0152         0.0129                    
Thorium-232 (By Actinium-228)       -0.0296 U        1.18           0.0336            0.9     
Thorium-234                          0.500 U         0.900          0.672                     
Uranium-235                          0.0943          0.105          0.0808                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      60.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/10/13 14:10                
Type:            LCS                           Analyzed:        01/02/14 13:52                
Lab ID:          QC719585                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   335.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.67                0.4251    105    54-146  

Page 1 of 1                                                                                                                      37.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/11/13 16:23                
Lab ID:          QC719739                      Analyzed:        01/16/14 12:46                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0432 U         0.134          0.105                    
Bismuth-212                          0 U              0.0684         0.150                    
Bismuth-214                          0.0161 U         0.0373         0.0326                   
Cesium-137                           0.00623 U        0.0171         0.0130            0.07   
Cobalt-60                            0.00914 U        0.0132         0.0165            0.03   
Europium-152                         0.0129 U         0.0414         0.0346                   
Europium-154                        -0.0498 U         0.155          0.119                    
Lead-212                             0.000399 U       0.0239         0.0196                   
Lead-214                            -0.00295 U        0.0133         0.0381                   
Potassium-40                        -0.143 U          0.503          0.285                    
Protactinium-234                     0.00259 U        0.0631         0.0517                   
Radium-226 (By Bismuth-214)          0.0161 U         0.0373         0.0326            0.2    
Thallium-208                         0.00325 U        0.0209         0.0119                   
Thorium-232 (By Actinium-228)       -0.0259 U         0.771          0.0590            0.9    
Thorium-234                          0.547 U          1.06           0.808                    
Uranium-235                          0.0114 U         0.0166         0.0663                   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      61.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/11/13 16:17                
Type:            LCS                           Analyzed:        01/02/14 14:45                
Lab ID:          QC719740                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   352.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205966                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.11                0.3886    93     54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-002                 Sampled:         12/04/13 11:07                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251397-007                    Prepared:        12/11/13 17:26                
Lab ID:          QC719797                      Analyzed:        01/02/14 19:06                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.63 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205966                                                                       

Analyte              MSS Result      MSS TPU       Result         TPU          MDA      Project MDA   RPD Lim  RER  Lim

Americium-241                    -0.03881 U      0.2359        0.08348 U    0.2280       0.1817                  NC  40  NC    1   

Bismuth-212                       0.1777 U       0.3417        0.4408       0.4027       0.2545                  NC  40  NC    1   

Bismuth-214                       0.4631         0.1029        0.5145       0.09342      0.02837                 11  40  0.262 1   

Cesium-137                        0.1426         0.04197       0.1026       0.03485      0.01566          0.07   33  40  0.521 1   

Cobalt-60                         0.0004495 U    0.0009833     0 U          0.009688     0.007980         0.03   NC  40  NC    1   

Europium-152                      0.03506 U      0.06206       0.05977      0.06844      0.04781                 NC  40  NC    1   

Europium-154                      0.01651 U      0.09039       0.01021 U    0.04290      0.1512                  NC  40  NC    1   

Lead-212                          0.4520         0.08114       0.4091       0.07461      0.03440                 10  40  0.275 1   

Lead-214                          0.4161         0.08228       0.4966       0.07827      0.03564                 18  40  0.501 1   

Potassium-40                     10.93           1.219        10.98         1.186        0.2095                  0   40  0.018 1   

Protactinium-234                  0.005960 U     0.02718      -0.01066 U    0.1038       0.08482                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4631         0.1029        0.5145       0.09342      0.02837          0.2    11  40  0.262 1   

Thallium-208                      0.1657         0.04780       0.1702       0.04176      0.01535                 3   40  0.050 1   

Thorium-232 (By Actinium-228)     0.6128         0.1756        0.4429       0.1153       0.07886          0.9    32  40  0.584 1   

Thorium-234                      -0.6030 U       2.149         0.4546 U     0.7590       1.698                   NC  40  NC    1   

Uranium-235                       0.03962 U      0.02755       0.05802 U    0.04725      0.1410                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Sampled:         12/05/13 10:42                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251402-008                    Prepared:        12/11/13 14:54                
Lab ID:          QC719933                      Analyzed:        01/06/14 12:28                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   371.11 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.003074 U     0.1780      -0.1292 U       0.2872       0.2292                  NC  40  NC    1   

Bismuth-212                       0.3532         0.4083       0.4396         0.3192       0.2185                  22  40  0.119 1   

Bismuth-214                       0.4052         0.09235      0.3805         0.08593      0.03730                 6   40  0.139 1   

Cesium-137                        0.2713         0.04949      0.2218         0.04616      0.01720          0.07   20  40  0.517 1   

Cobalt-60                         0.005048 U     0.02118      0.008200 U     0.01782      0.01711          0.03   NC  40  NC    1   

Europium-152                      0.008277 U     0.03485      0.03749 U      0.06005      0.03990                 NC  40  NC    1   

Europium-154                      0.01065 U      0.03563      0.03023 U      0.1245       0.1061                  NC  40  NC    1   

Lead-212                          0.4091         0.07403      0.3359         0.06390      0.02926                 20  40  0.531 1   

Lead-214                          0.4554         0.08325      0.4543         0.08097      0.03882                 0   40  0.006 1   

Potassium-40                      8.834          1.045        9.542          1.057        0.2303                  8   40  0.337 1   

Protactinium-234                  0.03923 U      0.09033      0.003643 U     0.1228       0.1010                  NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4052         0.09235      0.3805         0.08593      0.03730          0.2    6   40  0.139 1   

Thallium-208                      0.1352         0.03766      0.1184         0.03585      0.01646                 13  40  0.228 1   

Thorium-232 (By Actinium-228)     0.5150         0.1298       0.5063         0.1238       0.04600          0.9    2   40  0.034 1   

Thorium-234                       1.682          2.017       -1.226 U        2.083        1.645                   NC  40  NC    1   

Uranium-235                       0.04366 U      0.02634      0.04434 U      0.04226      0.1376                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      59.0
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Laboratory Job Number 251670
ANALYTICAL REPORT

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : III                           

Sample ID Lab ID
FZ01-SU22-005       251670-001

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        251670
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/16/13
Samples Received:         12/16/13

This data package contains sample and QC results for one soil sample,
requested for the above referenced project on 12/16/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (DOE HASL 300 4.5.2.3):
These samples were analyzed without a minimum ingrowth period.

No analytical problems were encountered.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

No analytical problems were encountered.

Page 1 of 1
7.2
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Chain of Custody
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(-n:) TETRA TECH Chain-of Custody Record 
·t_,s\0 ~o 

NUMBER: FZOl-0005 

Project Name PO Number Laboratorv Name 
Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab Project Location Project Number 

Alameda 4659FZ01 

Sampler: Name Airbill Number u Laboratory ID u.J D. Fields CL 
V'I 

Project Chemist Project Chemist Phone 
<( 

~ 
S. Sudoko 949-809-5022 ~ 

<( 

T (!) 

Depth DATE TIME Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 
T START END QC 

FZ01-SU22-005 12/16/2013 0812 1 3 s 21 
x 

Post-remediation sample SU22.1.03 Bottom 28" 28" N 

Rct~'~signatu,r~ -·- Date: 

R,7;t7•t:;V)__~ ~-/ Laboratory Instructions/Comments: Sampling Comments: 
./~~--;._,, /{}._- /,!;__ -/3 

Screening - 3 days and 21 day ingrowth counts with c'M.panv/\_S £
5 TimeL) Cf ".Z_ ~ Compant.--..-::-1-~~- - Level 4 data package only (:{ 

Relinquished by: (signature) Date: Received by (signature) Composite Discription: 

Company: Time: Company: 

Relinquished by: (signature) Date: Received by (signature) Sample Condition Upon Receipt (for Laboratory) 

Temperature: Sample Condition: 
Company: Time: Company: Cooler Seal: FZOl-0005 
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ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-005                 Received:        12/16/13                      
Lab ID:          251670-001                    Prepared:        12/17/13 00:42                
Matrix:          Soil                          Analyzed:        01/07/14 12:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.180           0.229          0.175                     
Bismuth-212                          0.418           0.325          0.227                     
Bismuth-214                          0.394           0.0769         0.0293                    
Cesium-137                           0.0124 U        0.0232         0.0177            0.07    
Cobalt-60                            0.0104 U        0.0258         0.0197            0.03    
Europium-152                         0.0586          0.0611         0.0437                    
Europium-154                         0.0381 U        0.0876         0.133                     
Lead-212                             0.386           0.0640         0.0316                    
Lead-214                             0.453           0.0863         0.0397                    
Potassium-40                         9.62            0.970          0.240                     
Protactinium-234                     0.0302 U        0.0903         0.0925                    
Radium-226 (By Bismuth-214)          0.394           0.0769         0.0293            0.2     
Thallium-208                         0.133           0.0346         0.0148                    
Thorium-232 (By Actinium-228)        0.447           0.113          0.0293            0.9     
Thorium-234                          0.444 U         0.754          1.64                      
Uranium-235                          0.0463 U        0.0251         0.124                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/17/13 00:37                
Lab ID:          QC720635                      Analyzed:        01/07/14 13:12                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0337 U        0.158          0.127                    
Bismuth-212                           0.0195 U        0.230          0.187                    
Bismuth-214                           0.0645          0.0455         0.0238                   
Cesium-137                           -0.00102 U       0.0168         0.0137           0.07    
Cobalt-60                             0.00450 U       0.0145         0.0162           0.03    
Europium-152                          0.00788 U       0.0143         0.0377                   
Europium-154                          0.0127 U        0.0174         0.0964                   
Lead-212                              0.0107 U        0.0265         0.0219                   
Lead-214                              0.0646          0.0378         0.0234                   
Potassium-40                         -0.156 U         0.559          0.245                    
Protactinium-234                     -0.0171 U        0.0791         0.0638                   
Radium-226 (By Bismuth-214)           0.0645          0.0455         0.0238           0.2     
Thallium-208                          0.0150          0.0204         0.0125                   
Thorium-232 (By Actinium-228)         0.00440 U       0.0297         0.0162           0.9     
Thorium-234                          -0.319 U         1.04           0.822                    
Uranium-235                          -0.0299 U        0.128          0.103                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/17/13 00:33                
Type:            LCS                           Analyzed:        01/07/14 12:25                
Lab ID:          QC720636                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   367.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               11.57                0.3773    89     54-146  

Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Sampled:         12/16/13 09:03                
Type:            SDUP                          Received:        12/16/13                      
MSS Lab ID:      251671-012                    Prepared:        12/17/13 12:39                
Lab ID:          QC720906                      Analyzed:        01/07/14 19:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   375.75 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.01850 U      0.2417       0.1821 U       0.2641       0.2060                  NC  40  NC    1   

Bismuth-212                       0.5792         0.3535       0.6276         0.3788       0.2495                  8   40  0.066 1   

Bismuth-214                       0.4476         0.08507      0.5562         0.09281      0.03107                 22  40  0.610 1   

Cesium-137                        0.1606         0.03909      0.1556         0.04234      0.01760          0.07   3   40  0.062 1   

Cobalt-60                         0.003956 U     0.01922      0.01273 U      0.02368      0.01753          0.03   NC  40  NC    1   

Europium-152                      0.02914 U      0.05113      0.02611 U      0.06302      0.04981                 NC  40  NC    1   

Europium-154                     -0.008272 U     0.04288      0.007843 U     0.05785      0.1321                  NC  40  NC    1   

Lead-212                          0.4935         0.07514      0.5534         0.08269      0.03377                 11  40  0.379 1   

Lead-214                          0.5451         0.09417      0.6285         0.09922      0.04108                 14  40  0.431 1   

Potassium-40                      9.618          1.047        9.944          1.078        0.2359                  3   40  0.153 1   

Protactinium-234                  0.009374 U     0.06240      0.02532 U      0.06081      0.09506                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4476         0.08507      0.5562         0.09281      0.03107          0.2    22  40  0.610 1   

Thallium-208                      0.1748         0.04565      0.2112         0.04852      0.02033                 19  40  0.387 1   

Thorium-232 (By Actinium-228)     0.5591         0.1068       0.7528         0.1359       0.04857          0.9    30  40  0.798 1   

Thorium-234                       1.484          1.876        0.6898 U       0.6394       1.775                   NC  40  NC    1   

Uranium-235                       0.06622 U      0.03326      0.1197 U       0.1696       0.1334                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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Laboratory Job Number 251816
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU22-006       251816-001

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/30/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251816
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/19/13
Samples Received:         12/19/13

This data package contains sample and QC results for one soil sample,
requested for the above referenced project on 12/19/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

No analytical problems were encountered.

Page 1 of 1
14.2
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Chain of Custody
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( "11:) TETRA TECH 
Chain-of Custody Record <l,~fB/l. NUMBER: FZOl-0006 

Project Name 
PO Number 

Laboratorv Name Alameda Site 32 
1100935 ANALYSES REQUIRED C&T 

Berkeley Lab 
Project Location 

Project Number 
Alameda 

4659FZ01 
Sampler Name 

Airbill Number - u 
Laboratory ID -LU D. Fields 

0.. 

"' Project Chemist 
Project Chemist Phone <{ 

~ S. Sudoko 949-809-5022 ~ 
<{ 

T 1.:1 

Depth 

DATE TIME Sample ID 
Containers LEVEL TYPE A 

COMMENTS LOCATION 
COLLECTED COLLECTED 

T 
START END QC 

FZ01-SU22-006 12/19/2013 1031 1 4 s 21 
x 

SU22.02 Hole #1 Surface O" 6" N 

Relinquished b(P,re) .e-~ Date: Re~y(sig::t-1: t Laboratory Instructions/Comments: 
Sampling Comments: 

~I~_../'~ A ~-; /')..-/Cf_ . iJ . if . ,,.., 
I Screening - 3 days and 21 day ingrowth counts with Company f(, 5 //._s; - Time:/{)5"~ coc•nvd T '# y 

Level 4 data package only 
Relinquished by: (signature) Date: Received by (signature) Composite Discription: 

Company: 
Time: Company: 

Relinquished by: (signature) Date: Received by (signature) Sample Condition Upon Receipt {for Laboratory) 
Temperature: Sample Condition: Company: 

Time: Company: Cooler Seal: 
FZOl-0006 



Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-006                 Received:        12/19/13                      
Lab ID:          251816-001                    Prepared:        12/27/13 19:29                
Matrix:          Soil                          Analyzed:        01/20/14 14:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206595                        Uncert. Units:   pCi/g                         
Sampled:         12/19/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.121 U         0.233          0.183                    
Bismuth-212                           0.541           0.372          0.206                    
Bismuth-214                           0.393           0.0977         0.0425                   
Cesium-137                            0.0580          0.0278         0.0144           0.07    
Cobalt-60                            -0.00382 U       0.0327         0.0264           0.03    
Europium-152                          0.0370 U        0.0487         0.0647                   
Europium-154                          0.0154 U        0.0265         0.159                    
Lead-212                              0.411           0.0656         0.0322                   
Lead-214                              0.443           0.0734         0.0343                   
Potassium-40                         10.4             1.02           0.245                    
Protactinium-234                     -0.00627 U       0.0173         0.0899                   
Radium-226 (By Bismuth-214)           0.393           0.0977         0.0425           0.2     
Thallium-208                          0.136           0.0332         0.0121                   
Thorium-232 (By Actinium-228)         0.465           0.108          0.0461           0.9     
Thorium-234                           1.66            1.80           1.37                     
Uranium-235                           0.0300 U        0.0327         0.139                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.2
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/27/13 19:24                
Lab ID:          QC722263                      Analyzed:        01/20/14 15:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206595                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0716 U         0.144          0.110                     
Bismuth-212                          0.0517 U         0.193          0.148                     
Bismuth-214                         -0.00605 U        0.0617         0.0381                    
Cesium-137                          -0.00364 U        0.0176         0.0138            0.07    
Cobalt-60                            0 U              0.0211         0.00579           0.03    
Europium-152                        -0.000346 U       0.0349         0.0287                    
Europium-154                         0.0119 U         0.0231         0.0961                    
Lead-212                             0.0227           0.0347         0.0212                    
Lead-214                             0.0215 U         0.0351         0.0292                    
Potassium-40                        -0.0778 U         0.388          0.287                     
Protactinium-234                     0.0409 U         0.0650         0.0595                    
Radium-226 (By Bismuth-214)         -0.00605 U        0.0617         0.0381            0.2     
Thallium-208                        -0.00228 U        0.00652        0.0171                    
Thorium-232 (By Actinium-228)       -0.0300 U         1.20           0.0341            0.9     
Thorium-234                          0.282 U          1.08           0.861                     
Uranium-235                          0.0231 U         0.0983         0.111                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/27/13 19:18                
Type:            LCS                           Analyzed:        01/20/14 14:17                
Lab ID:          QC722264                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   349.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206595                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               16.17                0.4482    124    54-146  

Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-006                 Sampled:         12/19/13 10:31                
Type:            IDUP                          Received:        12/19/13                      
MSS Lab ID:      251816-001                    Prepared:        12/27/13 19:29                
Lab ID:          QC724760                      Analyzed:        01/20/14 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   339.25 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206595                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.1214 U       0.2332       0.2003        0.2295       0.1727                  NC  40  NC    1   

Bismuth-212                       0.5413         0.3728       0.6048        0.4495       0.2562                  11  40  0.077 1   

Bismuth-214                       0.3929         0.09924      0.4031        0.09145      0.04227                 3   40  0.054 1   

Cesium-137                        0.05796        0.02788      0.07224       0.02844      0.01210          0.07   22  40  0.253 1   

Cobalt-60                        -0.003817 U     0.03267      0.01235 U     0.02297      0.01672          0.03   NC  40  NC    1   

Europium-152                      0.03703 U      0.04878      0.02918 U     0.05893      0.04950                 NC  40  NC    1   

Europium-154                      0.01537 U      0.02654      0.06176 U     0.1690       0.1304                  NC  40  NC    1   

Lead-212                          0.4111         0.07205      0.4217        0.07241      0.03164                 3   40  0.074 1   

Lead-214                          0.4435         0.07625      0.4751        0.08246      0.03357                 7   40  0.199 1   

Potassium-40                     10.37           1.149       10.22          1.136        0.2426                  2   40  0.068 1   

Protactinium-234                 -0.006270 U     0.01737      0.02086 U     0.06053      0.09681                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.3929         0.09924      0.4031        0.09145      0.04227          0.2    3   40  0.054 1   

Thallium-208                      0.1364         0.03436      0.1580        0.03833      0.01431                 15  40  0.297 1   

Thorium-232 (By Actinium-228)     0.4651         0.1135       0.4648        0.1176       0.04910          0.9    0   40  0.002 1   

Thorium-234                       1.663          1.809        0.9090 U      0.8665       1.603                   NC  40  NC    1   

Uranium-235                       0.03002 U      0.03276      0.1108        0.09781      0.06882                 NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.1
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-5324-1
Client Project/Site: Alameda Site 32
Revision: 1

For:
Tetra Tech, Inc.
17885 Von Karman Ave, Ste 500
Irvine, California 92614

Attn: Sabina Sudoko

Authorized for release by:
2/28/2014 10:35:07 AM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Job ID: 160-5324-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech, Inc.

Project: Alameda Site 32

Report Number: 160-5324-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 44 2/28/2014
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Case Narrative
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Job ID: 160-5324-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Revision 1:  Client requested that "J" flags be removed from data for QC excursions.

RECEIPT

The samples were received on 1/28/2014 10:25 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 21.0º C.

STRONTIUM-90 (GFPC)

Samples FZ01-SU23-002 (160-5324-1), FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), FZ01-SU23-004 DUP 

(160-5324-4), FZ01-SU23-005 (160-5324-5), FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), FZ01-SU24-003 (160-5324-8), 

FZ01-SU24-004 (160-5324-9), FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), FZ01-SU25-002 DUP (160-5324-12), 

FZ01-SU29-002 (160-5324-13), FZ01-SU32-003 (160-5324-14), FZ01-SU07-001 (160-5324-15), FZ01-SU07-002 (160-5324-16), 

FZ01-SU07-003 (160-5324-17), FZ01-SU07-004 (160-5324-18), FZ01-SU08-005 (160-5324-19), FZ01-SU09-001 (160-5324-20), 

FZ01-SU09-001 DUP (160-5324-21), FZ01-SU09-002 (160-5324-22) and FZ01-SU09-003 (160-5324-23) were analyzed for Strontium-90 

(GFPC) in accordance with DOE SR-03-RC. The samples were prepared on 01/31/2014 and 02/12/2014 and analyzed on 02/11/2014 and 

02/21/2014. 

Count Time: All samples and QC were counted for 400 mins.

The method blank (MB) associated with the following samples exhibited concentrations of strontium-90 above the requested limit:  

(160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), FZ01-SU07-001 (160-5324-15), FZ01-SU23-002 (160-5324-1), 

FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), FZ01-SU23-004 DUP (160-5324-4), FZ01-SU23-005 (160-5324-5), 

FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), FZ01-SU24-003 (160-5324-8), FZ01-SU24-004 (160-5324-9), 

FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), FZ01-SU25-002 DUP (160-5324-12), FZ01-SU25-004 (160-5323-1), 

FZ01-SU32-003 (160-5324-14). The contaminant was not detected in the associated samples, therefore re-analysis is not required.

The laboratory control sample (LCS) spike recovery associated with the following samples was outside the upper control limit of 136% 

(137%) indicating a potential positive bias for strontium-90:  (160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), 

FZ01-SU07-001 (160-5324-15), FZ01-SU23-002 (160-5324-1), FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), 

FZ01-SU23-004 DUP (160-5324-4), FZ01-SU23-005 (160-5324-5), FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), 

FZ01-SU24-003 (160-5324-8), FZ01-SU24-004 (160-5324-9), FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), 

FZ01-SU25-002 DUP (160-5324-12), FZ01-SU25-004 (160-5323-1), FZ01-SU32-003 (160-5324-14). The contaminant was not detected in 

the associated samples, therefore re-analysis is not required.

No other difficulties were encountered during the Sr-90 analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
Page 4 of 44 2/28/2014
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Sample ld Job Numbers COC# High Cs137 pCi/g 

FZO l-SU23-002 251402-006 FZOl-0003 0.133 
FZO 1-SU23-003 251402-007 FZOl-0003 0.119 • FZOI-SU23-004 ~ 251402-008 FZOl-0003 0.271 
FZO l-SU23-005 251402-009 FZOI-0003 0.121 
FZO 1-S U24-00 I 251397-001 FZOI-0001 0.148 
FZO l -SU24-002 251397-002 FZOl-0001 0.554 
FZO l-SU24-003 251397-003 FZOI-0001 0.641 
FZO 1-S U24-004 251397-004 FZOl-0001 0.259 
FZO 1-S U24-005 251397-005 FZOl-0001 0.636 
FZO l -SU25-002 • 251397-007 FZOl-0001 0.143 
FZ01-SU29-002 251397-016 FZOl-0002 0.180 
FZO 1-SU32-003 251397-021 FZOl-0002 0.283 
FZ01-SU07-001 251671-001 FZOl-0004 0.478 
FZO I -SU 07-002 251671-002 FZOl-0004 0.405 
FZ01-SU07-003 251671-003 FZOl-0004 0.142 
FZ01-SU07-004 251671-004 FZOl-0004 0.127 
FZO l-SU08-005 251671-005 FZOl-0004 0.203 
FZ01-SU09-001 ·• 251671-012 FZOl-0004 0.161 
FZO l -SU09-002 251671-013 FZOl-0004 0.124 
FZO l-SU09-003 251671-014 FZOl-0004 0.141 

RELINQUISHED BY: RECEIVED BY: 
1f'2t I~ l4 /II t c i C 

DATE/TIME DATE/TIME 

DATE/TIME DATE/TIME 

DATE/TIME DATE/TIME 

-X: tc\- <~(). .. fto\-~L>o1.-dl)~ \).'A.C i~j ~. [al'tw ~~ 
~~ 1{~'1 • f.t.G- t/'141)'-' 
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IPZO 1-SU08-005 

Relinquished By: 

Job Numbers COC # 

1251671-0t I IFZO 1-0004 

Date/Time Received By: 

lj'l,t!>/1'-{ 0 
t 40')~ 

High Cs137 pCi/g 
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1 of2 

-------- Orig in al Message --------
Subject:FZ01 - Alameda Site 32 -Samples Going to TA St. Louis - Sr90 and Alpha Spec 

Analysis 
Date:Sat, 25 Jan 2014 00:00:13 +0000 

From:Sudoko, Sabina <Sabina.Sudoko@tetratech.com> 
To:John Goyette <goyette@ctberk.com>, Isabelle Choy 

<isabel le. ch oy@ctberk.com> 
CC :Bienkowski, Lisa <Lisa. B ienkowski@tetratech.com> 

John I Isabelle, 

The attached spreadsheet has samples that have Cs137 results above our project action limits for this 
project. Please take an aliquot of these samples and send them directly to TA St. Louis for Sr90 analysis 
on ly. The spreadsheet has the sample Ids, job numbers and the COC #s. Please log these samples on 
your COC and attach a copy of the original COC. 

Analyses required is method DOE SR-03-RC MOD-Strontium-90 for -these samples 
TAT is 15 days 

PO# 1036773-21 

Report/ Invoice will go to Tetra Tech, EC -

Also attached are 5 samples, randomly selected for Sr90 and alph a spec analys is. These samples will also 
be done by TA St. Louis. Please log these samples on your COC and attach a copy of the original COC. 

Analyses required is method DOE SR-03-RC MOD - Strontium-90 and DOE A-01-R M - Isotope 
Uranium (U-238, U-233/234, U-235/236) 

TAT is 15 days 

PO# 1036773-21 

Report/ Invoice will go to Tetra Tech, EC -

Test America - St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 

Attn - Erika Gish 
Ph - (314) 298-8566 

about: blank 

1/27/2014 2:37 PM 
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123456789101112

[ ~] TETRA TECH E<;:. INC Chain~of Custody Record z_ )i 3 q ::f-
NUMBER: FZOl-0001 

Project N<1me PON.umber 
Laboratorv Name 

Alameda Site 3.2 1100935 ANALYSES REQUIRED C&T 

Berketey Lab Project location Project Numb.er 

Alameda 4659FZ01 

Sampler Name Airbil1 Number u Laboratorv ID w D. Fields 0-

"' Project Chemist Project Chemist Phone 
<{ 

:'!: 
S. Sudbko- 949-809-5022 ~ 

<{ 

T ~ DATE TIME 
Depth Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 

T 
START END QC 

FZ01-SU24-001 5 12/4/2013 1237 1 4 s 21 
x 

SU24.0l Hole #1 Surface O" 6" N 
' ~-.· . 

FZ01-SU24-002 lt 12/4/2013 1140 1 4 s 21 
x . ·.: 

0" 6" N SU24.02 Hole #1 Surface 

FZ01-SU24-003 1 12/4/2013 1144 1 4 s 21 
x 

SU24.02 Hole #1 Bottom 12" 12· N 

FZ01-SU24-004 ~ 12/4/2013 1156 1 4 s 21 
x 

SUl4.03 Hole #1 Surface . 011 6" N v 
FZ01-SU24-00S ~ 12/4/2013 1152 1 4 s 21 

x 
O" 6" N SU24.04 Hole #1 Surface 

FZ0i-SU25-001 12/4/2013 1114 1 4 s 21 
x 

SUZS.01 Hole#l Surface O" 6" N 

FZ01-SU25-002 Jo 12/4/2013 1107 1 4 s 21 
x 

SU25.02 Hole #1 Surface O" 6" N 

FZ01-SU25-003 12/4/2013 1051 1 4 s 21 
x 

SU25.03 Ho1e #1 Bottom 12" 12" N 

l FZ01-SU25-004 12/4/2013 1038 . 1 4 s 21 
x 

SU25.{)3 Hole #1 Surface O" 6" N -
FZ01-SU25-005 12/4/2013 1054 1 - 4 s 21 

x 
121f 12" N SU25.03 Hole #2 Bottom 

~ f 

FZ01-SU25-006 12/4/2013 1042 l 4 s 21 
x 

SU2S.03 Hole 112 Surface au 6" N 

FZ01-SU25-007 12/4/2013 1058 1 4 s 21 
x 

SU25.03 Hole 113 Bottom 12" 12" N 

FZ01-SU25-008 12/4/2013 1047 1 4 s 21 
x 

SU25.03 Hole #3 Surface O" 6" N 

FZ01-SU26-001 12/4/2013 112'.l 1 4 s 21 
x 

SU26.01 HoJe #1 Surface O" 6" N 
~~uished by: {stgnatau.e) Date: 

t'Z..-S- 1J Re<e'JPJ_Jl ~ JVL.t 
yiboratory Instructions/Comments: Sampling Comments: )..p, '\.l\J U2,vv') 

Screening -3 days and 21 day ingrowth counts with Compa(Ls (l 5 Timl': °'mr'rt1 I f' Level 4 data package only 
l'DS5 /Qj) 

Relinquished by: {sig-natur~} Date: Received by (signature) Composite OlScription: 

Com~nv: Time: Company: 

Rehiquished by: (signature:} Date: Received ~{signature} Sample Condition Upon R~pt (for Labo~ory} 

Temperature: s3mpleCondition; 
company: Time: C.Ompany: Cooler Seal: FZOl-0001 

, 

1 1 !! I. ;; . . 
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123456789101112

(-r-1:::] TETRA TECH EC. INC. Chain-of Custody Record L_~i~«-:r--
NUMBER: FZOl-0002 

Project Name PO Number Laboratorv Name 
Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley tab Project lOGcioo Project Number 

Alamec!a 4659FZD1 

Samp1~< Name AlrbfU Number u Labor.atorv ID UJ D.Fie:tds "-
V1 

Project Olemist Project. Chemist Phone 
<( 

::2: 
S. Sudob:> 949-809-5022 ::2: 

<( 

T <.9 
DATE TIME Depth Sampte ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED T START ENO QC 

'2.. FZ01-SU29-001 ·12/4/2013 1129 1 4 s 21 
x 

SU29.01 Hole #lSurface O" 6" N 

FZ01-SU29-002 i l 12/4/2013 1135 1 4 s 21 
x 

SU29.02 Hole #1 Surface O" 6" N 

F201-SU31-001 12/4/2013 1246 1 4 s 21 
x 

SU31.01 Hole #1 Surface o· 6" N 

FZ01-SU31-002 12/4/2013 1251 1 4 s 21 
x 

SU31.02 Hole #1 Surfaao O" 6" N 

FZ01-SU32-001 12/4/2013 1259 1 4 s 21 
x 

$U32.0l Hole #1 Surface O" 6" N 

" x .::; FZ01-SU32-002 12/4/2013 1307 1 4 s 21 SU32.01 Hole #1 Bottom 12" 12" N 

FZ01-SU32-003 . \ 'l., 12/4/2013 1312 1 4 s 21 
x 

SU32.02 Hole #1 Surface O" 6" N 

FZ01-SU32-004 12/4/2013 1321 1 4 s 21 
x 

SU32-03 Hole #1 Surface O" 6" N 

FZ01-SU32-005 12/4/2013 1317 1 4 s 21 
x 

SU32.04 Hole #l Surface O" 6" N 

~·~t:igiure~ Date: 

Re7!1:1°2l~- L ~b6ratory Instructions/Comments: Sampling Com'.'11.ents: 
~Xv.'\) Lt..,.,» i2.-S-t3 / 

Screening - 3 days and 21 day ingrowth counts with 

,_pa-Tz-5 vz_<' Time: Company: 

10...f-5'1 Level 4 ·data package only 
tt>5> err 

Relinquished by: ·(signature} Date: Received by (signature) Corilpositc Oiscription: 

Company: TI me: COO')pany: 

RdinqLiishcd by: {signature} Date: Received by {signature} Sample Condition Upoi;i .Receipt {fur Laboratory) 

Temperature: S;;zmple: Condition: 

Company: Time: Company: Cooler Seal: FZOl-0002 

, , 
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123456789101112

[-st] TETRA TECH EC. iN C 
Chain-of Custody Record 2~<"W2- NUMBER: FZOl-0002 

Project Name PO Number 
Laboratory Name Alameda.,,,,, 32 

1100935 ANALYSES REQUIRED C&T 
Berkeley Lab 

Project location 
Project Number 

Alameda 
4659FZ01 

Sampler Name 
AJrbtl! Number hl Labor.iltorv ID 0 . =t.elds I J_ Ramirez 

a.. 
Vl Project Chemist 

Project Oiemist Phone <: 
~ S.Sudol<o 949-809-5022 ~ 
<: 

T ~ DATE TIME 
Depth 

Sample ID Containers LEVEL TYPE A 
COMMENTS LOCATION 

COLLECTED COLLECTED 
T 

START ENO QC 
FZ01-SU22-001 12/5/2013 1307 1 3 s 21 

x 
SUZ2.01 Hole#lSurface O" 6" N 

FZ01-SU22-002 12/5/2013 1313 1 3 s 21 x 
18" 18" N SU22.01 Hole #1 Bottom 

FZ01-SU22-003 12/5/2013 1315 1 3 s il x 
SU22.Q2 Ho!e#2Surface O" 6" N 

FZ01-SU22-004 12/5/2013 1324 1 3 s 21 
x 

18" 18" N SU22.02 Hole #2 Bottom 

FZ01-SU23-001 12/5/2013 1107 1 3 s 21 x 
SU23.01 Surface O'' 6" N 

FZ01-SU23-002 \ 12/5/2013 1038 1 3 s 21 
x 

SU23.02 surf.ace O" 6" N 
FZ01-SU23-003 ) 12/5/2013 1051 1 3 s 21 

x 
O" 6" N SU23.03 Surface 

FZ01-SU23-004 3 12/5/2013 1042 1 3 s 21 
x 

_Q" 6" N SU23.04 Surface 

FZ01-SU23-005 \\ 12/5/2013 1054 1 3 s 21 x 
SU23.0SSurface O" 6" N 

FZ01-SU23-006 12/5/2013 1047 1 4 s 21 
x 

SU23.06 Surface O" 6" N 
FZ01-SU23-007 12/5/2013 1058 1 4 s 21 

x 
SU23.07 Surface O" 6 ' N 

FZ01-SU23-008 12/5/2013 11.21 1 4 s 21 
x 

SU23.08 Surface O" 6" N 

. Relinq~~{~atur~ o~ tteceT\17C)/ f LaboratorylnstructiOns/Comment:s: 
Sampling Comments: ,,.,..,.,,._,,, ¥ J2..-t;...-i3 
Screening - 3 days and 21 day ingrowth wunts with 

Co~o "" lime: Company: c,-eff' Level 4 data package only R..SRi /654 Relinquished by: {signatl!rc:} Date: Received by '{signature) Composite Dlscription: 

Company: Time: Company: -

Renl\Qoished by: (signatLire} Date: Received by (signature) SampleConditlon Ucion Receipt (for Labor3t:ory) 
Te:mperature: Sample condition: Company: Trme: company: Cooler Seal: 

fZOl-0002 
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123456789101112

[-rt] TETRA TECH <C NC Chain-of Custody Record 
~s\v~o 

NUMBER: FZOl-0005 

Project Name PO Number 
Laboratorv Name Alameda Site 32 1100935 ANALYSES REQUIRED C&T 
Berkeley Lab Project location Project Number 

Alameda i46S9FZ01 
Sampler Name Airbill Number u 

LaboratQry ID .... O.fielcis 
CL 
Vl 

Project Chemist 
Project Chemist Phone 

<( 

::2:: s_Sudoko 949-809-5022 ::2:: 
<( 

T (!) DATE TIME 
Depth 

Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 
T 

START ENO QC 5 FZ01-SU22-005 12/16/2013 0812 l 3 s 21 
x 

Post-remediation sample 28" 28" N SU22.1.03 Bottom 

I 
1 

R~~ig~f~ Date: _ R_~ei~:·b'f(sign"'// ·~ Laboratory lnstruction..<t/Comments: Sampling Comments·: ~~-;.,>- J~-J&.-/3 / ?-7 .· "t- J._,/ Screening - 3 days and 21 day ingrowth counts with Cbtfipany: ~ 

nme:D Cf 2-~ Compant_,/" •. ,f- - level 4 data package only ·xs£s c Ii 
Relinquished by: {s'.gnanire} Date: Received by (s'igoature) Composite Oiscription: 

:COmpany: Time: Company: 

Relinquished bv: {signature) Date: Received by (signature) Samp!e Condition Upon Receipt (for Laboratory) 
Temper.ature: S;imple Condition; 

Company: Time: Co:npany: Cooler Seal: fZOl-0005 
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123456789101112

[-rs:) TETRA TECH EC. 'NC. Chain-of Custody Record • rz._·.c:; \ (:;-:;--\ NUMBER: FZOl-0004 

Project Name PO Number 
L..;;ibor.itoryName Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab ?rofect t.ocation Project Number 
Alameda 465.9FZ01-

Samp\erName Airbill Number u laboratory lO "" D.Fields e; 
Project Chemist Pri:>ject Chemist Phone <t 

::,;;: 
S.Sudok.o '\49-w9-S022 ::,;;: 

<t 
T {!) 

DATE TIME 
Depth Sample ID Containers LEVEL TYl'f: A COMMENTS LOCATION COLLECTED COLLECTED 

T 
START ENO QC 

FZ01-SU07-001 n 12/15/2013 0825 1 3 s 21 
x 

o· 6" N SU07.01 Surface 

FZ01-SU07-Q02 1 tJ 12/16/2013 0830 1 3 s 2.1 
x 

o· 6" N SU07.02 Surface 

FZ01-SU07-003 1( 12/16/2013 0833 1 3 s 21 
x 

SU07.03 Surface o· 6" . N 

FZ01-SU07-004 1 L. 12/15/2013 0837 1 3 s 21 
x 

o• 6" N SU07.04 Surtace 

FZ01-SU07-005 i/ 12/16/2013 0840 1 3 s 21 
x 

SU07.05 Surface O" 6" N 

FZ01-SU07-005 ·~ . ,..,.\! 12/16(2013 0842 1 3 s 21 
x 

SU07.06 Surface o· 6" N 

if FZ01-SU08-001 12/16/2013 0846 1 3 s 21 
x 

SUOS.01-1 Surf.Ice o· &II N 

FZ01-SU08-002 12/16/2013 0849 1 3 s 21 
x 

SUOS.01-1 Bottom 12" 12" N 

fZOl-SU08-003 12/15/2013 0853 1 3 s 21 x 
SU08.02 SUrface O" 51t N 

FZ01-SU08-004 12/16/2013 0857 1 3 5 21 
x 

SU08.03 Surface O" 51t N 

FZOl-SUOS-005 r'\ 12(16/2013 0859 1 3 s 21 
x 

SU08.04 surface O" 6" N 

FZ01-SU09-001 \~ 12/16/2013 0903 1 3 s 21 
x 

SU09.01 Surface O" 6" N 

FZ01-SU09-002 lq 12/16/2013 0907 1 3 s 21 
x 

SU09.02 Surface O" 6" N 

FZ01-SU09-003 '}\) 12/16/2013 0912 1 3 s 21 
x 

SU09.03 Surface O" 6" N Relinqu~ (~ign;rture) Date: 
Re~~~;c:~,,,£7 

laboratory lnstructions/COmments: Sampling Comments: . ~ 

/:.<.It:. ·/] Screening - 3 days and 21 day ingrowth counts with 
- ~~ 

com~' tnme: ~'"P'c:{:r 
.. 

Level 4 d•ta package only f(5!(_) O<J2k 
Relinquished by: {signature-) Date: Received by (signature} Composite Discrtption: 

_ Company: nme: Company: 

Re!!nquished by: {signature) Date : Received by (signature) Sample Condition Upon Receipt {fortaboratory} 
;Temperature: Sample Condition: 

Company: Time: Company: Cooler Sea l: FZOl.-0004 



Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 160-5324-1

Login Number: 5324

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method Method Description LaboratoryProtocol

DOESR-03-RC Strontium-90 (GFPC) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5324-1 FZ01-SU23-002 Solid 12/05/13 10:38 01/28/14 10:25

160-5324-2 FZ01-SU23-003 Solid 12/05/13 10:51 01/28/14 10:25

160-5324-3 FZ01-SU23-004 Solid 12/05/13 10:42 01/28/14 10:25

160-5324-4 FZ01-SU23-004 DUP Solid 12/05/13 10:42 01/28/14 10:25

160-5324-5 FZ01-SU23-005 Solid 12/04/13 10:54 01/28/14 10:25

160-5324-6 FZ01-SU24-001 Solid 12/04/13 12:37 01/28/14 10:25

160-5324-7 FZ01-SU24-002 Solid 12/04/13 11:40 01/28/14 10:25

160-5324-8 FZ01-SU24-003 Solid 12/04/13 11:44 01/28/14 10:25

160-5324-9 FZ01-SU24-004 Solid 12/04/13 11:56 01/28/14 10:25

160-5324-10 FZ01-SU24-005 Solid 12/04/13 11:52 01/28/14 10:25

160-5324-11 FZ01-SU25-002 Solid 12/04/13 11:07 01/28/14 10:25

160-5324-12 FZ01-SU25-002 DUP Solid 12/04/13 11:07 01/28/14 10:25

160-5324-13 FZ01-SU29-002 Solid 12/04/13 11:35 01/28/14 10:25

160-5324-14 FZ01-SU32-003 Solid 12/04/13 13:12 01/28/14 10:25

160-5324-15 FZ01-SU07-001 Solid 12/16/13 08:26 01/28/14 10:25

160-5324-16 FZ01-SU07-002 Solid 12/16/13 08:30 01/28/14 10:25

160-5324-17 FZ01-SU07-003 Solid 12/16/13 08:33 01/28/14 10:25

160-5324-18 FZ01-SU07-004 Solid 12/16/13 08:37 01/28/14 10:25

160-5324-19 FZ01-SU08-005 Solid 12/16/13 08:59 01/28/14 10:25

160-5324-20 FZ01-SU09-001 Solid 12/16/13 09:03 01/28/14 10:25

160-5324-21 FZ01-SU09-001 DUP Solid 12/16/13 09:03 01/28/14 10:25

160-5324-22 FZ01-SU09-002 Solid 12/16/13 09:07 01/28/14 10:25

160-5324-23 FZ01-SU09-003 Solid 12/16/13 09:12 01/28/14 10:25

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-1Client Sample ID: FZ01-SU23-002

Matrix: SolidDate Collected: 12/05/13 10:38

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0924 U

(2σ+/-)

0.172

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1360.320

RL DLC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 191.6

TestAmerica St. Louis

Page 17 of 44 2/28/2014

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-2Client Sample ID: FZ01-SU23-003

Matrix: SolidDate Collected: 12/05/13 10:51

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0579 U

(2σ+/-)

0.163

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1300.320

RL DLC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 191.6
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-3Client Sample ID: FZ01-SU23-004

Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.105 U

(2σ+/-)

0.165

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1300.320

RL DLC

0.165

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 193.2
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-4Client Sample ID: FZ01-SU23-004 DUP

Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.123

(2σ+/-)

0.154

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1190.320

RL DLC

0.154

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 190.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-5Client Sample ID: FZ01-SU23-005

Matrix: SolidDate Collected: 12/04/13 10:54

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.204

(2σ+/-)

0.150

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1100.320

RL DLC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-6Client Sample ID: FZ01-SU24-001

Matrix: SolidDate Collected: 12/04/13 12:37

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0191 U

(2σ+/-)

0.176

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1460.320

RL DLC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.4
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-7Client Sample ID: FZ01-SU24-002

Matrix: SolidDate Collected: 12/04/13 11:40

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.277

(2σ+/-)

0.188

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1390.320

RL DLC

0.187

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 194.4
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-8Client Sample ID: FZ01-SU24-003

Matrix: SolidDate Collected: 12/04/13 11:44

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0298 U

(2σ+/-)

0.173

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1440.320

RL DLC

0.173

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-9Client Sample ID: FZ01-SU24-004

Matrix: SolidDate Collected: 12/04/13 11:56

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.236

(2σ+/-)

0.206

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1570.320

RL DLC

0.205

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.6

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 194.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-10Client Sample ID: FZ01-SU24-005

Matrix: SolidDate Collected: 12/04/13 11:52

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.224

(2σ+/-)

0.204

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1570.320

RL DLC

0.204

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 191.6
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-11Client Sample ID: FZ01-SU25-002

Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0521 U

(2σ+/-)

0.203

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1640.320

RL DLC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.5

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 195.2
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-12Client Sample ID: FZ01-SU25-002 DUP

Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.154

(2σ+/-)

0.190

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1480.320

RL DLC

0.189

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 188.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-13Client Sample ID: FZ01-SU29-002

Matrix: SolidDate Collected: 12/04/13 11:35

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.151

(2σ+/-)

0.127

(2σ+/-)

102/21/14 15:4502/12/14 13:53pCi/g0.09530.320

RL DLC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

02/12/14 13:53 02/21/14 15:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.9

Y Carrier 40 - 110 02/12/14 13:53 02/21/14 15:45 189.2
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-14Client Sample ID: FZ01-SU32-003

Matrix: SolidDate Collected: 12/04/13 13:12

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.101 U

(2σ+/-)

0.208

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1660.320

RL DLC

0.208

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 186.7
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-15Client Sample ID: FZ01-SU07-001

Matrix: SolidDate Collected: 12/16/13 08:26

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0781 U

(2σ+/-)

0.202

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1620.320

RL DLC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 195.2
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-16Client Sample ID: FZ01-SU07-002

Matrix: SolidDate Collected: 12/16/13 08:30

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0364 U

(2σ+/-)

0.123

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.1030.320

RL DLC

0.123

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-17Client Sample ID: FZ01-SU07-003

Matrix: SolidDate Collected: 12/16/13 08:33

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0995

(2σ+/-)

0.117

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09010.320

RL DLC

0.117

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.5

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 191.6

TestAmerica St. Louis

Page 33 of 44 2/28/2014

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-18Client Sample ID: FZ01-SU07-004

Matrix: SolidDate Collected: 12/16/13 08:37

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0643 U

(2σ+/-)

0.121

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09550.320

RL DLC

0.120

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-19Client Sample ID: FZ01-SU08-005

Matrix: SolidDate Collected: 12/16/13 08:59

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0477 U

(2σ+/-)

0.117

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09360.320

RL DLC

0.117

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 195.2
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-20Client Sample ID: FZ01-SU09-001

Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0787 U

(2σ+/-)

0.122

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09570.320

RL DLC

0.122

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.6

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 190.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-21Client Sample ID: FZ01-SU09-001 DUP

Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0586 U

(2σ+/-)

0.109

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09320.320

RL DLC

0.109

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.1

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-22Client Sample ID: FZ01-SU09-002

Matrix: SolidDate Collected: 12/16/13 09:07

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0616 U

(2σ+/-)

0.112

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09550.320

RL DLC

0.112

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.4

TestAmerica St. Louis

Page 38 of 44 2/28/2014

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5324-23Client Sample ID: FZ01-SU09-003

Matrix: SolidDate Collected: 12/16/13 09:12

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0552 U

(2σ+/-)

0.123

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09810.320

RL DLC

0.123

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 190.4
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

102/11/14 11:4601/31/14 11:28pCi/g0.151

DLC

0.320

RL

0.2060.204

(2σ+/-) (2σ+/-)

MB

0.3337

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.0

MB MB

01/31/14 11:28 02/11/14 11:46 1Y Carrier 86.3 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102640/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

136-8813812.619.14 1.17 0.320 0.123

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

91.4

LCS

Y Carrier 92.0 40 - 110

Client Sample ID: DuplicateLab Sample ID: 160-5323-A-1-B DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

10.660.26560.0175 U 0.191 0.320 0.142

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

87.1

DU

Y Carrier 92.0 40 - 110

Client Sample ID: Method BlankLab Sample ID: MB 160-102656/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

U 102/11/14 18:4701/31/14 15:02pCi/g0.0995

DLC

0.320

RL

0.1230.122

(2σ+/-) (2σ+/-)

MB

0.02384

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 01/31/14 15:02 02/11/14 18:47 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.6

MB MB

01/31/14 15:02 02/11/14 18:47 1Y Carrier 95.2 40 - 110
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102656/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

136-881009.1199.14 0.845 0.320 0.0916

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

92.5

LCS

Y Carrier 90.0 40 - 110

Client Sample ID: FZ01-SU07-002Lab Sample ID: 160-5324-16 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

10.28U0.03270-0.0364 U 0.125 0.320 0.101

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

90.3

DU

Y Carrier 91.6 40 - 110

Client Sample ID: Method BlankLab Sample ID: MB 160-104532/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

U 102/21/14 15:4402/12/14 13:53pCi/g0.0926

DLC

0.320

RL

0.1150.115

(2σ+/-) (2σ+/-)

MB

0.03426

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 02/12/14 13:53 02/21/14 15:44 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.5

MB MB

02/12/14 13:53 02/21/14 15:44 1Y Carrier 90.4 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-104532/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

136-881099.9309.14 0.920 0.320 0.108

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

88.8

LCS

Y Carrier 86.7 40 - 110
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: FZ01-SU29-002Lab Sample ID: 160-5324-13 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

10.43U0.036620.151 0.136 0.320 0.110

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

88.8

DU

Y Carrier 89.6 40 - 110
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QC Association Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Rad

Prep Batch: 102640

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5323-A-1-B DU Duplicate Total/NA

Solid DPS-7160-5324-1 FZ01-SU23-002 Total/NA

Solid DPS-7160-5324-2 FZ01-SU23-003 Total/NA

Solid DPS-7160-5324-3 FZ01-SU23-004 Total/NA

Solid DPS-7160-5324-4 FZ01-SU23-004 DUP Total/NA

Solid DPS-7160-5324-5 FZ01-SU23-005 Total/NA

Solid DPS-7160-5324-6 FZ01-SU24-001 Total/NA

Solid DPS-7160-5324-7 FZ01-SU24-002 Total/NA

Solid DPS-7160-5324-8 FZ01-SU24-003 Total/NA

Solid DPS-7160-5324-9 FZ01-SU24-004 Total/NA

Solid DPS-7160-5324-10 FZ01-SU24-005 Total/NA

Solid DPS-7160-5324-11 FZ01-SU25-002 Total/NA

Solid DPS-7160-5324-12 FZ01-SU25-002 DUP Total/NA

Solid DPS-7160-5324-14 FZ01-SU32-003 Total/NA

Solid DPS-7160-5324-15 FZ01-SU07-001 Total/NA

Solid DPS-7LCS 160-102640/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102640/1-A Method Blank Total/NA

Prep Batch: 102656

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5324-16 FZ01-SU07-002 Total/NA

Solid DPS-7160-5324-16 DU FZ01-SU07-002 Total/NA

Solid DPS-7160-5324-17 FZ01-SU07-003 Total/NA

Solid DPS-7160-5324-18 FZ01-SU07-004 Total/NA

Solid DPS-7160-5324-19 FZ01-SU08-005 Total/NA

Solid DPS-7160-5324-20 FZ01-SU09-001 Total/NA

Solid DPS-7160-5324-21 FZ01-SU09-001 DUP Total/NA

Solid DPS-7160-5324-22 FZ01-SU09-002 Total/NA

Solid DPS-7160-5324-23 FZ01-SU09-003 Total/NA

Solid DPS-7LCS 160-102656/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102656/1-A Method Blank Total/NA

Prep Batch: 104532

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5324-13 FZ01-SU29-002 Total/NA

Solid DPS-7160-5324-13 DU FZ01-SU29-002 Total/NA

Solid DPS-7LCS 160-104532/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-104532/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (40-110) (40-110)

Sr (C) Y

87.1 92.0160-5323-A-1-B DU

Percent Yield (Acceptance Limits)

Duplicate

87.7 91.6160-5324-1 FZ01-SU23-002

88.3 91.6160-5324-2 FZ01-SU23-003

88.7 93.2160-5324-3 FZ01-SU23-004

89.2 90.0160-5324-4 FZ01-SU23-004 DUP

87.4 92.0160-5324-5 FZ01-SU23-005

86.4 92.4160-5324-6 FZ01-SU24-001

87.2 94.4160-5324-7 FZ01-SU24-002

88.0 92.0160-5324-8 FZ01-SU24-003

86.6 94.8160-5324-9 FZ01-SU24-004

86.2 91.6160-5324-10 FZ01-SU24-005

87.5 95.2160-5324-11 FZ01-SU25-002

87.7 88.0160-5324-12 FZ01-SU25-002 DUP

86.9 89.2160-5324-13 FZ01-SU29-002

88.8 89.6160-5324-13 DU FZ01-SU29-002

89.1 86.7160-5324-14 FZ01-SU32-003

87.1 95.2160-5324-15 FZ01-SU07-001

89.7 92.8160-5324-16 FZ01-SU07-002

90.3 91.6160-5324-16 DU FZ01-SU07-002

87.5 91.6160-5324-17 FZ01-SU07-003

90.2 92.0160-5324-18 FZ01-SU07-004

87.7 95.2160-5324-19 FZ01-SU08-005

89.6 90.8160-5324-20 FZ01-SU09-001

90.1 92.8160-5324-21 FZ01-SU09-001 DUP

88.3 92.4160-5324-22 FZ01-SU09-002

89.0 90.4160-5324-23 FZ01-SU09-003

91.4 92.0LCS 160-102640/2-A Lab Control Sample

92.5 90.0LCS 160-102656/2-A Lab Control Sample

88.8 86.7LCS 160-104532/2-A Lab Control Sample

89.0 86.3MB 160-102640/1-A Method Blank

90.6 95.2MB 160-102656/1-A Method Blank

90.5 90.4MB 160-104532/1-A Method Blank

Tracer/Carrier Legend

Sr (C) = Sr Carrier

Y = Y Carrier
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-5323-1
Client Project/Site: Alameda Site 32
Revision: 1

For:
Tetra Tech, Inc.
17885 Von Karman Ave, Ste 500
Irvine, California 92614

Attn: Sabina Sudoko

Authorized for release by:
2/28/2014 10:27:26 AM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Job ID: 160-5323-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech, Inc.

Project: Alameda Site 32

Report Number: 160-5323-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Job ID: 160-5323-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Revision 1:  Client requested that "J" flags be removed from data for QC excursions.

RECEIPT

The samples were received on 1/28/2014 10:21 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 21.0º C.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3), FZ01-SU08-001 (160-5323-4) and 

FZ01-SU22-005 (160-5323-5) were analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with DOE A01R_U. The samples 

were prepared on 02/03/2014 and analyzed on 02/06/2014. 

Count Time: All samples and QC were counted for 400 mins.

The samples contain rocks and are not homogeneous. 

Samples were extremely difficult to load onto column cartridges. Multiple syringe filters were required: (160-5323-1 DU), FZ01-SU08-001 

(160-5323-4), FZ01-SU22-005 (160-5323-5), FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3).

No other difficulties were encountered during the Isotopic Uranium analysis.

All other quality control parameters were within the acceptance limits.

STRONTIUM-90 (GFPC)

Samples FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3), FZ01-SU08-001 (160-5323-4) and 

FZ01-SU22-005 (160-5323-5) were analyzed for Strontium-90 (GFPC) in accordance with DOE SR-03-RC. The samples were prepared on 

01/31/2014 and analyzed on 02/11/2014. 

Count Time: All samples and QC were counted for 400 mins.

The method blank (MB) associated with the following samples exhibited concentrations of strontium-90 above the requested limit:  

(160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), FZ01-SU08-001 (160-5323-4), FZ01-SU22-005 (160-5323-5), 

FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3). The contaminant was not detected in the 

associated samples, therefore re-analysis is not required.

The laboratory control sample (LCS) spike recovery associated with the following samples was outside the upper control limit of 136% 

(137%) indicating a potential positive bias for strontium-90:  (160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), 

FZ01-SU08-001 (160-5323-4), FZ01-SU22-005 (160-5323-5), FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), 

FZ01-SU32-002 (160-5323-3). The contaminant was not detected in the associated samples, therefore re-analysis is not required.

No other difficulties were encountered during the Sr-90 analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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Sample Id Job Numbers COC# 

FZ01-SU25-004 251397-009 FZOl-0001 
FZ01-SU29-001 251397-015 FZOl-0002 
FZ01-SU32-002 251397-020 FZOI-0002 
FZ01-SU08-001 251671-007 FZOl-0004 
FZO 1-SU22-005 251670-001 FZOl-0005 

RELINQUISHED BY: RECEIVED BY: 

DATE/TIME 

DATE/TIME 

I t-$' It{. /O'l) 

DATE/TIME 

DATE/TIME 

DATE/TIME 
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-------- Original Message --------
Subject:FZ01 - Alameda Site 32 -Samples Going to TA St. Louis - Sr90 and Alpha Spec 

Analysis 
Date:Sat, 25 Jan 2014 00:00:13 +0000 

From:Sudoko, Sabina <Sabina.Sudoko@tetratech.com> 
To:John Goyette <goyette@ctberk.com>, Isabelle Choy 

<isabel le. choy@ctberk.com> 
CC:Bienkowski, Lisa <Lisa.Bienkowski@tetratech.com> 

John I Isabelle, 

The attached spreadsheet has samples that have Cs137 results above our project action limits for this 
project. Please take an aliquot of these samples and send them directly to TA St. Louis for Sr90 analysis 
only. The spreadsheet has the sample Ids, job numbers and the COC #s. Please log these samples on 
your coc and attach a copy of the original COC. 

Analyses required is method DOE SR-03-RC MOD - Strontium-90 for these samples 
TAT is 15 days 

PO# 1036773-21 

Report I Invoice will go to Tetra Tech, EC -

Also attached are 5 samples, randomly selected for Sr90 and alp ha spec analysis. These samples will also 
be done by TA St. Louis. Please log these samples on your COC and attach a copy of the original COC. 

Analyses required is method DOE SR-03-RC MOD-Strontium-90 and DOE A-01-R M - Isotope 
Uranium (U-238, U-233/234, U-235/236) 
TAT is 15 days 

PO# 1036773-21 

Report I Invoice will go to Tetra Tech, EC -

Test America - St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 

Attn - Erika Gish 
Ph - (314) 298-8566 

about: blank 

1/27/2014 2:39 PM 
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123456789101112

[ 911:) TETRA TECH EC. N C. Chain-of Custody Record z. )t 3 q :/-- NUMBER: FZOl-0001 

Project Name PO Number laboratorv Name 

Alameda Site 32 1W0935 
ANALYSES REQUIRED C&T 

BErkeleylab 
Project Location Proiect Number 

Afamecfa. 4659FZ01 

sampler Name Airbill Number 1cl Laboratorv In 

D. Fields "-
Vl 

Project Chemist Project Chemist Phone 
< 
~ 

s. Sud<>ko 949-009-502_2 ~ 
< 

T 1.9 
DATE TIMf Depth 

Sample ID ConG!.iner:s LEVEL TYPE A COMMENTS LOCATION 
COLLECTED COLLECTED T STA.fIT END QC 

FZ01-SU24-001 5 12/4/2013 1237 1 4 s 21 
x .• O'' 6" N SUZ4.0l. Hole #lSurface 

-.; ... . 
FZ01-SU24-002 It 12/4/2013 1140 1 4 s 21 

x . · .: O" 6" N ·. SU24.02 Hole #1 Surface 

.·• 
FZ01-SU24-003 1 12/4/2013 1144 1 4 s 21 

x 
SU24.02 Hole #1 Bottom 12" 12" N 

FZ01-SU24-Q04 4, 12/4/2013 1156 1 4 s 21 
x SU24.03 Hole #1 Surface O" 6" N 

(/ 

FZ01-SU24-005 O! I 12/4/2013 1152 1 4 s 21 
x 

SU24.04 Hole #1 Surface O" 6" N 

FZ01-SU25-001 12/4/2013 1114 l 4 s 21 
x SU25.0i Hore #1 Surface O" 6" N 

fZ01-SU25-002 Jo 12/4/2013 1107 1 4 s 21 
x 

SU2S.02 Hole #1 Surface ou 6·" N 

FZOl-SU25-003 12/4/2013 1051 1 4 s 21 
x SU2S.03 Hole #1 Bottom 12" 12" N 

l FZOl-SUZS-004 12/4/2013 1038 1 4 s 21 
x 

SU2S.03 Hole #l Surface O" 6" N 

-
FZ01-SU25-005 12/4/2013 1054 4 s 21 

x 12" 12" N 1 SU25.03 Hole #:I_ Bottom 

.f 

FZOl -SU 25-006 12/4/2013 1042 1 4 s 21 
x SU2S.03 Hole 112 Surface lo .. 6" N 

FZ01-SU25-007 12/4/2013 1058 1 4 s 21 
x 

SUZS.03 Hole #3 Bottom 12" 12" N 

FZ01-SU2S-008 12/4/2013 1047 1 4 s 21 
x SU25.03 HQl.e #3 Su;face. O" 6" N 

FZ01-SU26-001 12/4/2013 1121 1 4 s 21 
x SU26.01 Hole #1 Surface O" 6" N 

\)qu~hed by: (s;gnarure) aa""l'Z--S-\J Rec7pgn•11 j tboratoryimtructions/Comments: Sampling Comments: 

{.f, '\N U'.l--vv') -A~ VL..,, Screening - 3 days and 21 day ingrowth counts with 

Com""(Gs{L 5 
Ttme: Comr rt1 

I f' Level 4 data package onJy 

[uS5 10-; <; 
Refinciuished by: (signatur~} oate: Receiv.ed by (signature) Composite Discription: 

Company:: Time: C.Ompanv; 

Relinquished b'(: (signature) Date! Received by {signature} Sample Condition Upon Receipt (for la"bor.rtory) 

Temperature: Sartlpte Conditiorc 

Company: Time: Company: Cooler Sea!: FZOl-0001 

- , , 
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2/28/2014

123456789101112

(-it) TETRA TECH <c<:: .• iNC . Chain-of Custody Record (__ \l~t'.(::r 
NUMBER: FZOl-0002 

Project Name PO Nu·mber t.:aboratorv Name 
Al3meda Site 32 1100935 ANALYSES REQUIRED C&T 

Berk.el~ Lab Project Location Proj~ Number 
,;;, AlameCa 4659FZ01 

52mpler Name AirbiU Number ~ laboratoiv ID 
D.fields e; 

Project Chemist Project Chemist Phone 
<( 

~ 
S. Sudoko 949~9-5022 ~ 

<( 

T l!J 
DATE TIME Depth Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED 

T 'START ENO QC 

1.. FZ01-SU29-001 12/4/2013 1129 1 4 s 21 
x 

SU29.0l Hole #1 Sui+..ce O" 6" N 

FZ01-SU29-002 it 12/4/2013 1135 1 4 s 21 
x 

SU29.02 Hole #1 Surface O" 6" N 

FZ01-SU31-001 12/4/2013 1246 1 4 s 21 
x 

. SU31.0l Hole #1 Surface O" 6" N 

FZ01-SU31-002 12/4/2013 1251 1 4 s 21 
x I SU3L02 Ho!e#1Surface O" 6" N 

FZ01-SU32-001 12/4/2013 1259 1 4 s 21 
x 

SU32.0l Hole #1 Surface O" 6" N 
... x ..J FZ01-SU32-002 12/4/2013 1307 1 4 s 21 SU32.01 Hole #l Bottom 12" 12" N 

FZ01-SU32-003 . \ '£., 12/4/2013 1312 1 4 s 21 
x 

SU32.02 Hole #1 Surface O" 6" N 

FZ01-SU32-004 12/4/2013 1321 1 4 s 21 
x 

SU;!2.03 Hole #1 Surface O" 6" N 

FZ01-SU32-005 12/4/2013 1317 1 4 s 21 
x 

SU32-04 Hole #1 Surface O" 6" N 

RtLT:~gn<tre~ Date: Rec~;;na~ ( lab6rat-0ry Instructions/Comments: Sampling Comments: 0cv, '\l L< ,__,, 5 il-S-t3 % . ~- v' Screening - 3 days and 21 day ingrowth counts with Compa?-5 >IZ_< TI me: Companyo 

10...f--sl 
Level 4 ·data package only 

·105> err 
Relinquished by: !signcture) date: RecE/ved by {signature} Compo:S:rte Discription: 

Compa:iy: Time: Company; 

Relinquished by: (signature} Date: Received by {signature) SampleCondltlOn Upon Receipt (for Laboratory} 

Temperatur.e: Sample Condition: 

Company: nme: Company: Cooler Seal: FZOl-0002 

' ' 
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123456789101112

(-it:) TETRA TECH cC. !NC. Chain-of Custody Record 2 '5'"( \.((; 2- NUMBER: FZOl-0002 

Project Name 
PONumbef 

Laboratorv Name Alameda Site 32 1100935 ANALYSES REQUIRED C&T 

Berkeley Lab Project location Project Number 
Alameda 

4659fZ01 

Sampler Name Airbill Number h: L.aboratorv ro 0. Fields/ J. Ramirez 
CL 
VI 

Project Chemist Project Oiemist 'Phone <( 

~ S. Sudoko 945-809-5022 ~ 
<( 

' (.!) DATE TIME 
Depth 

Sample ID Containers LEVEL TYPE A COMMENTS LOCATION COLLECTED COL.LECTED 

' START END QC 
FZ01-SU22--001 12/5/2013 1307 3 s 21 

x 
O" 6" N 

1 
SU22.0l Hole #1 Surface 

FZ01-SU22-002 12/5/2013 1313 1 3 s 21 
x 

SU22.0l Hole #1 Bottom 18" 18" N 
FZ01-SU22-003 12/5/2013 1315 1 3 s 21 

x 
O" 6" N 5U22.02 Hole #2 Surface 

FZ01-SU22--004 12/S/2013 1324 1 3 s 21 
x 

SU22.02 Hole #2 Bottom 18" 18" N 

FZ01-SU23--001 12/5/2013 1107 1 3 s 21 
x 

SU23.0l Surface o• 6" N 
FZ01-SU23-002 \ 12/5/2013 1038 1 3 s 21 

x 
SU23.02 SUrface O" 6" N 

FZ01-SU23--003 1, 12/5/2013 1051 1 3 5 21 
x 

SU23.03 Surface O" 6" N 
FZ01-SU23--004 '.; 12/5/2013 1042 3 21 

x 
SU23.04 Surface O" 6" N 

1 s 

FZ01-SU23-00S iX 12/5/2013 1054 1 3 s 21 
x 

SU23.05 Surface O" 6" N 

FZ01-SU23-006 12/5/2013 1047 1 4 s 21 
x 

SU23.06 Surface O" 6" N 

FZ01-SU23-007 12/5/2013 1058 1 4 s 21 
x 

5023.07 Surface O" 6' N 

FZ01-SU23-008 12/5/2013 1121 1 4 s 21 
x 

SU23.08 Surface O" 6" N 

, 
RefinqD(signature~ Date: Recel\1/t'°/ y laboratory Instructions/Comments: sampling Comments: ,.,A,,_7 ,,.. J2_-t;_-i3 

Screening - 3 days and 21 day ingrowth counts with C<l~ ~ Time: CompanV: c,-ri Level 4 data package -0nly R>«) /65°1 
Relinquished by: (signature) Date: Received by {signature) Composite Oiscription: 

Company.: Time: Company: 

ReJinquishe.d by: {signature} Date: Received by (s!gnaturel Samp~Condition Upon Receipt{for Laboratorv) 
7emperature: Sampie Condition: Company: nme: Company: Cooler Seod: FZOl-0002 
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2/28/2014

123456789101112

{""fl:} TETRA TECH EC. iNC Chain-of Custody Record 
·L,5\(;~o 

Project Name PO Number 
Laboratorv Name ,,_lamedasite32 110093s ANALYSES REQUIRED C&T ..... ..,...,.,.......,.,.....~~~~~~~~~~~~~~~~~-"t---:-~....,.~~~~~~~~~~~~~--1-"~~~~~~~~~~~~~~~~Berkeley~b Project Location Project Number 

Ala med.a 4659FZ01 

Samplec Name O. fields Airbill Number ~ taboratorv ID 
</) 

Project Chemist Project Chemist Phone ~ 
S.Sudoko 949-805-502Z ~ 

4: 

NUMBER: FZOl-0005 

DATE TIME T l!:l 
Depth Sample 10 Cantaine03 LEVEL TYPE A COMMENTS LOCATION COLLECTED COLLECTED T 

START rno QC ./ 
) FZ01-SU22-005 l2/16/2013 0812 1 3 S 21 X Post-remediation sample SU22.1.03 Bottom 28" 28" N 

I 
.1 

R~quishE}:j by: (S;ii~J - Date: • _ . < ft.~·:r·f(sign;itu~~v-z / . Laboratory lnsti:uctions/Comments: Sampling Comments: . \.....j---~ ~--·-;,;-- ){}_ JC::: /__, / /6<./ / )--"'JL,.,-"'; Screening-3daysand21dayingrowthcountswith '°"""""Yje.S /c.s Time'D Cf '.'.2.. ~ Ca<npan~:'f · - - ' Level 4 data package only l 
Relinqu·shed by: (signarure) Date: Re ceived by (signat::ur.ej Composite Oiscript>on: 

Co.'Tipany: lJime: Company; 

Relinquished by: (signature) D<:!te: Received by (signature) l------S>_m.:_p_>e_eon....,..d_it._•o_n ..,upo'-nc-R,--ec_•_>pt_l_fo_r_La_bo_rato _ __;rv.:_l _____ +-------------------1 Tem;:erature: Sample Condition: 1----------~~~~-~--------f-----~----f---------------1 Comi:iany: Time: Company; CoolEr Seal: FZOl-0005 
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123456789101112

{'"'It) TETRA TECH EC !NC Chain-of Custody Record • -:z_<; \G ·n NUMBER: FZOl-0004 

Project Name PO Number 
Laboratorv ~me Alamed.aS!te32 1100935 ANALYSES REQUIRED C&T 

Project Location Project ~mber Berkeley Lab 

Alameda 4659FZ01 

Sampler Name Airbill Number u laboratory IQ w D.Fields 
0.. 

"' -Project Chemist Project Chemist Phone <( 
::;;;: 

S. Sudoko 949-809-5022 ::;;;: 
<( 

T l!) 
DATE TIME 

Depth Sample ID Containers LEVEL TYP£ A COMMENTS LOCATION COLLECTED COLLECTED 
T 

START ENO QC 

FZ01-SU07-001 13 U/16/2013 0826 1 3 s 21 
x 

SU07 .01 Surface or 6" N 

FZ01-SU07-002 ilf 12/16/2013 0830 1 3 s x 
21 SU07.02 Surface O" 6" N 

FZ01-SU07-003 1{ 12/16/2013 0833 1 3 s 21 
x 

o· 6" . N SU07.03 Surface 

FZ01-SU07-004 rL U/16/2013 0837 1 ,3 s 21 
x 

SU07.04 Surface O" 6" N 

FZ01-SU07-005 1/ 12/16/2013 0840 1 3 s 21 
x 

SU07 .OS Sumce. O" 6" N '!$' x FZ01-SU07-006 .VL.'; 12/16/2013 0842 1 3 s 21 SU07.06 Su~ce O" 6" N 
! z1 FZOl-SUOS-001 12/16/2013 0846 1 3 s 21 

x 
SUOS.01-1 Surface o· 6" N 

I 

FZ01-SU08-002 12/16/2013 0849 1 3 s Zl 
x 

12" 12" N SU08_01-1 Bottom 

"FZ01-SU08-003 12/16/2013 0853 1 3 s 21 
x 

SUOS.02 Surfa_ce O" 6" N 

FZ01-SU08-D04 U/16/2013 0857 3 x 
O" 6'.' N 

1 s 21 SUOS.03 Surt.ce 

FZOl-SUOS-005 \""\ 12/16/2013 0859 1 3 s 21 
x 

SUOS.04 Surface O" 6" N 

FZ01-SU09-001 \Yi 12/16/2013 0903 1 3 s 21 
x 

SU09.0l Surface O" 6" N 

iq 12/16/2013 0907 1 3 21 
x 

SU09.02 Surface O" 6" N 
FZ01-SU09-002 s 

FZ01-SU09-003 '}\) 12/16/2013 0912 1 3 s 21 
x 

SU09.03 Surf.ice O" 6" N ReUnqul/ (s igna_ture-) Date: 
R~natu~j?\ ~ Laboratory Instructions/Comments: Sampling Comments: .~~ /2 - Jt>/3 / .,0·1/ ' ·7 Sci:eening- 3 days and 21 day ingrowth counts with Com~ ITime:: u -- Level 4 dota paclrage pnly 

7(_51(_" 0CJ2~ 
Ccmpac {T 

Relinquished by: {signature) Date: Received by. (signature} Composite· Oiscription: 

. company: Time; Company: 

Re!inq\Jished by: {signature) Date: Received by (signatyre) Sample Condition Upon Receipt(for Laboratory} 
Temperature : Sample Condition: 

Company: Time: Com~any: Cooler Seal: Fl.01-0004 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~___:~___!~~~~· II 



Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 160-5323-1

Login Number: 5323

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

DOESR-03-RC Strontium-90 (GFPC) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5323-1 FZ01-SU25-004 Solid 12/04/13 10:38 01/28/14 10:25

160-5323-2 FZ01-SU29-001 Solid 12/04/13 11:29 01/28/14 10:25

160-5323-3 FZ01-SU32-002 Solid 12/04/13 13:07 01/28/14 10:25

160-5323-4 FZ01-SU08-001 Solid 12/16/13 08:46 01/28/14 10:25

160-5323-5 FZ01-SU22-005 Solid 12/16/13 08:12 01/28/14 10:25

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Lab Sample ID: 160-5323-1Client Sample ID: FZ01-SU25-004

Matrix: SolidDate Collected: 12/04/13 10:38

Date Received: 01/28/14 10:25

Analyte

Uranium-233/234 0.330

(2σ+/-)

0.0662

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.003450.300

RL DLC

0.0602

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004300.3000.01530.01520.0170Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003450.3000.06190.05670.293Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

76.7

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Lab Sample ID: 160-5323-2Client Sample ID: FZ01-SU29-001

Matrix: SolidDate Collected: 12/04/13 11:29

Date Received: 01/28/14 10:25

Analyte

Uranium-233/234 0.295

(2σ+/-)

0.0635

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.007150.300

RL DLC

0.0584

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004450.3000.01220.01220.0106Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.006180.3000.05950.05520.265Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

75.2

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Lab Sample ID: 160-5323-3Client Sample ID: FZ01-SU32-002

Matrix: SolidDate Collected: 12/04/13 13:07

Date Received: 01/28/14 10:25

Analyte

Uranium-233/234 0.313

(2σ+/-)

0.0629

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.004620.300

RL DLC

0.0572

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004060.3000.009110.009090.00643Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003260.3000.06370.05770.321Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

79.6
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Lab Sample ID: 160-5323-4Client Sample ID: FZ01-SU08-001

Matrix: SolidDate Collected: 12/16/13 08:46

Date Received: 01/28/14 10:25

Analyte

Uranium-233/234 0.390

(2σ+/-)

0.0683

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.006990.300

RL DLC

0.0599

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003550.3000.01150.01150.0101Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.002850.3000.05900.05300.310Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Lab Sample ID: 160-5323-5Client Sample ID: FZ01-SU22-005

Matrix: SolidDate Collected: 12/16/13 08:12

Date Received: 01/28/14 10:25

Analyte

Uranium-233/234 0.262

(2σ+/-)

0.0587

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.007730.300

RL DLC

0.0544

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004300.3000.01830.01820.0224Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003450.3000.05540.05150.243Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

77.0
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5323-1Client Sample ID: FZ01-SU25-004

Matrix: SolidDate Collected: 12/04/13 10:38

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0175 U

(2σ+/-)

0.186

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1520.320

RL DLC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 190.8
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5323-2Client Sample ID: FZ01-SU29-001

Matrix: SolidDate Collected: 12/04/13 11:29

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.0343 U

(2σ+/-)

0.150

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1210.320

RL DLC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.9

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 192.0
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5323-3Client Sample ID: FZ01-SU32-002

Matrix: SolidDate Collected: 12/04/13 13:07

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.0297 U

(2σ+/-)

0.179

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1490.320

RL DLC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 181.5
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5323-4Client Sample ID: FZ01-SU08-001

Matrix: SolidDate Collected: 12/16/13 08:46

Date Received: 01/28/14 10:25

Analyte

Strontium-90 0.138

(2σ+/-)

0.174

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1350.320

RL DLC

0.174

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 190.0
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Lab Sample ID: 160-5323-5Client Sample ID: FZ01-SU22-005

Matrix: SolidDate Collected: 12/16/13 08:12

Date Received: 01/28/14 10:25

Analyte

Strontium-90 -0.00118 U

(2σ+/-)

0.172

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1420.320

RL DLC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 185.1
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QC Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-102716/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103706 Prep Batch: 102716

Uranium-233/234

Analyte

U 102/06/14 15:0702/03/14 10:45pCi/g0.00774

DLC

0.300

RL

0.01000.0100

(2σ+/-) (2σ+/-)

MB

0.001249

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/06/14 15:0702/03/14 10:45pCi/g0.003930.3000.009180.009170.004923Uranium-235/236

102/06/14 15:0702/03/14 10:45pCi/g0.004460.3000.009140.009120.005403Uranium-238

Tracer

Uranium-232 30 - 110 02/03/14 10:45 02/06/14 15:07 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

85.2

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102716/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103707 Prep Batch: 102716

Uranium-233/23

4

Analyte

120-84981.5651.59 0.179 0.300 0.00595

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 1.63 1.615 0.183 0.300 0.00514 pCi/g 99 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

90.4

LCS

Client Sample ID: FZ01-SU25-004Lab Sample ID: 160-5323-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103709 Prep Batch: 102716

Uranium-233/23

4

Analyte

10.280.29230.330 0.0693 0.300 0.0128

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235/23

6

0.0170 0.01687 0.0169 0.300 0.00533 pCi/g 0 1

Uranium-238 0.293 0.2669 0.0652 0.300 0.00956 pCi/g 0.21 1

Uranium-232

Tracer

30 - 110

DU

Qualifier Limits%Yield

60.0

DU

Method: SR-03-RC - Strontium-90 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

102/11/14 11:4601/31/14 11:28pCi/g0.151

DLC

0.320

RL

0.2060.204

(2σ+/-) (2σ+/-)

MB

0.3337

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Carrier

Sr Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.0

MB MB

01/31/14 11:28 02/11/14 11:46 1Y Carrier 86.3 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102640/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

136-8813812.619.14 1.17 0.320 0.123

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

91.4

LCS

Y Carrier 92.0 40 - 110

Client Sample ID: FZ01-SU25-004Lab Sample ID: 160-5323-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

10.660.26560.0175 U 0.191 0.320 0.142

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

87.1

DU

Y Carrier 92.0 40 - 110
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QC Association Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Rad

Prep Batch: 102640

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5323-1 FZ01-SU25-004 Total/NA

Solid DPS-7160-5323-1 DU FZ01-SU25-004 Total/NA

Solid DPS-7160-5323-2 FZ01-SU29-001 Total/NA

Solid DPS-7160-5323-3 FZ01-SU32-002 Total/NA

Solid DPS-7160-5323-4 FZ01-SU08-001 Total/NA

Solid DPS-7160-5323-5 FZ01-SU22-005 Total/NA

Solid DPS-7LCS 160-102640/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102640/1-A Method Blank Total/NA

Prep Batch: 102716

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom160-5323-1 FZ01-SU25-004 Total/NA

Solid ExtChrom160-5323-1 DU FZ01-SU25-004 Total/NA

Solid ExtChrom160-5323-2 FZ01-SU29-001 Total/NA

Solid ExtChrom160-5323-3 FZ01-SU32-002 Total/NA

Solid ExtChrom160-5323-4 FZ01-SU08-001 Total/NA

Solid ExtChrom160-5323-5 FZ01-SU22-005 Total/NA

Solid ExtChromLCS 160-102716/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-102716/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

U-232

76.7160-5323-1

Percent Yield (Acceptance Limits)

FZ01-SU25-004

60.0160-5323-1 DU FZ01-SU25-004

75.2160-5323-2 FZ01-SU29-001

79.6160-5323-3 FZ01-SU32-002

93.5160-5323-4 FZ01-SU08-001

77.0160-5323-5 FZ01-SU22-005

90.4LCS 160-102716/2-A Lab Control Sample

85.2MB 160-102716/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

Method: SR-03-RC - Strontium-90 (GFPC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (40-110) (40-110)

Sr (C) Y

89.1 90.8160-5323-1

Percent Yield (Acceptance Limits)

FZ01-SU25-004

87.1 92.0160-5323-1 DU FZ01-SU25-004

87.9 92.0160-5323-2 FZ01-SU29-001

88.7 81.5160-5323-3 FZ01-SU32-002

87.2 90.0160-5323-4 FZ01-SU08-001

88.4 85.1160-5323-5 FZ01-SU22-005

91.4 92.0LCS 160-102640/2-A Lab Control Sample

89.0 86.3MB 160-102640/1-A Method Blank

Tracer/Carrier Legend

Sr (C) = Sr Carrier

Y = Y Carrier
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APPENDIX C 

SAM 940 RESULTS 
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Filename: SPEC0637.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40858
Probe Type: Serial 44220, Type 3x3 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2014-01-28 16:32:26
Real Time: 302.25 sec
Live Time: 300 sec
Bias: 670
Coarse Gain: 1
Fine Gain: 1.1277
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1266

PHOTON DATA
Detector: gamma
Real Time: 302.25 sec
Live Time: 300 sec
Count Rate: 6755.17 CPS
Total: 2026551 Counts
Dose Rate: 3.50386 uSv/h (350.386 urem/h)

ANALYSIS RESULT
Threat Description:

Nuclide Name: Cs-134
Nuclide Type: Industrial
Nuclide ID Confidence: 0.69543
Nuclide ID Confidence Description: Medium
Nuclide Dose Rate: 0.0394709 uSv/h (3.94709 urem/h)

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.872779
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 1.02874 uSv/h (102.874 urem/h)

chuck.taylor
Text Box
Device Site 32, 08-01



Filename: SPEC0638.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40858
Probe Type: Serial 44220, Type 3x3 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2014-01-28 16:41:13
Real Time: 301.79 sec
Live Time: 300 sec
Bias: 670
Coarse Gain: 1
Fine Gain: 1.1256
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1266

PHOTON DATA
Detector: gamma
Real Time: 301.79 sec
Live Time: 300 sec
Count Rate: 5590.24 CPS
Total: 1677072 Counts
Dose Rate: 2.75406 uSv/h (275.406 urem/h)

ANALYSIS RESULT
Threat Description:

Nuclide Name: Cs-134
Nuclide Type: Industrial
Nuclide ID Confidence: 0.715063
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0285458 uSv/h (2.85458 urem/h)

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.888855
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.793578 uSv/h (79.3578 urem/h)

chuck.taylor
Text Box
Device, Site 32, 22-01



lJJillJ LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ • I. • 1. I. I. I. • !. I. "' I. 

LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

March 14, 2014 

Enclosed is the final validation report for the fractions listed below. This SDG was received 
on March 5, 2014. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project# 31423A: 

Fraction SDG# 

160-5323-1 Isotopic Uranium & Strontium-90 

The data validation was performed under EPA Ill & IV guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

:5;il~ 
Shauna McKellar 
Project Manager/Chemist 

L:\FW TTEC\Aiameda\31423COV _A.wpd 



1,953 pages-SF Attachment 1 

ADRIIV LDC #31423 (Tetra Tech EC, Inc.-Santa Ana I NAS Alameda Site 32, FZ01) PO #1 035628-26 

(2) lso. Sr-90 
DATE DATE u (SR-03-

DC SDG# REC'D DUE (A-01-R) RC) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 160-5323-1 03/05/14 03/19/14 0 3 0 3 

A 160-5323-1 03/05/14 03/19/14 ,Q't "!t3i~ <0} <~3~ 

B 160-5324-1 03/05/14 03/19/14 - - 0 16 

B 160-5324-1 03/05/14 03/19/14 - - ~0c)11 ;·~~~ 

otal T/SM 0 6 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 



Data Validation Report 
NAS Alameda Site 32, FZ01 

SDG: 160-5323-1 

Prepared for 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue 
Suite 500 
Irvine, CA 92614 

Prepared by 

Laboratory Data Consultants, Inc. 
2701 Loker Ave West, Suite 220 
Carlsbad, CA 92010 

March 13, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level Ill and EPA Level IV validation results 
for samples collected during the December 2013 sampling period. Data validation was 
performed in accordance with the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the United States Environmental 
Protection Agency (USEPA) Contract Laboratory Program National Functional Guidelines 
(CLPNFG) for Inorganic Superfund Data Review (January 2010). Where specific guidance is 
not available, the data has been evaluated in a conservative manner consistent with industry 
standards using professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Isotopic Uranium by Department of Energy (DOE) Environmental Measurements Laboratory 
(EML) Method A-01-R MOD 
Strontium-90 by DOE EML Method SR-03-RC MOD 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. EPA Level Ill Automated data review outliers 
(including Manual Review Outliers) are presented in Enclosure I. DVRs for samples on which 
EPA Level IV validation was performed are presented in Enclosure II. 

All sample results were subjected to EPA Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, carrier and tracer recoveries, laboratory duplicates (DUP), laboratory 
control sample (LCS) and method blanks. Approximately 60 percent of samples were subjected 
to EPA Level IV evaluation as indicated in Attachment 1, which comprised of the QC summary 
forms as well as the raw data, to confirm sample quantitation and identification. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFGs 
were incorporated with the program's reference library to assess compliance with project 
requirements. 

1 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of two blanks for several isotopes. 
The associated sample results were qualified as non-detected (U) due to method blank 
contamination as applicable. The sample activities that were not detected or were significantly 
greater than the concentrations found in the associated method blanks were not qualified. The 
details regarding the qualification of data are provided in Enclosures I and II. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) and relative percent differences (RPD) were within QC limits with the exception of one 
LCS/LCSD pair for stontrium-90. The associated sample results were qualified as detected 
estimated (J) as applicable. The details regarding the qualification of data are provided in 
Enclosures I and II. 

VIII. Carrier/Tracer Recovery 

All carrier and tracer recoveries were within validation criteria. 
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X. Sample Result Verification 

All sample result verifications were acceptable for samples on which an EPA Level IV review 
was performed. 

Raw data were not evaluated for the samples reviewed by EPA Level Ill criteria. 

XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QNQC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels with the exceptions noted in the above 
sections. All data are deemed useable for the intended use. 

Data flags are summarized and are presented as Attachment 2. 

4 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Dec-2013 FZ01-SU25-004 160-5323-1 N DPS-7 )OE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU25-004 160-5323-1 N ExtChrom DOE A-01-R U MOD 4 

04-Dec-2013 FZ01-SU25-004DUP 160-5323-1DU P DUP DPS-7 )OE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU25-004DUP 160-5323-1DUP DUP ExtChrom DOE A-01-R U MOD 4 

04-Dec-2013 FZ01-SU29-001 160-5323-2 N DPS-7 )OE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU29-001 160-5323-2 N ExtChrom DOE A-01-R U MOD 4 

04-Dec-2013 FZ01-SU32-002 160-5323-3 N DPS-7 )OE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU32-002 160-5323-3 N ExtChrom DOE A-01-R U MOD 4 

16-Dec-2013 FZ01-SU22-005 160-5323-5 N DPS-7 )OE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU22-005 160-5323-5 N ExtChrom DOE A-01-R U MOD 3 

16-Dec-2013 FZ01-SU08-001 160-5323-4 N DPS-7 )OE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU08-001 160-5323-4 N ExtChrom DOE A-01-R U MOD 3 

Ill = EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD =Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch ID: 160-5323-1 

EDD Filename: 160-5323-1 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

MethocFcategory: -- RADCHEM -.. -" ~~"'2 • '--- -TT~--m·~~:";;"~--~" "~~l11'"'""~~,~·~~ 

Method: DOE A-01-R U MOD Matrix: SO 

Sample ID:FZ01-SU08-001 Collected: 1211612013 8:46:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Analyte Result Qual DL Type RL Type Units Qual Code 

URANIUM-235/236 0.0101 0.00355 MDL 0.300 PQL pCi/g u Mb 

Sample ID:FZ01-SU22-005 Collected: 12/1612013 8:12:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

IAnalyte Result Qual DL Type RL Type Units Qual Code 

URANIUM-235/236 0.0224 0.00430 MDL 0.300 PQL pCi/g u Mb 

Sample ID:FZ01-SU25-004 Collected: 121412013 10:38:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

iAnalyte Result Qual DL Type RL Type Units Qual Code 

URANIUM-235/236 0.0170 0.00430 MDL 0.300 PQL pCi/g u Mb 

Sample ID:FZ01-SU29-001 Collected: 121412013 11 :29:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

iAnalyte Result Qual DL Type RL Type Units Qual Code 

URANIUM-235/236 0.0106 0.00445 MDL 0.300 PQL pCi/g u Mb 

Sample ID:FZ01-SU32-002 Collected: 12/4/2013 1:07:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qual DL Type RL Type Units Qual Code 

URANIUM-235/236 0.00643 0.00406 MDL 0.300 PQL pCi/g u Mb 

Methoa category: ~'"'Rio'cHEM-· ... ·q·····-~'"!P'i"'"'"" '"'"-"'' "'"'"''"!?'?:~~~ m,, •••• ~-··*'7'*'~~--

Method: DOE SR-03-RC MOD Matrix: SO 

Sample ID:FZ01-SU08-001 Collected: 12/16/2013 8:46:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

IAnalyte Result Qual DL Type RL Type Units Qual Code 

STRONTIUM-SO 0.138 0.135 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

* denotes a non-reportable result 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/12/2014 2:32:39 PM ADR version 1.7.0.207 Page 1 of2 



Data Qualifier Summary 
Lab Reporting Batch ID: 160-5323-1 

EDD Filename: 160-5323-1 

Reason Code Legend 

Reason Code Description 
"''' '"' , ,,, "0 ,, '' 

Lcs Laboratory Control Spike Upper Estimation 

Mb Method Blank Contamination 

* denotes a non-reportable result 

Project Name and Number: 4659FZ01 - Alameda Site 32 

3/12/2014 2:32:39 PM ADR version 1.7.0.207 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

Page 2 of2 



Attachment 3 

Field Blank Summary 
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Enclosure I 

EPA Level Ill ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

160-5323-1 



Method Blank Outlier Report 
Lab Reporting Batch ID: 160-5323-1 

EDD Filename: 160-5323-1 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

Method: DOE A-01-~R U .MOD ~· . .c·r·~,.u,,·~--'3"-~--w-"1r•=zrz""~·.mt~~~~1~ 
. 

Matrix: SO 

Method Blank 
!Analysis Date IAnalyte 

Associated 
Sample ID Result Samples 

MB 160-102716/1-A 2/6/2014 3:07:00 PM URANIUM-235/236 0.004923 pCi/g FZ01-SU08-001 
URANIUM-238 0.005403 pCi/g FZ01-SU22-005 

FZ01-SU25-004 
FZ01-SU29-001 
FZ01-SU32-002 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

Reported Modified 
Sample ID Analyte Result Final Result 

FZ01-SU08-001 (RES/WET) URANIUM-235/236 0.0101 pCi/g 0.0101 U pCi/g 

FZ01-SU22-005(RESIWET) URANIUM-235/236 0.0224 pCi/g 0.0224U pCi/g 

FZ01-SU25-004(RES/WET) URANIUM-235/236 0.0170 pCi/g 0.0170U pCi/g 

FZ01-SU29-001 (RES/WET) URANIUM-235/236 0.0106 pCi/g 0.0106U pCi/g 

FZ01-SU32-002(RESIWET) URANIUM-235/236 0.00643 pCi/g 0.00643U pCi/g 

Method:· ·ooe·sR-03-RcrNioo···~- ··=···w·.~"··m~,ffif!f-·!f!f""''{F;--"'"--~-~~~ 

Matrix: so 
Method Blank 

)Analyte I 
Associated 

Sample ID Analysis Date Result Samples 

MB 160-1 02640/1-A 2/11/2014 11:46:00 AM STRONTIUM-90 0.3337 pCi/g FZ01-SU08-001 
FZ01-SU22-005 
FZ01-SU25-004 
FZ01-SU29-001 
FZ01-SU32-002 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

IAnalyte I 
Reported Modified 

Sample ID Result Final Result 

FZ01-SU08-001 (RES/WET) I STRONTIUM-90 I 0.138 pCi/g 0.138U pCi/g 

Project Name and Number: 4659FZ01 - Alameda Site 32 
3/12/2014 2:22:58 PM ADR version 1.7.0.207 Page 1 of 1 



Lab Control Spike/Lab Control Spike Duplicate Outlier Report 
Lab Reporting Batch 10: 160-5323-1 

EDD Filename: 160-5323-1 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

"iw~"thod: ooe~sR:o3:1ic .. ilnoi:r 8"""'G!J"""''~"':;r$""~-·~~,~~~~lf'~,lj~~~~~~~-
" <; r., 

Matrix: so 

QCSampleiD 
(Associated LCS LCSD %R RPD Affected 

Samples) Compound %R %R Limits (Limits) Compounds Flag 
LCS 160-102640/2-A STRONTIUM-90 138 . 88.00-136.00 - STRONTIUM-90 
(FZ01-SU08-001 
FZ01-SU22-005 J (all detects) FZ01-SU25-004 
FZ01-SU29-001 
FZ01-SU32-002) 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/12/2014 2:24:01 PM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 31423A59 

SDG #: 160-5323-1 

L~boratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
ADR!iV--

METHOD: Isotopic Uranium (EML A-01-R Mod.) 

Date: 3 - 7- I Y 
Page:_Lof_l_ 

Reviewer: Ill G-
2nd Reviewer: 5DA 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area 

I. Technical holding times 

II. Initial calibration 

Ill. Calibration verification 

I IV. Blanks 

Matrix Spike/(Matrix Spike) Duplicates v. 

VI. Duplicates 

VII. Laboratorv control samples 

' VIII. Tracer Recovery 

IX. Minimum Delectable Activity (MDA) 

X. Sample result verification 

XI. Overall assessment of data 

XII. Field duplicates 

Yll l=ioln hbnl.-" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Commeots 

A Sampling dates: 1~-4,13 f~Y'"OVl"" 

A v 

A 
sw 

1110 t . ' N. req t( t tre.-ot 

A t)Uf 
(I 

A Not reviewed for ADR validation. LCS 
A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

N 
N 

ND = No compounds detected 
R= Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples::·;ndicates sample underwent Level IV validation 
Qrl Soc 

1 FZ01-SU25-004** 11 21 3"1 

2 FZ01-SU29-001•* 12 22 32 

3 FZ01-SU32-002** 13 23 33 

4 FZ01-SU08-001 14 24 34 

5 FZ01·SU22-005 15 25 35 

6 FZ01-SU25-004DUP 16 26 36 

7 17 27 37 

8 ! 18 28 38 

9 19 29 39 

10 20 ?~s 30 40 

Notes: ________________________________________________________________ __ 

31423A59W.wpd 
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LDC #: 31423A61 

SDG #: 160-5323-1 
Laboratory:Jest America. Inc. 

St ... ol'lt :u""'- <lD 

VALIDATION COMPLETENESS WORKSHEET 
AD Rtf¥-

~ £1"1L 5R-o3-l(c 
METHOD: Total Strontium (Ef¥1 Metf:leel 906.01 

~4 

Date: 3-7 ~ I L( 
Page:_j_of_j_ 

Reviewer: "1 G 
2nd Reviewer: 5Y\ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I : I Yalidaiioo Area 

I. Technical holdina times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

V. Matrix Spike/Matrix Spike Duplicates 

VI. Duplicates 

VII. Laboratory control samples 

VIIi. Carrier recovery 

IX. Minimum detectable activity (MDA) 

X. Samole result verification 

XI. Overall assessment of data 

XII. Field duplicates 

X Iii C:i,lrl ki<>n'-<> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Cammeots 

A Samplina dates: IJ·4-13 +ltl~o~h l;l-1~-13 

A 
() 

A 
sw 
N Not reviewed for ADR validation. V\0 t '~""equ;.re.&. 

A • Not reviewed for ADR validation. 

Sw Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

N 
N 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

DUP 
LCS 

FB = Field blank EB = Equipment blank 

v 

Validated Samples:** indicates sample underwent Level IV validation 
I . I Ql so, 

1 FZ01-SU25-004** 11 21 31 

2 FZ01-SU29-001 ** 12 22 32 

3 FZ01-SU32-002** 13 23 33 

4 FZ01-SU08-001 14 24 34 

5 FZ01-SU22-005 15 25 35 

6 FZ01-SU25-004DUP 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 ?SS 30 40 

Notes: ________________________________ _ 

31423A61W.wpd 
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Enclosure II 

EPA Level IV Data Validation Reports 



LDC Report# 31423A59 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: NAS Alameda Site 32, FZ01 

Collection Date: December 4, 2013 

LDC Report Date: March 13, 2014 

Matrix: Soil 

Parameters: Isotopic Uranium 

Validation Level: EPA Level IV 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 160-5323-1 

Sample Identification 

FZ01-SU25-004 
FZ01-SU29-001 
FZ01-SU32-002 

V:\LOGIN\FW TTEC\ALAMEDA\31423A59_FW4.DOC 1 



Introduction 

This data review covers 3 soil samples listed on the cover sheet. The analyses were per 
DOE EML A-01-R Modified for Isotopic Uranium. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 201 0). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOG IN\FW TTEC\ALAMEDA \31423A59_FW4. DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Uranium-235/236 0.004923 pCi/g All samples in SDG 160-5323-1 
Uranium-238 0.005403 pCi/g 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks with the following 
exceptions: 

Reported Modified Final 
Sample Isotope Activity Activity 

FZ01-SU25-004 Uranium-235/236 0.0170 pCi/g 0.0170U pCi/g 

FZ01-SU29-001 Uranium-235/236 0.0106 pCi/g 0.0106U pCi/g 

FZ01-SU32-002 Uranium-235/236 0.00643 pCi/g 0.00643U pCi/g 

V. Matrix Spike/Duplicates 

Matrix spike (MS) analysis was not required by the method. 

V:\LOG IN\FW TTEC\ALAMEDA \31423A59 _FW4. DOC 3 



Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Tracer Recovery 

All tracer recoveries were within validation criteria. 

VIII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

IX. Sample Result Verification 

All sample result verifications were acceptable. 

X. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOG IN\FW TTEC\ALAMEDA \31423A59 _FW4.DOC 4 



NAS Alameda Site 32, FZ01 
Isotopic Uranium - Data Qualification Summary - SDG 160-5323-1 

No Sample Data Qualified in this SDG 

NAS Alameda Site 32, FZ01 
Isotopic Uranium- Laboratory Blank Data Qualification Summary- SDG 160-5323-
1 

Modified Final 
--~,.. Sample Isotope Activity A or P 

160-5323-1 FZ01-SU25-004 Uranium-235/236 0.0170U pCi/g A 

160-5323-1 FZ01-SU29-001 Uranium-235/236 0.01 06U pCi/g A 

160-5323-1 FZ01-SU32-002 Uranium-235/236 0.00643U pCi/g A 

V:ILOGINIFW TTECIALAMEDA\31423A59_FW4.DOC 5 



LDC#: 31423A59 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5323-1 -ABRiiV 
Laboratory: Test America. Inc. 

l)O£ 
METHOD: Isotopic Uranium ~ML A-01-R Mod.) 

Date: 3 - 7- I Lf 
Page:_Lof_l_ 

Reviewer: M. G 
2nd Reviewer: 5(Y) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Yll 

Note: 

I ~alidaliao A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Duplicates 

Laboratory control samples 

Tracer Recovery 

Minimum Detectable Activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i<>lrl nl<>nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: ld-t.f-13 

A 
A 

sw 
N. V\0 t req CA i~eJ 
A 'Dur v 

A Not reviewed for ADR validation. LCS 
A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

N 
N 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples::*/ndicates sample underwent Level IV validation 
Ql\ Soo 

1 FZ01-SU25-004** 11 21 31 

2 FZ01-SU29-001 ** 12 22 32 

3 FZ01-SU32-002** 13 23 33 

4 L.V -vuvu-y<> 1 14 24 34 

5 FZ01-~005 15 25 35 

6 ~C::l'""' nn..u:\up 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 ?~S 30 40 

Notes: _________________________________ _ 

31423A59W.wpd 
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LDC#: 31'1;;1. 3A'>"9 
·:,~ :~i~!:

VAUDttTION FINDINGS.CHECKLIST 
SDG #: ______ _ 

£ML A-01-R Moo( 
Method:Radiochemistry(EPA Method ) 

NIST traceable standards used for all calibrations? 
,, 

Was the check source identified by activity at")d rad!onuclide? 

check sources including background counts analyzed at the requiried 
and within laboratory control limits? 

Were a matrix spike (MS) analyzed foJI each matrix in this SDG? If 
which matrix does not have an assoqiated MS/MSD,or MS/OUP 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Were activities adjusted to reflect ail sample dilu:ions and dry weight factors 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.IV version 1 .o 

Page:_\ ot2 
Reviewer: M G 

2nd Reviewer: 4V'1 



LDC #: ?I t.f d. :,A ~9 
SDG #:. ______ _ 

analytes were detected in the field blanks. 

RAD-EPA.JV version 1.0 

VALIDATION FINDINGS CHECKLIST Page:i:_ot;;.. 
Reviewer: P\ G 

2nd Reviewer:~ 



LDC #: 31423A59 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: Radiochemistry, Method EML A-01-R Mod. 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Were blank analyses performed as required? If no, please see qualifications below. 

N N/A Were any act1v1t1es m the blanks greater than the m1mmum detectable act1v1ty? If yes, please see quahf1cat1ons below. 

c "t Cif, .. A · ted S ---.--- - II .. 

I Isotope II Blank ID I Blank Sample Identification 

~:t~;~IIG 
Action Limit 

I 1 2 3 

U-235/236 0.004923 0.0246 

I 
0.0170 

I 
0.0106 

I 
0.00643 

I I I I I I U-238 0.005403 0.0270 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Bianks\31423A59. wpd 

Page:_l_of_j_ 

Reviewer: /Ill G-
2nd Reviewer: .}:::]q 

I I I 



LDC #: 31 '-1: d- 3 A 5'1 VALIDATION FINDINGS WORKSHEET 
SDG #: - Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: £"'1 L A- 0 I- R M o J 

Page:_! _of_\ _ 
Reviewer: M G 

2nd Reviewer: .2:JG 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = l.§.:Q.L x 1 00 
(S+D)/2 

Sample 10 

LCS 

-

0 

I 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

u ~ .?33/ J3l( 
-

Matrix spike sample 

-

Duplicate RPD 

U-d36 

Chemical recovery 

u- d~ :1. 

Found/S (units) 

I. '56S' (rc•;~) 

-

o. d<=t3 (rc; /}) 
-t 
- O.Qt;f..l 

~-l<o3 (J pv>~ ~ 

L Recalculated I Reoortecl 

True/D (units) I o/oR or R!o~ _I[_ .~~.?r RPD _ . _ 

/. 5~ (r<:t/}, 
<16 ~<3 

- - -
0. ~G{,~ (pCi ~) 

R£R R£R 

+ o.oro t;~ o .. d 1 0. ;2 I - -
-· 

g. ~;25 (J.pw.) 7'-{." 7(;,.7 

Acceptable 
(Y/N) -

I '( 

I -

-
I 

y 

l 
Comments: Refer to appropriate worksheet for list of gualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 314 ;J?>A t:;'=t VALIDATION FINDINGS WORKSHEET Page:_Lof_L_ 
SDG #: Sample Calculation Verification Reviewer: P\ G 

METHOD: Radiochemistry (Method: £ M L A- 0 I- R MoJ ) 
2nd reviewer: ~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Have results been reported and calculated correctly? 
Are results within the calibrated range of the instruments? 

Analyte results for··-:-__ # __ I...!., __ U_-_d_3_3....;./_~_3_l.f_:_ ________ reported with a positive detect were recalculated 
and verified using the following equation: 

Activity= 

(cpm - bckgrd cpm) 
(2. 22)(E) (Voi)(CF) 

Recalculation: 

~o~!~~:~::~ (~.d.d)(o.~7o~)(l.'i~o7q) (o.c~b<o )(o.~~e) 
CF = %R, Self-absorbance, abundance, ect. 0 

Reported 
Concentration 

# Sample ID Analyte wc.V~> 

u- CJ33/023'1 
v 

I I 0·'330 

t? ~ u- ~~i) /J3~ O.OtO<o 

~ 3 U-~38 o.~d-1 

Calculated 
Concen~tion Acceptable 
( pC: ~ ) (YIN) 

Q, 3~0 v 
Q.Q(()(;, 

0.3~ I II 
.. 

I 
I 
I 

Note:. _________________________ ~------~-------------------------------------
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LDC Report# 31423A61 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: NAS Alameda Site 32, FZ01 

Collection Date: December 4, 2013 

LDC Report Date: March 13, 2014 

Matrix: Soil 

Parameters: Strontium-90 

Validation Level: EPA Level IV 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 160-5323-1 

Sample Identification 

FZ01-SU25-004 
FZ01-SU29-001 
FZO 1-SU32-002 
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Introduction 

This data review covers 3 soil samples listed on the cover sheet. The analyses were per 
DOE EML SR-03-RC Modified for Strontium-90. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 201 0). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

2 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

; . - 'r ) Strontium-SO 0.3337 pCi/g All samples in SDG 160-5323-1 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/(Matrix Spike) Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

3 
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Associated 
LCSID Isotope %R (Limits) Samples Flag AorP 

LCS Strontium-90 138 (88-136) All samples in SDG J (all detects) p 
160-5323-1 

VIII. Carrier Recovery 

All carrier recoveries were within validation criteria. 

IX. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

No field duplicates were identified in this SDG. 

XIII. Field Blanks 

No field blanks were identified in this SDG. 

4 
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NAS Alameda Site 32, FZ01 
Strontium-90 - Data Qualification Summary - SDG 160-5323-1 

SDG Sample Isotope Flag A or P Reason 

160-5323-1 FZ01-SU25-004 Strontium-90 J (all detects) p Laboratory control 
FZ01-SU29-001 samples (%R) 
FZ01-SU32-002 

NAS Alameda Site 32, FZ01 
Strontium-90 - Laboratory Blank Data Qualification Summary - SDG 160-5323-1 

No Sample Data Qualified in this SDG 

5 
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LDC #:-----'3:::....1'-'4=23=A=6'-'-1 __ _ 
SDG #:_...!.,;16~0~-5~3~2:.:::.3-....!1 __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
~/IV 

St..-olllt ,'u""'- 9D ~.y £ ,..-\ L 5R- 03- £<: ~~. 
METHOD: Total Strontium (EPA Metl9eel 906.0) 

<m4J 

Date: 3-7- IL( 

Page:_Lof__L 
Reviewer: M G 

2nd Reviewer: C(lo
1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

)(Ill 

Note: 

I llalidatiao A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=iAirl hl<>nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: IJ-4-13 

A 
A 

sw 
N Not reviewed for ADR validation. vtot 

A Not reviewed for ADR validation. "()Up 

Sw Not reviewed for ADR validation. LC.S 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

JJ 
r-J 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples:** Indicates sample underwent Level IV validation 
I . I Ql stJ, 

1 FZ01-SU25-004** 11 21 31 

2 FZ01-SU29-001 ** 12 22 32 

3 FZ01-SU32-002** 13 23 33 

4 - - 14 24 34 

5 FZ01~-005 15 25 35 

6 ~C'I p 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 'F13 s 30 40 

'~"eq u i .r e-&. 
v 

Notes: ____________________________________________________________________ ___ 

31423A61W.wpd 
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LDC #: 31L/ ~ 3ACo I 
,,. ;:~±,~1~~L:\. 

VAJb~~f~N FINDINGS,CHECKLIST 
SDG #:. ______ _ 

£NIL SR-03-RC. 
Method:Radiochemistry(151?,'\ Method ) 

NIST traceable standards used fer all calibrations? 

the check source identified by aryd radionuclide? 

check sources including background counts analyzed at the requiried 
m•rlu .. nr:-:v and within laboratory control limits? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.IV version 1.0 

Page:_\ of~ 
Reviewer: tJ\ G 

2nd Reviewer;. ~ 



LDC #: ~ l tid- ~AG:, I 
SDG #: _______ _ 

analytes were detected in the field blanks. 

RAD-EPA.fV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page:£ of~ 
Reviewer: P\ 6 

2nd Reviewer: ~ 



LDC #: 31423A61 

METHOD: Radiochemistry, Method EML SR-03-RC 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Nut applicable questions are identified as "N/A". 
~ Were blank analyses performed as required? If no, please see qualifications below. 
~ Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

c "t -· Ci/ .. A dS (NO) 
- - - -···[""'·--· -·· J••-.: 

I Isotope II Blank ID I Blank Sample Identification 

llr~rJ~}I'lt~~ G Action umit ;:0, J PB No Qual's. 

6661 I I I I I I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Bianks\31423A61.wpd 
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LDC #: 3 ( l-{ ~ 3 A fo I 
SDG #: -

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample (LCS) 

METHOD: Radiochemistry (Method: £ M L S R- 03- R C 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a laboratory control sample (LGS) analyzed at the required frequency in this SDG? 

Y <bD N/A Were all LCS percent recoveries '(%R) within the control limits of 75-125%? 
LEVEL IV ONLY: 
@ N N/A Were recalculated results acceptable? See level IV Recalculation Worksheet for recalculations. 

-- ---·~---------~------------------------------------------------ --

# LCSID Matrix lsoto~e %R (limit~ Associated Samples 

I LCS ~o i I 5.i--<fo I 3S (88 - 13(o) aIl 

--
--

-

-

-

Comments:. _________ _ 

LCS.35 

-

Page::_____L_ of _L 
Reviewer: MG 

2nd Reviewer: ~ 

--· -- ----

Qualifications 

J"" ole:+s /P 
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LDC #: ~I Lf d- 31-\ (o l VALIDATION FINDINGS WORKSHEET 
SDG #: - Level IV Recalculation Worksheet 

£ML Sl2_~03-RC 
METHOD: Radiochemistry (Method: · ) 

Page:_l __ of_\ _ 
Reviewer: M ~ 

2nd Reviewer: ~ 

Percent recoveries (%R} for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R =Found x 100 
True 

Where, Found = activity of each analyte measured In the analysis 6f the sample. 
True = activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD} was recalculated using the following formula: 

RPD = IS-Dl x 100 
(S+D)/2 

Sample 10 

LC.S 

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Sv- -~o 
Matrix spike sample 

Found/S {units) Truo/0 (units) 

Ill ..;.ku~~ [ ... UA<~.b~ 
%R or RPD (Y/N) 

"""'='"""""'"'==~~ --·---

'd-.~' (rei/;-)I C). tt-1 (rc•/}, /38 138 y 

II· · ·----+--- ·~-- - ·!- - i ---; .fl R£R 

(o 

Duplicate RPD 

S\r - 't 0 
O.OJ7~Ll(pCi(~) O;()f..5' (p<::1) 
! O.l8b - ~_.t~l 

Chemical recovery ~,... 0. oct ?1.{ ( ~) I 0. I Q 5' (d) 

'( o.o-;;.~fo (~)I e>.o~'-1'1 (}) 

Q.(oG, 

89.0 

90.8 

QG R 

O.(o(o 

Bq., 

<=t0.8 

y 

II 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 31 '-l J?:>A fa I VALIDATION FINDINGS WORKSHEET Page:_L_of_i_ 
SDG #: Sample Calculation Verification 

METHOD: Radiochemistry (Method: £ M L 5 1<. - () 3 - RC } 

Reviewer: P\ G 
2nd reviewer: 'fV\ 

\ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(y) N N/A Have results been reported and calculated correctiy? 
&) N N/A Are results within the calibrated range of the instruments? 

Analyte results for a II le..ve.l (If Sa.., pCe-c .:: N. "'D . 
'9fH;i verified YSi!:lg tAe fe!leVf'il'l§ 6Efti&tion: 

repel'4eel ·Nitl=l a poiitiv~ detest were reeetletllated 

Activity = 

(cpm - bckgrd cpm) 
(2.22)(E)(Voi)(CF) 

E = Efficiency 
Vol= Volume 
CF == %R, Self-absorbance. abundance, ect. 

# SampleiD 

I 

i 

I 

I I 

Recalculation: 

Analyte 

! 

Reportsd Calculated 
Concentration Conce~tion Acceptable 
ere.•(~> ( pC: ;q_ ) (Y/N} 

v u 

; 

Nore:-------------------------------------------------------------------------------

RECALC.35 Version 1.0 (3/~/2000) 
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ANALYTICAL REPORT

Job Number: 160-5323-1

Job Description: Alameda Site 32

For:
Tetra Tech, Inc.

17885 Von Karman Ave, Ste 500
Irvine, CA  92614

Attention:  Sabina Sudoko

_____________________________________________

Approved for release.
Erika K Gish
Project Manager II
2/28/2014 10:27 AM

Erika K Gish, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
erika.gish@testamericainc.com

02/28/2014  
Revision: 1

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Tetra Tech, Inc.

Project: Alameda Site 32

Report Number: 160-5323-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

Revision 1:  Client requested that "J" flags be removed from data for QC excursions.

RECEIPT

The samples were received on 1/28/2014 10:21 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 21.0º C.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3), FZ01-SU08-001 (160-5323-4) and 

FZ01-SU22-005 (160-5323-5) were analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with DOE A01R_U. The samples 

were prepared on 02/03/2014 and analyzed on 02/06/2014. 

Count Time: All samples and QC were counted for 400 mins.

The samples contain rocks and are not homogeneous. 
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Samples were extremely difficult to load onto column cartridges. Multiple syringe filters were required: (160-5323-1 DU), FZ01-SU08-001 

(160-5323-4), FZ01-SU22-005 (160-5323-5), FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 

(160-5323-3).

No other difficulties were encountered during the Isotopic Uranium analysis.

All other quality control parameters were within the acceptance limits.

STRONTIUM-90 (GFPC)

Samples FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3), FZ01-SU08-001 (160-5323-4) and 

FZ01-SU22-005 (160-5323-5) were analyzed for Strontium-90 (GFPC) in accordance with DOE SR-03-RC. The samples were prepared 

on 01/31/2014 and analyzed on 02/11/2014. 

Count Time: All samples and QC were counted for 400 mins.

The method blank (MB) associated with the following samples exhibited concentrations of strontium-90 above the requested limit:  

(160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), FZ01-SU08-001 (160-5323-4), FZ01-SU22-005 (160-5323-5), 

FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), FZ01-SU32-002 (160-5323-3). The contaminant was not detected in the 

associated samples, therefore re-analysis is not required.

The laboratory control sample (LCS) spike recovery associated with the following samples was outside the upper control limit of 136% 

(137%) indicating a potential positive bias for strontium-90:  (160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), 

FZ01-SU08-001 (160-5323-4), FZ01-SU22-005 (160-5323-5), FZ01-SU25-004 (160-5323-1), FZ01-SU29-001 (160-5323-2), 

FZ01-SU32-002 (160-5323-3). The contaminant was not detected in the associated samples, therefore re-analysis is not required.

No other difficulties were encountered during the Sr-90 analysis.

All other quality control parameters were within the acceptance limits.

Page 6 of 801



Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5323-1Client Sample ID: FZ01-SU25-004
Matrix: SolidDate Collected: 12/04/13 10:38

Date Received: 01/28/14 10:25

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.330

(2σ+/-)

0.0662

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.003450.300

RL DLC

0.0602

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004300.3000.01530.01520.0170Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003450.3000.06190.05670.293Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

76.7

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0175 U

(2σ+/-)

0.186

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1520.320

RL DLC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 190.8

Lab Sample ID: 160-5323-2Client Sample ID: FZ01-SU29-001
Matrix: SolidDate Collected: 12/04/13 11:29

Date Received: 01/28/14 10:25

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.295

(2σ+/-)

0.0635

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.007150.300

RL DLC

0.0584

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004450.3000.01220.01220.0106Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.006180.3000.05950.05520.265Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

75.2

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0343 U

(2σ+/-)

0.150

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1210.320

RL DLC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.9

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 192.0

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5323-3Client Sample ID: FZ01-SU32-002
Matrix: SolidDate Collected: 12/04/13 13:07

Date Received: 01/28/14 10:25

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.313

(2σ+/-)

0.0629

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.004620.300

RL DLC

0.0572

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004060.3000.009110.009090.00643Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003260.3000.06370.05770.321Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

79.6

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0297 U

(2σ+/-)

0.179

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1490.320

RL DLC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 181.5

Lab Sample ID: 160-5323-4Client Sample ID: FZ01-SU08-001
Matrix: SolidDate Collected: 12/16/13 08:46

Date Received: 01/28/14 10:25

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.390

(2σ+/-)

0.0683

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.006990.300

RL DLC

0.0599

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003550.3000.01150.01150.0101Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.002850.3000.05900.05300.310Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.138

(2σ+/-)

0.174

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1350.320

RL DLC

0.174

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 190.0

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5323-5Client Sample ID: FZ01-SU22-005
Matrix: SolidDate Collected: 12/16/13 08:12

Date Received: 01/28/14 10:25

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.262

(2σ+/-)

0.0587

(2σ+/-)

102/06/14 15:0702/03/14 10:45pCi/g0.007730.300

RL DLC

0.0544

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/03/14 10:45 02/06/14 15:07 10.004300.3000.01830.01820.0224Uranium-235/236

pCi/g 02/03/14 10:45 02/06/14 15:07 10.003450.3000.05540.05150.243Uranium-238

Uranium-232 30 - 110

Tracer

02/03/14 10:45 02/06/14 15:07 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

77.0

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.00118 U

(2σ+/-)

0.172

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1420.320

RL DLC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 185.1

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

U-232

76.7160-5323-1

Percent Yield (Acceptance Limits)

FZ01-SU25-004

60.0160-5323-1 DU FZ01-SU25-004

75.2160-5323-2 FZ01-SU29-001

79.6160-5323-3 FZ01-SU32-002

93.5160-5323-4 FZ01-SU08-001

77.0160-5323-5 FZ01-SU22-005

90.4LCS 160-102716/2-A Lab Control Sample

85.2MB 160-102716/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

Method: SR-03-RC - Strontium-90 (GFPC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (40-110) (40-110)

Sr (C) Y

89.1 90.8160-5323-1

Percent Yield (Acceptance Limits)

FZ01-SU25-004

87.1 92.0160-5323-1 DU FZ01-SU25-004

87.9 92.0160-5323-2 FZ01-SU29-001

88.7 81.5160-5323-3 FZ01-SU32-002

87.2 90.0160-5323-4 FZ01-SU08-001

88.4 85.1160-5323-5 FZ01-SU22-005

91.4 92.0LCS 160-102640/2-A Lab Control Sample

89.0 86.3MB 160-102640/1-A Method Blank

Tracer/Carrier Legend

Sr (C) = Sr Carrier

Y = Y Carrier

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-102716/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103706 Prep Batch: 102716

Uranium-233/234

Analyte

U 102/06/14 15:0702/03/14 10:45pCi/g0.00774

DLC

0.300

RL

0.01000.0100

(2σ+/-) (2σ+/-)

MB

0.001249

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/06/14 15:0702/03/14 10:45pCi/g0.003930.3000.009180.009170.004923Uranium-235/236

102/06/14 15:0702/03/14 10:45pCi/g0.004460.3000.009140.009120.005403Uranium-238

Tracer

Uranium-232 30 - 110 02/03/14 10:45 02/06/14 15:07 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

85.2

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102716/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103707 Prep Batch: 102716

Uranium-233/23

4

Analyte

120-84981.5651.59 0.179 0.300 0.00595

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 1.63 1.615 0.183 0.300 0.00514 pCi/g 99 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

90.4

LCS

Client Sample ID: FZ01-SU25-004Lab Sample ID: 160-5323-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 103709 Prep Batch: 102716

Uranium-233/23

4

Analyte

10.280.29230.330 0.0693 0.300 0.0128

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235/23

6

0.0170 0.01687 0.0169 0.300 0.00533 pCi/g 0 1

Uranium-238 0.293 0.2669 0.0652 0.300 0.00956 pCi/g 0.21 1

Uranium-232

Tracer

30 - 110

DU

Qualifier Limits%Yield

60.0

DU

Method: SR-03-RC - Strontium-90 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

102/11/14 11:4601/31/14 11:28pCi/g0.151

DLC

0.320

RL

0.2060.204

(2σ+/-) (2σ+/-)

MB

0.3337

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Carrier

Sr Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.0

MB MB

01/31/14 11:28 02/11/14 11:46 1Y Carrier 86.3 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102640/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

136-8813812.619.14 1.17 0.320 0.123

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

91.4

LCS

Y Carrier 92.0 40 - 110

Client Sample ID: FZ01-SU25-004Lab Sample ID: 160-5323-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

10.660.26560.0175 U 0.191 0.320 0.142

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

87.1

DU

Y Carrier 92.0 40 - 110

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Rad

Prep Batch: 102640

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5323-1 FZ01-SU25-004 Total/NA

Solid DPS-7160-5323-1 DU FZ01-SU25-004 Total/NA

Solid DPS-7160-5323-2 FZ01-SU29-001 Total/NA

Solid DPS-7160-5323-3 FZ01-SU32-002 Total/NA

Solid DPS-7160-5323-4 FZ01-SU08-001 Total/NA

Solid DPS-7160-5323-5 FZ01-SU22-005 Total/NA

Solid DPS-7LCS 160-102640/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102640/1-A Method Blank Total/NA

Prep Batch: 102716

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom160-5323-1 FZ01-SU25-004 Total/NA

Solid ExtChrom160-5323-1 DU FZ01-SU25-004 Total/NA

Solid ExtChrom160-5323-2 FZ01-SU29-001 Total/NA

Solid ExtChrom160-5323-3 FZ01-SU32-002 Total/NA

Solid ExtChrom160-5323-4 FZ01-SU08-001 Total/NA

Solid ExtChrom160-5323-5 FZ01-SU22-005 Total/NA

Solid ExtChromLCS 160-102716/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-102716/1-A Method Blank Total/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU25-004 Lab Sample ID: 160-5323-1
Matrix: SolidDate Collected: 12/04/13 10:38

Date Received: 01/28/14 10:25

Prep ExtChrom 02/03/14 10:45 SCB102716 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis A-01-R 1 103708 02/06/14 15:07 MLK TAL SLTotal/NA

Prep DPS-7 102640 01/31/14 11:28 RLS TAL SLTotal/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU29-001 Lab Sample ID: 160-5323-2
Matrix: SolidDate Collected: 12/04/13 11:29

Date Received: 01/28/14 10:25

Prep ExtChrom 02/03/14 10:45 SCB102716 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis A-01-R 1 103711 02/06/14 15:07 MLK TAL SLTotal/NA

Prep DPS-7 102640 01/31/14 11:28 RLS TAL SLTotal/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU32-002 Lab Sample ID: 160-5323-3
Matrix: SolidDate Collected: 12/04/13 13:07

Date Received: 01/28/14 10:25

Prep ExtChrom 02/03/14 10:45 SCB102716 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis A-01-R 1 103712 02/06/14 15:07 MLK TAL SLTotal/NA

Prep DPS-7 102640 01/31/14 11:28 RLS TAL SLTotal/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU08-001 Lab Sample ID: 160-5323-4
Matrix: SolidDate Collected: 12/16/13 08:46

Date Received: 01/28/14 10:25

Prep ExtChrom 02/03/14 10:45 SCB102716 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis A-01-R 1 103713 02/06/14 15:07 MLK TAL SLTotal/NA

Prep DPS-7 102640 01/31/14 11:28 RLS TAL SLTotal/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU22-005 Lab Sample ID: 160-5323-5
Matrix: SolidDate Collected: 12/16/13 08:12

Date Received: 01/28/14 10:25

Prep ExtChrom 02/03/14 10:45 SCB102716 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis A-01-R 1 103714 02/06/14 15:07 MLK TAL SLTotal/NA

Prep DPS-7 102640 01/31/14 11:28 RLS TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU22-005 Lab Sample ID: 160-5323-5
Matrix: SolidDate Collected: 12/16/13 08:12

Date Received: 01/28/14 10:25

Analysis SR-03-RC 02/11/14 11:46 RTM1 104395 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Certification Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-14

California NELAP 9 09266CA 03-31-14

Connecticut State Program 1 PH-0241 03-31-15

Florida NELAP 4 E87689 06-30-14

Illinois NELAP 5 200023 11-30-14

Iowa State Program 7 373 12-01-14

Kansas NELAP 7 E-10236 10-31-14

Kentucky (DW) State Program 4 90125 12-31-14

L-A-B DoD ELAP L2305 01-10-16

Louisiana NELAP 6 LA140007 12-31-14

Maryland State Program 3 310 09-30-14

Missouri State Program 7 780 06-30-14

Nevada State Program 9 MO000542013-1 07-31-14

New Jersey NELAP 2 MO002 06-30-14

New Mexico State Program 6 06-30-10 *

New York NELAP 2 11616 04-01-14

North Dakota State Program 8 R207 06-30-14

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 2013-049 08-31-14

Pennsylvania NELAP 3 68-00540 02-28-14 *

South Carolina State Program 4 85002001 06-30-14

Texas NELAP 6 T104704193-13-6 07-31-14

USDA Federal P330-07-00122 01-09-17

USEPA Reg V SDWA Federal 1 WG-15J 08-30-14

Utah NELAP 8 MO000542013-5 07-31-14

Virginia NELAP 3 2236 06-14-14

Washington State Program 10 C592 08-30-14

West Virginia DEP State Program 3 381 02-28-14 *

TestAmerica St. Louis

* Expired certification is currently pending renewal and is considered valid.

Page 16 of 801



Method Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

DOESR-03-RC Strontium-90 (GFPC) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5323-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5323-1 FZ01-SU25-004 Solid 12/04/13 10:38 01/28/14 10:25

160-5323-2 FZ01-SU29-001 Solid 12/04/13 11:29 01/28/14 10:25

160-5323-3 FZ01-SU32-002 Solid 12/04/13 13:07 01/28/14 10:25

160-5323-4 FZ01-SU08-001 Solid 12/16/13 08:46 01/28/14 10:25

160-5323-5 FZ01-SU22-005 Solid 12/16/13 08:12 01/28/14 10:25

TestAmerica St. Louis
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Detection Limit Exceptions Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5323-1

Project/Site: Alameda Site 32

Method Lab PQLClient RLUnitsAnalyteMatrix

The requested project specific reporting limits listed below were less than laboratory standard quantitation limits (PQL) but greater 

than or equal to the laboratory method detection limits (MDL). It must be noted that results reported below lab standard 

quantitation limits may result in false positive/false negative values and less accurate quantitation. Routine laboratory procedures 

do not indicate corrective action for detections below the laboratory's PQL.

A-01-R 1.00.300pCi/gUranium-233/234Solid

A-01-R 1.00.300pCi/gUranium-235/236Solid

A-01-R 1.00.300pCi/gUranium-238Solid

SR-03-RC 3.00.320pCi/gStrontium-90Solid

TestAmerica St. Louis

Page 19 of 801



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

06/03/60 (Purchased Reagent) Am-241 7.281 BqEckert & Ziegler, Lot 82232-33482232-334_00001

Pu-239 7.137 Bq
Th-230 7.63 Bq

06/03/60 (Purchased Reagent) Am-241 5.114 BqEckert & Zigler, Lot 82233-33482233-334_00001

Pu-239 6.064 Bq
Th-230 4.95 Bq

06/02/60 (Purchased Reagent) Am-241 5.652 BqEckert & Zigler, Lot 82234-33482234-334_00001

Pu-239 5.936 Bq
Th-230 5.685 Bq

06/04/60 (Purchased Reagent) Am-241 7.466 BqEckert & Ziegler, Lot 82235-33482235-334_00001

Pu-239 6.897 Bq
Th-230 7.167 Bq

06/02/60 (Purchased Reagent) Am-241 6.891 BqEckert & Ziegler, Lot 82236-33482236-334_00001

Pu-239 6.664 Bq
Th-230 7.107 Bq

06/01/60 (Purchased Reagent) Am-241 5.608 BqEckert & Ziegler, Lot 82237-33482237-334_00003

Pu-239 6.424 Bq
Th-230 5.856 Bq

06/09/60 (Purchased Reagent) Am-241 6.39 BqEckert & Ziegler, Lot 82243-33482243-334_00001

Pu-239 5.979 Bq
Th-230 5.856 Bq

06/09/60 (Purchased Reagent) Am-241 6.897 BqEckert & Zigler, Lot 82244-33482244-334_00001

Pu-239 6.717 Bq
Th-230 7.352 Bq

06/09/60 (Purchased Reagent) Am-241 5.528 BqEckert & Ziegler, Lot 82245-33482245-334_00001

Pu-239 5.437 Bq
Th-230 6.727 Bq

06/09/60 (Purchased Reagent) Am-241 6.002 BqEckert & Ziegler, Lot 82246-33482246-334_00001

Pu-239 5.353 Bq
Th-230 5.57 Bq

06/10/60 (Purchased Reagent) Am-241 6.291 BqEckert & Ziegler, Lot 82247-33482247-334_00001

Pu-239 5.746 Bq
Th-230 6.251 Bq

ICPC13 LLC A_00002 Al 0.2 ug/mL1000 mL 2 mL03/07/14 02/07/14ICP CAL1/LLC_00007 5% HCl/5%HN03, Lot 
279007

As 0.01 ug/mL
B 0.05 ug/mL
Ba 0.05 ug/mL
Be 0.005 ug/mL
Bi 0.2 ug/mL
Ca 1 ug/mL
Cd 0.005 ug/mL
Co 0.05 ug/mL
Cr 0.01 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cu 0.025 ug/mL
Fe 0.1 ug/mL
K 5 ug/mL
Li 0.05 ug/mL
Mg 1 ug/mL
Mn 0.015 ug/mL
Na 1 ug/mL
Ni 0.04 ug/mL
P 0.25 ug/mL
Pb 0.01 ug/mL
Se 0.015 ug/mL
Sr 0.005 ug/mL
Th 0.2 ug/mL
Tl 0.02 ug/mL
U 0.5 ug/mL
V 0.05 ug/mL
Zn 0.02 ug/mL
Ag 0.01 ug/mLICPC13 LLC B_00001 2 mL
Mo 0.04 ug/mL
Sb 0.01 ug/mL
Si 0.4 ug/mL
Sn 0.1 ug/mL
Sulfur 5 ug/mL
Ti 0.02 ug/mL

09/10/14 (Purchased Reagent) Al 100 ug/mLAccuScience, Lot 1050477.ICPC13 LLC A_00002
As 5 ug/mL
B 25 ug/mL
Ba 25 ug/mL
Be 2.5 ug/mL
Bi 100 ug/mL
Ca 500 ug/mL
Cd 2.5 ug/mL
Co 25 ug/mL
Cr 5 ug/mL
Cu 12.5 ug/mL
Fe 50 ug/mL
K 2500 ug/mL
Li 25 ug/mL
Mg 500 ug/mL
Mn 7.5 ug/mL
Na 500 ug/mL
Ni 20 ug/mL
P 125 ug/mL
Pb 5 ug/mL
Se 7.5 ug/mL
Sr 2.5 ug/mL
Th 100 ug/mL
Tl 10 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

U 250 ug/mL
V 25 ug/mL
Zn 10 ug/mL

09/10/14 (Purchased Reagent) Ag 5 ug/mLAccuScience, Lot 1050477.ICPC13 LLC B_00001
Mo 20 ug/mL
Sb 5 ug/mL
Si 200 ug/mL
Sn 50 ug/mL
Sulfur 2500 ug/mL
Ti 10 ug/mL

ICPC13 CAL A_00001 Ag 1 ug/mL1000 mL 5 mL03/18/14 02/18/14ICP CAL2/CCV_00010 5% HCl/5@HN03, Lot 
306514

Mo 1 ug/mL
Sb 1 ug/mL
Si 5 ug/mL
Sn 5 ug/mL
Sulfur 50 ug/mL
Ti 5 ug/mL
K 50 ug/mLICPC13 CAL B_00001 5 mL
Na 50 ug/mL
P 50 ug/mL
Al 50 ug/mLICPC13 CAL C_00001 5 mL
Ca 50 ug/mL
Fe 50 ug/mL
Mg 50 ug/mL
B 5 ug/mLICPC13 CAL D_00001 5 mL
Ba 5 ug/mL
Li 5 ug/mL
Pb 5 ug/mL
Sr 5 ug/mL
Th 5 ug/mL
U 5 ug/mL
V 5 ug/mL
Zn 5 ug/mL
As 5 ug/mLICPC13 CAL E_00001 5 mL
Be 5 ug/mL
Bi 5 ug/mL
Cd 5 ug/mL
Co 5 ug/mL
Cr 5 ug/mL
Cu 5 ug/mL
Mn 5 ug/mL
Ni 5 ug/mL
Se 1 ug/mL
Tl 1 ug/mL

09/16/14 (Purchased Reagent) Ag 200 ug/mLAccuScience, Lot 1050679.ICPC13 CAL A_00001
Mo 200 ug/mL
Sb 200 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Si 1000 ug/mL
Sn 1000 ug/mL
Sulfur 10000 ug/mL
Ti 1000 ug/mL

09/16/14 (Purchased Reagent) K 10000 ug/mLAccuScience, Lot 1050680.ICPC13 CAL B_00001
Na 10000 ug/mL
P 10000 ug/mL

09/16/14 (Purchased Reagent) Al 10000 ug/mLAccuScience, Lot 1050681.ICPC13 CAL C_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Mg 10000 ug/mL

09/16/14 (Purchased Reagent) B 1000 ug/mLAccuScience, Lot 1050682.ICPC13 CAL D_00001
Ba 1000 ug/mL
Li 1000 ug/mL
Pb 1000 ug/mL
Sr 1000 ug/mL
Th 1000 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

09/16/14 (Purchased Reagent) As 1000 ug/mLAccuScience, Lot 1050696.ICPC13 CAL E_00001
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
Mn 1000 ug/mL
Ni 1000 ug/mL
Se 200 ug/mL
Tl 200 ug/mL

ICPC13 CAL A_00001 Ag 2 ug/mL1000 mL 10 mL03/07/14 02/07/14ICP CAL3\LRC_00007 5% HCl /5%HN03, Lot 
279007

Mo 2 ug/mL
Sb 2 ug/mL
Si 10 ug/mL
Sn 10 ug/mL
Sulfur 100 ug/mL
Ti 10 ug/mL
K 100 ug/mLICPC13 CAL B_00001 10 mL
Na 100 ug/mL
P 100 ug/mL
Al 100 ug/mLICPC13 CAL C_00001 10 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL
B 10 ug/mLICPC13 CAL D_00001 10 mL
Ba 10 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Li 10 ug/mL
Pb 10 ug/mL
Sr 10 ug/mL
Th 10 ug/mL
U 10 ug/mL
V 10 ug/mL
Zn 10 ug/mL
As 10 ug/mLICPC13 CAL E_00001 10 mL
Be 10 ug/mL
Bi 10 ug/mL
Cd 10 ug/mL
Co 10 ug/mL
Cr 10 ug/mL
Cu 10 ug/mL
Mn 10 ug/mL
Ni 10 ug/mL
Se 2 ug/mL
Tl 2 ug/mL

09/16/14 (Purchased Reagent) Ag 200 ug/mLAccuScience, Lot 1050679.ICPC13 CAL A_00001
Mo 200 ug/mL
Sb 200 ug/mL
Si 1000 ug/mL
Sn 1000 ug/mL
Sulfur 10000 ug/mL
Ti 1000 ug/mL

09/16/14 (Purchased Reagent) K 10000 ug/mLAccuScience, Lot 1050680.ICPC13 CAL B_00001
Na 10000 ug/mL
P 10000 ug/mL

09/16/14 (Purchased Reagent) Al 10000 ug/mLAccuScience, Lot 1050681.ICPC13 CAL C_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Mg 10000 ug/mL

09/16/14 (Purchased Reagent) B 1000 ug/mLAccuScience, Lot 1050682.ICPC13 CAL D_00001
Ba 1000 ug/mL
Li 1000 ug/mL
Pb 1000 ug/mL
Sr 1000 ug/mL
Th 1000 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

09/16/14 (Purchased Reagent) As 1000 ug/mLAccuScience, Lot 1050696.ICPC13 CAL E_00001
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Mn 1000 ug/mL
Ni 1000 ug/mL
Se 200 ug/mL
Tl 200 ug/mL

ICPC ICV 1_00001 Mo 1 ug/mL1000 mL 5 mL03/10/14 02/10/14ICP ICV_00005 2% HCL 2% HN03, Lot 
279007

Sb 1 ug/mL
Si 5 ug/mL
Sn 5 ug/mL
Ti 5 ug/mL
Al 50 ug/mLICPC ICV 3_00001 5 mL
Ca 50 ug/mL
Fe 50 ug/mL
Na 50 ug/mL
Ag 1 ug/mLICPC ICV 4_00001 5 mL
As 5 ug/mL
B 5 ug/mL
Ba 5 ug/mL
Be 5 ug/mL
Bi 5 ug/mL
Cd 5 ug/mL
Co 5 ug/mL
Cr 5 ug/mL
Cu 5 ug/mL
Li 5 ug/mL
Mn 5 ug/mL
Ni 5 ug/mL
P 5 ug/mL
Pb 5 ug/mL
Se 1 ug/mL
Sr 5 ug/mL
Th 5 ug/mL
Tl 1 ug/mL
U 5 ug/mL
V 5 ug/mL
Zn 5 ug/mL
K 50 ug/mLICPC ICV2_00001 5 mL
Mg 50 ug/mL
Sulfur 50 ug/mL

11/01/14 (Purchased Reagent) Mo 200 ug/mLInorganic Venures, Lot G2-MEB499048.ICPC ICV 1_00001
Sb 200 ug/mL
Si 1000 ug/mL
Sn 1000 ug/mL
Ti 1000 ug/mL

10/24/14 (Purchased Reagent) Al 10000 ug/mLInorganic Ventures, Lot G2-MEB499049.ICPC ICV 3_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Na 10000 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

11/01/14 (Purchased Reagent) Ag 200 ug/mLInorganic Ventures, Lot G2-MEB499047.ICPC ICV 4_00001
As 1000 ug/mL
B 1000 ug/mL
Ba 1000 ug/mL
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
Li 1000 ug/mL
Mn 1000 ug/mL
Ni 1000 ug/mL
P 1000 ug/mL
Pb 1000 ug/mL
Se 200 ug/mL
Sr 1000 ug/mL
Th 1000 ug/mL
Tl 200 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

11/01/14 (Purchased Reagent) K 10000 ug/mLInorganic Ventures, Lot G2-MEB499050.ICPC ICV2_00001
Mg 10000 ug/mL
Sulfur 10000 ug/mL

ICPC13 AB 1_00001 As 2.5 ug/mL1000 mL 5 mL03/10/14 02/10/14ICPC MIX AB_00038 5% HCl /5%HN03, Lot 
306514

B 2.5 ug/mL
Ba 2.5 ug/mL
Be 2.5 ug/mL
Li 2.5 ug/mL
Pb 2.5 ug/mL
Se 0.5 ug/mL
Sr 2.5 ug/mL
Th 2.5 ug/mL
U 2.5 ug/mL
V 2.5 ug/mL
Zn 2.5 ug/mL
Ag 0.5 ug/mLICPC13 AB 2_00001 5 mL
Bi 2.5 ug/mL
Cd 2.5 ug/mL
Co 2.5 ug/mL
Cr 2.5 ug/mL
Cu 2.5 ug/mL
Mn 2.5 ug/mL
Mo 0.5 ug/mL
Ni 2.5 ug/mL
Sb 0.5 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Si 2.5 ug/mL
Sn 2.5 ug/mL
Ti 2.5 ug/mL
Tl 0.5 ug/mL
K 100 ug/mLICPC13 ICSA 1_00001 5 mL
Na 100 ug/mL
P 100 ug/mL
Sulfur 100 ug/mL
Al 100 ug/mLICPC13 ICSA 2_00001 5 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL

09/10/14 (Purchased Reagent) As 500 ug/mLAccuScience, Lot 105480.ICPC13 AB 1_00001
B 500 ug/mL
Ba 500 ug/mL
Be 500 ug/mL
Li 500 ug/mL
Pb 500 ug/mL
Se 100 ug/mL
Sr 500 ug/mL
Th 500 ug/mL
U 500 ug/mL
V 500 ug/mL
Zn 500 ug/mL

09/10/14 (Purchased Reagent) Ag 100 ug/mLAccuScience, Lot 105048.ICPC13 AB 2_00001
Bi 500 ug/mL
Cd 500 ug/mL
Co 500 ug/mL
Cr 500 ug/mL
Cu 500 ug/mL
Mn 500 ug/mL
Mo 100 ug/mL
Ni 500 ug/mL
Sb 100 ug/mL
Si 500 ug/mL
Sn 500 ug/mL
Ti 500 ug/mL
Tl 100 ug/mL

09/20/14 (Purchased Reagent) K 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 1_00001
Na 20000 ug/mL
P 20000 ug/mL
Sulfur 20000 ug/mL

09/20/14 (Purchased Reagent) Al 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 2_00001
Ca 20000 ug/mL
Fe 20000 ug/mL
Mg 20000 ug/mL

ICPC13 ICSA 1_00001 K 100 ug/mL1000 mL 5 mL03/10/14 02/10/14ICPC MIX ICSA_00034 5% HCl/5%HN03, Lot 
306514
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Na 100 ug/mL
P 100 ug/mL
Sulfur 100 ug/mL
Al 100 ug/mLICPC13 ICSA 2_00001 5 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL

09/20/14 (Purchased Reagent) K 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 1_00001
Na 20000 ug/mL
P 20000 ug/mL
Sulfur 20000 ug/mL

09/20/14 (Purchased Reagent) Al 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 2_00001
Ca 20000 ug/mL
Fe 20000 ug/mL
Mg 20000 ug/mL

10/31/16 (Purchased Reagent) Ag 66.2 mg/KgERA, Lot DO81-540PR_LCSSRM_00002

Al 9390 mg/Kg
As 88.4 mg/Kg
B 101 mg/Kg
Ba 210 mg/Kg
Be 55.8 mg/Kg
Ca 7530 mg/Kg
Cd 142 mg/Kg
Co 199 mg/Kg
Cr 86.8 mg/Kg
Cu 268 mg/Kg
Fe 12800 mg/Kg
Hg 9.03 mg/Kg
K 2570 mg/Kg
Mg 2850 mg/Kg
Mn 425 mg/Kg
Mo 103 mg/Kg
Na 1040 mg/Kg
Ni 236 mg/Kg
Pb 97.9 mg/Kg
Sb 129 mg/Kg
Se 127 mg/Kg
Sn 149 mg/Kg
Sr 167 mg/Kg
Ti 215 mg/Kg
Tl 140 mg/Kg
V 156 mg/Kg
Zn 130 mg/Kg

12/16/14 (Purchased Reagent) Sr Carrier 0.0249 gCPI, Lot 13L008Sr Carrier_00017

Sr-90_00001 Gross Beta 45120.6 
dpm/mL

100 mL 5.0139 g09/17/59 06/21/11Sr-90_00004 0.1M HCL, Lot 0
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Sr 22560.3 
dpm/mL

Strontium-90 22560.3 
dpm/mL

09/17/59 (Purchased Reagent) Gross Beta 14998.5 Bq/gEckert & Ziegler, Lot 80573-334.Sr-90_00001
Sr 7499.25 Bq/g
Strontium-90 7499.25 Bq/g

Sr-90_00017 Gross Beta 44774.2 
dpm/mL

100 mL 4.9997 g11/29/62 11/28/12Sr-90_00018 0.1M HCL, Lot 0

Strontium-90 22387.1 
dpm/mL

11/29/62 (Purchased Reagent) Gross Beta 14925.6 Bq/gAnalytics, Lot 92352.Sr-90_00017
Strontium-90 7462.82 Bq/g

Sr-90_00012 Gross Beta 45.1206 
dpm/mL

500 mL 0.5 mL10/14/14 10/03/13Sr-90_00021 0.1M HCL, Lot N/A

Strontium-90 22.5603 
dpm/mL

Total Beta Strontium 22.5603 
dpm/mL

Sr-90_00011 Gross Beta 45120.6 
dpm/mL

100 mL 5.0139 g09/17/59 06/01/11.Sr-90_00012 0.1M HCL, Lot 0

Strontium-90 22560.3 
dpm/mL

Total Beta Strontium 22560.3 
dpm/mL

09/17/59 (Purchased Reagent) Gross Beta 14998.5 Bq/gEckert & Ziegler, Lot 0..Sr-90_00011
Strontium-90 7499.25 Bq/g
Total Beta Strontium 7499.25 Bq/g

Th-230_00001 Gross Alpha 2397.01 
dpm/mL

100 mL 5.0878 g04/11/61 06/24/11Th-230_00003 1M HNO3, Lot 0

Th-230 2397.01 
dpm/mL

04/11/61 (Purchased Reagent) Gross Alpha 785.217 Bq/gEckert & Ziegler, Lot 84460-334.Th-230_00001
Th-230 785.217 Bq/g

Th-230_00015 Gross Alpha 2374.49 
dpm/mL

100 mL 5.0489 g11/29/62 11/28/12Th-230_00016 0.5M HNO3, Lot 0

Th-230 2374.49 
dpm/mL

11/29/62 (Purchased Reagent) Gross Alpha 783.829 Bq/gAnalytics, Lot 92523.Th-230_00015
Th-230 783.829 Bq/g

06/18/14 06/13/13 1000 mL U-232_00009 8 mL Uranium-232 82.2457 
dpm/mL

U-232_00020 2M HNO3, Lot n/a

08/25/61 08/29/11 100 mL U-232_00003 5.1609 g Uranium-232 10280.7 
dpm/mL

.U-232_00009 1M HNO3, Lot 0

08/25/61 (Purchased Reagent) Uranium-232 3320.07 Bq/gEckert & Ziegler, Lot 85539-334..U-232_00003

UNAT Parent_00001 Uranium-233/234 70.6912 
dpm/mL

200 mL 20 mL11/13/14 11/11/13UNAT Spike_00001 1M HNO3, Lot n/a
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5323-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Uranium-235/236 3.37064 
dpm/mL

Uranium-238 72.265 dpm/mL
UNAT Ampoule_00001 Uranium-233/234 706.912 

dpm/mL
200 mL 19.2509 

g
03/30/58 05/03/13.UNAT Parent_00001 1M HNO3, Lot n/a

Uranium-235/236 33.7064 
dpm/mL

Uranium-238 722.65 dpm/mL
03/30/58 (Purchased Reagent) Uranium-233/234 7344.2 dpm/gNew Brunswick Lab, Lot CRM 145..UNAT Ampoule_00001

Uranium-235/236 350.18 dpm/g
Uranium-238 7507.7 dpm/g

10/09/14 (Purchased Reagent) Y Carrier 5000 ug/mLCPI, Lot 12j184Y Carrier_00007
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Reagent

82232-334_00001
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Reagent

82233-334_00001
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Reagent

82234-334_00001
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Reagent

82235-334_00001
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Reagent

82236-334_00001
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Reagent

82237-334_00003

Page 46 of 801



Page 47 of 801



Page 48 of 801



Reagent

82243-334_00001
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Reagent

82244-334_00001
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Reagent

82245-334_00001
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Reagent

82246-334_00001
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Reagent

82247-334_00001
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Reagent

ICPC ICV 1_00001
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Reagent

ICPC ICV 3_00001
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Reagent

ICPC ICV 4_00001

Page 74 of 801



Page 75 of 801



Page 76 of 801



Page 77 of 801



Page 78 of 801



Page 79 of 801



Page 80 of 801



Reagent

ICPC ICV2_00001
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Reagent

ICPC13 AB 1_00001
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Reagent

ICPC13 AB 2_00001
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Reagent

ICPC13 CAL A_00001
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Reagent

ICPC13 CAL B_00001
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Reagent

ICPC13 CAL C_00001
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Reagent

ICPC13 CAL D_00001
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Reagent

ICPC13 CAL E_00001
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Reagent

ICPC13 ICSA 1_00001
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Reagent

ICPC13 ICSA 2_00001
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Reagent

ICPC13 LLC A_00002
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Reagent

ICPC13 LLC B_00001
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Reagent

Sr-90_00001
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Reagent

Sr-90_00017
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Reagent

Sr-90_00018
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Reagent

Sr-90_00021
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Reagent

Th-230_00001
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Reagent

Th-230_00015
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Reagent

Th-230_00016
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Reagent

U-232_00003
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Reagent

U-232_00020
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Reagent

UNAT Ampoule_00001
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Reagent

UNAT Spike_00001
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ALPHA SPECTROSCOPY
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Method A-01-R U
Isotopic Uranium (Alpha 

Spectrometry) by Method A-01-R
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Lab Name: Job No.:

SDG No.:

ALPHA SPECTROSCOPY BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Bernsen, Sarah C

02/06/14  14:28

02/03/14  10:45102716

Batch Method:

TestAmerica St. Louis

ExtChrom

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount U-232 00020 UNAT Spike 
00001

2.0 g 0.1 mLMB 160-102716/1 ExtChrom, 
A-01-R

2.0 g 0.1 mL 0.1 mLLCS 
160-102716/2

ExtChrom, 
A-01-R

FZ01-SU25-004 1.9907 g 0.1 mL160-5323-A-1 ExtChrom, 
A-01-R

T

FZ01-SU25-004 2.0011 g 0.1 mL160-5323-A-1 DU ExtChrom, 
A-01-R

T

FZ01-SU29-001 2.0014 g 0.1 mL160-5323-A-2 ExtChrom, 
A-01-R

T

FZ01-SU32-002 2.0032 g 0.1 mL160-5323-A-3 ExtChrom, 
A-01-R

T

FZ01-SU08-001 2.0059 g 0.1 mL160-5323-A-4 ExtChrom, 
A-01-R

T

FZ01-SU22-005 2.0023 g 0.1 mL160-5323-A-5 ExtChrom, 
A-01-R

T

Batch Notes

Balance ID 1123433897

Column Analyst mb

Column Date 2/5/14

CoPrecipitation Analyst mb

CoPrecipitation Date 2/6/14

Person's name who witnessed reagent drop mb

Analyst who added reagent scb

SOP Number  ST-RC-0004, ST-RC-0100, ST-RC-0238

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1A-01-R
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Prep Batch: 102716
Preparation, Extraction Chromatography Resin Actinide Separation
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Prep Batch: 102716

Alpha Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07MB 160-102716/1-A

Client ID: Detector: Yield Truncated: NoAV75

Sigma: Dil Fac:2 1 400Ts:

Analyte MB Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.001249 0.0100 0.0100 U pCi/g 0.300 0.00774

RL DLC

103706

Anly Batch

Uranium-235/236 0.004923 0.00917 0.00918 pCi/g 0.300 0.00393 103706

Uranium-238 0.005403 0.00912 0.00914 pCi/g 0.300 0.00446 103706

Tracer MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.542 0.115 0.173 pCi/g 0.00710 1.85 85.2 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07LCS 160-102716/2-A

Client ID: Detector: Yield Truncated: NoAV77

Sigma: Dil Fac:2 1 400Ts:

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 1.565 0.122 0.179 pCi/g 0.300 0.00595

RL DLC

103707

Anly Batch

Uranium-238 1.615 0.123 0.183 pCi/g 0.300 0.00514 103707

Tracer LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.636 0.118 0.181 pCi/g 0.00804 1.85 90.4 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-1

Client ID: Detector: Yield Truncated: NoFZ01-SU25-004 AV78

Sigma: Dil Fac:2 1 400Ts:

Analyte  Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.330 0.0602 0.0662 pCi/g 0.300 0.00345

RL DLC

103708

Anly Batch

Uranium-235/236 0.0170 0.0152 0.0153 pCi/g 0.300 0.00430 103708

Uranium-238 0.293 0.0567 0.0619 pCi/g 0.300 0.00345 103708

Tracer  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.39 0.108 0.160 pCi/g 0.00835 1.86 76.7 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-1 DU

Client ID: Detector: Yield Truncated: NoFZ01-SU25-004 AV79

Sigma: Dil Fac:2 1 400Ts:

Analyte DU Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.2923 0.0649 0.0693 pCi/g 0.300 0.0128

RL DLC

103709

Anly Batch

Uranium-235/236 0.01687 0.0169 0.0169 pCi/g 0.300 0.00533 103709

Uranium-238 0.2669 0.0612 0.0652 pCi/g 0.300 0.00956 103709

Page 1 of 3 TestAmerica St. Louis
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Prep Batch: 102716

Alpha Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-1 DU

Client ID: Detector: Yield Truncated: NoFZ01-SU25-004 AV79

Sigma: Dil Fac:2 1 400Ts:

Tracer DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.086 0.0942 0.131 pCi/g 0.00678 1.85 60.0 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-2

Client ID: Detector: Yield Truncated: NoFZ01-SU29-001 AV80

Sigma: Dil Fac:2 1 400Ts:

Analyte  Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.295 0.0584 0.0635 pCi/g 0.300 0.00715

RL DLC

103711

Anly Batch

Uranium-235/236 0.0106 0.0122 0.0122 pCi/g 0.300 0.00445 103711

Uranium-238 0.265 0.0552 0.0595 pCi/g 0.300 0.00618 103711

Tracer  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.36 0.108 0.157 pCi/g 0.00709 1.85 75.2 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-3

Client ID: Detector: Yield Truncated: NoFZ01-SU32-002 AV82

Sigma: Dil Fac:2 1 400Ts:

Analyte  Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.313 0.0572 0.0629 pCi/g 0.300 0.00462

RL DLC

103712

Anly Batch

Uranium-235/236 0.00643 0.00909 0.00911 pCi/g 0.300 0.00406 103712

Uranium-238 0.321 0.0577 0.0637 pCi/g 0.300 0.00326 103712

Tracer  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.44 0.109 0.163 pCi/g 0.00898 1.85 79.6 30 110

DLC

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-4

Client ID: Detector: Yield Truncated: NoFZ01-SU08-001 AV83

Sigma: Dil Fac:2 1 400Ts:

Analyte  Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.390 0.0599 0.0683 pCi/g 0.300 0.00699

RL DLC

103713

Anly Batch

Uranium-235/236 0.0101 0.0115 0.0115 pCi/g 0.300 0.00355 103713

Uranium-238 0.310 0.0530 0.0590 pCi/g 0.300 0.00285 103713

Tracer  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.69 0.119 0.185 pCi/g 0.00704 1.85 93.5 30 110

DLC

Page 2 of 3 TestAmerica St. Louis
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Prep Batch: 102716

Alpha Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Decay Corrected: No02/06/14  15:07160-5323-5

Client ID: Detector: Yield Truncated: NoFZ01-SU22-005 AV84

Sigma: Dil Fac:2 1 400Ts:

Analyte  Result Count Unc Total Unc Qualifier Unit

Uranium-233/234 0.262 0.0544 0.0587 pCi/g 0.300 0.00773

RL DLC

103714

Anly Batch

Uranium-235/236 0.0224 0.0182 0.0183 pCi/g 0.300 0.00430 103714

Uranium-238 0.243 0.0515 0.0554 pCi/g 0.300 0.00345 103714

Tracer  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Uranium-232 1.39 0.108 0.159 pCi/g 0.00531 1.85 77.0 30 110

DLC

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-102716/1-A Uranium-233/234 0.001249 U pCi/g

MB 160-102716/1-A Uranium-235/236 0.004923 pCi/g

MB 160-102716/1-A Uranium-238 0.005403 pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-102716/2-A Uranium-233/234 1.59 1.565 pCi/g 98 84 120

-LCS 160-102716/2-A Uranium-238 1.63 1.615 pCi/g 99 82 122

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5323-1 Uranium-233/234 0.330 0.2923 pCi/g 12 0.28 0.78 1

160-5323-1 Uranium-235/236 0.0170 0.01687 pCi/g 0.8 0 0.01 1

160-5323-1 Uranium-238 0.293 0.2669 pCi/g 9 0.21 0.59 1

Glossary:

Ts = Count Duration, Sample

Page 3 of 3 TestAmerica St. Louis
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Lab Name: Job No.:

SDG No.:

ALPHA SPECTROSCOPY BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Bernsen, Sarah C

02/06/14  14:28

02/03/14  10:45102716

Batch Method:

TestAmerica St. Louis

ExtChrom

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount U-232 00020 UNAT Spike 
00001

2.0 g 0.1 mLMB 160-102716/1 ExtChrom, 
A-01-R

2.0 g 0.1 mL 0.1 mLLCS 
160-102716/2

ExtChrom, 
A-01-R

FZ01-SU25-004 1.9907 g 0.1 mL160-5323-A-1 ExtChrom, 
A-01-R

T

FZ01-SU25-004 2.0011 g 0.1 mL160-5323-A-1 DU ExtChrom, 
A-01-R

T

FZ01-SU29-001 2.0014 g 0.1 mL160-5323-A-2 ExtChrom, 
A-01-R

T

FZ01-SU32-002 2.0032 g 0.1 mL160-5323-A-3 ExtChrom, 
A-01-R

T

FZ01-SU08-001 2.0059 g 0.1 mL160-5323-A-4 ExtChrom, 
A-01-R

T

FZ01-SU22-005 2.0023 g 0.1 mL160-5323-A-5 ExtChrom, 
A-01-R

T

Batch Notes

Balance ID 1123433897

Column Analyst mb

Column Date 2/5/14

CoPrecipitation Analyst mb

CoPrecipitation Date 2/6/14

Person's name who witnessed reagent drop mb

Analyst who added reagent scb

SOP Number  ST-RC-0004, ST-RC-0100, ST-RC-0238

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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2/6/2014 9:47:28PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  MB 160-102716/1-A

Detector:  AV75

Acquisition Start Date: 2/6/2014   3:07:00PM

Sample Collection Date: 2/3/2014  12:31:00PM

Decay Correction: 2/6/2014   3:04:22PM

Sample Name: MB 160-102716/1-A

SampleType: Blank Sample Weight : 2.0000g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:35PM

Background Info: Sample: ICB;AV75; Det: AV75; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-9817;AV75-20130513

Calibration Date: 5/14/2013   1:49:46AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 26.49% +/- 0.32% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 85.24%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-033P6

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597814

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

2.17U-238 0.833334157.5 3956.1 4261.9 10.4 100.0-38.54,196.0 0.005 pCi/g

1.58U-235 0.416724381.2 4269.3 4470.7 18.3 80.2-14.84,396.0 0.005 pCi/g

0.50U-234 2.500034776.4 4530.3 4851.0 190.6 99.80.64,775.8 0.001 pCi/g

726.08U-232 2.91677295343.2 5097.1 5410.3 67.0 100.122.95,320.3 1.579 pCi/g

Page 171 of 801



2/6/2014 9:47:40PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  LCS 160-102716/2-A

Detector:  AV77

Acquisition Start Date: 2/6/2014   3:07:01PM

Sample Collection Date: 2/3/2014  12:31:00PM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: LCS 160-102716/2-A

SampleType: Control Sample Weight : 2.0000g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:37PM

Background Info: Sample: ICB;AV77; Det: AV77; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-9885;AV77-20130513

Calibration Date: 5/14/2013   1:50:16AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 26.52% +/- 0.39% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 90.43%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  49-155N7

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597815

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

687.75U-238 1.25006894157.5 3956.1 4261.9 69.1 100.0-38.54,196.0 1.615 pCi/g

36.17U-235 0.8333374381.2 4269.3 4470.7 38.1 80.2-14.84,396.0 0.106 pCi/g

665.33U-234 1.66676674776.4 4530.3 4851.0 57.8 99.80.64,775.8 1.565 pCi/g

771.25U-232 3.75007755343.2 5097.1 5410.3 63.0 100.122.95,320.3 1.675 pCi/g
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2/6/2014 9:47:44PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-1-C

Detector:  AV78

Acquisition Start Date: 2/6/2014   3:07:02PM

Sample Collection Date: 12/4/2013  10:38:00AM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-1-C

SampleType: Sample Sample Weight : 1.9907g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:38PM

Background Info: Sample: ICB;AV78; Det: AV78; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-9886;AV78-20130513

Calibration Date: 5/14/2013   1:50:30AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 27.05% +/- 0.36% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 76.66%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-033FF4

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597816

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

107.58U-238 0.41671084157.5 3956.1 4261.9 36.7 100.0-38.54,196.0 0.293 pCi/g

5.00U-235 0.000054381.2 4269.3 4470.7 79.6 80.2-14.84,396.0 0.017 pCi/g

120.58U-234 0.41671214776.4 4530.3 4851.0 76.4 99.80.64,775.8 0.330 pCi/g

666.83U-232 4.16676715343.2 5097.1 5410.3 59.4 100.122.95,320.3 1.427 pCi/g
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2/6/2014 9:47:48PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-1-D DU

Detector:  AV79

Acquisition Start Date: 2/6/2014   3:07:04PM

Sample Collection Date: 12/4/2013  10:38:00AM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-1-D DU

SampleType: Sample Sample Weight : 2.0011g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:39PM

Background Info: Sample: ICB;AV79; Det: AV79; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-7107;AV79-20130513

Calibration Date: 5/14/2013   1:50:43AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 27.72% +/- 0.31% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 60.03%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-033Q5

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597817

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

78.92U-238 2.0833814157.5 3956.1 4261.9 67.2 100.0-38.54,196.0 0.267 pCi/g

4.00U-235 0.000044381.2 4269.3 4470.7 42.1 80.2-14.84,396.0 0.017 pCi/g

86.25U-234 3.7500904776.4 4530.3 4851.0 61.9 99.80.64,775.8 0.292 pCi/g

535.08U-232 2.91675385343.2 5097.1 5410.3 65.3 100.122.95,320.3 1.111 pCi/g
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2/6/2014 9:47:52PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-2-B

Detector:  AV80

Acquisition Start Date: 2/6/2014   3:07:05PM

Sample Collection Date: 12/4/2013  11:29:00AM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-2-B

SampleType: Sample Sample Weight : 2.0014g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:40PM

Background Info: Sample: ICB;AV80; Det: AV80; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-8874;AV80-20130513

Calibration Date: 5/14/2013   1:51:09AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 26.51% +/- 0.38% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 75.20%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-03305

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597818

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

93.75U-238 1.2500954157.5 3956.1 4261.9 78.8 100.0-38.54,196.0 0.265 pCi/g

3.00U-235 0.000034381.2 4269.3 4470.7 18.1 80.2-14.84,396.0 0.011 pCi/g

104.33U-234 1.66671064776.4 4530.3 4851.0 71.9 99.80.64,775.8 0.295 pCi/g

641.08U-232 2.91676445343.2 5097.1 5410.3 73.0 100.122.95,320.3 1.392 pCi/g
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2/6/2014 9:47:56PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-3-B

Detector:  AV82

Acquisition Start Date: 2/6/2014   3:07:07PM

Sample Collection Date: 12/4/2013   1:07:00PM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-3-B

SampleType: Sample Sample Weight : 2.0032g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.01 min.

Background Date: 1/11/2014   4:24:42PM

Background Info: Sample: ICB;AV82; Det: AV82; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-8876;AV82-20130513

Calibration Date: 5/14/2013   1:51:34AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 27.38% +/- 0.32% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 79.63%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-032EE5

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597819

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

124.58U-238 0.41671254157.5 3956.1 4261.9 54.1 100.0-38.54,196.0 0.321 pCi/g

2.00U-235 0.000024381.2 4269.3 4470.7 48.0 80.2-14.84,396.0 0.006 pCi/g

121.17U-234 0.83331224776.4 4530.3 4851.0 70.9 99.80.64,775.8 0.313 pCi/g

701.00U-232 5.00007065343.2 5097.1 5410.3 75.9 100.122.95,320.3 1.473 pCi/g
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2/6/2014 9:48:01PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-4-B

Detector:  AV83

Acquisition Start Date: 2/6/2014   3:07:09PM

Sample Collection Date: 12/16/2013   8:46:00AM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-4-B

SampleType: Sample Sample Weight : 2.0059g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.00 min.

Background Date: 1/11/2014   4:24:43PM

Background Info: Sample: ICB;AV83; Det: AV83; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-8877;AV83-20130513

Calibration Date: 5/14/2013   1:51:46AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 26.65% +/- 0.32% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 93.48%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-03306

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597820

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

137.58U-238 0.41671384157.5 3956.1 4261.9 20.1 100.0-38.54,196.0 0.310 pCi/g

3.58U-235 0.416744381.2 4269.3 4470.7 94.4 80.2-14.84,396.0 0.010 pCi/g

172.50U-234 2.50001754776.4 4530.3 4851.0 59.1 99.80.64,775.8 0.390 pCi/g

801.08U-232 2.91678045343.2 5097.1 5410.3 70.5 100.122.95,320.3 1.727 pCi/g
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2/6/2014 9:48:05PM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. Louis

Analyst: 60040Batch Name: 102716

:  160-5323-A-5-B

Detector:  AV84

Acquisition Start Date: 2/6/2014   3:07:10PM

Sample Collection Date: 12/16/2013   8:12:00AM

Decay Correction: 2/6/2014   3:04:20PM

Sample Name: 160-5323-A-5-B

SampleType: Sample Sample Weight : 2.0023g

Aliquot: N/A   Aliquot Fraction: N/A

Spectrum #1 Analysis #1

Live Time: 400.00 min.

Real Time: 400.00 min.

Background Date: 1/11/2014   4:24:44PM

Background Info: Sample: ICB;AV84; Det: AV84; Spectrum #1; 
Jan-11-2014 16:24

Calibration Name: IC-9520;AV84-20130513

Calibration Date: 5/14/2013   1:51:59AM

Energy Cal: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²
Efficiency: 26.75% +/- 0.37% TPU(2 sigma)

Nuclide Library: Uranium

MDA Constants:  Kα = 1.65 , Kβ =  1.65

MDA Source: Background 

Sample

Batch

Tracer

Acquisition

General Analysis

Tracer Ref. Date: 8/25/2011   9:02:01PM

Tracer Name: U-232_00020 Tracer Nuclide: U-232

Tracer Activity: 82.25 DPM/mL x (Vol.)0.10 mL = 8.22 DPM Tracer Recovery: 77.01%

Analysis Method: ROI Analysis, Set Name = UROI

Serial Number:  46-033FF3

Alpha-Spectroscopy 
Analysis Report

 

AnalysisID: 597821

Nuclide

Energy
Peak

Counts

Gross

Counts

Bkgd

Counts

NetStart
ROI

keV keV keV

End
ROI

Nuclide Summary (ROI)

keV

FWHM

%
B.R.Expected

keV

Peak
ExpectedExpected

keV

Peak
Diff

Activity Units

89.00U-238 0.0000894157.5 3956.1 4261.9 24.0 100.0-38.54,196.0 0.243 pCi/g

6.58U-235 0.416774381.2 4269.3 4470.7 90.7 80.2-14.84,396.0 0.022 pCi/g

95.92U-234 2.0833984776.4 4530.3 4851.0 70.4 99.80.64,775.8 0.262 pCi/g

662.33U-232 1.66676645343.2 5097.1 5410.3 57.4 100.122.95,320.3 1.425 pCi/g
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Lab Name: Job No.:

SDG No.:

ALPHA SPECTROSCOPY BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Bernsen, Sarah C

02/06/14  14:28

02/03/14  10:45102716

Batch Method:

TestAmerica St. Louis

ExtChrom

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount U-232 00020 UNAT Spike 
00001

2.0 g 0.1 mLMB 160-102716/1 ExtChrom, 
A-01-R

2.0 g 0.1 mL 0.1 mLLCS 
160-102716/2

ExtChrom, 
A-01-R

FZ01-SU25-004 1.9907 g 0.1 mL160-5323-A-1 ExtChrom, 
A-01-R

T

FZ01-SU25-004 2.0011 g 0.1 mL160-5323-A-1 DU ExtChrom, 
A-01-R

T

FZ01-SU29-001 2.0014 g 0.1 mL160-5323-A-2 ExtChrom, 
A-01-R

T

FZ01-SU32-002 2.0032 g 0.1 mL160-5323-A-3 ExtChrom, 
A-01-R

T

FZ01-SU08-001 2.0059 g 0.1 mL160-5323-A-4 ExtChrom, 
A-01-R

T

FZ01-SU22-005 2.0023 g 0.1 mL160-5323-A-5 ExtChrom, 
A-01-R

T

Batch Notes

Balance ID 1123433897

Column Analyst mb

Column Date 2/5/14

CoPrecipitation Analyst mb

CoPrecipitation Date 2/6/14

Person's name who witnessed reagent drop mb

Analyst who added reagent scb

SOP Number  ST-RC-0004, ST-RC-0100, ST-RC-0238

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1A-01-R
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Daily Checks
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Alpha Spectroscopy Daily Pulser Check

Analysis Date: 02/06/14

Detector Analysis Date Result P/F

Gross Counts

Result

FWHM (keV)

Criteria Criteria P/F

Pulser Center

Result Criteria P/F

Energy (keV)

Result P/FCriteria

AV75 02/06/14  01:12 7530 13.2 222.0 5023Pass Pass Pass Pass- -10 20 - -7225.9 7986.5 218.0 228.0 4990.3 5070.3

AV77 02/06/14  01:12 7526 - - - -Pass 14.0 10 20 Pass 223.0 Pass 5030 Pass7213.7 7973.0 218.0 228.0 4990.0 5070.0

AV78 02/06/14  01:12 7500 - - - -Pass 15.4 10 20 Pass 225.2 Pass 5046 Pass7208.8 7967.6 220.0 230.0 5004.7 5084.7

AV79 02/06/14  01:12 7291 - - - -Pass 13.0 10 20 Pass 222.0 Pass 5023 Pass7212.8 7972.0 216.9 226.9 4982.1 5062.1

AV80 02/06/14  01:12 7516 - - - -Pass 14.5 10 20 Pass 224.1 Pass 5038 Pass7210.9 7969.9 219.0 229.0 4997.4 5077.4

AV82 02/06/14  01:12 7517 - - - -Pass 13.7 10 20 Pass 222.0 Pass 5022 Pass7205.6 7964.0 218.0 228.0 4989.7 5069.7

AV83 02/06/14  01:12 7698 - - - -Pass 15.8 10 20 Pass 222.1 Pass 5023 Pass7331.4 8103.1 219.0 229.0 4997.3 5077.3

AV84 02/06/14  01:12 7504 - - - -Pass 12.5 10 20 Pass 225.0 Pass 5045 Pass7109.9 7858.3 221.0 231.0 5012.7 5092.7

Page 1 of 1 TestAmerica St. Louis
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2/6/2014 1:18:25AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV75 , SN: 46-033P6
Acquisition Start Date: 2/6/2014   1:12:26AM

Sample Name: Pulser;AV75

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-9817;AV75-20130513

Calibration Date: 5/14/2013   1:49:46AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 26.49%  +/- 0.32% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

13.225045.0715000.0645022.568Pulser 7,529.967,549.33
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2/6/2014 1:18:33AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV77 , SN: 49-155N7
Acquisition Start Date: 2/6/2014   1:12:00AM

Sample Name: Pulser;AV77

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-9885;AV77-20130513

Calibration Date: 5/14/2013   1:50:16AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 26.52%  +/- 0.39% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

14.015054.1045006.4265030.266Pulser 7,525.707,384.64
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2/6/2014 1:18:41AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV78 , SN: 46-033FF4
Acquisition Start Date: 2/6/2014   1:12:01AM

Sample Name: Pulser;AV78

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-9886;AV78-20130513

Calibration Date: 5/14/2013   1:50:30AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 27.05%  +/- 0.36% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

15.415072.4665020.0075046.236Pulser 7,499.606,463.46
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2/6/2014 1:18:45AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV79 , SN: 46-033Q5
Acquisition Start Date: 2/6/2014   1:12:03AM

Sample Name: Pulser;AV79

Comment: 

Spectrum #21 Analysis #1

Calibration Name: IC-7107;AV79-20130513

Calibration Date: 5/14/2013   1:50:43AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 27.72%  +/- 0.31% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

13.035044.9685000.6065022.787Pulser 7,290.686,965.96
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2/6/2014 1:18:49AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV80 , SN: 46-03305
Acquisition Start Date: 2/6/2014   1:12:04AM

Sample Name: Pulser;AV80

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-8874;AV80-20130513

Calibration Date: 5/14/2013   1:51:09AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 26.51%  +/- 0.38% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

14.515062.6245013.2375037.931Pulser 7,516.307,035.21
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2/6/2014 1:17:19AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV82 , SN: 46-032EE5
Acquisition Start Date: 2/6/2014   1:12:06AM

Sample Name: Pulser;AV82

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-8876;AV82-20130513

Calibration Date: 5/14/2013   1:51:34AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 27.38%  +/- 0.32% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

13.705045.4774998.8505022.163Pulser 7,517.156,861.34

Page 187 of 801



2/6/2014 1:17:29AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV83 , SN: 46-03306
Acquisition Start Date: 2/6/2014   1:12:07AM

Sample Name: Pulser;AV83

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-8877;AV83-20130513

Calibration Date: 5/14/2013   1:51:46AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 26.65%  +/- 0.32% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

15.805050.3684996.5835023.476Pulser 7,698.217,234.55
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2/6/2014 1:17:33AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Pulser Report

Analyst: 60040

Description: 

Batch Name: January2014c

Detector:  AV84 , SN: 46-033FF3
Acquisition Start Date: 2/6/2014   1:12:09AM

Sample Name: Pulser;AV84

Comment: 

Spectrum #20 Analysis #1

Calibration Name: IC-9520;AV84-20130513

Calibration Date: 5/14/2013   1:51:59AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Peak Fit Analysis

Sample

Batch

Acquisition

General Analysis

Real Time: 1.02 min.

Live Time: 1.00 min.

Efficiency: 26.75%  +/- 0.37% TPU(2 sigma)

 

Nuclide Summary (Peak Search)

keV
FWHM

keV
Energy
End

keV
Energy
Start

keV
Energy
Peak

Nuclide
Gross
CountsArea

Fit

12.485065.9375023.4455044.691Pulser 7,504.467,197.04
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Analyst: 60040

5/14/2013 2:00:01AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV75

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-9817;AV75-20130513
Description: 

Calibration Date: 5/14/2013   1:49:46AM

Efficiency: 26.49%  +/- 0.32% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:16:42PM
Detector:  AV75 , SN: 46-033P6

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82244-334
Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 16,365.00 116.89

Pu-239 240 5.16 186 249 15,131.00 108.08

Am-241 284 5.49 249 303 15,107.00 107.91
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Analyst: 60040

5/14/2013 2:00:15AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV77

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-9885;AV77-20130513
Description: 

Calibration Date: 5/14/2013   1:50:16AM

Efficiency: 26.52%  +/- 0.39% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:18:05PM
Detector:  AV77 , SN: 49-155N7

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82246-334
Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 12,281.00 87.72

Pu-239 240 5.16 186 249 11,972.00 85.51

Am-241 284 5.49 249 303 13,405.00 95.75
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Analyst: 60040

5/14/2013 2:00:21AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV78

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-9886;AV78-20130513
Description: 

Calibration Date: 5/14/2013   1:50:30AM

Efficiency: 27.05%  +/- 0.36% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:18:25PM
Detector:  AV78 , SN: 46-033FF4

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82247-334
Prepared by: Analytics

Certification Date: 6/10/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 14,089.00 100.64

Pu-239 240 5.16 186 249 13,074.00 93.39

Am-241 284 5.49 249 303 14,344.00 102.46
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Analyst: 60040

5/14/2013 2:00:26AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV79

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-7107;AV79-20130513
Description: 

Calibration Date: 5/14/2013   1:50:43AM

Efficiency: 27.72%  +/- 0.31% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:18:49PM
Detector:  AV79 , SN: 46-033Q5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82232-334
Prepared by: Analytics

Certification Date: 6/3/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 17,419.00 124.42

Pu-239 240 5.16 186 249 17,004.00 121.46

Am-241 284 5.49 249 303 16,881.00 120.58
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Analyst: 60040

5/14/2013 2:00:33AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV80

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-8874;AV80-20130513
Description: 

Calibration Date: 5/14/2013   1:51:09AM

Efficiency: 26.51%  +/- 0.38% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:19:08PM
Detector:  AV80 , SN: 46-03305

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82233-334
Prepared by: Analytics

Certification Date: 6/3/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 10,694.00 76.39

Pu-239 240 5.16 186 249 13,646.00 97.47

Am-241 284 5.49 249 303 11,535.00 82.39
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Analyst: 60040

5/14/2013 2:00:45AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV82

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-8876;AV82-20130513
Description: 

Calibration Date: 5/14/2013   1:51:34AM

Efficiency: 27.38%  +/- 0.32% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:19:57PM
Detector:  AV82 , SN: 46-032EE5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.12 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82235-334
Prepared by: Analytics

Certification Date: 6/4/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 16,573.00 118.38

Pu-239 240 5.16 186 249 15,879.00 113.42

Am-241 284 5.49 249 303 16,999.00 121.42
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Analyst: 60040

5/14/2013 2:00:51AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV83

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-8877;AV83-20130513
Description: 

Calibration Date: 5/14/2013   1:51:46AM

Efficiency: 26.65%  +/- 0.32% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:20:12PM
Detector:  AV83 , SN: 46-03306

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.11 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82236-334
Prepared by: Analytics

Certification Date: 6/2/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 15,763.00 112.59

Pu-239 240 5.16 186 249 15,404.00 110.03

Am-241 284 5.49 249 303 15,082.00 107.73
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Analyst: 60040

5/14/2013 2:00:56AM
Earth City, MO 63045
13715 Rider Trail North
TestAmerica St. LouisAlpha-Spectroscopy 

Calibration Report

Detector:  AV84

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: IC-9520;AV84-20130513
Description: 

Calibration Date: 5/14/2013   1:51:59AM

Efficiency: 26.75%  +/- 0.37% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch
Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/13/2013  11:20:39PM
Detector:  AV84 , SN: 46-033FF3

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 140.11 min.
Live Time: 140.00 min.

Source Info
Certificate ID: 82237-334
Prepared by: Analytics

Certification Date: 6/1/2010  12:00:00PM
Description: 

 

Nuclide
Peak

Channel
Energy
Peak

Start
ROI

Channel
End

Gross
Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 12,902.00 92.16

Pu-239 240 5.16 186 249 14,599.00 104.28

Am-241 284 5.49 249 303 12,636.00 90.26
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Alpha Spectroscopy Calibration Summary

Detector: AV75

Lab Sample ID

IC 160-51078/1

Analysis Date

05/13/13  23:16

Reagent ID

82244-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2649

Efficiency

ICV 160-51278/1 05/14/13  16:37 82243-334_00001 0.20-0.32 95-1050.2655 100.2

CCV 160-98637/1 01/14/14  21:29 82244-334_00001 0.20-0.32 95-1050.2589 97.7

Detector: AV77

Lab Sample ID

IC 160-51080/1

Analysis Date

05/13/13  23:18

Reagent ID

82246-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2652

Efficiency

ICV 160-51280/1 05/14/13  16:39 82245-334_00001 0.20-0.32 95-1050.2718 102.5

CCV 160-98639/1 01/14/14  22:42 82246-334_00001 0.20-0.32 95-1050.2599 98.0

Detector: AV78

Lab Sample ID

IC 160-51081/1

Analysis Date

05/13/13  23:18

Reagent ID

82247-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2705

Efficiency

ICV 160-51281/1 05/14/13  16:39 82246-334_00001 0.20-0.32 95-1050.2663 98.4

CCV 160-98640/1 01/14/14  21:29 82247-334_00001 0.20-0.32 95-1050.2597 96.0

Detector: AV79

Lab Sample ID

IC 160-51082/1

Analysis Date

05/13/13  23:18

Reagent ID

82232-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2772

Efficiency

ICV 160-51282/1 05/14/13  16:40 82247-334_00001 0.20-0.32 95-1050.2755 99.4

CCV 160-98641/1 01/14/14  22:42 82232-334_00001 0.20-0.32 95-1050.2737 98.8

Detector: AV80

Lab Sample ID

IC 160-51083/1

Analysis Date

05/13/13  23:19

Reagent ID

82233-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2651

Efficiency

ICV 160-51283/1 05/14/13  16:40 82232-334_00001 0.20-0.32 95-1050.2689 101.4

CCV 160-98643/1 01/14/14  22:42 82233-334_00001 0.20-0.32 95-1050.2682 101.2

Detector: AV82

Lab Sample ID

IC 160-51085/1

Analysis Date

05/13/13  23:19

Reagent ID

82235-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2738

Efficiency

ICV 160-51285/1 05/14/13  16:42 82234-334_00001 0.20-0.32 95-1050.2683 98.0

CCV 160-98645/1 01/14/14  22:42 82235-334_00001 0.20-0.32 95-1050.2623 95.8

Detector: AV83

Lab Sample ID

IC 160-51086/1

Analysis Date

05/13/13  23:20

Reagent ID

82236-334_00001

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2665

Efficiency

ICV 160-51286/1 05/14/13  16:42 82235-334_00001 0.20-0.32 95-1050.2728 102.4

CCV 160-98646/1 01/14/14  21:30 82236-334_00001 0.20-0.32 95-1050.2662 99.9

Detector: AV84

Lab Sample ID

IC 160-51087/1

Analysis Date

05/13/13  23:20

Reagent ID

82237-334_00003

Efficiency Limits

Efficiency

Recovery

Recovery

Limits

0.20-0.320.2675

Efficiency

ICV 160-51287/1 05/14/13  16:43 82236-334_00001 0.20-0.32 95-1050.2672 99.9

CCV 160-98647/1 01/14/14  22:43 82237-334_00003 0.20-0.32 95-1050.2636 98.6

Page 1 of 1 TestAmerica St. Louis
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Analyst: 60040

5/14/2013 5:56:03PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV75

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-9795;AV75-20130514

Description: 

Calibration Date: 5/14/2013   5:56:00PM

Efficiency: 26.55%  +/- 0.46% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:37:27PM

Detector:  AV75 , SN: 46-033P6

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.06 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82243-334

Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,644.00 94.07

Pu-239 240 5.16 186 249 5,667.00 94.45

Am-241 284 5.49 249 303 6,088.00 101.47
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Analyst: 60040

5/14/2013 5:56:16PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV77

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-9884;AV77-20130514

Description: 

Calibration Date: 5/14/2013   5:56:12PM

Efficiency: 27.18%  +/- 0.49% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:39:02PM

Detector:  AV77 , SN: 49-155N7

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.06 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82245-334

Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,527.00 108.78

Pu-239 240 5.16 186 249 5,323.00 88.72

Am-241 284 5.49 249 303 5,447.00 90.78
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Analyst: 60040

5/14/2013 5:56:20PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV78

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-9885;AV78-20130514

Description: 

Calibration Date: 5/14/2013   5:56:17PM

Efficiency: 26.63%  +/- 0.50% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:39:43PM

Detector:  AV78 , SN: 46-033FF4

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.06 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82246-334

Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,312.00 88.53

Pu-239 240 5.16 186 249 5,067.00 84.45

Am-241 284 5.49 249 303 5,824.00 97.07
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Analyst: 60040

5/14/2013 5:56:25PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV79

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-9886;AV79-20130514

Description: 

Calibration Date: 5/14/2013   5:56:22PM

Efficiency: 27.55%  +/- 0.48% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:40:21PM

Detector:  AV79 , SN: 46-033Q5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.05 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82247-334

Prepared by: Analytics

Certification Date: 6/10/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,100.00 101.67

Pu-239 240 5.16 186 249 5,704.00 95.07

Am-241 284 5.49 249 303 6,319.00 105.32
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Analyst: 60040

5/14/2013 5:56:32PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV80

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-7107;AV80-20130514

Description: 

Calibration Date: 5/14/2013   5:56:27PM

Efficiency: 26.89%  +/- 0.41% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:40:56PM

Detector:  AV80 , SN: 46-03305

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.05 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82232-334

Prepared by: Analytics

Certification Date: 6/3/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 7,265.00 121.08

Pu-239 240 5.16 186 249 7,013.00 116.88

Am-241 284 5.49 249 303 7,047.00 117.45
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Analyst: 60040

5/14/2013 5:56:45PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV82

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-8875;AV82-20130514

Description: 

Calibration Date: 5/14/2013   5:56:42PM

Efficiency: 26.83%  +/- 0.49% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:42:01PM

Detector:  AV82 , SN: 46-032EE5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.05 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82234-334

Prepared by: Analytics

Certification Date: 6/2/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,417.00 90.28

Pu-239 240 5.16 186 249 5,775.00 96.25

Am-241 284 5.49 249 303 5,472.00 91.20
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Analyst: 60040

5/14/2013 5:56:50PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV83

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-8876;AV83-20130514

Description: 

Calibration Date: 5/14/2013   5:56:47PM

Efficiency: 27.28%  +/- 0.42% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:42:42PM

Detector:  AV83 , SN: 46-03306

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.05 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82235-334

Prepared by: Analytics

Certification Date: 6/4/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 7,083.00 118.05

Pu-239 240 5.16 186 249 6,753.00 112.55

Am-241 284 5.49 249 303 7,279.00 121.32
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Analyst: 60040

5/14/2013 5:56:58PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV84

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: ICV-8877;AV84-20130514

Description: 

Calibration Date: 5/14/2013   5:56:55PM

Efficiency: 26.72%  +/- 0.43% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 5/14/2013   4:43:12PM

Detector:  AV84 , SN: 46-033FF3

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.05 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82236-334

Prepared by: Analytics

Certification Date: 6/2/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,730.00 112.17

Pu-239 240 5.16 186 249 6,688.00 111.47

Am-241 284 5.49 249 303 6,459.00 107.65
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Analyst: 60040

1/14/201410:32:04PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV75

Shelf: 0 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-9817;AV75-20140114

Description: 

Calibration Date: 1/14/2014  10:32:01PM

Efficiency: 25.89%  +/- 0.42% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014   9:29:21PM

Detector:  AV75 , SN: 46-033P6

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.02 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82244-334

Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,888.00 114.80

Pu-239 240 5.16 186 249 6,218.00 103.63

Am-241 284 5.49 249 303 6,405.00 106.75
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Analyst: 60040

1/14/201411:47:22PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV77

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-9885;AV77-20140114

Description: 

Calibration Date: 1/14/2014  11:47:19PM

Efficiency: 25.99%  +/- 0.49% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014  10:42:00PM

Detector:  AV77 , SN: 49-155N7

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.03 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82246-334

Prepared by: Analytics

Certification Date: 6/9/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,114.00 85.23

Pu-239 240 5.16 186 249 5,057.00 84.28

Am-241 284 5.49 249 303 5,640.00 94.00
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Analyst: 60040

1/14/201410:32:13PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV78

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-9886;AV78-20140114

Description: 

Calibration Date: 1/14/2014  10:32:10PM

Efficiency: 25.97%  +/- 0.46% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014   9:29:47PM

Detector:  AV78 , SN: 46-033FF4

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.02 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82247-334

Prepared by: Analytics

Certification Date: 6/10/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,789.00 96.48

Pu-239 240 5.16 186 249 5,438.00 90.63

Am-241 284 5.49 249 303 5,843.00 97.38
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Analyst: 60040

1/14/201411:47:27PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV79

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-7107;AV79-20140114

Description: 

Calibration Date: 1/14/2014  11:47:23PM

Efficiency: 27.37%  +/- 0.42% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014  10:42:13PM

Detector:  AV79 , SN: 46-033Q5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.03 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82232-334

Prepared by: Analytics

Certification Date: 6/3/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 7,442.00 124.03

Pu-239 240 5.16 186 249 7,185.00 119.75

Am-241 284 5.49 249 303 7,074.00 117.90
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Analyst: 60040

1/14/201411:47:31PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV80

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-8874;AV80-20140114

Description: 

Calibration Date: 1/14/2014  11:47:28PM

Efficiency: 26.82%  +/- 0.50% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014  10:42:14PM

Detector:  AV80 , SN: 46-03305

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.03 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82233-334

Prepared by: Analytics

Certification Date: 6/3/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 4,613.00 76.88

Pu-239 240 5.16 186 249 6,062.00 101.03

Am-241 284 5.49 249 303 4,875.00 81.25
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Analyst: 60040

1/14/201411:47:40PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV82

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-8876;AV82-20140114

Description: 

Calibration Date: 1/14/2014  11:47:37PM

Efficiency: 26.23%  +/- 0.41% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014  10:42:54PM

Detector:  AV82 , SN: 46-032EE5

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.03 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82235-334

Prepared by: Analytics

Certification Date: 6/4/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,695.00 111.58

Pu-239 240 5.16 186 249 6,653.00 110.88

Am-241 284 5.49 249 303 6,955.00 115.92
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Analyst: 60040

1/14/201410:32:23PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV83

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-8877;AV83-20140114

Description: 

Calibration Date: 1/14/2014  10:32:19PM

Efficiency: 26.62%  +/- 0.43% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014   9:30:45PM

Detector:  AV83 , SN: 46-03306

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.02 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82236-334

Prepared by: Analytics

Certification Date: 6/2/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 6,708.00 111.80

Pu-239 240 5.16 186 249 6,570.00 109.50

Am-241 284 5.49 249 303 6,505.00 108.42
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Analyst: 60040

1/14/201411:47:44PM

Earth City, MO 63045

13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Calibration Report

Detector:  AV84

Shelf: 1 

Initial Calibration: No 

Algorithm:  Linear 

Method: Manual (ROI) 

Sample Name: CCV-9520;AV84-20140114

Description: 

Calibration Date: 1/14/2014  11:47:41PM

Efficiency: 26.36%  +/- 0.48% TPU(2 sigma)

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Gain = 7.4575 keV / Ch

Energy Calibration Equation: 

Acquisition

Acquisition Start Date: 1/14/2014  10:43:20PM

Detector:  AV84 , SN: 46-033FF3

Calibration

General Analysis

Nuclide Activity Summary

Real Time: 60.01 min.

Live Time: 60.00 min.

Source Info

Certificate ID: 82237-334

Prepared by: Analytics

Certification Date: 6/1/2010  12:00:00PM

Description: 

 

Nuclide
Peak

Channel

Energy
Peak

Start

ROI

Channel
End

Gross

Counts (cpm)

Net Count
Rate

Channel

ROI

MeV

Th-230 177 4.69 132 186 5,443.00 90.72

Pu-239 240 5.16 186 249 6,338.00 105.63

Am-241 284 5.49 249 303 5,173.00 86.22
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Monthly 

Backgrounds
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1/12/2014 8:30:43AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV75 , SN: 46-033P6
Acquisition Start Date: 1/11/2014   4:24:35PM

Sample Name: ICB;AV75

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-9817;AV75-20130513

Calibration Date: 5/14/2013   1:49:46AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 228.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 26.49%  +/- 0.32% TPU(2 sigma)

 

Page 219 of 801



RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 1.00 1.042E-003 1.473E-003

U-238 3.924.14 4.24 3.00 3.125E-003 2.083E-003

U-235 4.264.36 4.46 1.00 1.042E-003 1.473E-003

Th-230 4.404.68 4.75 4.00 4.167E-003 2.329E-003

U-234 4.514.71 4.82 6.00 6.250E-003 2.756E-003

Pu-242 4.684.90 4.95 4.00 4.167E-003 2.329E-003

Th-229 4.744.86 5.12 2.00 2.083E-003 1.804E-003

Np-237 4.774.78 4.81 2.00 2.083E-003 1.804E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 1.00 1.042E-003 1.473E-003

Am-243 5.055.23 5.31 2.00 2.083E-003 1.804E-003

U-232 5.065.25 5.40 7.00 7.292E-003 2.946E-003

Th-228 5.195.45 5.51 14.00 1.458E-002 4.034E-003

Po-210 5.235.28 5.29 1.00 1.042E-003 1.473E-003

Pu-238 5.275.47 5.55 13.00 1.354E-002 3.898E-003

Am-241 5.305.48 5.60 13.00 1.354E-002 3.898E-003

Cm-245 5.405.42 5.45 6.00 6.250E-003 2.756E-003

Pu-236 5.615.76 5.89 60.00 6.250E-002 8.136E-003

Cm-244 5.645.78 5.90 57.00 5.937E-002 7.933E-003

Th-227 5.936.07 6.18 13.00 1.354E-002 3.898E-003

Cm-242 6.126.15 6.18 6.00 6.250E-003 2.756E-003
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1/12/2014 8:30:52AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV77 , SN: 49-155N7
Acquisition Start Date: 1/11/2014   4:24:37PM

Sample Name: ICB;AV77

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-9885;AV77-20130513

Calibration Date: 5/14/2013   1:50:16AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 230.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 26.52%  +/- 0.39% TPU(2 sigma)

 

Page 221 of 801



RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 2.00 2.083E-003 1.804E-003

U-238 3.924.14 4.24 3.00 3.125E-003 2.083E-003

U-235 4.264.36 4.46 2.00 2.083E-003 1.804E-003

Th-230 4.404.68 4.75 3.00 3.125E-003 2.083E-003

U-234 4.514.71 4.82 4.00 4.167E-003 2.329E-003

Pu-242 4.684.90 4.95 4.00 4.167E-003 2.329E-003

Th-229 4.744.86 5.12 8.00 8.333E-003 3.125E-003

Np-237 4.774.78 4.81 1.00 1.042E-003 1.473E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 8.00 8.333E-003 3.125E-003

Am-243 5.055.23 5.31 9.00 9.375E-003 3.294E-003

U-232 5.065.25 5.40 10.00 1.042E-002 3.455E-003

Th-228 5.195.45 5.51 14.00 1.458E-002 4.034E-003

Po-210 5.235.28 5.29 3.00 3.125E-003 2.083E-003

Pu-238 5.275.47 5.55 12.00 1.250E-002 3.756E-003

Am-241 5.305.48 5.60 11.00 1.146E-002 3.608E-003

Cm-245 5.405.42 5.45 7.00 7.292E-003 2.946E-003

Pu-236 5.615.76 5.89 60.00 6.250E-002 8.136E-003

Cm-244 5.645.78 5.90 60.00 6.250E-002 8.136E-003

Th-227 5.936.07 6.18 14.00 1.458E-002 4.034E-003

Cm-242 6.126.15 6.18 6.00 6.250E-003 2.756E-003
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1/12/2014 8:30:56AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV78 , SN: 46-033FF4
Acquisition Start Date: 1/11/2014   4:24:38PM

Sample Name: ICB;AV78

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-9886;AV78-20130513

Calibration Date: 5/14/2013   1:50:30AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 181.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 27.05%  +/- 0.36% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 1.00 1.042E-003 1.473E-003

U-238 3.924.14 4.24 1.00 1.042E-003 1.473E-003

U-235 4.264.36 4.46 0.00 0.000E+000 1.473E-003

Th-230 4.404.68 4.75 1.00 1.042E-003 1.473E-003

U-234 4.514.71 4.82 1.00 1.042E-003 1.473E-003

Pu-242 4.684.90 4.95 1.00 1.042E-003 1.473E-003

Th-229 4.744.86 5.12 3.00 3.125E-003 2.083E-003

Np-237 4.774.78 4.81 0.00 0.000E+000 1.473E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 4.00 4.167E-003 2.329E-003

Am-243 5.055.23 5.31 3.00 3.125E-003 2.083E-003

U-232 5.065.25 5.40 10.00 1.042E-002 3.455E-003

Th-228 5.195.45 5.51 13.00 1.354E-002 3.898E-003

Po-210 5.235.28 5.29 1.00 1.042E-003 1.473E-003

Pu-238 5.275.47 5.55 12.00 1.250E-002 3.756E-003

Am-241 5.305.48 5.60 12.00 1.250E-002 3.756E-003

Cm-245 5.405.42 5.45 6.00 6.250E-003 2.756E-003

Pu-236 5.615.76 5.89 49.00 5.104E-002 7.366E-003

Cm-244 5.645.78 5.90 48.00 5.000E-002 7.292E-003

Th-227 5.936.07 6.18 8.00 8.333E-003 3.125E-003

Cm-242 6.126.15 6.18 2.00 2.083E-003 1.804E-003
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1/12/2014 8:31:00AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV79 , SN: 46-033Q5
Acquisition Start Date: 1/11/2014   4:24:39PM

Sample Name: ICB;AV79

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-7107;AV79-20130513

Calibration Date: 5/14/2013   1:50:43AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 190.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 27.72%  +/- 0.31% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 5.00 5.208E-003 2.552E-003

U-238 3.924.14 4.24 6.00 6.250E-003 2.756E-003

U-235 4.264.36 4.46 0.00 0.000E+000 1.473E-003

Th-230 4.404.68 4.75 7.00 7.292E-003 2.946E-003

U-234 4.514.71 4.82 9.00 9.375E-003 3.294E-003

Pu-242 4.684.90 4.95 7.00 7.292E-003 2.946E-003

Th-229 4.744.86 5.12 6.00 6.250E-003 2.756E-003

Np-237 4.774.78 4.81 1.00 1.042E-003 1.473E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 5.00 5.208E-003 2.552E-003

Am-243 5.055.23 5.31 3.00 3.125E-003 2.083E-003

U-232 5.065.25 5.40 7.00 7.292E-003 2.946E-003

Th-228 5.195.45 5.51 14.00 1.458E-002 4.034E-003

Po-210 5.235.28 5.29 0.00 0.000E+000 1.473E-003

Pu-238 5.275.47 5.55 12.00 1.250E-002 3.756E-003

Am-241 5.305.48 5.60 15.00 1.563E-002 4.167E-003

Cm-245 5.405.42 5.45 6.00 6.250E-003 2.756E-003

Pu-236 5.615.76 5.89 44.00 4.583E-002 6.988E-003

Cm-244 5.645.78 5.90 44.00 4.583E-002 6.988E-003

Th-227 5.936.07 6.18 9.00 9.375E-003 3.294E-003

Cm-242 6.126.15 6.18 3.00 3.125E-003 2.083E-003
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1/12/2014 8:31:04AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV80 , SN: 46-03305
Acquisition Start Date: 1/11/2014   4:24:40PM

Sample Name: ICB;AV80

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-8874;AV80-20130513

Calibration Date: 5/14/2013   1:51:09AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 183.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 26.51%  +/- 0.38% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 4.00 4.167E-003 2.329E-003

U-238 3.924.14 4.24 3.00 3.125E-003 2.083E-003

U-235 4.264.36 4.46 0.00 0.000E+000 1.473E-003

Th-230 4.404.68 4.75 5.00 5.208E-003 2.552E-003

U-234 4.514.71 4.82 6.00 6.250E-003 2.756E-003

Pu-242 4.684.90 4.95 2.00 2.083E-003 1.804E-003

Th-229 4.744.86 5.12 3.00 3.125E-003 2.083E-003

Np-237 4.774.78 4.81 1.00 1.042E-003 1.473E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 3.00 3.125E-003 2.083E-003

Am-243 5.055.23 5.31 4.00 4.167E-003 2.329E-003

U-232 5.065.25 5.40 8.00 8.333E-003 3.125E-003

Th-228 5.195.45 5.51 17.00 1.771E-002 4.419E-003

Po-210 5.235.28 5.29 0.00 0.000E+000 1.473E-003

Pu-238 5.275.47 5.55 17.00 1.771E-002 4.419E-003

Am-241 5.305.48 5.60 17.00 1.771E-002 4.419E-003

Cm-245 5.405.42 5.45 9.00 9.375E-003 3.294E-003

Pu-236 5.615.76 5.89 42.00 4.375E-002 6.831E-003

Cm-244 5.645.78 5.90 43.00 4.479E-002 6.910E-003

Th-227 5.936.07 6.18 7.00 7.292E-003 2.946E-003

Cm-242 6.126.15 6.18 4.00 4.167E-003 2.329E-003
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1/12/2014 8:31:12AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV82 , SN: 46-032EE5
Acquisition Start Date: 1/11/2014   4:24:42PM

Sample Name: ICB;AV82

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-8876;AV82-20130513

Calibration Date: 5/14/2013   1:51:34AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 189.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 27.38%  +/- 0.32% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 1.00 1.042E-003 1.473E-003

U-238 3.924.14 4.24 1.00 1.042E-003 1.473E-003

U-235 4.264.36 4.46 0.00 0.000E+000 1.473E-003

Th-230 4.404.68 4.75 1.00 1.042E-003 1.473E-003

U-234 4.514.71 4.82 2.00 2.083E-003 1.804E-003

Pu-242 4.684.90 4.95 1.00 1.042E-003 1.473E-003

Th-229 4.744.86 5.12 1.00 1.042E-003 1.473E-003

Np-237 4.774.78 4.81 0.00 0.000E+000 1.473E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 1.00 1.042E-003 1.473E-003

Am-243 5.055.23 5.31 3.00 3.125E-003 2.083E-003

U-232 5.065.25 5.40 11.00 1.146E-002 3.608E-003

Th-228 5.195.45 5.51 20.00 2.083E-002 4.774E-003

Po-210 5.235.28 5.29 1.00 1.042E-003 1.473E-003

Pu-238 5.275.47 5.55 20.00 2.083E-002 4.774E-003

Am-241 5.305.48 5.60 21.00 2.187E-002 4.886E-003

Cm-245 5.405.42 5.45 10.00 1.042E-002 3.455E-003

Pu-236 5.615.76 5.89 53.00 5.521E-002 7.655E-003

Cm-244 5.645.78 5.90 53.00 5.521E-002 7.655E-003

Th-227 5.936.07 6.18 7.00 7.292E-003 2.946E-003

Cm-242 6.126.15 6.18 1.00 1.042E-003 1.473E-003
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1/12/2014 8:31:16AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV83 , SN: 46-03306
Acquisition Start Date: 1/11/2014   4:24:43PM

Sample Name: ICB;AV83

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-8877;AV83-20130513

Calibration Date: 5/14/2013   1:51:46AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 187.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 26.65%  +/- 0.32% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 1.00 1.042E-003 1.473E-003

U-238 3.924.14 4.24 1.00 1.042E-003 1.473E-003

U-235 4.264.36 4.46 1.00 1.042E-003 1.473E-003

Th-230 4.404.68 4.75 0.00 0.000E+000 1.473E-003

U-234 4.514.71 4.82 5.00 5.208E-003 2.552E-003

Pu-242 4.684.90 4.95 6.00 6.250E-003 2.756E-003

Th-229 4.744.86 5.12 6.00 6.250E-003 2.756E-003

Np-237 4.774.78 4.81 3.00 3.125E-003 2.083E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 1.00 1.042E-003 1.473E-003

Am-243 5.055.23 5.31 4.00 4.167E-003 2.329E-003

U-232 5.065.25 5.40 7.00 7.292E-003 2.946E-003

Th-228 5.195.45 5.51 16.00 1.667E-002 4.295E-003

Po-210 5.235.28 5.29 1.00 1.042E-003 1.473E-003

Pu-238 5.275.47 5.55 14.00 1.458E-002 4.034E-003

Am-241 5.305.48 5.60 15.00 1.563E-002 4.167E-003

Cm-245 5.405.42 5.45 7.00 7.292E-003 2.946E-003

Pu-236 5.615.76 5.89 47.00 4.896E-002 7.217E-003

Cm-244 5.645.78 5.90 45.00 4.688E-002 7.065E-003

Th-227 5.936.07 6.18 11.00 1.146E-002 3.608E-003

Cm-242 6.126.15 6.18 3.00 3.125E-003 2.083E-003
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1/12/2014 8:31:21AM
Earth City, MO 63045
13715 Rider Trail North

TestAmerica St. LouisAlpha-Spectroscopy 
Background Report

Analyst: 60040

Description: 

Batch Name: January2014

Detector:  AV84 , SN: 46-033FF3
Acquisition Start Date: 1/11/2014   4:24:44PM

Sample Name: ICB;AV84

Comment: 

Spectrum #1 Analysis #1

Calibration Name: IC-9520;AV84-20130513

Calibration Date: 5/14/2013   1:51:59AM

Energy Calibration Equation: 

Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch²

Analysis Method: Absolute ROI Analysis, Set Name = 11/05_BackgroundROINuclide Library: Background ROI Library

Sample

Batch

Acquisition

General Analysis

Total Background Counts: 166.00

Real Time: 960.02 min.

Live Time: 960.00 min.

Efficiency: 26.75%  +/- 0.37% TPU(2 sigma)
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RegionName Start EnergyPeak Energy End Energy

(MeV) (MeV) (MeV)

GrossCounts Count Rate CR Uncertainty

(CPM) (CPM)

Nuclide Summary  (ROI)

Th-232 3.753.99 4.05 1.00 1.042E-003 1.473E-003

U-238 3.924.14 4.24 1.00 1.042E-003 1.473E-003

U-235 4.264.36 4.46 1.00 1.042E-003 1.473E-003

Th-230 4.404.68 4.75 3.00 3.125E-003 2.083E-003

U-234 4.514.71 4.82 5.00 5.208E-003 2.552E-003

Pu-242 4.684.90 4.95 6.00 6.250E-003 2.756E-003

Th-229 4.744.86 5.12 7.00 7.292E-003 2.946E-003

Np-237 4.774.78 4.81 2.00 2.083E-003 1.804E-003

Po-209 4.904.92 4.93 0.00 0.000E+000 1.473E-003

Pu-239 4.975.18 5.24 2.00 2.083E-003 1.804E-003

Am-243 5.055.23 5.31 1.00 1.042E-003 1.473E-003

U-232 5.065.25 5.40 5.00 5.208E-003 2.552E-003

Th-228 5.195.45 5.51 14.00 1.458E-002 4.034E-003

Po-210 5.235.28 5.29 0.00 0.000E+000 1.473E-003

Pu-238 5.275.47 5.55 14.00 1.458E-002 4.034E-003

Am-241 5.305.48 5.60 17.00 1.771E-002 4.419E-003

Cm-245 5.405.42 5.45 8.00 8.333E-003 3.125E-003

Pu-236 5.615.76 5.89 40.00 4.167E-002 6.670E-003

Cm-244 5.645.78 5.90 40.00 4.167E-002 6.670E-003

Th-227 5.936.07 6.18 7.00 7.292E-003 2.946E-003

Cm-242 6.126.15 6.18 3.00 3.125E-003 2.083E-003
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Run Logs
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Alpha Spectroscopy Run Log

Detector: AV75

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:16 PSIC 160-51078/1

Batch

Analysis

51078

Count

PSICV 160-51278/105/14/13  16:37 5127860

PSICB 160-98235/101/11/14  16:24 98235960

PSCCV 160-98637/101/14/14  21:29 9863760

MLKPULSER 160-103706/202/06/14  01:12 1037061

MLKMB 160-102716/1-A02/06/14  15:07 103706 A-01-R102716400

Detector: AV77

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:18 PSIC 160-51080/1

Batch

Analysis

51080

Count

PSICV 160-51280/105/14/13  16:39 5128060

PSICB 160-98237/101/11/14  16:24 98237960

PSCCV 160-98639/101/14/14  22:42 9863960

MLKPULSER 160-103707/202/06/14  01:12 1037071

MLKLCS 160-102716/2-A02/06/14  15:07 103707 A-01-R102716400

Detector: AV78

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:18 PSIC 160-51081/1

Batch

Analysis

51081

Count

PSICV 160-51281/105/14/13  16:39 5128160

PSICB 160-98238/101/11/14  16:24 98238960

PSCCV 160-98640/101/14/14  21:29 9864060

MLKPULSER 160-103708/202/06/14  01:12 1037081

MLK160-5323-1 FZ01-SU25-00402/06/14  15:07 103708 A-01-R102716400

Detector: AV79

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:18 PSIC 160-51082/1

Batch

Analysis

51082

Count

PSICV 160-51282/105/14/13  16:40 5128260

PSICB 160-98239/101/11/14  16:24 98239960

PSCCV 160-98641/101/14/14  22:42 9864160

MLKPULSER 160-103709/202/06/14  01:12 1037091

MLK160-5323-1 DU FZ01-SU25-004 DU02/06/14  15:07 103709 A-01-R102716400

Detector: AV80

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:19 PSIC 160-51083/1

Batch

Analysis

51083

Count

PSICV 160-51283/105/14/13  16:40 5128360

PSICB 160-98241/101/11/14  16:24 98241960

PSCCV 160-98643/101/14/14  22:42 9864360

MLKPULSER 160-103711/202/06/14  01:12 1037111

MLK160-5323-2 FZ01-SU29-00102/06/14  15:07 103711 A-01-R102716400

Detector: AV82

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:19 PSIC 160-51085/1

Batch

Analysis

51085

Count

PSICV 160-51285/105/14/13  16:42 5128560

Page 1 of 2 TestAmerica St. Louis
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Alpha Spectroscopy Run Log

Detector: AV82 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

96001/11/14  16:24 PSICB 160-98243/1

Batch

Analysis

98243

Count

PSCCV 160-98645/101/14/14  22:42 9864560

MLKPULSER 160-103712/202/06/14  01:12 1037121

MLK160-5323-3 FZ01-SU32-00202/06/14  15:07 103712 A-01-R102716400

Detector: AV83

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:20 PSIC 160-51086/1

Batch

Analysis

51086

Count

PSICV 160-51286/105/14/13  16:42 5128660

PSICB 160-98244/101/11/14  16:24 98244960

PSCCV 160-98646/101/14/14  21:30 9864660

MLKPULSER 160-103713/202/06/14  01:12 1037131

MLK160-5323-4 FZ01-SU08-00102/06/14  15:07 103713 A-01-R102716400

Detector: AV84

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

14005/13/13  23:20 PSIC 160-51087/1

Batch

Analysis

51087

Count

PSICV 160-51287/105/14/13  16:43 5128760

PSICB 160-98245/101/11/14  16:24 98245960

PSCCV 160-98647/101/14/14  22:43 9864760

MLKPULSER 160-103714/202/06/14  01:12 1037141

MLK160-5323-5 FZ01-SU22-00502/06/14  15:07 103714 A-01-R102716400

Page 2 of 2 TestAmerica St. Louis
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PROPORTIONAL 

COUNTER
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Method SR-03-RC 

Sr-90
Strontium-90 (GFPC) by Method 

SR-03-RC
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Prep Batch: 102640
Preparation, Digestion/Precipitate Separation (7-Day In-Growth)
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400MB 160-102640/1-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple1

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffMB Result

Strontium-90 0.3337 0.204 0.206 pCi/g 0.320 0.151 234 442

RL DLC

0.44482 104395

Anly Batch

0.585 0.442

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09330 g 0.105 89.0 40 110

DLC

Y Carrier 0.02150 g 0.0249 86.3 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400LCS 160-102640/2-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple2

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffLCS Result

Strontium-90 12.61 0.537 1.17 pCi/g 0.320 0.123 2538 360

RL DLC

0.45042 104395

Anly Batch

6.345 0.360

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09580 g 0.105 91.4 40 110

DLC

Y Carrier 0.02290 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-1

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU25-004 1000Purple3

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0175 0.186 0.186 U pCi/g 0.320 0.152 206 507

RL DLC

0.45007 104395

Anly Batch

0.515 0.507

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0934 g 0.105 89.1 40 110

DLC

Y Carrier 0.0226 g 0.0249 90.8 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-1 DU

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU25-004 1000Purple4

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffDU Result

Strontium-90 0.2656 0.189 0.191 pCi/g 0.320 0.142 216 422

RL DLC

0.44229 104395

Anly Batch

0.540 0.422

Carrier DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09130 g 0.105 87.1 40 110

DLC

Y Carrier 0.02290 g 0.0249 92.0 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-2

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU29-001 1000Purple5

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0343 0.150 0.150 U pCi/g 0.320 0.121 133 317

RL DLC

0.44399 104395

Anly Batch

0.333 0.317

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0921 g 0.105 87.9 40 110

DLC

Y Carrier 0.0229 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-3

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU32-002 1000Purple6

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0297 0.179 0.179 U pCi/g 0.320 0.149 148 382

RL DLC

0.44518 104395

Anly Batch

0.370 0.382

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0930 g 0.105 88.7 40 110

DLC

Y Carrier 0.0203 g 0.0249 81.5 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-4

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU08-001 1000Purple7

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.138 0.174 0.174 pCi/g 0.320 0.135 170 365

RL DLC

0.43907 104395

Anly Batch

0.425 0.365

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0914 g 0.105 87.2 40 110

DLC

Y Carrier 0.0224 g 0.0249 90.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-5

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU22-005 1000Purple8

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.00118 0.172 0.172 U pCi/g 0.320 0.142 153 383

RL DLC

0.44818 104395

Anly Batch

0.383 0.383

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0927 g 0.105 88.4 40 110

DLC

Y Carrier 0.0212 g 0.0249 85.1 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-102640/1-A Strontium-90 0.3337 pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-102640/2-A Strontium-90 9.14 12.61 pCi/g 138 88 136

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5323-1 Strontium-90 0.0175 0.2656 pCi/g 175 0.66 1.86 1

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

CPMs = Counts Per Minute, Sample

CPMb = Counts Per Minute, Background

Eff = Efficiency

Tb = Count Duration, Background

Page 3 of 3 TestAmerica St. Louis
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 1.0001 g 8.5533 g 8.5759 g 0.0249 g 8.5639 g 8.6573 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 1.0042 g 8.6116 g 8.6345 g 0.0249 g 8.6060 g 8.6981 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.9997 g 8.6167 g 8.6370 g 0.0249 g 8.6148 g 8.7078 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 1.0058 g 8.6353 g 8.6577 g 0.0249 g 8.5611 g 8.6525 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 1.0060 g 8.6001 g 8.6213 g 0.0249 g 8.6345 g 8.7272 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2056074879707
9E-05 g

0 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.8 mg/Kg 3.5365407196530
5E-05 g

0 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

6.02 mg/Kg 1.2615816036795
3E-05 g

0 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

15.8 mg/Kg 3.3313317377767
7E-05 g

0 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

5.96 mg/Kg 1.2568788104998
9E-05 g

0 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 2 mL 1.5 mL160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 2 mL 1.5 mL160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 2 mL 1.5 mL160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 2 mL 1.5 mL160-5323-A-5 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID MB 160-102640/1-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:00 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:25 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 67 0.168 0.082

sd 0.000 0.009 8.185 0.020 0.022

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.442 234 0.585 0.143

sd 0.000 0.021 15.297 0.038 0.044

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID LCS 160-102640/2-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:32 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 73 0.183 0.111

sd 0.000 0.008 8.544 0.021 0.023

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 2,538 6.345 5.985

sd 0.000 0.019 50.379 0.126 0.127

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID 160-5323-A-1-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:16 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:40 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 47 0.118 0.034

sd 0.000 0.009 6.856 0.017 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.507 206 0.515 0.008

sd 0.000 0.023 14.353 0.036 0.042

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID 160-5323-A-1-B DU

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:24 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:49 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.077 33 0.083 0.006

sd 0.000 0.009 5.745 0.014 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.422 216 0.540 0.118

sd 0.000 0.021 14.697 0.037 0.042

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID 160-5323-A-2-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:31 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:55 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.069 35 0.088 0.019

sd 0.000 0.008 5.916 0.015 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.317 133 0.333 0.016

sd 0.000 0.018 11.533 0.029 0.034

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID 160-5323-A-3-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:36 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:59 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 34 0.085 0.013

sd 0.000 0.008 5.831 0.015 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.382 148 0.370 -0.012

sd 0.000 0.020 12.166 0.030 0.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID 160-5323-A-4-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:41 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:03 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 44 0.110 0.065

sd 0.000 0.007 6.633 0.017 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.365 170 0.425 0.060

sd 0.000 0.019 13.038 0.033 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 1Sample ID 160-5323-A-5-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:46 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:11 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.085 39 0.098 0.013

sd 0.000 0.009 6.245 0.016 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.383 153 0.383 -0.000

sd 0.000 0.020 12.369 0.031 0.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 1.0001 g 8.5533 g 8.5759 g 0.0249 g 8.5639 g 8.6573 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 1.0042 g 8.6116 g 8.6345 g 0.0249 g 8.6060 g 8.6981 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.9997 g 8.6167 g 8.6370 g 0.0249 g 8.6148 g 8.7078 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 1.0058 g 8.6353 g 8.6577 g 0.0249 g 8.5611 g 8.6525 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 1.0060 g 8.6001 g 8.6213 g 0.0249 g 8.6345 g 8.7272 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2056074879707
9E-05 g

0 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.8 mg/Kg 3.5365407196530
5E-05 g

0 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

6.02 mg/Kg 1.2615816036795
3E-05 g

0 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

15.8 mg/Kg 3.3313317377767
7E-05 g

0 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

5.96 mg/Kg 1.2568788104998
9E-05 g

0 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 2 mL 1.5 mL160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 2 mL 1.5 mL160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 2 mL 1.5 mL160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 2 mL 1.5 mL160-5323-A-5 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 1.0001 g 8.5533 g 8.5759 g 0.0249 g 8.5639 g 8.6573 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 1.0042 g 8.6116 g 8.6345 g 0.0249 g 8.6060 g 8.6981 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.9997 g 8.6167 g 8.6370 g 0.0249 g 8.6148 g 8.7078 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 1.0058 g 8.6353 g 8.6577 g 0.0249 g 8.5611 g 8.6525 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 1.0060 g 8.6001 g 8.6213 g 0.0249 g 8.6345 g 8.7272 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2056074879707
9E-05 g

0 g160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.8 mg/Kg 3.5365407196530
5E-05 g

0 g160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

6.02 mg/Kg 1.2615816036795
3E-05 g

0 g160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

15.8 mg/Kg 3.3313317377767
7E-05 g

0 g160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

5.96 mg/Kg 1.2568788104998
9E-05 g

0 g160-5323-A-5 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5323-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU25-004 2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU29-001 2 mL 1.5 mL160-5323-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU32-002 2 mL 1.5 mL160-5323-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU08-001 2 mL 1.5 mL160-5323-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU22-005 2 mL 1.5 mL160-5323-A-5 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2SR-03-RC
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

0Detector
Efficiency

Background

33648.29 -434.9434083.23 1022.50 Pass

Crosstalk 507.345 186.445320.900 109.197 Pass

1:13 AM

10969.86 -341.1211310.98 339.33 FAILEfficiency

Background

Crosstalk 3428.500 -150.7733579.273 44.678 DOEF

1:16 AM

10841.73 -469.2511310.98 339.33 FAILEfficiency

Background

Crosstalk 3390.000 -189.2733579.273 44.678 DOEF

1:20 AM

Efficiency

Background 0.090 0.0060.084 0.028 Pass 0.370 -0.0130.383 0.051 Pass

Crosstalk

4:41 AM

1Detector
Efficiency

Background

33594.96 -385.8633980.83 1019.42 Pass

Crosstalk 594.188 220.288373.900 125.183 Pass

1:13 AM

10331.70 -252.8710584.58 317.54 PassEfficiency

Background

Crosstalk 3306.500 5.9503300.550 57.934 Pass

1:16 AM

Efficiency

Background 0.045 -0.0550.100 0.037 Pass 0.525 0.0720.453 0.077 Pass

Crosstalk

4:41 AM

2Detector
Efficiency

Background

23617.69 -112.2123729.90 711.90 Pass

Crosstalk 124.932 56.83268.100 29.539 Pass

1:13 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 1 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11268.17 -109.0311377.20 341.32 PassEfficiency

Background

Crosstalk 3664.500 -141.3753805.875 52.745 WARNING

1:16 AM

Efficiency

Background 0.135 0.0630.072 0.025 Pass 0.420 -0.0080.428 0.083 Pass

Crosstalk

4:41 AM

3Detector
Efficiency

Background

30985.62 -151.1131136.73 934.10 Pass

Crosstalk 43.675 20.30023.375 10.367 Pass

1:13 AM

11086.98 33.2111053.78 331.61 PassEfficiency

Background

Crosstalk 3734.000 -32.2003766.200 78.912 Pass

1:16 AM

Efficiency

Background 0.080 0.0130.067 0.025 Pass 0.565 0.0880.477 0.058 Pass

Crosstalk

4:41 AM

4Detector
Efficiency

Background

25608.47 -395.1626003.64 780.11 Pass

Crosstalk 6.602 -4.92111.523 8.865 Pass

1:13 AM

10966.86 -245.6211212.48 336.37 PassEfficiency

Background

Crosstalk 3642.000 -105.2503747.250 68.787 Pass

1:16 AM

Efficiency

Background 0.065 0.0010.064 0.016 Pass 0.480 0.0250.455 0.062 Pass

Crosstalk

4:41 AM

5Detector

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 2 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

21941.27 -302.3122243.58 667.31 Pass

Crosstalk 5.079 -1.7466.825 2.358 Pass

1:13 AM

11050.95 -249.6511300.60 339.02 PassEfficiency

Background

Crosstalk 3811.500 -57.2503868.750 67.238 Pass

1:16 AM

Efficiency

Background 0.065 0.0100.055 0.021 Pass 0.340 0.0000.340 0.039 Pass

Crosstalk

4:41 AM

6Detector
Efficiency

Background

29153.79 -264.2129418.00 882.54 Pass

Crosstalk 8.126 1.0017.125 1.716 Pass

1:13 AM

10970.36 -234.2411204.60 336.14 PassEfficiency

Background

Crosstalk 3812.000 -156.4753968.475 55.425 WARNING

1:16 AM

Efficiency

Background 0.090 0.0320.058 0.016 Pass 0.350 -0.0850.435 0.077 Pass

Crosstalk

4:41 AM

7Detector
Efficiency

Background

26990.85 -429.6827420.53 822.62 Pass

Crosstalk 5.586 0.6864.900 1.438 Pass

1:13 AM

11625.04 -105.1111730.15 351.90 PassEfficiency

Background

Crosstalk 3933.000 -128.5004061.500 200.875 Pass

1:16 AM

Efficiency

Background 0.070 0.0170.053 0.019 Pass 0.290 -0.1010.391 0.064 Pass

Crosstalk

4:42 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 3 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

8Detector
11102.50 -51.1311153.63 334.61 PassEfficiency

Background

Crosstalk 3349.000 -108.3253457.325 86.364 Pass

12:44 AM

Efficiency

Background

33663.02 -310.0633973.08 1019.19 Pass

Crosstalk 89.890 -38.860128.750 85.989 Pass

12:54 AM

Efficiency

Background 0.105 0.0190.087 0.029 Pass 0.500 0.0400.460 0.083 Pass

Crosstalk

4:42 AM

9Detector
10335.20 -121.8210457.03 313.71 PassEfficiency

Background

Crosstalk 3333.000 -101.6003434.600 27.571 DOEF

12:44 AM

Efficiency

Background

34031.21 -216.1434247.35 1027.42 Pass

Crosstalk 42.660 -33.14075.800 62.995 Pass

12:54 AM

Efficiency

Background 0.145 0.0750.070 0.029 Pass 0.550 0.0770.473 0.103 Pass

Crosstalk

4:42 AM

10Detector
11021.41 -161.9111183.33 335.50 PassEfficiency

Background

Crosstalk 3558.000 -101.9253659.925 62.913 Pass

12:44 AM

Efficiency

Background

23397.28 -18.5923415.88 702.48 Pass

Crosstalk 31.487 -6.98838.475 31.652 Pass

12:54 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 4 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.090 0.0260.064 0.019 Pass 0.360 0.0160.344 0.053 Pass

Crosstalk

4:42 AM

11Detector
10257.62 -592.9310850.55 325.52 FAILEfficiency

Background

Crosstalk 3564.000 -61.1253625.125 51.846 Pass

12:44 AM

Efficiency

Background

30389.40 -225.9830615.38 918.46 Pass

Crosstalk 14.220 -18.98033.200 28.377 Pass

12:54 AM

Efficiency

Background 0.170 0.1120.058 0.024 FAIL 0.665 0.2490.417 0.051 FAIL

Crosstalk

4:42 AM

Efficiency

Background 0.055 -0.0030.058 0.024 Pass 0.360 -0.0570.417 0.051 Pass

Crosstalk

10:03 AM

12Detector
11159.06 -203.1211362.18 340.87 PassEfficiency

Background

Crosstalk 3736.500 -69.3403805.840 41.621 Pass

12:44 AM

Efficiency

Background

25763.88 -828.0026591.88 797.76 FAIL

Crosstalk 20.822 -21.40342.225 35.724 Pass

12:54 AM

Efficiency

Background

26025.93 -565.9526591.88 797.76 Pass

Crosstalk 18.791 -23.43442.225 35.724 Pass

12:59 AM

Efficiency

Background 0.115 0.0490.066 0.026 Pass 0.460 -0.0070.467 0.052 Pass

Crosstalk

4:42 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 5 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

13Detector
11288.69 -175.1811463.88 343.92 PassEfficiency

Background

Crosstalk 3679.500 -106.5753786.075 59.685 Pass

12:44 AM

Efficiency

Background

22088.55 -236.2822324.83 669.74 Pass

Crosstalk 13.712 -2.58816.300 12.882 Pass

12:54 AM

Efficiency

Background 0.115 0.0270.089 0.058 Pass 0.345 -0.0280.373 0.090 Pass

Crosstalk

4:42 AM

14Detector
11139.54 -165.5111305.05 339.15 PassEfficiency

Background

Crosstalk 3700.000 -87.8753787.875 75.889 Pass

12:44 AM

Efficiency

Background

28879.55 -528.5729408.13 882.24 Pass

Crosstalk 13.204 -8.94622.150 21.746 Pass

12:54 AM

Efficiency

Background 0.080 0.0240.056 0.018 Pass 0.300 -0.0210.321 0.053 Pass

Crosstalk

4:42 AM

15Detector
11745.67 -52.2311797.90 353.94 PassEfficiency

Background

Crosstalk 3821.000 38.0753782.925 86.807 Pass

12:44 AM

Efficiency

Background

27359.55 -122.9027482.45 824.47 Pass

Crosstalk 7.110 -11.26518.375 19.603 Pass

12:54 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 6 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.155 0.1050.050 0.014 FAIL 0.350 -0.0310.381 0.051 Pass

Crosstalk

4:42 AM

Efficiency

Background 0.130 0.0800.050 0.014 FAIL 0.410 0.0300.381 0.051 Pass

Crosstalk

10:03 AM

16Detector
Efficiency

Background

33394.36 -173.3633567.73 1007.03 Pass

Crosstalk 27.932 -29.04356.975 44.714 Pass

12:44 AM

10960.35 -88.9711049.33 331.48 PassEfficiency

Background

Crosstalk 3206.000 -110.8253316.825 72.395 Pass

12:54 AM

Efficiency

Background 0.225 0.0580.167 0.036 Pass 0.470 -0.0260.496 0.062 Pass

Crosstalk

4:42 AM

17Detector
Efficiency

Background

35555.78 1105.1134450.68 1033.52 FAIL

Crosstalk 13.712 -6.06319.775 3.338 Pass

12:44 AM

6394.12 -3906.7810300.90 309.03 FAILEfficiency

Background

Crosstalk 7138.500 3701.3003437.200 49.534 DOEF

12:54 AM

Efficiency

Background 0.015 -0.0930.108 0.031 FAIL 23.420 21.1142.306 3.116 FAIL

Crosstalk

4:42 AM

Efficiency

Background 0.000 -0.1080.108 0.031 FAIL 19.260 16.9542.306 3.116 FAIL

Crosstalk

10:03 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 7 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

18Detector
Efficiency

Background

22855.40 -236.4023091.80 692.75 Pass

Crosstalk 9.141 -8.78417.925 3.718 WARNING

12:44 AM

10892.78 -204.1211096.90 332.91 PassEfficiency

Background

Crosstalk 3586.500 -39.4753625.975 64.675 Pass

12:54 AM

Efficiency

Background 0.280 0.1380.142 0.030 FAIL 0.635 0.0590.576 0.108 Pass

Crosstalk

4:42 AM

Efficiency

Background 0.150 0.0080.142 0.030 Pass 0.525 -0.0510.576 0.108 Pass

Crosstalk

10:03 AM

19Detector
Efficiency

Background

30637.23 -65.2530702.48 921.07 Pass

Crosstalk 34.026 -25.57459.600 14.515 Pass

12:44 AM

11023.42 -11.6811035.10 331.05 PassEfficiency

Background

Crosstalk 3531.000 -41.6253572.625 41.736 Pass

12:54 AM

Efficiency

Background 0.130 0.0430.087 0.016 Pass 0.515 0.0260.489 0.074 Pass

Crosstalk

4:42 AM

20Detector
Efficiency

Background

26130.77 -236.9126367.68 791.03 Pass

Crosstalk 28.553 -19.69748.250 11.450 Pass

12:44 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 8 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11301.39 -95.8111397.20 341.92 PassEfficiency

Background

Crosstalk 3823.000 -11.2753834.275 58.606 Pass

12:54 AM

Efficiency

Background 0.070 0.0130.057 0.019 Pass 0.350 0.1880.162 0.093 Pass

Crosstalk

4:42 AM

21Detector
Efficiency

Background

21613.42 -710.7022324.13 669.72 FAIL

Crosstalk 15.529 -4.64620.175 6.313 Pass

12:45 AM

11291.89 -117.4111409.30 342.28 PassEfficiency

Background

Crosstalk 3858.000 -38.6673896.667 52.718 Pass

12:55 AM

Efficiency

Background 0.105 0.0420.063 0.023 Pass 0.265 0.1200.145 0.078 Pass

Crosstalk

4:42 AM

22Detector
Efficiency

Background

28675.47 844.5227830.95 834.93 FAIL

Crosstalk 44.582 -24.81869.400 26.147 Pass

12:45 AM

11096.86 -129.4511226.31 336.79 PassEfficiency

Background

Crosstalk 3736.500 -17.7383754.238 63.116 Pass

12:55 AM

Efficiency

Background 0.140 0.0620.078 0.025 Pass 0.460 0.2660.194 0.096 Pass

Crosstalk

4:42 AM

23Detector

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 9 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

26478.91 -1177.1527656.06 829.68 FAIL

Crosstalk 1179.178 475.737703.441 581.762 Pass

12:45 AM

12442.53 8.0312434.50 373.04 PassEfficiency

Background

Crosstalk 3388.000 -82.3753470.375 64.228 Pass

12:55 AM

Efficiency

Background 0.155 -0.0880.243 0.062 Pass 0.325 -0.1830.508 0.073 Pass

Crosstalk

4:42 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 10 of 10
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Alpha Beta 

Calibrations

Page 269 of 801



Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 1
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
1 B1 2/3/2013 16:02 0.0093 5 94185 18837.000 0.4533 1mL
1 B2 2/3/2013 15:27 0.0296 5 90520 18104.000 0.4356 1mL
1 B3 2/3/2013 17:14 0.0574 5 90261 18052.200 0.4344 1mL
1 B4 2/3/2013 17:05 0.0818 5 85768 17153.600 0.4128 1mL
1 B5 2/3/2013 16:48 0.1157 5 83386 16677.200 0.4013 1mL
1 B6 2/3/2013 16:41 0.1470 5 81616 16323.200 0.3928 1mL
1 B7 2/3/2013 16:34 0.1871 5 81038 16207.600 0.3900 1mL
1 B8 2/3/2013 16:23 0.2469 5 78148 15629.600 0.3761 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4533 0.4515 0.39%
0.0296 0.4356 0.4406 -1.12%
0.0574 0.4344 0.4270 1.73%
0.0818 0.4128 0.4164 -0.88%
0.1157 0.4013 0.4038 -0.62%
0.1470 0.3928 0.3943 -0.39%
0.1871 0.3900 0.3851 1.26%
0.2469 0.3761 0.3778 -0.45%

Mass Efficiency
0.0093 0.4533
0.0296 0.4356
0.0574 0.4344
0.0818 0.4128
0.1157 0.4013
0.1470 0.3928
0.1871 0.3900
0.2469 0.3761

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0526x2 - 0.5799x + 0.4568
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Beta Efficiency
y = 1.0526x2 - 0.5799x + 0.4568

R2 = 0.974
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013

P
a
g
e
 
2
7
0
 
o
f
 
8
0
1



Curve is for Gross Alpha

Purple 1

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
1 A1 7/29/2013 19:33 0.0125 50 18832 376.640 2374.5 0.1586 1mL
1 A2 7/29/2013 18:31 0.0227 50 17606 352.120 2374.5 0.1483 1mL
1 A3 7/30/2013 13:23 0.0392 50 14893 297.860 2374.5 0.1254 1mL
1 A4 7/30/2013 9:46 0.0583 50 14957 299.140 2374.5 0.1260 1mL
1 A5 7/30/2013 7:29 0.0724 50 27398 547.960 4749.0 0.1154 2mL
1 A6 7/29/2013 22:57 0.0963 50 26036 520.720 4749.0 0.1096 2mL
1 A7 7/29/2013 21:46 0.1095 50 20108 402.160 4749.0 0.0847 2mL
1 A8 7/29/2013 20:35 0.1298 50 20450 409.000 4749.0 0.0861 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1586 0.1553 2.12%
0.0227 0.1483 0.1475 0.57%
0.0392 0.1254 0.1354 -7.38%
0.0583 0.1260 0.1226 2.75%
0.0724 0.1154 0.1139 1.33%
0.0963 0.1096 0.1005 9.10%
0.1095 0.0847 0.0939 -9.81%
0.1298 0.0861 0.0848 1.56%

Mass Efficiency
0.0125 0.1586
0.0227 0.1483
0.0392 0.1254
0.0583 0.1260
0.0724 0.1154
0.0963 0.1096
0.1095 0.0847
0.1298 0.0861

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
1 A1 0.0125 40.00 18832 5891 470.80 147.28 23.83% Min
1 A2 0.0227 40.00 17606 5810 440.15 145.25 24.81% 23.83%
1 A3 0.0392 40.00 14893 5009 372.33 125.23 25.17%
1 A4 0.0583 40.00 14957 4800 373.93 120.00 24.30% Max
1 A5 0.0724 40.00 27398 9264 684.95 231.60 25.27% 26.83%
1 A6 0.0963 40.00 26036 8677 650.90 216.93 25.00%
1 A7 0.1095 40.00 20108 7375 502.70 184.38 26.83% Mean
1 A8 0.1298 40.00 20450 7403 511.25 185.08 26.58% 25.22%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.5821x2 - 0.8263x + 0.1654

R2 = 0.9394
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All Points Crosstalk y = 1.187x2 + 0.0363x + 0.2425
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 28Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:12 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,275 255.000 254.907

sd 0.000 0.010 35.707 7.141 7.141

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 90,520 18,104.000 18,103.614

sd 0.000 0.020 300.865 60.173 60.173

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 29Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,355 271.000 270.907

sd 0.000 0.010 36.810 7.362 7.362

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 94,185 18,837.000 18,836.614

sd 0.000 0.020 306.896 61.379 61.379

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 29Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:31 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 969 193.800 193.707

sd 0.000 0.010 31.129 6.226 6.226

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 78,148 15,629.600 15,629.214

sd 0.000 0.020 279.550 55.910 55.910

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 30Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:39:51 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,053 210.600 210.507

sd 0.000 0.010 32.450 6.490 6.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 81,038 16,207.600 16,207.214

sd 0.000 0.020 284.672 56.934 56.934

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 31Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:46:51 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,016 203.200 203.107

sd 0.000 0.010 31.875 6.375 6.375

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 81,616 16,323.200 16,322.814

sd 0.000 0.020 285.685 57.137 57.137

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 32Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:17 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,088 217.600 217.507

sd 0.000 0.010 32.985 6.597 6.597

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 83,386 16,677.200 16,676.814

sd 0.000 0.020 288.766 57.753 57.753

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 34Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:34 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,184 236.800 236.707

sd 0.000 0.010 34.409 6.882 6.882

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 85,768 17,153.600 17,153.214

sd 0.000 0.020 292.862 58.572 58.572

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 35Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:27 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,274 254.800 254.707

sd 0.000 0.010 35.693 7.139 7.139

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 90,261 18,052.200 18,051.814

sd 0.000 0.020 300.435 60.087 60.087

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:35 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 17,606 352.120 352.053

sd 0.000 0.008 132.688 2.654 2.654

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,810 116.200 115.747

sd 0.000 0.021 76.223 1.524 1.525

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 2Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:33:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 18,832 376.640 376.573

sd 0.000 0.008 137.230 2.745 2.745

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,891 117.820 117.367

sd 0.000 0.021 76.753 1.535 1.535

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 3Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:22 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 20,450 409.000 408.933

sd 0.000 0.008 143.003 2.860 2.860

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 7,403 148.060 147.607

sd 0.000 0.021 86.041 1.721 1.721

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 4Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:18 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 20,108 402.160 402.093

sd 0.000 0.008 141.803 2.836 2.836

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 7,375 147.500 147.047

sd 0.000 0.021 85.878 1.718 1.718

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 5Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:47:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 26,036 520.720 520.653

sd 0.000 0.008 161.357 3.227 3.227

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 8,677 173.540 173.087

sd 0.000 0.021 93.150 1.863 1.863

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:01 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:09 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 27,398 547.960 547.893

sd 0.000 0.008 165.523 3.310 3.310

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 9,264 185.280 184.827

sd 0.000 0.021 96.250 1.925 1.925

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 6Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:46:50 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:36:56 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 14,957 299.140 299.073

sd 0.000 0.008 122.299 2.446 2.446

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 4,800 96.000 95.547

sd 0.000 0.021 69.282 1.386 1.386

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 7Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 14,893 297.860 297.793

sd 0.000 0.008 122.037 2.441 2.441

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,009 100.180 99.727

sd 0.000 0.021 70.774 1.415 1.416

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 2
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
2 B1 2/3/2013 16:23 0.0093 5 95309 19061.800 0.4587 1mL
2 B2 2/3/2013 16:02 0.0296 5 91945 18389.000 0.4425 1mL
2 B3 2/3/2013 15:27 0.0574 5 91932 18386.400 0.4424 1mL
2 B4 2/3/2013 17:14 0.0818 5 87233 17446.600 0.4198 1mL
2 B5 2/3/2013 17:05 0.1157 5 84097 16819.400 0.4047 1mL
2 B6 2/3/2013 16:48 0.1470 5 83042 16608.400 0.3996 1mL
2 B7 2/3/2013 16:41 0.1871 5 82761 16552.200 0.3983 1mL
2 B8 2/3/2013 16:34 0.2469 5 79652 15930.400 0.3833 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4587 0.4579 0.18%
0.0296 0.4425 0.4469 -0.98%
0.0574 0.4424 0.4333 2.11%
0.0818 0.4198 0.4228 -0.70%
0.1157 0.4047 0.4103 -1.35%
0.1470 0.3996 0.4009 -0.32%
0.1871 0.3983 0.3921 1.59%
0.2469 0.3833 0.3853 -0.52%

Mass Efficiency
0.0093 0.4587
0.0296 0.4425
0.0574 0.4424
0.0818 0.4198
0.1157 0.4047
0.1470 0.3996
0.1871 0.3983
0.2469 0.3833

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0846x2 - 0.5831x + 0.4632
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Beta Efficiency
y = 1.0846x2 - 0.5831x + 0.4632

R2 = 0.9623
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Curve is for Gross Alpha

Purple 2

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
2 A1 7/29/2013 20:35 0.0125 50 18515 370.300 2374.5 0.1559 1mL
2 A2 7/29/2013 19:34 0.0227 50 16985 339.700 2374.5 0.1431 1mL
2 A3 7/29/2013 18:31 0.0392 50 14631 292.620 2374.5 0.1232 1mL
2 A4 7/30/2013 13:23 0.0583 50 14717 294.340 2374.5 0.1240 1mL
2 A5 7/30/2013 9:46 0.0724 50 26527 530.540 4749.0 0.1117 2mL
2 A6 7/30/2013 7:29 0.0963 50 25137 502.740 4749.0 0.1059 2mL
2 A7 7/29/2013 22:57 0.1095 50 19639 392.780 4749.0 0.0827 2mL
2 A8 7/29/2013 21:46 0.1298 50 20126 402.520 4749.0 0.0848 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1559 0.1520 2.59%
0.0227 0.1431 0.1441 -0.73%
0.0392 0.1232 0.1321 -6.71%
0.0583 0.1240 0.1194 3.83%
0.0724 0.1117 0.1108 0.81%
0.0963 0.1059 0.0979 8.14%
0.1095 0.0827 0.0916 -9.72%
0.1298 0.0848 0.0831 1.94%

Mass Efficiency
0.0125 0.1559
0.0227 0.1431
0.0392 0.1232
0.0583 0.1240
0.0724 0.1117
0.0963 0.1059
0.1095 0.0827
0.1298 0.0848

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
2 A1 0.0125 40.00 18515 6469 462.88 161.73 25.89% Min
2 A2 0.0227 40.00 16985 6295 424.63 157.38 27.04% 25.89%
2 A3 0.0392 40.00 14631 5402 365.78 135.05 26.97%
2 A4 0.0583 40.00 14717 5330 367.93 133.25 26.59% Max
2 A5 0.0724 40.00 26527 10132 663.18 253.30 27.64% 29.94%
2 A6 0.0963 40.00 25137 9765 628.43 244.13 27.98%
2 A7 0.1095 40.00 19639 8393 490.98 209.83 29.94% Mean
2 A8 0.1298 40.00 20126 8153 503.15 203.83 28.83% 27.61%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.7533x2 - 0.8366x + 0.1622

R2 = 0.9436
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All Points Crosstalk y = 0.4884x2 + 0.1994x + 0.2596
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 28Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:17 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 304 60.800 60.729

sd 0.000 0.008 17.436 3.487 3.487

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 91,932 18,386.400 18,386.043

sd 0.000 0.019 303.203 60.641 60.641

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 29Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:21 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 314 62.800 62.729

sd 0.000 0.008 17.720 3.544 3.544

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 91,945 18,389.000 18,388.643

sd 0.000 0.019 303.224 60.645 60.645

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 30Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:36 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 330 66.000 65.929

sd 0.000 0.008 18.166 3.633 3.633

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 95,309 19,061.800 19,061.443

sd 0.000 0.019 308.722 61.744 61.744

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 30Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 264 52.800 52.729

sd 0.000 0.008 16.248 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 79,652 15,930.400 15,930.043

sd 0.000 0.019 282.227 56.445 56.445

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 31Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:46:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 264 52.800 52.729

sd 0.000 0.008 16.248 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 82,761 16,552.200 16,551.843

sd 0.000 0.019 287.682 57.536 57.536

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 32Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:13 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 282 56.400 56.329

sd 0.000 0.008 16.793 3.359 3.359

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 83,042 16,608.400 16,608.043

sd 0.000 0.019 288.170 57.634 57.634

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 33Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:33 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 301 60.200 60.129

sd 0.000 0.008 17.349 3.470 3.470

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 84,097 16,819.400 16,819.043

sd 0.000 0.019 289.995 57.999 57.999

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 35Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:32 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 304 60.800 60.729

sd 0.000 0.008 17.436 3.487 3.487

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 87,233 17,446.600 17,446.243

sd 0.000 0.019 295.352 59.070 59.070

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:39 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 14,631 292.620 292.560

sd 0.000 0.008 120.959 2.419 2.419

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 5,402 108.040 107.666

sd 0.000 0.019 73.498 1.470 1.470

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 2Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 16,985 339.700 339.640

sd 0.000 0.008 130.327 2.607 2.607

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 6,295 125.900 125.526

sd 0.000 0.019 79.341 1.587 1.587

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 3Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 18,515 370.300 370.240

sd 0.000 0.008 136.070 2.721 2.721

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 6,469 129.380 129.006

sd 0.000 0.019 80.430 1.609 1.609

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 4Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:23 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 20,126 402.520 402.460

sd 0.000 0.008 141.866 2.837 2.837

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 8,153 163.060 162.686

sd 0.000 0.019 90.294 1.806 1.806

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 5Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:00 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 19,639 392.780 392.720

sd 0.000 0.008 140.139 2.803 2.803

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 8,393 167.860 167.486

sd 0.000 0.019 91.613 1.832 1.832

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 302 of 801



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 100Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:07 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:15 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 25,137 502.740 502.680

sd 0.000 0.008 158.547 3.171 3.171

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 9,765 195.300 194.926

sd 0.000 0.019 98.818 1.976 1.976

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 6Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:46:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:06 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 26,527 530.540 530.480

sd 0.000 0.008 162.871 3.257 3.257

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 10,132 202.640 202.266

sd 0.000 0.019 100.658 2.013 2.013

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 7Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:13 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:19 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 14,717 294.340 294.280

sd 0.000 0.008 121.314 2.426 2.426

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 5,330 106.600 106.226

sd 0.000 0.019 73.007 1.460 1.460

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 3
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
3 B1 2/3/2013 16:34 0.0093 5 95314 19062.800 0.4587 1mL
3 B2 2/3/2013 16:23 0.0296 5 91571 18314.200 0.4407 1mL
3 B3 2/3/2013 16:02 0.0574 5 91745 18349.000 0.4415 1mL
3 B4 2/3/2013 15:27 0.0818 5 87137 17427.400 0.4194 1mL
3 B5 2/3/2013 17:14 0.1157 5 84039 16807.800 0.4044 1mL
3 B6 2/3/2013 17:05 0.1470 5 81832 16366.400 0.3938 1mL
3 B7 2/3/2013 16:48 0.1871 5 82490 16498.000 0.3970 1mL
3 B8 2/3/2013 16:41 0.2469 5 79454 15890.800 0.3824 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4587 0.4578 0.20%
0.0296 0.4407 0.4462 -1.23%
0.0574 0.4415 0.4319 2.22%
0.0818 0.4194 0.4210 -0.38%
0.1157 0.4044 0.4081 -0.89%
0.1470 0.3938 0.3986 -1.20%
0.1871 0.3970 0.3899 1.81%
0.2469 0.3824 0.3841 -0.45%

Mass Efficiency
0.0093 0.4587
0.0296 0.4407
0.0574 0.4415
0.0818 0.4194
0.1157 0.4044
0.1470 0.3938
0.1871 0.3970
0.2469 0.3824

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.1979x2 - 0.6169x + 0.4634

0.3700

0.3800

0.3900

0.4000

0.4100

0.4200

0.4300

0.4400

0.4500

0.4600

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
Mass

E
ff

ic
ie

n
cy

Beta Efficiency
y = 1.1979x2 - 0.6169x + 0.4634

R2 = 0.9587
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 3

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
3 A1 7/29/2013 21:46 0.0125 50 18158 363.160 2374.5 0.1529 1mL
3 A2 7/29/2013 20:35 0.0227 50 16703 334.060 2374.5 0.1407 1mL
3 A3 7/29/2013 19:34 0.0392 50 14115 282.300 2374.5 0.1189 1mL
3 A4 7/29/2013 18:31 0.0583 50 14257 285.140 2374.5 0.1201 1mL
3 A5 7/30/2013 13:23 0.0724 50 26412 528.240 4749.0 0.1112 2mL
3 A6 7/30/2013 9:47 0.0963 50 25034 500.680 4749.0 0.1054 2mL
3 A7 7/30/2013 7:29 0.1095 50 19406 388.120 4749.0 0.0817 2mL
3 A8 7/29/2013 22:57 0.1298 50 19400 388.000 4749.0 0.0817 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1529 0.1485 3.02%
0.0227 0.1407 0.1410 -0.23%
0.0392 0.1189 0.1296 -8.27%
0.0583 0.1201 0.1174 2.29%
0.0724 0.1112 0.1091 1.97%
0.0963 0.1054 0.0963 9.46%
0.1095 0.0817 0.0900 -9.18%
0.1298 0.0817 0.0813 0.55%

Mass Efficiency
0.0125 0.1529
0.0227 0.1407
0.0392 0.1189
0.0583 0.1201
0.0724 0.1112
0.0963 0.1054
0.1095 0.0817
0.1298 0.0817

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
3 A1 0.0125 40.00 18158 6713 453.95 167.83 26.99% Min
3 A2 0.0227 40.00 16703 6551 417.58 163.78 28.17% 26.99%
3 A3 0.0392 40.00 14115 5733 352.88 143.33 28.88%
3 A4 0.0583 40.00 14257 5567 356.43 139.18 28.08% Max
3 A5 0.0724 40.00 26412 10801 660.30 270.03 29.02% 31.62%
3 A6 0.0963 40.00 25034 10264 625.85 256.60 29.08%
3 A7 0.1095 40.00 19406 8815 485.15 220.38 31.24% Mean
3 A8 0.1298 40.00 19400 8969 485.00 224.23 31.62% 29.14%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.4703x2 - 0.7821x + 0.158

R2 = 0.9331
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All Points Crosstalk y = 1.9624x2 + 0.0627x + 0.2751
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 28Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 68 13.600 13.543

sd 0.000 0.008 8.246 1.649 1.649

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 87,137 17,427.400 17,426.925

sd 0.000 0.022 295.190 59.038 59.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 29Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 67 13.400 13.343

sd 0.000 0.008 8.185 1.637 1.637

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 91,745 18,349.000 18,348.525

sd 0.000 0.022 302.894 60.579 60.579

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 30Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 77 15.400 15.343

sd 0.000 0.008 8.775 1.755 1.755

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 91,571 18,314.200 18,313.725

sd 0.000 0.022 302.607 60.521 60.521

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 31Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 70 14.000 13.943

sd 0.000 0.008 8.367 1.673 1.673

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 95,314 19,062.800 19,062.325

sd 0.000 0.022 308.730 61.746 61.746

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 31Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 65 13.000 12.943

sd 0.000 0.008 8.062 1.612 1.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 79,454 15,890.800 15,890.325

sd 0.000 0.022 281.876 56.375 56.375

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 32Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 61 12.200 12.143

sd 0.000 0.008 7.810 1.562 1.562

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 82,490 16,498.000 16,497.525

sd 0.000 0.022 287.211 57.442 57.442

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 33Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 62 12.400 12.343

sd 0.000 0.008 7.874 1.575 1.575

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 81,832 16,366.400 16,365.925

sd 0.000 0.022 286.063 57.213 57.213

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 34Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:35 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 71 14.200 14.143

sd 0.000 0.008 8.426 1.685 1.685

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 84,039 16,807.800 16,807.325

sd 0.000 0.022 289.895 57.979 57.979

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:45 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 14,257 285.140 285.079

sd 0.000 0.008 119.403 2.388 2.388

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 5,567 111.340 110.858

sd 0.000 0.022 74.612 1.492 1.492

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 2Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 14,115 282.300 282.239

sd 0.000 0.008 118.807 2.376 2.376

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 5,733 114.660 114.178

sd 0.000 0.022 75.717 1.514 1.514

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 3Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:32 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 16,703 334.060 333.999

sd 0.000 0.008 129.240 2.585 2.585

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 6,551 131.020 130.538

sd 0.000 0.022 80.938 1.619 1.619

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 4Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 18,158 363.160 363.099

sd 0.000 0.008 134.752 2.695 2.695

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 6,713 134.260 133.778

sd 0.000 0.022 81.933 1.639 1.639

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 5Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 19,400 388.000 387.939

sd 0.000 0.008 139.284 2.786 2.786

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 8,969 179.380 178.898

sd 0.000 0.022 94.705 1.894 1.894

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:13 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:20 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 19,406 388.120 388.059

sd 0.000 0.008 139.305 2.786 2.786

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 8,815 176.300 175.818

sd 0.000 0.022 93.888 1.878 1.878

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 6Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:16 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 25,034 500.680 500.619

sd 0.000 0.008 158.221 3.164 3.164

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 10,264 205.280 204.798

sd 0.000 0.022 101.311 2.026 2.026

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 7Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:24 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 26,412 528.240 528.179

sd 0.000 0.008 162.518 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 10,801 216.020 215.538

sd 0.000 0.022 103.928 2.079 2.079

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 4
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
4 B1 2/3/2013 16:41 0.0093 5 93625 18725.000 0.4506 1mL
4 B2 2/3/2013 16:35 0.0296 5 90075 18015.000 0.4335 1mL
4 B3 2/3/2013 16:23 0.0574 5 90705 18141.000 0.4365 1mL
4 B4 2/3/2013 16:02 0.0818 5 85575 17115.000 0.4118 1mL
4 B5 2/3/2013 15:27 0.1157 5 82782 16556.400 0.3984 1mL
4 B6 2/3/2013 17:14 0.1470 5 81643 16328.600 0.3929 1mL
4 B7 2/3/2013 17:05 0.1871 5 81492 16298.400 0.3922 1mL
4 B8 2/3/2013 16:48 0.2469 5 78386 15677.200 0.3772 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4506 0.4495 0.25%
0.0296 0.4335 0.4389 -1.23%
0.0574 0.4365 0.4258 2.52%
0.0818 0.4118 0.4156 -0.91%
0.1157 0.3984 0.4035 -1.27%
0.1470 0.3929 0.3945 -0.40%
0.1871 0.3922 0.3859 1.64%
0.2469 0.3772 0.3792 -0.51%

Mass Efficiency
0.0093 0.4506
0.0296 0.4335
0.0574 0.4365
0.0818 0.4118
0.1157 0.3984
0.1470 0.3929
0.1871 0.3922
0.2469 0.3772

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.0359x2 - 0.5612x + 0.4546
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Beta Efficiency
y = 1.0359x2 - 0.5612x + 0.4546

R2 = 0.9505
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 4

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
4 A1 7/29/2013 22:58 0.0125 50 18161 363.220 2374.5 0.1530 1mL
4 A2 7/29/2013 21:46 0.0227 50 16810 336.200 2374.5 0.1416 1mL
4 A3 7/29/2013 20:35 0.0392 50 14378 287.560 2374.5 0.1211 1mL
4 A4 7/29/2013 19:34 0.0583 50 14096 281.920 2374.5 0.1187 1mL
4 A5 7/29/2013 18:31 0.0724 50 26156 523.120 4749.0 0.1102 2mL
4 A6 7/30/2013 13:23 0.0963 50 24767 495.340 4749.0 0.1043 2mL
4 A7 7/30/2013 9:47 0.1095 50 19042 380.840 4749.0 0.0802 2mL
4 A8 7/30/2013 7:29 0.1298 50 19630 392.600 4749.0 0.0827 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1530 0.1496 2.24%
0.0227 0.1416 0.1416 0.00%
0.0392 0.1211 0.1294 -6.44%
0.0583 0.1187 0.1167 1.76%
0.0724 0.1102 0.1081 1.85%
0.0963 0.1043 0.0954 9.30%
0.1095 0.0802 0.0893 -10.24%
0.1298 0.0827 0.0813 1.71%

Mass Efficiency
0.0125 0.1530
0.0227 0.1416
0.0392 0.1211
0.0583 0.1187
0.0724 0.1102
0.0963 0.1043
0.1095 0.0802
0.1298 0.0827

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
4 A1 0.0125 40.00 18161 6572 454.03 164.30 26.57% Min
4 A2 0.0227 40.00 16810 6362 420.25 159.05 27.46% 26.57%
4 A3 0.0392 40.00 14378 5742 359.45 143.55 28.54%
4 A4 0.0583 40.00 14096 5446 352.40 136.15 27.87% Max
4 A5 0.0724 40.00 26156 10730 653.90 268.25 29.09% 31.16%
4 A6 0.0963 40.00 24767 10345 619.18 258.63 29.46%
4 A7 0.1095 40.00 19042 8619 476.05 215.48 31.16% Mean
4 A8 0.1298 40.00 19630 8672 490.75 216.80 30.64% 28.85%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.9117x2 - 0.8546x + 0.16

R2 = 0.9448
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All Points Crosstalk y = -0.3987x2 + 0.4045x + 0.2636
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 27Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 4 0.800 0.747

sd 0.000 0.007 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 82,782 16,556.400 16,555.966

sd 0.000 0.021 287.719 57.544 57.544

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 326 of 801



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 29Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:32 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 9 1.800 1.747

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 85,575 17,115.000 17,114.566

sd 0.000 0.021 292.532 58.506 58.506

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 30Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6 1.200 1.147

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 90,705 18,141.000 18,140.566

sd 0.000 0.021 301.173 60.235 60.235

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 31Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14 2.800 2.747

sd 0.000 0.007 3.742 0.748 0.748

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 90,075 18,015.000 18,014.566

sd 0.000 0.021 300.125 60.025 60.025

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 32Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 12 2.400 2.347

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 93,625 18,725.000 18,724.566

sd 0.000 0.021 305.982 61.196 61.196

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 32Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:33 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 8 1.600 1.547

sd 0.000 0.007 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 78,386 15,677.200 15,676.766

sd 0.000 0.021 279.975 55.995 55.995

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 33Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:53 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6 1.200 1.147

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 81,492 16,298.400 16,297.966

sd 0.000 0.021 285.468 57.094 57.094

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 34Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:40 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 4 0.800 0.747

sd 0.000 0.007 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 81,643 16,328.600 16,328.166

sd 0.000 0.021 285.732 57.146 57.146

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:51 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 26,156 523.120 523.067

sd 0.000 0.007 161.728 3.235 3.235

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 10,730 214.600 214.167

sd 0.000 0.021 103.586 2.072 2.072

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 2Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:19 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14,096 281.920 281.867

sd 0.000 0.007 118.727 2.375 2.375

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 5,446 108.920 108.487

sd 0.000 0.021 73.797 1.476 1.476

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 3Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14,378 287.560 287.507

sd 0.000 0.007 119.908 2.398 2.398

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 5,742 114.840 114.407

sd 0.000 0.021 75.776 1.516 1.516

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 4Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:31 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 16,810 336.200 336.147

sd 0.000 0.007 129.653 2.593 2.593

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 6,362 127.240 126.807

sd 0.000 0.021 79.762 1.595 1.595

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 5Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 18,161 363.220 363.167

sd 0.000 0.007 134.763 2.695 2.695

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 6,572 131.440 131.007

sd 0.000 0.021 81.068 1.621 1.621

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:23 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:30 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 19,630 392.600 392.547

sd 0.000 0.007 140.107 2.802 2.802

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 8,672 173.440 173.007

sd 0.000 0.021 93.124 1.862 1.863

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 6Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:16 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:21 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 19,042 380.840 380.787

sd 0.000 0.007 137.993 2.760 2.760

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 8,619 172.380 171.947

sd 0.000 0.021 92.839 1.857 1.857

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 7Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:30 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 24,767 495.340 495.287

sd 0.000 0.007 157.375 3.148 3.148

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 10,345 206.900 206.467

sd 0.000 0.021 101.710 2.034 2.034

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 5
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
5 B1 2/3/2013 16:48 0.0093 5 94066 18813.200 0.4527 1mL
5 B2 2/3/2013 16:42 0.0296 5 90338 18067.600 0.4348 1mL
5 B3 2/3/2013 16:35 0.0574 5 90693 18138.600 0.4365 1mL
5 B4 2/3/2013 16:23 0.0818 5 85792 17158.400 0.4129 1mL
5 B5 2/3/2013 16:02 0.1157 5 82828 16565.600 0.3986 1mL
5 B6 2/3/2013 15:27 0.1470 5 81509 16301.800 0.3923 1mL
5 B7 2/3/2013 17:14 0.1871 5 80863 16172.600 0.3892 1mL
5 B8 2/3/2013 17:05 0.2469 5 78165 15633.000 0.3762 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4527 0.4516 0.25%
0.0296 0.4348 0.4404 -1.28%
0.0574 0.4365 0.4266 2.32%
0.0818 0.4129 0.4158 -0.71%
0.1157 0.3986 0.4031 -1.11%
0.1470 0.3923 0.3936 -0.33%
0.1871 0.3892 0.3845 1.21%
0.2469 0.3762 0.3776 -0.37%

Mass Efficiency
0.0093 0.4527
0.0296 0.4348
0.0574 0.4365
0.0818 0.4129
0.1157 0.3986
0.1470 0.3923
0.1871 0.3892
0.2469 0.3762

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.0999x2 - 0.5933x + 0.457
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Beta Efficiency
y = 1.0999x2 - 0.5933x + 0.457

R2 = 0.9641
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 5

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
5 A1 7/30/2013 7:29 0.0125 50 17314 346.280 2374.5 0.1458 1mL
5 A2 7/29/2013 22:58 0.0227 50 16214 324.280 2374.5 0.1366 1mL
5 A3 7/29/2013 21:46 0.0392 50 13772 275.440 2374.5 0.1160 1mL
5 A4 7/29/2013 20:35 0.0583 50 13616 272.320 2374.5 0.1147 1mL
5 A5 7/29/2013 19:34 0.0724 50 25168 503.360 4749.0 0.1060 2mL
5 A6 7/29/2013 18:31 0.0963 50 23442 468.840 4749.0 0.0987 2mL
5 A7 7/30/2013 13:23 0.1095 50 18365 367.300 4749.0 0.0773 2mL
5 A8 7/30/2013 9:47 0.1298 50 19003 380.060 4749.0 0.0800 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1458 0.1435 1.64%
0.0227 0.1366 0.1358 0.56%
0.0392 0.1160 0.1242 -6.60%
0.0583 0.1147 0.1120 2.38%
0.0724 0.1060 0.1039 2.03%
0.0963 0.0987 0.0918 7.59%
0.1095 0.0773 0.0860 -10.03%
0.1298 0.0800 0.0783 2.21%

Mass Efficiency
0.0125 0.1458
0.0227 0.1366
0.0392 0.1160
0.0583 0.1147
0.0724 0.1060
0.0963 0.0987
0.1095 0.0773
0.1298 0.0800

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
5 A1 0.0125 40.00 17314 6685 432.85 167.13 27.86% Min
5 A2 0.0227 40.00 16214 6393 405.35 159.83 28.28% 27.86%
5 A3 0.0392 40.00 13772 5792 344.30 144.80 29.61%
5 A4 0.0583 40.00 13616 5426 340.40 135.65 28.49% Max
5 A5 0.0724 40.00 25168 10727 629.20 268.18 29.88% 32.25%
5 A6 0.0963 40.00 23442 10114 586.05 252.85 30.14%
5 A7 0.1095 40.00 18365 8744 459.13 218.60 32.25% Mean
5 A8 0.1298 40.00 19003 8766 475.08 219.15 31.57% 29.76%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.8361x2 - 0.8169x + 0.1534

R2 = 0.9492
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All Points Crosstalk y = 0.5991x2 + 0.2514x + 0.2769
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013

P
a
g
e
 
3
4
3
 
o
f
 
8
0
1



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 27Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 11 2.200 2.144

sd 0.000 0.007 3.317 0.663 0.663

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 81,509 16,301.800 16,301.474

sd 0.000 0.018 285.498 57.100 57.100

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 28Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:37 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 8 1.600 1.544

sd 0.000 0.007 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 82,828 16,565.600 16,565.274

sd 0.000 0.018 287.799 57.560 57.560

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 30Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:42 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:52 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 10 2.000 1.944

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 85,792 17,158.400 17,158.074

sd 0.000 0.018 292.903 58.581 58.581

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 31Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:20 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 10 2.000 1.944

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 90,693 18,138.600 18,138.274

sd 0.000 0.018 301.153 60.231 60.231

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 32Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:10 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 20 4.000 3.944

sd 0.000 0.007 4.472 0.894 0.894

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 90,338 18,067.600 18,067.274

sd 0.000 0.018 300.563 60.113 60.113

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 33Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 12 2.400 2.344

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 94,066 18,813.200 18,812.874

sd 0.000 0.018 306.702 61.340 61.340

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 33Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:57 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 11 2.200 2.144

sd 0.000 0.007 3.317 0.663 0.663

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 78,165 15,633.000 15,632.674

sd 0.000 0.018 279.580 55.916 55.916

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 34Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:44 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 15 3.000 2.944

sd 0.000 0.007 3.873 0.775 0.775

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 80,863 16,172.600 16,172.274

sd 0.000 0.018 284.364 56.873 56.873

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 23,442 468.840 468.798

sd 0.000 0.006 153.108 3.062 3.062

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 10,114 202.280 201.988

sd 0.000 0.017 100.568 2.011 2.011

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 2Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:25 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 25,168 503.360 503.318

sd 0.000 0.006 158.644 3.173 3.173

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 10,727 214.540 214.248

sd 0.000 0.017 103.571 2.071 2.071

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 3Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 13,616 272.320 272.278

sd 0.000 0.006 116.688 2.334 2.334

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,426 108.520 108.228

sd 0.000 0.017 73.661 1.473 1.473

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 4Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:35 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 13,772 275.440 275.398

sd 0.000 0.006 117.354 2.347 2.347

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,792 115.840 115.548

sd 0.000 0.017 76.105 1.522 1.522

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 5Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:12 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 16,214 324.280 324.238

sd 0.000 0.006 127.334 2.547 2.547

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,393 127.860 127.568

sd 0.000 0.017 79.956 1.599 1.599

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:32 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:39 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 17,314 346.280 346.238

sd 0.000 0.006 131.583 2.632 2.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,685 133.700 133.408

sd 0.000 0.017 81.762 1.635 1.635

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 6Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:22 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:28 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 19,003 380.060 380.018

sd 0.000 0.006 137.851 2.757 2.757

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,766 175.320 175.028

sd 0.000 0.017 93.627 1.873 1.873

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 7Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 18,365 367.300 367.258

sd 0.000 0.006 135.518 2.710 2.710

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,744 174.880 174.588

sd 0.000 0.017 93.509 1.870 1.870

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 6
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
6 B1 2/3/2013 17:05 0.0093 5 93999 18799.800 0.4524 1mL
6 B2 2/3/2013 16:48 0.0296 5 90540 18108.000 0.4357 1mL
6 B3 2/3/2013 16:42 0.0574 5 90180 18036.000 0.4340 1mL
6 B4 2/3/2013 16:35 0.0818 5 86481 17296.200 0.4162 1mL
6 B5 2/3/2013 16:23 0.1157 5 83265 16653.000 0.4007 1mL
6 B6 2/3/2013 16:02 0.1470 5 82005 16401.000 0.3947 1mL
6 B7 2/3/2013 15:27 0.1871 5 80934 16186.800 0.3895 1mL
6 B8 2/3/2013 17:14 0.2469 5 78186 15637.200 0.3763 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4524 0.4509 0.32%
0.0296 0.4357 0.4405 -1.08%
0.0574 0.4340 0.4274 1.54%
0.0818 0.4162 0.4172 -0.23%
0.1157 0.4007 0.4048 -1.00%
0.1470 0.3947 0.3953 -0.16%
0.1871 0.3895 0.3858 0.95%
0.2469 0.3763 0.3774 -0.30%

Mass Efficiency
0.0093 0.4524
0.0296 0.4357
0.0574 0.4340
0.0818 0.4162
0.1157 0.4007
0.1470 0.3947
0.1871 0.3895
0.2469 0.3763

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.9481x2 - 0.5524x + 0.456
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Beta Efficiency
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 6

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
6 A1 7/30/2013 9:47 0.0125 50 17636 352.720 2374.5 0.1485 1mL
6 A2 7/30/2013 7:30 0.0227 50 16546 330.920 2374.5 0.1394 1mL
6 A3 7/29/2013 22:58 0.0392 50 13966 279.320 2374.5 0.1176 1mL
6 A4 7/29/2013 21:46 0.0583 50 14121 282.420 2374.5 0.1189 1mL
6 A5 7/29/2013 20:35 0.0724 50 25723 514.460 4749.0 0.1083 2mL
6 A6 7/29/2013 19:34 0.0963 50 24213 484.260 4749.0 0.1020 2mL
6 A7 7/29/2013 18:31 0.1095 50 19079 381.580 4749.0 0.0803 2mL
6 A8 7/30/2013 13:23 0.1298 50 19122 382.440 4749.0 0.0805 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1485 0.1457 1.96%
0.0227 0.1394 0.1384 0.69%
0.0392 0.1176 0.1272 -7.55%
0.0583 0.1189 0.1153 3.19%
0.0724 0.1083 0.1071 1.17%
0.0963 0.1020 0.0945 7.96%
0.1095 0.0803 0.0882 -8.87%
0.1298 0.0805 0.0794 1.37%

Mass Efficiency
0.0125 0.1485
0.0227 0.1394
0.0392 0.1176
0.0583 0.1189
0.0724 0.1083
0.0963 0.1020
0.1095 0.0803
0.1298 0.0805

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
6 A1 0.0125 40.00 17636 6997 440.90 174.93 28.40% Min
6 A2 0.0227 40.00 16546 6896 413.65 172.40 29.42% 28.40%
6 A3 0.0392 40.00 13966 5939 349.15 148.48 29.84%
6 A4 0.0583 40.00 14121 5800 353.03 145.00 29.12% Max
6 A5 0.0724 40.00 25723 11325 643.08 283.13 30.57% 32.43%
6 A6 0.0963 40.00 24213 10709 605.33 267.73 30.67%
6 A7 0.1095 40.00 19079 8939 476.98 223.48 31.90% Mean
6 A8 0.1298 40.00 19122 9179 478.05 229.48 32.43% 30.29%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.3915x2 - 0.7627x + 0.155

R2 = 0.9449
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All Points Crosstalk y = 1.31x2 + 0.1229x + 0.2866
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 27Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 80,934 16,186.800 16,186.381

sd 0.000 0.020 284.489 56.898 56.898

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 28Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 82,005 16,401.000 16,400.581

sd 0.000 0.020 286.365 57.273 57.273

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 29Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 9 1.800 1.750

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 83,265 16,653.000 16,652.581

sd 0.000 0.020 288.557 57.711 57.711

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 31Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 10 2.000 1.950

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 86,481 17,296.200 17,295.781

sd 0.000 0.020 294.077 58.815 58.815

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 32Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 12 2.400 2.350

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 90,180 18,036.000 18,035.581

sd 0.000 0.020 300.300 60.060 60.060

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 33Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 10 2.000 1.950

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 90,540 18,108.000 18,107.581

sd 0.000 0.020 300.899 60.180 60.180

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 34Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:11:01 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 93,999 18,799.800 18,799.381

sd 0.000 0.020 306.593 61.319 61.319

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 34Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 9 1.800 1.750

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 78,186 15,637.200 15,636.781

sd 0.000 0.020 279.618 55.924 55.924

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:22:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 19,079 381.580 381.522

sd 0.000 0.008 138.127 2.763 2.763

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 8,939 178.780 177.952

sd 0.000 0.029 94.546 1.891 1.891

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 2Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:30 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 24,213 484.260 484.202

sd 0.000 0.008 155.605 3.112 3.112

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 10,709 214.180 213.352

sd 0.000 0.029 103.484 2.070 2.070

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 3Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:48 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 25,723 514.460 514.402

sd 0.000 0.008 160.384 3.208 3.208

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 11,325 226.500 225.672

sd 0.000 0.029 106.419 2.128 2.129

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 4Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 14,121 282.420 282.362

sd 0.000 0.008 118.832 2.377 2.377

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 5,800 116.000 115.172

sd 0.000 0.029 76.158 1.523 1.523

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 5Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 13,966 279.320 279.262

sd 0.000 0.008 118.178 2.364 2.364

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 5,939 118.780 117.952

sd 0.000 0.029 77.065 1.541 1.542

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:30:02 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:20:07 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 16,546 330.920 330.862

sd 0.000 0.008 128.631 2.573 2.573

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 6,896 137.920 137.092

sd 0.000 0.029 83.042 1.661 1.661

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 6Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:28 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:35 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 17,636 352.720 352.662

sd 0.000 0.008 132.801 2.656 2.656

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 6,997 139.940 139.112

sd 0.000 0.029 83.648 1.673 1.673

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 7Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 19,122 382.440 382.382

sd 0.000 0.008 138.282 2.766 2.766

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 9,179 183.580 182.752

sd 0.000 0.029 95.807 1.916 1.916

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 7
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
7 B1 2/3/2013 17:14 0.0093 5 92582 18516.400 0.4456 1mL
7 B2 2/3/2013 17:05 0.0296 5 89651 17930.200 0.4314 1mL
7 B3 2/3/2013 16:48 0.0574 5 89847 17969.400 0.4324 1mL
7 B4 2/3/2013 16:42 0.0818 5 85484 17096.800 0.4114 1mL
7 B5 2/3/2013 16:35 0.1157 5 82525 16505.000 0.3972 1mL
7 B6 2/3/2013 16:23 0.1470 5 80585 16117.000 0.3878 1mL
7 B7 2/3/2013 16:02 0.1871 5 80726 16145.200 0.3885 1mL
7 B8 2/3/2013 15:27 0.2469 5 77238 15447.600 0.3717 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4456 0.4456 -0.01%
0.0296 0.4314 0.4356 -0.96%
0.0574 0.4324 0.4231 2.20%
0.0818 0.4114 0.4132 -0.44%
0.1157 0.3972 0.4012 -1.00%
0.1470 0.3878 0.3918 -1.02%
0.1871 0.3885 0.3823 1.62%
0.2469 0.3717 0.3732 -0.41%

Mass Efficiency
0.0093 0.4456
0.0296 0.4314
0.0574 0.4324
0.0818 0.4114
0.1157 0.3972
0.1470 0.3878
0.1871 0.3885
0.2469 0.3717

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.861x2 - 0.5251x + 0.4504
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Beta Efficiency
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 7

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
7 A1 7/30/2013 13:22 0.0125 50 17024 340.480 2374.5 0.1434 1mL
7 A2 7/30/2013 9:47 0.0227 50 16195 323.900 2374.5 0.1364 1mL
7 A3 7/30/2013 7:29 0.0392 50 13386 267.720 2374.5 0.1127 1mL
7 A4 7/29/2013 22:58 0.0583 50 13204 264.080 2374.5 0.1112 1mL
7 A5 7/29/2013 21:46 0.0724 50 24632 492.640 4749.0 0.1037 2mL
7 A6 7/29/2013 20:35 0.0963 50 23029 460.580 4749.0 0.0970 2mL
7 A7 7/29/2013 19:34 0.1095 50 18042 360.840 4749.0 0.0760 2mL
7 A8 7/29/2013 18:32 0.1298 50 18444 368.880 4749.0 0.0777 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1434 0.5087 -71.81%
0.0227 0.1364 0.5008 -72.76%
0.0392 0.1127 0.4890 -76.94%
0.0583 0.1112 0.4766 -76.67%
0.0724 0.1037 0.4685 -77.86%
0.0963 0.0970 0.4565 -78.75%
0.1095 0.0760 0.4509 -83.15%
0.1298 0.0777 0.4436 -82.49%

Mass Efficiency
0.0125 0.1434
0.0227 0.1364
0.0392 0.1127
0.0583 0.1112
0.0724 0.1037
0.0963 0.0970
0.1095 0.0760
0.1298 0.0777

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
7 A1 0.0125 40.00 17024 6725 425.60 168.13 28.32% Min
7 A2 0.0227 40.00 16195 6575 404.88 164.38 28.88% 28.32%
7 A3 0.0392 40.00 13386 5783 334.65 144.58 30.17%
7 A4 0.0583 40.00 13204 5656 330.10 141.40 29.99% Max
7 A5 0.0724 40.00 24632 10870 615.80 271.75 30.62% 32.64%
7 A6 0.0963 40.00 23029 10217 575.73 255.43 30.73%
7 A7 0.1095 40.00 18042 8744 451.05 218.60 32.64% Mean
7 A8 0.1298 40.00 18444 8793 461.10 219.83 32.28% 30.45%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 2.0483x2 - 0.8464x + 0.1519

R2 = 0.9469
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All Points Crosstalk y = -0.5113x2 + 0.406x + 0.2802
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All Points Efficiency y = 2.0483x2 - 0.8464x + 0.1519
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 27Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:49 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 4 0.800 0.769

sd 0.000 0.006 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 77,238 15,447.600 15,447.251

sd 0.000 0.019 277.917 55.583 55.583

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 28Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 8 1.600 1.569

sd 0.000 0.006 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 80,726 16,145.200 16,144.851

sd 0.000 0.019 284.123 56.825 56.825

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 29Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:29:02 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 6 1.200 1.169

sd 0.000 0.006 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 80,585 16,117.000 16,116.651

sd 0.000 0.019 283.875 56.775 56.775

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 30Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 5 1.000 0.969

sd 0.000 0.006 2.236 0.447 0.447

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 82,525 16,505.000 16,504.651

sd 0.000 0.019 287.272 57.454 57.454

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 32Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 85,484 17,096.800 17,096.451

sd 0.000 0.019 292.376 58.475 58.475

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 33Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 6 1.200 1.169

sd 0.000 0.006 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 89,847 17,969.400 17,969.051

sd 0.000 0.019 299.745 59.949 59.949

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 34Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:11:08 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 89,651 17,930.200 17,929.851

sd 0.000 0.019 299.418 59.884 59.884

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 35Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 92,582 18,516.400 18,516.051

sd 0.000 0.019 304.273 60.855 60.855

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:32:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:22:08 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 18,444 368.880 368.839

sd 0.000 0.006 135.809 2.716 2.716

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 8,793 175.860 175.481

sd 0.000 0.019 93.771 1.875 1.876

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 2Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:33 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 18,042 360.840 360.799

sd 0.000 0.006 134.321 2.686 2.686

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 8,744 174.880 174.501

sd 0.000 0.019 93.509 1.870 1.870

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 3Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:51 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 23,029 460.580 460.539

sd 0.000 0.006 151.753 3.035 3.035

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 10,217 204.340 203.961

sd 0.000 0.019 101.079 2.022 2.022

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 4Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:45 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 24,632 492.640 492.599

sd 0.000 0.006 156.946 3.139 3.139

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 10,870 217.400 217.021

sd 0.000 0.019 104.259 2.085 2.085

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 5Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:22 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 13,204 264.080 264.039

sd 0.000 0.006 114.909 2.298 2.298

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 5,656 113.120 112.741

sd 0.000 0.019 75.206 1.504 1.504

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:56 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:20:02 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 13,386 267.720 267.679

sd 0.000 0.006 115.698 2.314 2.314

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 5,783 115.660 115.281

sd 0.000 0.019 76.046 1.521 1.521

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 6Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:37 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:44 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 16,195 323.900 323.859

sd 0.000 0.006 127.260 2.545 2.545

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 6,575 131.500 131.121

sd 0.000 0.019 81.086 1.622 1.622

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 7Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:22:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:12:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 17,024 340.480 340.439

sd 0.000 0.006 130.476 2.610 2.610

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 6,725 134.500 134.121

sd 0.000 0.019 82.006 1.640 1.640

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 8
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
8 B1 2/3/2013 17:22 0.0093 5 95105 19021.000 0.4577 1mL
8 B2 2/3/2013 18:51 0.0296 5 90382 18076.400 0.4350 1mL
8 B3 2/3/2013 18:32 0.0574 5 91181 18236.200 0.4388 1mL
8 B4 2/3/2013 18:19 0.0818 5 87402 17480.400 0.4206 1mL
8 B5 2/3/2013 18:07 0.1157 5 83044 16608.800 0.3997 1mL
8 B6 2/3/2013 17:51 0.1470 5 82141 16428.200 0.3953 1mL
8 B7 2/3/2013 17:43 0.1871 5 82112 16422.400 0.3952 1mL
8 B8 2/3/2013 17:29 0.2469 5 79414 15882.800 0.3822 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4577 0.4549 0.61%
0.0296 0.4350 0.4436 -1.95%
0.0574 0.4388 0.4298 2.10%
0.0818 0.4206 0.4191 0.36%
0.1157 0.3997 0.4066 -1.72%
0.1470 0.3953 0.3975 -0.56%
0.1871 0.3952 0.3892 1.53%
0.2469 0.3822 0.3839 -0.45%

Mass Efficiency
0.0093 0.4577
0.0296 0.4350
0.0574 0.4388
0.0818 0.4206
0.1157 0.3997
0.1470 0.3953
0.1871 0.3952
0.2469 0.3822

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.1806x2 - 0.6013x + 0.4604
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Beta Efficiency
y = 1.1806x2 - 0.6013x + 0.4604

R2 = 0.9473
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Curve is for Gross Alpha

Purple 8

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
8 A1 7/30/2013 14:18 0.0125 50 18448 368.960 2374.5 0.1554 1mL
8 A2 7/30/2013 21:59 0.0227 50 17232 344.640 2374.5 0.1451 1mL
8 A3 7/30/2013 21:06 0.0392 50 14959 299.180 2374.5 0.1260 1mL
8 A4 7/30/2013 19:48 0.0583 50 14820 296.400 2374.5 0.1248 1mL
8 A5 7/30/2013 18:35 0.0724 50 27383 547.660 4749.0 0.1153 2mL
8 A6 7/30/2013 17:36 0.0963 50 25614 512.280 4749.0 0.1079 2mL
8 A7 7/30/2013 16:40 0.1095 50 20524 410.480 4749.0 0.0864 2mL
8 A8 7/30/2013 15:34 0.1298 50 20840 416.800 4749.0 0.0878 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1554 0.1525 1.87%
0.0227 0.1451 0.1451 0.00%
0.0392 0.1260 0.1339 -5.87%
0.0583 0.1248 0.1218 2.50%
0.0724 0.1153 0.1136 1.56%
0.0963 0.1079 0.1010 6.85%
0.1095 0.0864 0.0947 -8.74%
0.1298 0.0878 0.0861 1.91%

Mass Efficiency
0.0125 0.1554
0.0227 0.1451
0.0392 0.1260
0.0583 0.1248
0.0724 0.1153
0.0963 0.1079
0.1095 0.0864
0.1298 0.0878

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
8 A1 0.0125 40.00 18448 5942 461.20 148.55 24.36% Min
8 A2 0.0227 40.00 17232 5831 430.80 145.78 25.28% 24.36%
8 A3 0.0392 40.00 14959 5153 373.98 128.83 25.62%
8 A4 0.0583 40.00 14820 5130 370.50 128.25 25.71% Max
8 A5 0.0724 40.00 27383 9581 684.58 239.53 25.92% 27.51%
8 A6 0.0963 40.00 25614 9109 640.35 227.73 26.23%
8 A7 0.1095 40.00 20524 7790 513.10 194.75 27.51% Mean
8 A8 0.1298 40.00 20840 7875 521.00 196.88 27.42% 26.01%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.4731x2 - 0.7758x + 0.162

R2 = 0.9528
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 36Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 456 91.200 91.121

sd 0.000 0.009 21.354 4.271 4.271

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 95,105 19,021.000 19,020.656

sd 0.000 0.019 308.391 61.678 61.678

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 36Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:30 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 308 61.600 61.521

sd 0.000 0.009 17.550 3.510 3.510

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 79,414 15,882.800 15,882.456

sd 0.000 0.019 281.805 56.361 56.361

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 37Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:37 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 338 67.600 67.521

sd 0.000 0.009 18.385 3.677 3.677

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 82,112 16,422.400 16,422.056

sd 0.000 0.019 286.552 57.310 57.310

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 38Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:56:35 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 335 67.000 66.921

sd 0.000 0.009 18.303 3.661 3.661

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 82,141 16,428.200 16,427.856

sd 0.000 0.019 286.603 57.321 57.321

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 39Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 357 71.400 71.321

sd 0.000 0.009 18.894 3.779 3.779

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 83,044 16,608.800 16,608.456

sd 0.000 0.019 288.174 57.635 57.635

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 41Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:19:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:24:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 407 81.400 81.321

sd 0.000 0.009 20.174 4.035 4.035

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 87,402 17,480.400 17,480.056

sd 0.000 0.019 295.638 59.128 59.128

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 42Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:27 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 396 79.200 79.121

sd 0.000 0.009 19.900 3.980 3.980

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 91,181 18,236.200 18,235.856

sd 0.000 0.019 301.962 60.392 60.392

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 43Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:10 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 416 83.200 83.121

sd 0.000 0.009 20.396 4.079 4.079

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 90,382 18,076.400 18,076.056

sd 0.000 0.019 300.636 60.127 60.127

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 8Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:27 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 18,448 368.960 368.887

sd 0.000 0.009 135.823 2.716 2.716

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,942 118.840 118.430

sd 0.000 0.020 77.084 1.542 1.542

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 9Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:52 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 20,840 416.800 416.727

sd 0.000 0.009 144.361 2.887 2.887

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 7,875 157.500 157.090

sd 0.000 0.020 88.741 1.775 1.775

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 10Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:46 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 20,524 410.480 410.407

sd 0.000 0.009 143.262 2.865 2.865

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 7,790 155.800 155.390

sd 0.000 0.020 88.261 1.765 1.765

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 11Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:36:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 25,614 512.280 512.207

sd 0.000 0.009 160.044 3.201 3.201

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 9,109 182.180 181.770

sd 0.000 0.020 95.441 1.909 1.909

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 12Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:35:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:25:46 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 27,383 547.660 547.587

sd 0.000 0.009 165.478 3.310 3.310

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 9,581 191.620 191.210

sd 0.000 0.020 97.883 1.958 1.958

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 13Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 14,820 296.400 296.327

sd 0.000 0.009 121.737 2.435 2.435

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,130 102.600 102.190

sd 0.000 0.020 71.624 1.432 1.433

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 14Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:06:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:06 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 14,959 299.180 299.107

sd 0.000 0.009 122.307 2.446 2.446

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,153 103.060 102.650

sd 0.000 0.020 71.784 1.436 1.436

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 15Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:12 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 17,232 344.640 344.567

sd 0.000 0.009 131.271 2.625 2.625

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,831 116.620 116.210

sd 0.000 0.020 76.361 1.527 1.527

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

1 97.82% 98.11% 97.82% 97.91%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
1 120.12% 100.21% 86.14% 102.16%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 19Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:27:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:32:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 122 24.400 24.307

sd 0.000 0.010 11.045 2.209 2.209

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 8,864 1,772.800 1,772.414

sd 0.000 0.020 94.149 18.830 18.830

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 20Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 143 28.600 28.507

sd 0.000 0.010 11.958 2.392 2.392

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 9,371 1,874.200 1,873.814

sd 0.000 0.020 96.804 19.361 19.361

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 44Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:19:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:24:44 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 128 25.600 25.507

sd 0.000 0.010 11.314 2.263 2.263

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 8,421 1,684.200 1,683.814

sd 0.000 0.020 91.766 18.353 18.353

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 12:34:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:04:53 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 9,034 301.133 301.023

sd 0.000 0.010 95.047 3.168 3.168

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 2,954 98.467 98.054

sd 0.000 0.020 54.351 1.812 1.812

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 2Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:46 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 12,788 426.267 426.157

sd 0.000 0.010 113.084 3.769 3.769

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 4,063 135.433 135.020

sd 0.000 0.020 63.742 2.125 2.125

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 8Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:59:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 5:29:28 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 7,079 235.967 235.857

sd 0.000 0.010 84.137 2.805 2.805

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 2,625 87.500 87.087

sd 0.000 0.020 51.235 1.708 1.708

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

2 97.32% 98.16% 98.56% 98.01%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
2 120.12% 104.56% 85.43% 103.37%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 37Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:27:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:32:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 37 7.400 7.329

sd 0.000 0.008 6.083 1.217 1.217

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 8,637 1,727.400 1,727.043

sd 0.000 0.019 92.935 18.587 18.587

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 20Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:52 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 38 7.600 7.529

sd 0.000 0.008 6.164 1.233 1.233

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 9,007 1,801.400 1,801.043

sd 0.000 0.019 94.905 18.981 18.981

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 21Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 36 7.200 7.129

sd 0.000 0.008 6.000 1.200 1.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 9,460 1,892.000 1,891.643

sd 0.000 0.019 97.263 19.453 19.453

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 12:34:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:05:01 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 6,832 227.733 227.658

sd 0.000 0.009 82.656 2.755 2.755

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 2,818 93.933 93.546

sd 0.000 0.020 53.085 1.769 1.770

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 2Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:52 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 9,178 305.933 305.858

sd 0.000 0.009 95.802 3.193 3.193

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 3,429 114.300 113.913

sd 0.000 0.020 58.558 1.952 1.952

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 3Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:12:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 12,496 416.533 416.458

sd 0.000 0.009 111.786 3.726 3.726

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 4,329 144.300 143.913

sd 0.000 0.020 65.795 2.193 2.193

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

3 98.41% 98.26% 98.61% 98.43%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
3 119.01% 101.14% 85.13% 101.76%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 38Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:57 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 1 0.200 0.143

sd 0.000 0.008 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 8,594 1,718.800 1,718.325

sd 0.000 0.022 92.704 18.541 18.541

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 21Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 6 1.200 1.143

sd 0.000 0.008 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 8,972 1,794.400 1,793.925

sd 0.000 0.022 94.721 18.944 18.944

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 22Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 12 2.400 2.343

sd 0.000 0.008 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 9,542 1,908.400 1,907.925

sd 0.000 0.022 97.683 19.537 19.537

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 2Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:56 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 6,700 223.333 223.284

sd 0.000 0.007 81.854 2.728 2.728

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 3,048 101.600 101.148

sd 0.000 0.021 55.209 1.840 1.840

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 3Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:12:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 8,722 290.733 290.684

sd 0.000 0.007 93.392 3.113 3.113

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 3,499 116.633 116.181

sd 0.000 0.021 59.152 1.972 1.972

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 4Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:42 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 12,110 403.667 403.618

sd 0.000 0.007 110.045 3.668 3.668

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 4,449 148.300 147.848

sd 0.000 0.021 66.701 2.223 2.223

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

4 98.36% 99.21% 99.46% 99.01%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
4 120.03% 101.41% 84.92% 102.12%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 39Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 1 0.200 0.147

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 8,578 1,715.600 1,715.166

sd 0.000 0.021 92.617 18.523 18.524

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 22Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:13 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 1 0.200 0.147

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 8,957 1,791.400 1,790.966

sd 0.000 0.021 94.641 18.928 18.928

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 23Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:19 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 2 0.400 0.347

sd 0.000 0.007 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 9,396 1,879.200 1,878.766

sd 0.000 0.021 96.933 19.387 19.387

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 3Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:13:01 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6,627 220.900 220.847

sd 0.000 0.007 81.406 2.714 2.714

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 3,071 102.367 101.879

sd 0.000 0.022 55.417 1.847 1.847

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 4Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:48 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 8,701 290.033 289.980

sd 0.000 0.007 93.279 3.109 3.109

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 3,594 119.800 119.312

sd 0.000 0.022 59.950 1.998 1.998

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 5Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 12,267 408.900 408.847

sd 0.000 0.007 110.756 3.692 3.692

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 4,306 143.533 143.045

sd 0.000 0.022 65.620 2.187 2.187

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

5 96.82% 96.57% 99.16% 97.52%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
5 121.23% 104.10% 83.93% 103.09%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 40Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 3 0.600 0.544

sd 0.000 0.007 1.732 0.346 0.346

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 8,522 1,704.400 1,704.074

sd 0.000 0.018 92.315 18.463 18.463

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 23Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:24 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 0 0.000 -0.056

sd 0.000 0.007 0.000 0.000 0.150

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 8,711 1,742.200 1,741.874

sd 0.000 0.018 93.333 18.667 18.667

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 24Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:05 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 1 0.200 0.144

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 9,267 1,853.400 1,853.074

sd 0.000 0.018 96.265 19.253 19.253

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 4Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:52 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 6,291 209.700 209.648

sd 0.000 0.007 79.316 2.644 2.644

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 2,991 99.700 99.352

sd 0.000 0.019 54.690 1.823 1.823

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 5Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:51 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 8,574 285.800 285.748

sd 0.000 0.007 92.596 3.087 3.087

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 3,438 114.600 114.252

sd 0.000 0.019 58.634 1.954 1.955

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 6Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 11,889 396.300 396.248

sd 0.000 0.007 109.037 3.635 3.635

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 4,383 146.100 145.752

sd 0.000 0.019 66.204 2.207 2.207

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

6 96.72% 96.47% 98.11% 97.10%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
6 121.14% 102.06% 83.58% 102.26%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 41Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 0 0.000 -0.050

sd 0.000 0.007 0.000 0.000 0.142

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 8,466 1,693.200 1,692.781

sd 0.000 0.020 92.011 18.402 18.402

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 24Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 0 0.000 -0.050

sd 0.000 0.007 0.000 0.000 0.142

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 8,737 1,747.400 1,746.981

sd 0.000 0.020 93.472 18.694 18.694

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 25Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:10:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:15:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 1 0.200 0.150

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 9,273 1,854.600 1,854.181

sd 0.000 0.020 96.296 19.259 19.259

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 5Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:59 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 6,457 215.233 215.170

sd 0.000 0.008 80.355 2.679 2.679

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 3,107 103.567 103.127

sd 0.000 0.021 55.740 1.858 1.858

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 6Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 8,644 288.133 288.070

sd 0.000 0.008 92.973 3.099 3.099

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 3,733 124.433 123.993

sd 0.000 0.021 61.098 2.037 2.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 461 of 801



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 7Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:24:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:55:03 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 12,099 403.300 403.237

sd 0.000 0.008 109.995 3.667 3.667

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 4,729 157.633 157.193

sd 0.000 0.021 68.768 2.292 2.292

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

7 97.07% 99.01% 98.51% 98.20%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
7 121.05% 104.56% 86.23% 103.95%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013

Page 464 of 801



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 42Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 8,421 1,684.200 1,683.851

sd 0.000 0.019 91.766 18.353 18.353

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 25Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:10:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:15:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 8,887 1,777.400 1,777.051

sd 0.000 0.019 94.271 18.854 18.854

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 26Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:19:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:24:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 9,214 1,842.800 1,842.451

sd 0.000 0.019 95.990 19.198 19.198

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 6Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:59 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 6,307 210.233 210.184

sd 0.000 0.007 79.417 2.647 2.647

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 3,005 100.167 99.807

sd 0.000 0.019 54.818 1.827 1.827

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 7Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:25:04 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:55:07 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 8,427 280.900 280.851

sd 0.000 0.007 91.799 3.060 3.060

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 3,624 120.800 120.440

sd 0.000 0.019 60.200 2.007 2.007

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 8Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:59:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 5:29:18 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 11,685 389.500 389.451

sd 0.000 0.007 108.097 3.603 3.603

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 4,438 147.933 147.573

sd 0.000 0.019 66.618 2.221 2.221

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

8 99.06% 99.36% 101.55% 99.99%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
8 122.72% 102.34% 86.26% 103.77%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 3Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:34:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 6:39:47 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 39 7.800 7.721

sd 0.000 0.009 6.245 1.249 1.249

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 9,556 1,911.200 1,910.856

sd 0.000 0.019 97.755 19.551 19.551

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 27Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:23:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:28:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 42 8.400 8.321

sd 0.000 0.009 6.481 1.296 1.296

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 8,832 1,766.400 1,766.056

sd 0.000 0.019 93.979 18.796 18.796

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 10Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:32:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:38:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 50 10.000 9.921

sd 0.000 0.009 7.071 1.414 1.414

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 9,039 1,807.800 1,807.456

sd 0.000 0.019 95.074 19.015 19.015

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 9Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 5:31:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:01:10 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 12,858 428.600 428.516

sd 0.000 0.009 113.393 3.780 3.780

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 4,155 138.500 138.124

sd 0.000 0.019 64.459 2.149 2.149

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 15Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 10:44:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:14:46 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 7,067 235.567 235.483

sd 0.000 0.009 84.065 2.802 2.802

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 2,643 88.100 87.724

sd 0.000 0.019 51.410 1.714 1.714

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 16Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 11:15:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:45:22 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 9,145 304.833 304.749

sd 0.000 0.009 95.629 3.188 3.188

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 3,232 107.733 107.357

sd 0.000 0.019 56.851 1.895 1.895

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - B Addr: 1

Repeat 456Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:40 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:38 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 86 0.086 0.000 0.086

sd 9.274 0.009 0.000 0.009

Beta 442 0.442 0.000 0.442

sd 21.024 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - C Addr: 2

Repeat 457Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:52 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:49 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 72 0.072 0.000 0.072

sd 8.485 0.008 0.000 0.008

Beta 360 0.360 0.000 0.360

sd 18.974 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - D Addr: 3

Repeat 458Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:57 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:56 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 84 0.084 0.000 0.084

sd 9.165 0.009 0.000 0.009

Beta 507 0.507 0.000 0.507

sd 22.517 0.023 0.000 0.023

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - A Addr: 4

Repeat 459Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:07 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:04 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 77 0.077 0.000 0.077

sd 8.775 0.009 0.000 0.009

Beta 422 0.422 0.000 0.422

sd 20.543 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - B Addr: 5

Repeat 460Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:29 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:26 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 69 0.069 0.000 0.069

sd 8.307 0.008 0.000 0.008

Beta 317 0.317 0.000 0.317

sd 17.804 0.018 0.000 0.018

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - C Addr: 6

Repeat 461Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:33 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:30 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 72 0.072 0.000 0.072

sd 8.485 0.008 0.000 0.008

Beta 382 0.382 0.000 0.382

sd 19.545 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - D Addr: 7

Repeat 462Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:37 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:35 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 45 0.045 0.000 0.045

sd 6.708 0.007 0.000 0.007

Beta 365 0.365 0.000 0.365

sd 19.105 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
Page 486 of 801



Alpha/Beta Count Results
Source Count Report

Purple 8-11 - A Addr: 8

Repeat 463Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:49 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:48 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 85 0.085 0.000 0.085

sd 9.220 0.009 0.000 0.009

Beta 383 0.383 0.000 0.383

sd 19.570 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Gas Flow Proportional Counter Run Log

Detector: Purple1

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 RTMICABT 160-65558/21

Batch

Analysis

65558

Count

RTMICABT 160-65558/2202/03/13  16:02 655585

RTMICABT 160-65558/1502/03/13  16:23 655585

RTMICABT 160-65558/1602/03/13  16:34 655585

RTMICABT 160-65558/1702/03/13  16:41 655585

RTMICABT 160-65558/1802/03/13  16:48 655585

RTMICABT 160-65558/1902/03/13  17:05 655585

RTMICABT 160-65558/2002/03/13  17:14 655585

RTMICVABT 160-65558/1302/04/13  22:27 655585

RTMICVABT 160-65558/1402/04/13  22:35 655585

RTMICVABT 160-65558/1202/04/13  23:19 655585

RTMICABT 160-65558/1007/29/13  18:31 6555850

RTMICABT 160-65558/1107/29/13  19:33 6555850

RTMICABT 160-65558/407/29/13  20:35 6555850

RTMICABT 160-65558/507/29/13  21:46 6555850

RTMICABT 160-65558/607/29/13  22:57 6555850

RTMICABT 160-65558/707/30/13  07:29 6555850

RTMICABT 160-65558/807/30/13  09:46 6555850

RTMICABT 160-65558/907/30/13  13:23 6555850

RTMICVABT 160-65558/208/05/13  12:34 6555830

RTMICVABT 160-65558/308/05/13  13:10 6555830

RTMICVABT 160-65558/108/05/13  16:59 6555830

PSICB 160-103820/202/07/14  16:41 1038201000

RTMCCVB 160-104395/3502/11/14  01:11 1043952

RTMCCVA 160-104395/4302/11/14  01:14 1043952

RTMCCB 160-104395/5202/11/14  01:21 104395200

RTMMB 160-102640/1-A02/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:47 104395400

Detector: Purple2

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65566/20

Batch

Analysis

65566

Count

PSICABT 160-65566/2102/03/13  16:02 655665

PSICABT 160-65566/2202/03/13  16:23 655665

PSICABT 160-65566/1502/03/13  16:34 655665

PSICABT 160-65566/1602/03/13  16:41 655665

PSICABT 160-65566/1702/03/13  16:48 655665

PSICABT 160-65566/1802/03/13  17:05 655665

PSICABT 160-65566/1902/03/13  17:14 655665

PSICVABT 160-65566/1202/04/13  22:27 655665

PSICVABT 160-65566/1302/04/13  22:35 655665

PSICVABT 160-65566/1402/04/13  22:42 655665

PSICABT 160-65566/307/29/13  18:31 6556650

PSICABT 160-65566/207/29/13  19:34 6556650

PSICABT 160-65566/107/29/13  20:35 6556650

PSICABT 160-65566/807/29/13  21:46 6556650

PSICABT 160-65566/707/29/13  22:57 6556650

PSICABT 160-65566/607/30/13  07:29 6556650

PSICABT 160-65566/507/30/13  09:46 6556650

PSICABT 160-65566/407/30/13  13:23 6556650

PSICVABT 160-65566/1108/05/13  12:34 6556630

PSICVABT 160-65566/1008/05/13  13:10 6556630
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Gas Flow Proportional Counter Run Log

Detector: Purple2 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3008/05/13  13:42 PSICVABT 160-65566/9

Batch

Analysis

65566

Count

PSICB 160-103820/302/07/14  16:41 1038201000

RTMCCVB 160-104395/3602/11/14  01:11 1043952

RTMCCVA 160-104395/4402/11/14  01:14 1043952

RTMCCB 160-104395/5302/11/14  01:21 104395200

RTMLCS 160-102640/2-A02/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:47 104395400

Detector: Purple3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65568/19

Batch

Analysis

65568

Count

PSICABT 160-65568/2002/03/13  16:02 655685

PSICABT 160-65568/2102/03/13  16:23 655685

PSICABT 160-65568/2202/03/13  16:34 655685

PSICABT 160-65568/1502/03/13  16:41 655685

PSICABT 160-65568/1602/03/13  16:48 655685

PSICABT 160-65568/1702/03/13  17:05 655685

PSICABT 160-65568/1802/03/13  17:14 655685

PSICVABT 160-65568/1202/04/13  22:35 655685

PSICVABT 160-65568/1302/04/13  22:42 655685

PSICVABT 160-65568/1402/04/13  22:50 655685

PSICABT 160-65568/407/29/13  18:31 6556850

PSICABT 160-65568/307/29/13  19:34 6556850

PSICABT 160-65568/207/29/13  20:35 6556850

PSICABT 160-65568/107/29/13  21:46 6556850

PSICABT 160-65568/807/29/13  22:57 6556850

PSICABT 160-65568/707/30/13  07:29 6556850

PSICABT 160-65568/607/30/13  09:47 6556850

PSICABT 160-65568/507/30/13  13:23 6556850

PSICVABT 160-65568/1108/05/13  13:10 6556830

PSICVABT 160-65568/1008/05/13  13:42 6556830

PSICVABT 160-65568/908/05/13  14:15 6556830

PSICB 160-103820/402/07/14  16:41 1038201000

RTMCCVB 160-104395/3702/11/14  01:11 1043952

RTMCCVA 160-104395/4502/11/14  01:14 1043952

RTMCCB 160-104395/5402/11/14  01:21 104395200

RTM160-5323-1 FZ01-SU25-00402/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400

Detector: Purple4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65569/18

Batch

Analysis

65569

Count

PSICABT 160-65569/1902/03/13  16:02 655695

PSICABT 160-65569/2002/03/13  16:23 655695

PSICABT 160-65569/2102/03/13  16:35 655695

PSICABT 160-65569/2202/03/13  16:41 655695

PSICABT 160-65569/1502/03/13  16:48 655695

PSICABT 160-65569/1602/03/13  17:05 655695

PSICABT 160-65569/1702/03/13  17:14 655695

PSICVABT 160-65569/1202/04/13  22:42 655695

PSICVABT 160-65569/1302/04/13  22:50 655695
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Gas Flow Proportional Counter Run Log

Detector: Purple4 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/04/13  22:57 PSICVABT 160-65569/14

Batch

Analysis

65569

Count

PSICABT 160-65569/707/29/13  18:31 6556950

PSICABT 160-65569/807/29/13  19:34 6556950

PSICABT 160-65569/907/29/13  20:35 6556950

PSICABT 160-65569/1007/29/13  21:46 6556950

PSICABT 160-65569/1107/29/13  22:58 6556950

PSICABT 160-65569/407/30/13  07:29 6556950

PSICABT 160-65569/507/30/13  09:47 6556950

PSICABT 160-65569/607/30/13  13:23 6556950

PSICVABT 160-65569/108/05/13  13:42 6556930

PSICVABT 160-65569/208/05/13  14:15 6556930

PSICVABT 160-65569/308/05/13  15:16 6556930

PSICB 160-103820/502/07/14  16:42 1038201000

RTMCCVB 160-104395/3802/11/14  01:11 1043952

RTMCCVA 160-104395/4602/11/14  01:14 1043952

RTMCCB 160-104395/5502/11/14  01:21 104395200

RTM160-5323-1 DU FZ01-SU25-004 DU02/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400

Detector: Purple5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65570/17

Batch

Analysis

65570

Count

PSICABT 160-65570/1802/03/13  16:02 655705

PSICABT 160-65570/1902/03/13  16:23 655705

PSICABT 160-65570/2002/03/13  16:35 655705

PSICABT 160-65570/2102/03/13  16:42 655705

PSICABT 160-65570/2202/03/13  16:48 655705

PSICABT 160-65570/1502/03/13  17:05 655705

PSICABT 160-65570/1602/03/13  17:14 655705

PSICVABT 160-65570/1202/04/13  22:50 655705

PSICVABT 160-65570/1302/04/13  22:57 655705

PSICVABT 160-65570/1402/04/13  23:03 655705

PSICABT 160-65570/607/29/13  18:31 6557050

PSICABT 160-65570/507/29/13  19:34 6557050

PSICABT 160-65570/407/29/13  20:35 6557050

PSICABT 160-65570/307/29/13  21:46 6557050

PSICABT 160-65570/207/29/13  22:58 6557050

PSICABT 160-65570/107/30/13  07:29 6557050

PSICABT 160-65570/807/30/13  09:47 6557050

PSICABT 160-65570/707/30/13  13:23 6557050

PSICVABT 160-65570/1108/05/13  14:15 6557030

PSICVABT 160-65570/1008/05/13  15:16 6557030

PSICVABT 160-65570/908/05/13  15:48 6557030

PSICB 160-103820/602/07/14  16:42 1038201000

RTMCCVB 160-104395/3902/11/14  01:11 1043952

RTMCCVA 160-104395/4702/11/14  01:14 1043952

RTMCCB 160-104395/5602/11/14  01:21 104395200

RTM160-5323-2 FZ01-SU29-00102/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400
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Gas Flow Proportional Counter Run Log

Detector: Purple6

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65571/16

Batch

Analysis

65571

Count

PSICABT 160-65571/1702/03/13  16:02 655715

PSICABT 160-65571/1802/03/13  16:23 655715

PSICABT 160-65571/1902/03/13  16:35 655715

PSICABT 160-65571/2002/03/13  16:42 655715

PSICABT 160-65571/2102/03/13  16:48 655715

PSICABT 160-65571/2202/03/13  17:05 655715

PSICABT 160-65571/1502/03/13  17:14 655715

PSICVABT 160-65571/1202/04/13  22:57 655715

PSICVABT 160-65571/1302/04/13  23:03 655715

PSICVABT 160-65571/1402/04/13  23:10 655715

PSICABT 160-65571/507/29/13  18:31 6557150

PSICABT 160-65571/607/29/13  19:34 6557150

PSICABT 160-65571/707/29/13  20:35 6557150

PSICABT 160-65571/807/29/13  21:46 6557150

PSICABT 160-65571/907/29/13  22:58 6557150

PSICABT 160-65571/1007/30/13  07:30 6557150

PSICABT 160-65571/1107/30/13  09:47 6557150

PSICABT 160-65571/407/30/13  13:23 6557150

PSICVABT 160-65571/108/05/13  15:16 6557130

PSICVABT 160-65571/208/05/13  15:48 6557130

PSICVABT 160-65571/308/05/13  16:24 6557130

PSICB 160-103820/702/07/14  16:42 1038201000

RTMCCVB 160-104395/4002/11/14  01:11 1043952

RTMCCVA 160-104395/4802/11/14  01:14 1043952

RTMCCB 160-104395/5702/11/14  01:21 104395200

RTM160-5323-3 FZ01-SU32-00202/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400

Detector: Purple7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65572/15

Batch

Analysis

65572

Count

PSICABT 160-65572/1602/03/13  16:02 655725

PSICABT 160-65572/1702/03/13  16:23 655725

PSICABT 160-65572/1802/03/13  16:35 655725

PSICABT 160-65572/1902/03/13  16:42 655725

PSICABT 160-65572/2002/03/13  16:48 655725

PSICABT 160-65572/2102/03/13  17:05 655725

PSICABT 160-65572/2202/03/13  17:14 655725

PSICVABT 160-65572/1202/04/13  23:03 655725

PSICVABT 160-65572/1302/04/13  23:10 655725

PSICVABT 160-65572/1402/04/13  23:19 655725

PSICABT 160-65572/407/29/13  18:32 6557250

PSICABT 160-65572/507/29/13  19:34 6557250

PSICABT 160-65572/607/29/13  20:35 6557250

PSICABT 160-65572/707/29/13  21:46 6557250

PSICABT 160-65572/807/29/13  22:58 6557250

PSICABT 160-65572/907/30/13  07:29 6557250

PSICABT 160-65572/1007/30/13  09:47 6557250

PSICABT 160-65572/1107/30/13  13:22 6557250

PSICVABT 160-65572/108/05/13  15:48 6557230

PSICVABT 160-65572/208/05/13  16:25 6557230
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Gas Flow Proportional Counter Run Log

Detector: Purple7 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3008/05/13  16:59 PSICVABT 160-65572/3

Batch

Analysis

65572

Count

PSICB 160-103820/802/07/14  16:42 1038201000

RTMCCVB 160-104395/4102/11/14  01:11 1043952

RTMCCVA 160-104395/4902/11/14  01:14 1043952

RTMCCB 160-104395/5802/11/14  01:21 104395200

RTM160-5323-4 FZ01-SU08-00102/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400

Detector: Purple8

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65573/22

Batch

Analysis

65573

Count

PSICABT 160-65573/1502/03/13  17:29 655735

PSICABT 160-65573/1602/03/13  17:43 655735

PSICABT 160-65573/1702/03/13  17:51 655735

PSICABT 160-65573/1802/03/13  18:07 655735

PSICABT 160-65573/1902/03/13  18:19 655735

PSICABT 160-65573/2002/03/13  18:32 655735

PSICABT 160-65573/2102/03/13  18:51 655735

PSICVABT 160-65573/1402/04/13  18:34 655735

PSICVABT 160-65573/1202/04/13  20:23 655735

PSICVABT 160-65573/1302/04/13  20:32 655735

PSICABT 160-65573/1107/30/13  14:18 6557350

PSICABT 160-65573/407/30/13  15:34 6557350

PSICABT 160-65573/507/30/13  16:40 6557350

PSICABT 160-65573/607/30/13  17:36 6557350

PSICABT 160-65573/707/30/13  18:35 6557350

PSICABT 160-65573/807/30/13  19:48 6557350

PSICABT 160-65573/907/30/13  21:06 6557350

PSICABT 160-65573/1007/30/13  21:59 6557350

PSICVABT 160-65573/308/05/13  17:31 6557330

PSICVABT 160-65573/108/05/13  22:44 6557330

PSICVABT 160-65573/208/05/13  23:15 6557330

PSICB 160-103820/902/07/14  16:42 1038201000

RTMCCVA 160-104395/102/11/14  00:42 1043952

RTMCCVB 160-104395/1702/11/14  00:52 1043952

RTMCCB 160-104395/5902/11/14  01:21 104395200

RTM160-5323-5 FZ01-SU22-00502/11/14  11:46 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395400
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CARRIER RAW DATA
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/21/2014  13:49 02/21/2014  23:07

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5323-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

X13:491ICIS 160-106962/1 

X13:53IC 160-106962/2 

X13:57IC 160-106962/3 

X14:01IC 160-106962/4 

X14:051ICV 160-106962/5 

X14:091ICB 160-106962/6 

X14:131CRI 160-106962/7 

X14:171ICSA 160-106962/8 

X14:211ICSAB 160-106962/9 

X14:241LRC 160-106962/10 

X14:281CCV 160-106962/11 

X14:321CCB 160-106962/12 

14:36CCV 160-106962/13 

14:40CCB 160-106962/14 

15:35ZZZZZZ

15:38ZZZZZZ

15:42ZZZZZZ

15:46ZZZZZZ

15:50ZZZZZZ

15:53ZZZZZZ

15:57ZZZZZZ

16:01ZZZZZZ

16:04ZZZZZZ

16:08ZZZZZZ

16:12CCV 160-106962/25 

16:16CCB 160-106962/26 

16:20ZZZZZZ

16:24ZZZZZZ

16:28ZZZZZZ

16:32ZZZZZZ

16:35ZZZZZZ

16:39ZZZZZZ

16:43ZZZZZZ

16:47ZZZZZZ

16:51ZZZZZZ

16:55ZZZZZZ

16:59CCV 160-106962/37 

17:02CCB 160-106962/38 

17:06ZZZZZZ

17:10ZZZZZZ

17:14ZZZZZZ

17:18ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/21/2014  13:49 02/21/2014  23:07

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5323-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

17:22ZZZZZZ

17:25ZZZZZZ

17:29ZZZZZZ

17:33ZZZZZZ

17:37ZZZZZZ

17:40ZZZZZZ

17:44CCV 160-106962/49 

17:48CCB 160-106962/50 

17:52ZZZZZZ

17:56ZZZZZZ

17:59ZZZZZZ

18:03ZZZZZZ

18:07ZZZZZZ

18:11ZZZZZZ

18:15ZZZZZZ

18:19ZZZZZZ

18:23ZZZZZZ

18:27ZZZZZZ

18:30CCV 160-106962/61 

18:34CCB 160-106962/62 

18:38ZZZZZZ

18:42ZZZZZZ

18:46ZZZZZZ

18:50ZZZZZZ

18:54ZZZZZZ

18:58ZZZZZZ

19:02ZZZZZZ

19:05ZZZZZZ

19:09ZZZZZZ

19:13ZZZZZZ

X19:171CCV 160-106962/73 

X19:211CCB 160-106962/74 

X19:251MB 160-105993/1-A T

X19:292LCSSRM 160-105993/2-A T

X19:325160-5323-1 T

X19:365160-5323-2 T

X19:405160-5323-3 T

X19:445160-5323-4 T

X19:485160-5323-5 T

19:51ZZZZZZ

19:55ZZZZZZ

19:59ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/21/2014  13:49 02/21/2014  23:07

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5323-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

X20:031CCV 160-106962/85 

X20:061CCB 160-106962/86 

20:10ZZZZZZ

20:14ZZZZZZ

20:18ZZZZZZ

20:21ZZZZZZ

20:25ZZZZZZ

20:29ZZZZZZ

20:33ZZZZZZ

20:37ZZZZZZ

20:40ZZZZZZ

20:44ZZZZZZ

20:48CCV 160-106962/97 

20:52CCB 160-106962/98 

20:56ZZZZZZ

20:59ZZZZZZ

21:03ZZZZZZ

21:07ZZZZZZ

21:11ZZZZZZ

21:15ZZZZZZ

21:18ZZZZZZ

21:22ZZZZZZ

21:26ZZZZZZ

21:30ZZZZZZ

21:34CCV 160-106962/109 

21:38CCB 160-106962/110 

21:42ZZZZZZ

21:46ZZZZZZ

21:50ZZZZZZ

21:54ZZZZZZ

21:57ZZZZZZ

22:01ZZZZZZ

22:05ZZZZZZ

22:09ZZZZZZ

22:13ZZZZZZ

22:17ZZZZZZ

22:20CCV 160-106962/121 

22:24CCB 160-106962/122 

22:28ZZZZZZ

22:32ZZZZZZ

22:36ZZZZZZ

22:40ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/21/2014  13:49 02/21/2014  23:07

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5323-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

22:44ZZZZZZ

22:48ZZZZZZ

22:52ZZZZZZ

22:55ZZZZZZ

22:59ZZZZZZ

23:03CCV 160-106962/132 

23:07CCB 160-106962/133 

Prep Types:

Total/NAT =

FORM XIII-IN
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Element, Element, Element, Element, 
Wavelength and Wavelength and Wavelength and Wavelength and 

OrderOrderOrderOrder
Date of FitDate of FitDate of FitDate of Fit Date of Cal.Date of Cal.Date of Cal.Date of Cal.

Type of Type of Type of Type of 
FitFitFitFit

WeightingWeightingWeightingWeighting A0A0A0A0 A1A1A1A1 A2A2A2A2 n (Exponent)n (Exponent)n (Exponent)n (Exponent)

Ag 328.068 {103} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000413 1.063986 0.000000 1.000000

Al 396.152 { 85} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000245 0.197950 0.000000 1.000000

As 189.042 {478} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000125 0.047612 0.000000 1.000000

B 249.678 {135} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000505 0.137387 0.000000 1.000000

Ba 455.403 { 74} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.017787 12.507048 0.000000 1.000000

Be 313.042 {108} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000395 14.614215 0.000000 1.000000

Bi 223.061 {451} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000221 0.055984 0.000000 1.000000

Ca 184.006 {483} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000406 0.091205 0.000000 1.000000

Cd 228.802 {447} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000067 0.894580 0.000000 1.000000

Co 228.616 {448} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000067 0.330989 0.000000 1.000000

Cr 283.563 {119} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.002440 0.137631 0.000000 1.000000

Cu 217.894 {455} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000058 0.073908 0.000000 1.000000

Fe 259.940 {130} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000367 0.247067 0.000000 1.000000

K 766.490 { 44} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.005268 0.150293 0.000000 1.000000

Li 670.784 { 50} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.013957 5.127005 0.000000 1.000000

Mg 279.806 {121} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.001941 0.032920 0.000000 1.000000

Mn 257.610 {131} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000161 1.357966 0.000000 1.000000

Mo 202.030 {467} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000090 0.364226 0.000000 1.000000

Na 589.592 { 57} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.029341 0.542107 0.000000 1.000000

Ni 221.647 {452} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000225 0.465172 0.000000 1.000000

P 177.495 {490} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000022 0.053391 0.000000 1.000000

Pb 220.353 {453} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000232 0.100919 0.000000 1.000000

S 182.034 {485} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000037 0.027600 0.000000 1.000000

Sb 206.833 {463} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000114 0.058669 0.000000 1.000000

Se 196.090 {472} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000103 0.034648 0.000000 1.000000

Si 251.611 {134} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.006532 0.061513 0.000000 1.000000

Sn 189.989 {478} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000005 0.101226 0.000000 1.000000

Sr 407.771 { 83} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.003835 19.018418 0.000000 1.000000

Th 283.231 {119} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.002424 0.069135 0.000000 1.000000

Ti 334.941 {101} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.003014 1.186962 0.000000 1.000000

Tl 190.856 {477} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.000377 0.059411 0.000000 1.000000

U 367.007 { 92} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.019419 0.063885 0.000000 1.000000

V 290.882 {116} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc -0.001568 0.221218 0.000000 1.000000

Y 371.030 { 91}* 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 1.000000 0.000000 0.000000 1.000000

Zn 213.856 {458} 2/21/2014 14:05:27 2/21/2014 14:05:27 Linear 1/Conc 0.000730 0.469121 0.000000 1.000000
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Element, Element, Element, Element, 
Wavelength and Wavelength and Wavelength and Wavelength and 

OrderOrderOrderOrder
CorrelationCorrelationCorrelationCorrelation

Std Error of Std Error of Std Error of Std Error of 
EstEstEstEst

Predicted Predicted Predicted Predicted 
MDLMDLMDLMDL

Predicted Predicted Predicted Predicted 
MQLMQLMQLMQL

StatusStatusStatusStatus

ReslopeReslopeReslopeReslope QC NormQC NormQC NormQC Norm

SlopeSlopeSlopeSlope Y-intY-intY-intY-int
Slope Slope Slope Slope 
factorfactorfactorfactor

OffsetOffsetOffsetOffset

Ag 328.068 {103} 0.999792 0.000170 0.000519 0.001731 OK. 1.000000 0.000000 1 0

Al 396.152 { 85} 0.999983 0.000280 0.005746 0.019154 OK. 1.000000 0.000000 1 0

As 189.042 {478} 0.999968 0.000007 0.001237 0.004124 OK. 1.000000 0.000000 1 0

B 249.678 {135} 0.998947 0.000344 0.002419 0.008064 OK. 1.000000 0.000000 1 0

Ba 455.403 { 74} 0.999981 0.003006 0.000115 0.000384 OK. 1.000000 0.000000 1 0

Be 313.042 {108} 0.999967 0.001451 0.000035 0.000118 OK. 1.000000 0.000000 1 0

Bi 223.061 {451} 0.999966 0.000036 0.001845 0.006149 OK. 1.000000 0.000000 1 0

Ca 184.006 {483} 0.999949 0.000506 0.000634 0.002114 OK. 1.000000 0.000000 1 0

Cd 228.802 {447} 0.999975 0.000077 0.000116 0.000385 OK. 1.000000 0.000000 1 0

Co 228.616 {448} 0.999985 0.000069 0.000245 0.000818 OK. 1.000000 0.000000 1 0

Cr 283.563 {119} 0.999967 0.000020 0.000743 0.002478 OK. 1.000000 0.000000 1 0

Cu 217.894 {455} 0.999993 0.000007 0.001314 0.004381 OK. 1.000000 0.000000 1 0

Fe 259.940 {130} 0.999960 0.000382 0.001368 0.004559 OK. 1.000000 0.000000 1 0

K 766.490 { 44} 0.999613 0.005205 0.014299 0.047664 OK. 1.000000 0.000000 1 0

Li 670.784 { 50} 0.999472 0.006461 0.000438 0.001462 OK. 1.000000 0.000000 1 0

Mg 279.806 {121} 0.999672 0.000462 0.012093 0.040311 OK. 1.000000 0.000000 1 0

Mn 257.610 {131} 0.999897 0.000413 0.000262 0.000873 OK. 1.000000 0.000000 1 0

Mo 202.030 {467} 0.999980 0.000036 0.000194 0.000646 OK. 1.000000 0.000000 1 0

Na 589.592 { 57} 0.999645 0.007933 0.004163 0.013877 OK. 1.000000 0.000000 1 0

Ni 221.647 {452} 0.999986 0.000087 0.000239 0.000797 OK. 1.000000 0.000000 1 0

P 177.495 {490} 0.999963 0.000127 0.001078 0.003595 OK. 1.000000 0.000000 1 0

Pb 220.353 {453} 0.999968 0.000014 0.000948 0.003160 OK. 1.000000 0.000000 1 0

S 182.034 {485} 0.999930 0.000406 0.001988 0.006627 OK. 1.000000 0.000000 1 0

Sb 206.833 {463} 0.999928 0.000006 0.001521 0.005071 OK. 1.000000 0.000000 1 0

Se 196.090 {472} 0.999974 0.000002 0.001903 0.006342 OK. 1.000000 0.000000 1 0

Si 251.611 {134} 0.999836 0.000124 0.005549 0.018496 OK. 1.000000 0.000000 1 0

Sn 189.989 {478} 0.999991 0.000024 0.000518 0.001728 OK. 1.000000 0.000000 1 0

Sr 407.771 { 83} 0.999994 0.000781 0.000050 0.000167 OK. 1.000000 0.000000 1 0

Th 283.231 {119} 0.999237 0.000211 0.003466 0.011554 OK. 1.000000 0.000000 1 0

Ti 334.941 {101} 0.999902 0.000407 0.000581 0.001937 OK. 1.000000 0.000000 1 0

Tl 190.856 {477} 0.999420 0.000023 0.001165 0.003885 OK. 1.000000 0.000000 1 0

U 367.007 { 92} 0.999913 0.000124 0.010413 0.034711 OK. 1.000000 0.000000 1 0

V 290.882 {116} 0.999928 0.000103 0.002560 0.008533 OK. 1.000000 0.000000 1 0

Y 371.030 { 91}* 0.000000 0.000000 -1.000000 -1.000000 Warnin 1.000000 0.000000 1 0

Zn 213.856 {458} 0.999995 0.000035 0.000127 0.000424 OK. 1.000000 0.000000 1 0
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Sample Name: CALBLK1        Acquired: 2/21/2014 13:49:55        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S

-.0004-.0004-.0004-.0004      
 .0002
51.44

-.0002  
-.0004  
-.0006  

 Al3961
Cts/S
.0002.0002.0002.0002      
.0011
440.7

.0005  
-.0009  
 .0012  

 As1890
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
89.83

.0000  
-.0001  
-.0002  

 B_2496
Cts/S
.0005.0005.0005.0005      
.0001
27.82

.0005  

.0004  

.0007  

 Ba4554
Cts/S
.0178.0178.0178.0178      
.0003
1.866

.0176  

.0176  

.0182  

 Be3130
Cts/S
.0004.0004.0004.0004      
.0001
23.36

.0003  

.0004  

.0005  

 Bi2230
Cts/S
.0002.0002.0002.0002      
.0001
32.70

.0003  

.0001  

.0002  

 Ca1840
Cts/S

-.0004-.0004-.0004-.0004      
 .0001
13.23

-.0005  
-.0004  
-.0004  

 Cd2288
Cts/S
.0001.0001.0001.0001      
.0001
141.1

.0002  

.0000  

.0000  

 Co2286
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
44.19

-.0001  
-.0001  
-.0001  

 Cr2835
Cts/S
.0024.0024.0024.0024      
.0001
5.354

.0023  

.0024  

.0026  

 Cu2178
Cts/S
.0001.0001.0001.0001      
.0001
214.4

-.0001  
 .0001  
 .0002  

 Fe2599
Cts/S
.0004.0004.0004.0004      
.0007
202.2

.0010  
-.0004  
 .0005  

 K_7664
Cts/S
.0052.0052.0052.0052      
.0005
9.635

.0057  

.0048  

.0049  

 Li6707
Cts/S

-.0140-.0140-.0140-.0140      
 .0004
3.182

-.0145  
-.0136  
-.0139  

 Mg2798
Cts/S

-.0019-.0019-.0019-.0019      
 .0002
10.95

-.0018  
-.0022  
-.0019  

 Mn2576
Cts/S

-.0002-.0002-.0002-.0002      
 .0002
112.1

-.0003  
-.0001  
 .0000  

 Mo2020
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
60.31

-.0001  
-.0001  
.0000  

 Na5895
Cts/S

-.0294-.0294-.0294-.0294      
 .0019
6.396

-.0273  
-.0308  
-.0301  

 Ni2216
Cts/S
.0002.0002.0002.0002      
.0001
34.22

.0002  

.0003  

.0002  

 P_1774
Cts/S
.0000.0000.0000.0000      
.0000
126.8

.0000  

.0001  

.0000  

 Pb2203
Cts/S

-.0002-.0002-.0002-.0002      
 .0001
28.05

-.0002  
-.0002  
-.0003  

 S_1820
Cts/S
.0000.0000.0000.0000      
.0000
118.8

.0000  
 .0001  
 .0000  

 Sb2068
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
56.39

-.0002  
-.0001  
-.0001  

 Se1960
Cts/S
.0001.0001.0001.0001      
.0000
27.08

.0001  

.0001  

.0001  

 Si2516
Cts/S
.0065.0065.0065.0065      
.0002
2.580

.0066  

.0063  

.0067  

 Sn1899
Cts/S
.0000.0000.0000.0000      
.0000
591.6

.0000  

.0000  

.0000  

 Sr4077
Cts/S

-.0038-.0038-.0038-.0038      
 .0005
12.11

-.0044  
-.0035  
-.0036  

 Th2832
Cts/S
.0024.0024.0024.0024      
.0002
9.864

.0024  

.0022  

.0027  

 Ti3349
Cts/S
.0030.0030.0030.0030      
.0002
5.421

.0030  

.0032  

.0029  

 Tl1908
Cts/S

-.0004-.0004-.0004-.0004      
 .0000
11.70

-.0004  
-.0004  
-.0003  

 U_3670
Cts/S
.0194.0194.0194.0194      
.0007
3.686

.0202  

.0189  

.0192  

 V_2908
Cts/S

-.0016-.0016-.0016-.0016      
 .0001
4.830

-.0017  
-.0015  
-.0015  

 Zn2138
Cts/S
.0007.0007.0007.0007      
.0000
6.785

.0007  

.0007  

.0008  
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Sample Name: CALBLK1        Acquired: 2/21/2014 13:49:55        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6959.46959.46959.46959.4      
  56.1

.80631

6908.6 
6950.1 
7019.6 
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Sample Name: CAL 1        Acquired: 2/21/2014 13:53:51        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.0106.0106.0106.0106      
.0002
1.763

.0108  

.0104  

.0105  

 Al3961
Cts/S
.0398.0398.0398.0398      
.0006
1.581

.0405  

.0393  

.0396  

 As1890
Cts/S
.0003.0003.0003.0003      
.0000
1.785

.0003  

.0003  

.0003  

 B_2496
Cts/S
.0069.0069.0069.0069      
.0002
3.153

.0066  

.0070  

.0070  

 Ba4554
Cts/S
.6357.6357.6357.6357      
.0060
.9468

.6398  

.6386  

.6288  

 Be3130
Cts/S
.0733.0733.0733.0733      
.0008
1.151

.0737  

.0739  

.0723  

 Bi2230
Cts/S
.0106.0106.0106.0106      
.0001
1.118

.0105  

.0107  

.0107  

 Ca1840
Cts/S
.1005.1005.1005.1005      
.0010
.9892

.0994  

.1008  

.1013  

 Cd2288
Cts/S
.0045.0045.0045.0045      
.0001
1.648

.0045  

.0045  

.0046  

 Co2286
Cts/S
.0180.0180.0180.0180      
.0003
1.545

.0177  

.0181  

.0182  

 Cr2835
Cts/S
.0041.0041.0041.0041      
.0002
4.756

.0040  

.0041  

.0043  

 Cu2178
Cts/S
.0020.0020.0020.0020      
.0001
3.001

.0019  

.0021  

.0020  

 Fe2599
Cts/S
.0251.0251.0251.0251      
.0004
1.733

.0248  

.0248  

.0256  

 K_7664
Cts/S
.8553.8553.8553.8553      
.0212
2.474

.8725  

.8617  

.8317  

 Li6707
Cts/S
.2890.2890.2890.2890      
.0129
4.449

.2988  

.2937  

.2744  

 Mg2798
Cts/S
.0286.0286.0286.0286      
.0005
1.861

.0282  

.0284  

.0292  

 Mn2576
Cts/S
.0197.0197.0197.0197      
.0001
.2624

.0197  

.0196  

.0197  

 Mo2020
Cts/S
.0148.0148.0148.0148      
.0001
.9866

.0147  

.0150  

.0149  

 Na5895
Cts/S
.5733.5733.5733.5733      
.0165
2.876

.5867  

.5782  

.5549  

 Ni2216
Cts/S
.0206.0206.0206.0206      
.0002
.7802

.0204  

.0206  

.0207  

 P_1774
Cts/S
.0132.0132.0132.0132      
.0002
1.400

.0130  

.0133  

.0132  

 Pb2203
Cts/S
.0011.0011.0011.0011      
.0000
2.389

.0011  

.0010  

.0011  

 S_1820
Cts/S
.1346.1346.1346.1346      
.0013
.9684

.1332  

.1349  

.1358  

 Sb2068
Cts/S
.0004.0004.0004.0004      
.0001
24.39

.0005  

.0003  

.0005  

 Se1960
Cts/S
.0006.0006.0006.0006      
.0001
9.576

.0006  

.0007  

.0006  

 Si2516
Cts/S
.0293.0293.0293.0293      
.0004
1.225

.0296  

.0289  

.0293  

 Sn1899
Cts/S
.0106.0106.0106.0106      
.0002
1.748

.0104  

.0107  

.0108  

 Sr4077
Cts/S
.0940.0940.0940.0940      
.0016
1.677

.0957  

.0934  

.0927  

 Th2832
Cts/S
.0114.0114.0114.0114      
.0003
3.044

.0110  

.0116  

.0116  

 Ti3349
Cts/S
.0255.0255.0255.0255      
.0004
1.585

.0253  

.0260  

.0253  

 Tl1908
Cts/S
.0013.0013.0013.0013      
.0001
4.168

.0012  

.0013  

.0013  

 U_3670
Cts/S
.0510.0510.0510.0510      
.0010
1.864

.0508  

.0521  

.0502  

 V_2908
Cts/S
.0089.0089.0089.0089      
.0008
8.883

.0096  

.0081  

.0091  

 Zn2138
Cts/S
.0106.0106.0106.0106      
.0002
1.756

.0104  

.0107  

.0107  
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Sample Name: CAL 1        Acquired: 2/21/2014 13:53:51        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6735.16735.16735.16735.1      
  43.0

.63813

6782.0 
6725.7 
6697.6 
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Sample Name: Cal 2        Acquired: 2/21/2014 13:57:44        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
1.0421.0421.0421.042      
 .004

.4113

1.040  
1.039  
1.047  

 Al3961
Cts/S
9.8259.8259.8259.825      
 .070

.7115

9.752  
9.832  
9.891  

 As1890
Cts/S
.2350.2350.2350.2350      
.0015
.6200

.2351  

.2335  

.2365  

 B_2496
Cts/S
.6724.6724.6724.6724      
.0012
.1852

.6720  

.6714  

.6738  

 Ba4554
Cts/S
62.0162.0162.0162.01      

  .20
.3194

62.01  
61.81  
62.21  

 Be3130
Cts/S
72.2172.2172.2172.21      

  .27
.3750

72.34  
71.90  
72.40  

 Bi2230
Cts/S
.2795.2795.2795.2795      
.0016
.5662

.2796  

.2779  

.2811  

 Ca1840
Cts/S
4.5904.5904.5904.590      
 .023

.4951

4.592  
4.566  
4.611  

 Cd2288
Cts/S
4.4324.4324.4324.432      
 .025

.5703

4.429  
4.408  
4.459  

 Co2286
Cts/S
1.6601.6601.6601.660      
 .009

.5435

1.663  
1.650  
1.668  

 Cr2835
Cts/S
.6916.6916.6916.6916      
.0018
.2668

.6914  

.6898  

.6935  

 Cu2178
Cts/S
.3682.3682.3682.3682      
.0022
.6097

.3678  

.3661  

.3706  

 Fe2599
Cts/S
12.2012.2012.2012.20      

  .05
.4328

12.25  
12.14  
12.20  

 K_7664
Cts/S
7.6407.6407.6407.640      
 .133

1.741

7.491  
7.681  
7.748  

 Li6707
Cts/S
26.7226.7226.7226.72      

  .61
2.270

26.04  
26.92  
27.21  

 Mg2798
Cts/S
1.5801.5801.5801.580      
 .003

.1691

1.582  
1.577  
1.581  

 Mn2576
Cts/S
6.6556.6556.6556.655      
 .021

.3089

6.678  
6.638  
6.649  

 Mo2020
Cts/S
.3611.3611.3611.3611      
.0026
.7164

.3609  

.3587  

.3638  

 Na5895
Cts/S
28.0228.0228.0228.02      

  .51
1.811

27.46  
28.16  
28.44  

 Ni2216
Cts/S
2.3342.3342.3342.334      
 .013

.5643

2.332  
2.321  
2.348  

 P_1774
Cts/S
2.7022.7022.7022.702      
 .013

.4661

2.706  
2.688  
2.713  

 Pb2203
Cts/S
.5084.5084.5084.5084      
.0028
.5481

.5083  

.5056  

.5112  

 S_1820
Cts/S
1.3591.3591.3591.359      
 .009

.6327

1.359  
1.351  
1.368  

 Sb2068
Cts/S
.0584.0584.0584.0584      
.0002
.3864

.0583  

.0582  

.0586  

 Se1960
Cts/S
.0343.0343.0343.0343      
.0003
.8440

.0344  

.0339  

.0344  

 Si2516
Cts/S
.3088.3088.3088.3088      
.0010
.3114

.3087  

.3079  

.3098  

 Sn1899
Cts/S
.5065.5065.5065.5065      
.0037
.7313

.5064  

.5028  

.5102  

 Sr4077
Cts/S
95.5995.5995.5995.59      

  .47
.4884

96.08  
95.53  
95.15  

 Th2832
Cts/S
.3468.3468.3468.3468      
.0019
.5591

.3472  

.3447  

.3485  

 Ti3349
Cts/S
5.8225.8225.8225.822      
 .019

.3340

5.837  
5.800  
5.829  

 Tl1908
Cts/S
.0618.0618.0618.0618      
.0002
.2963

.0618  

.0616  

.0620  

 U_3670
Cts/S
.3933.3933.3933.3933      
.0022
.5721

.3937  

.3908  

.3953  

 V_2908
Cts/S
1.0901.0901.0901.090      
 .000

.0342

1.090  
1.091  
1.090  

 Zn2138
Cts/S
2.3602.3602.3602.360      
 .013

.5601

2.361  
2.347  
2.373  
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Sample Name: Cal 2        Acquired: 2/21/2014 13:57:44        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6618.76618.76618.76618.7      
  13.5

.20361

6613.7 
6633.9 
6608.3 
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Sample Name: Cal 3        Acquired: 2/21/2014 14:01:33        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
2.1762.1762.1762.176      
 .017

.7572

2.157  
2.186  
2.185  

 Al3961
Cts/S
19.8919.8919.8919.89      

  .42
2.117

19.62  
20.38  
19.67  

 As1890
Cts/S
.4782.4782.4782.4782      
.0046
.9640

.4734  

.4787  

.4826  

 B_2496
Cts/S
1.3821.3821.3821.382      
 .017

1.259

1.375  
1.402  
1.370  

 Ba4554
Cts/S
125.6125.6125.6125.6      

  1.6
1.302

124.6  
124.8  
127.5  

 Be3130
Cts/S
146.9146.9146.9146.9      

   .8
.5521

147.0  
147.7  
146.1  

 Bi2230
Cts/S
.5614.5614.5614.5614      
.0052
.9317

.5558  

.5625  

.5661  

 Ca1840
Cts/S
9.0819.0819.0819.081      
 .066

.7221

9.011  
9.089  
9.141  

 Cd2288
Cts/S
8.9978.9978.9978.997      
 .075

.8343

8.917  
9.011  
9.065  

 Co2286
Cts/S
3.3113.3113.3113.311      
 .027

.8036

3.285  
3.309  
3.338  

 Cr2835
Cts/S
1.3931.3931.3931.393      
 .010

.7134

1.382  
1.398  
1.400  

 Cu2178
Cts/S
.7413.7413.7413.7413      
.0063
.8557

.7345  

.7424  

.7470  

 Fe2599
Cts/S
24.8624.8624.8624.86      

  .12
.4692

24.80  
25.00  
24.79  

 K_7664
Cts/S
14.8214.8214.8214.82      

  .45
3.054

14.41  
15.30  
14.74  

 Li6707
Cts/S
50.1150.1150.1150.11      
 2.07

4.133

49.51  
52.41  
48.40  

 Mg2798
Cts/S
3.3383.3383.3383.338      
 .009

.2555

3.341  
3.344  
3.328  

 Mn2576
Cts/S
13.7213.7213.7213.72      

  .07
.5091

13.74  
13.78  
13.65  

 Mo2020
Cts/S
.7310.7310.7310.7310      
.0065
.8947

.7237  

.7332  

.7362  

 Na5895
Cts/S
53.1853.1853.1853.18      
 1.76

3.311

51.87  
55.18  
52.48  

 Ni2216
Cts/S
4.6434.6434.6434.643      
 .037

.7887

4.603  
4.651  
4.674  

 P_1774
Cts/S
5.3075.3075.3075.307      
 .049

.9202

5.259  
5.304  
5.357  

 Pb2203
Cts/S
1.0061.0061.0061.006      
 .008

.7690

 .9972  
1.007  
1.012  

 S_1820
Cts/S
2.7842.7842.7842.784      
 .027

.9558

2.755  
2.790  
2.807  

 Sb2068
Cts/S
.1197.1197.1197.1197      
.0017
1.385

.1178  

.1205  

.1208  

 Se1960
Cts/S
.0693.0693.0693.0693      
.0008
1.217

.0684  

.0696  

.0700  

 Si2516
Cts/S
.6288.6288.6288.6288      
.0061
.9712

.6274  

.6354  

.6234  

 Sn1899
Cts/S
1.0111.0111.0111.011      
 .008

.8129

1.002  
1.013  
1.019  

 Sr4077
Cts/S
189.8189.8189.8189.8      

   .6
.3288

190.0  
189.1  
190.3  

 Th2832
Cts/S
.7017.7017.7017.7017      
.0070
1.002

.6936  

.7064  

.7050  

 Ti3349
Cts/S
11.9911.9911.9911.99      

  .10
.8260

11.93  
12.10  
11.93  

 Tl1908
Cts/S
.1198.1198.1198.1198      
.0011
.9078

.1188  

.1197  

.1209  

 U_3670
Cts/S
.7802.7802.7802.7802      
.0060
.7694

.7732  

.7838  

.7834  

 V_2908
Cts/S
2.2362.2362.2362.236      
 .017

.7404

2.242  
2.249  
2.217  

 Zn2138
Cts/S
4.7484.7484.7484.748      
 .039

.8108

4.707  
4.751  
4.784  

Page 509 of 801



Sample Name: Cal 3        Acquired: 2/21/2014 14:01:33        Type: Cal

Method: 2014v3(v6)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6201.66201.66201.66201.6      
  35.2

.56816

6240.8 
6191.2 
6172.7 
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

 3.3 

Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000413 Re-Slope: 1.000000

A1 (Gain): 1.063986 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999792 Status: OK.

Std Error of Est: 0.000170

Predicted MDL: 0.000519

Predicted MQL: 0.001731

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00041 .000 1

CAL 1 .01000 .00952 .000 -4.83 .01060 .000 1

Cal 2 1.0000 .97127 -.029 -2.87 1.0419 .004 1

Cal 3 2.0000 2.0292 .029 1.46 2.1764 .016 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -2 
 0 
 2 
 4 
 6 
 8 

 10 
 12 
 14 
 16 
 18 
 20 
 22 
 24 

Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000245 Re-Slope: 1.000000
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A1 (Gain): 0.197950 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999983 Status: OK.

Std Error of Est: 0.000280

Predicted MDL: 0.005746

Predicted MQL: 0.019154

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00025 .001 1

CAL 1 .20000 .19828 -.002 -.858 .03981 .001 1

Cal 2 50.000 49.593 -.407 -.815 9.8249 .070 1

Cal 3 100.00 100.41 .409 .409 19.892 .421 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.035 
 0.015 
 0.065 
 0.115 
 0.165 
 0.215 
 0.265 
 0.315 
 0.365 
 0.415 
 0.465 
 0.515 
 0.565 
 0.615 

As 189.042 {478}As 189.042 {478}As 189.042 {478}As 189.042 {478}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000125 Re-Slope: 1.000000

A1 (Gain): 0.047612 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999968 Status: OK.

Std Error of Est: 0.000007

Predicted MDL: 0.001237

Predicted MQL: 0.004124

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00012 .000 1

CAL 1 .01000 .00983 .000 -1.74 .00034 .000 1

Cal 2 5.0000 4.9438 -.056 -1.12 .23504 .001 1

Cal 3 10.000 10.056 .056 .563 .47824 .005 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

 1.6 

 1.8 

B 249.678 {135}B 249.678 {135}B 249.678 {135}B 249.678 {135}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000505 Re-Slope: 1.000000

A1 (Gain): 0.137387 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.998947 Status: OK.

Std Error of Est: 0.000344

Predicted MDL: 0.002419

Predicted MQL: 0.008064

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00005 .000 .000 .00051 .000 1

CAL 1 .10000 .04652 -.053 -53.5 .00689 .000 1

Cal 2 5.0000 4.9253 -.075 -1.49 .67239 .001 1

Cal 3 10.000 10.128 .128 1.28 1.3825 .017 1
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Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.017787 Re-Slope: 1.000000

A1 (Gain): 12.507048 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999981 Status: OK.

Std Error of Est: 0.003006

Predicted MDL: 0.000115

Predicted MQL: 0.000384

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .01780 .000 1

CAL 1 .05000 .04941 -.001 -1.19 .63572 .006 1

Cal 2 5.0000 4.9566 -.043 -.869 62.010 .198 1

Cal 3 10.000 10.044 .044 .440 125.64 1.64 1
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Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000395 Re-Slope: 1.000000

A1 (Gain): 14.614215 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999967 Status: OK.

Std Error of Est: 0.001451

Predicted MDL: 0.000035

Predicted MQL: 0.000118

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00040 .000 1

CAL 1 .00500 .00499 .000 -.119 .07329 .001 1

Cal 2 5.0000 4.9426 -.057 -1.15 72.211 .271 1

Cal 3 10.000 10.057 .057 .574 146.94 .811 1
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Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000221 Re-Slope: 1.000000

A1 (Gain): 0.055984 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999966 Status: OK.

Std Error of Est: 0.000036

Predicted MDL: 0.001845

Predicted MQL: 0.006149

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 .00022 .000 1

CAL 1 .20000 .18623 -.014 -6.89 .01065 .000 1

Cal 2 5.0000 4.9891 -.011 -.219 .27953 .002 1

Cal 3 10.000 10.025 .025 .247 .56145 .005 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
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Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000406 Re-Slope: 1.000000

A1 (Gain): 0.091205 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999949 Status: OK.

Std Error of Est: 0.000506

Predicted MDL: 0.000634

Predicted MQL: 0.002114

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00011 .000 .000 -.00042 .000 1

CAL 1 1.0000 1.1066 .107 10.7 .10053 .001 1

Cal 2 50.000 50.326 .326 .652 4.5896 .023 1

Cal 3 100.00 99.567 -.433 -.433 9.0806 .066 1
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Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000067 Re-Slope: 1.000000

A1 (Gain): 0.894580 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999975 Status: OK.

Std Error of Est: 0.000077

Predicted MDL: 0.000116

Predicted MQL: 0.000385

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00007 .000 1

CAL 1 .00500 .00508 .000 1.51 .00454 .000 1

Cal 2 5.0000 4.9504 -.050 -.992 4.4322 .025 1

Cal 3 10.000 10.050 .050 .495 8.9974 .075 1
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Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000067 Re-Slope: 1.000000

A1 (Gain): 0.330989 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999985 Status: OK.

Std Error of Est: 0.000069

Predicted MDL: 0.000245

Predicted MQL: 0.000818

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00007 .000 1

CAL 1 .05000 .05451 .005 9.03 .01799 .000 1

Cal 2 5.0000 5.0085 .009 .170 1.6604 .009 1

Cal 3 10.000 9.9870 -.013 -.130 3.3109 .027 1
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Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.002440 Re-Slope: 1.000000

A1 (Gain): 0.137631 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999967 Status: OK.

Std Error of Est: 0.000020

Predicted MDL: 0.000743

Predicted MQL: 0.002478

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00244 .000 1

CAL 1 .01000 .01270 .003 27.0 .00412 .000 1

Cal 2 5.0000 4.9686 -.031 -.628 .69156 .002 1

Cal 3 10.000 10.029 .029 .288 1.3933 .010 1
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Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000058 Re-Slope: 1.000000

A1 (Gain): 0.073908 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999993 Status: OK.

Std Error of Est: 0.000007

Predicted MDL: 0.001314

Predicted MQL: 0.004381

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00006 .000 1

CAL 1 .02500 .02605 .001 4.20 .00199 .000 1

Cal 2 5.0000 4.9769 -.023 -.462 .36817 .002 1

Cal 3 10.000 10.022 .022 .221 .74132 .006 1
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Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000367 Re-Slope: 1.000000

A1 (Gain): 0.247067 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999960 Status: OK.

Std Error of Est: 0.000382

Predicted MDL: 0.001368

Predicted MQL: 0.004559

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00037 .001 1

CAL 1 .10000 .10008 .000 .080 .02509 .000 1

Cal 2 50.000 49.369 -.631 -1.26 12.198 .053 1

Cal 3 100.00 100.63 .631 .631 24.863 .117 1
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K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.005268 Re-Slope: 1.000000

A1 (Gain): 0.150293 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999613 Status: OK.

Std Error of Est: 0.005205

Predicted MDL: 0.014299

Predicted MQL: 0.047664

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00066 -.001 .000 .00517 .000 1

CAL 1 5.0000 5.6558 .656 13.1 .85529 .021 1

Cal 2 50.000 50.799 .799 1.60 7.6401 .133 1

Cal 3 100.00 98.545 -1.46 -1.46 14.816 .453 1
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Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.013957 Re-Slope: 1.000000

A1 (Gain): 5.127005 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999472 Status: OK.

Std Error of Est: 0.006461

Predicted MDL: 0.000438

Predicted MQL: 0.001462

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00001 .000 .000 -.01401 .000 1

CAL 1 .05000 .05909 .009 18.2 .28898 .013 1

Cal 2 5.0000 5.2148 .215 4.30 26.722 .607 1

Cal 3 10.000 9.7761 -.224 -2.24 50.108 2.07 1
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Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001941 Re-Slope: 1.000000

A1 (Gain): 0.032920 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999672 Status: OK.

Std Error of Est: 0.000462

Predicted MDL: 0.012093

Predicted MQL: 0.040311

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00008 .000 .000 -.00194 .000 1

CAL 1 1.0000 .93538 -.065 -6.46 .02861 .001 1

Cal 2 50.000 48.249 -1.75 -3.50 1.5804 .003 1

Cal 3 100.00 101.82 1.82 1.82 3.3377 .009 1
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Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000161 Re-Slope: 1.000000

A1 (Gain): 1.357966 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999897 Status: OK.

Std Error of Est: 0.000413

Predicted MDL: 0.000262

Predicted MQL: 0.000873

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00016 .000 1

CAL 1 .01500 .01443 -.001 -3.81 .01965 .000 1

Cal 2 5.0000 4.8991 -.101 -2.02 6.6548 .021 1

Cal 3 10.000 10.102 .102 1.02 13.722 .070 1
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Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000090 Re-Slope: 1.000000

A1 (Gain): 0.364226 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999980 Status: OK.

Std Error of Est: 0.000036

Predicted MDL: 0.000194

Predicted MQL: 0.000646

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00009 .000 1

CAL 1 .04000 .04100 .001 2.50 .01484 .000 1

Cal 2 1.0000 .99172 -.008 -.828 .36112 .003 1

Cal 3 2.0000 2.0073 .007 .364 .73102 .007 1
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Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.029341 Re-Slope: 1.000000

A1 (Gain): 0.542107 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999645 Status: OK.

Std Error of Est: 0.007933

Predicted MDL: 0.004163

Predicted MQL: 0.013877

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00013 .000 .000 -.02941 .002 1

CAL 1 1.0000 1.1116 .112 11.2 .57327 .016 1

Cal 2 50.000 51.739 1.74 3.48 28.019 .507 1

Cal 3 100.00 98.150 -1.85 -1.85 53.178 1.76 1
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Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000225 Re-Slope: 1.000000

A1 (Gain): 0.465172 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999986 Status: OK.

Std Error of Est: 0.000087

Predicted MDL: 0.000239

Predicted MQL: 0.000797

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00022 .000 1

CAL 1 .04000 .04370 .004 9.25 .02055 .000 1

Cal 2 5.0000 5.0162 .016 .324 2.3336 .013 1

Cal 3 10.000 9.9801 -.020 -.199 4.6427 .037 1
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P 177.495 {490}P 177.495 {490}P 177.495 {490}P 177.495 {490}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000022 Re-Slope: 1.000000

A1 (Gain): 0.053391 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999963 Status: OK.

Std Error of Est: 0.000127

Predicted MDL: 0.001078

Predicted MQL: 0.003595

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00002 .000 1

CAL 1 .25000 .24636 -.004 -1.45 .01318 .000 1

Cal 2 50.000 50.612 .612 1.22 2.7023 .013 1

Cal 3 100.00 99.391 -.609 -.609 5.3066 .049 1
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Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000232 Re-Slope: 1.000000

A1 (Gain): 0.100919 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999968 Status: OK.

Std Error of Est: 0.000014

Predicted MDL: 0.000948

Predicted MQL: 0.003160

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00023 .000 1

CAL 1 .01000 .01233 .002 23.3 .00106 .000 1

Cal 2 5.0000 5.0367 .037 .734 .50836 .003 1

Cal 3 10.000 9.9609 -.039 -.391 1.0056 .008 1
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S 182.034 {485}S 182.034 {485}S 182.034 {485}S 182.034 {485}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000037 Re-Slope: 1.000000

A1 (Gain): 0.027600 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999930 Status: OK.

Std Error of Est: 0.000406

Predicted MDL: 0.001988

Predicted MQL: 0.006627

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00015 .000 .000 .00004 .000 1

CAL 1 5.0000 4.8769 -.123 -2.46 .13464 .001 1

Cal 2 50.000 49.255 -.745 -1.49 1.3595 .009 1

Cal 3 100.00 100.87 .868 .868 2.7840 .027 1

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

 0.19 

Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000114 Re-Slope: 1.000000

A1 (Gain): 0.058669 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999928 Status: OK.

Std Error of Est: 0.000006

Predicted MDL: 0.001521

Predicted MQL: 0.005071

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00011 .000 1

CAL 1 .01000 .00927 -.001 -7.29 .00040 .000 1

Cal 2 1.0000 .98404 -.016 -1.60 .05839 .000 1

Cal 3 2.0000 2.0166 .017 .832 .11974 .002 1
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 0 

 0.01 

 0.02 

 0.03 

 0.04 

 0.05 

 0.06 

 0.07 

 0.08 

 0.09 

 0.1 

 0.11 

Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000103 Re-Slope: 1.000000

A1 (Gain): 0.034648 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999974 Status: OK.

Std Error of Est: 0.000002

Predicted MDL: 0.001903

Predicted MQL: 0.006342

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00010 .000 1

CAL 1 .01500 .01575 .001 5.03 .00065 .000 1

Cal 2 1.0000 .99099 -.009 -.901 .03426 .000 1

Cal 3 2.0000 2.0082 .008 .412 .06932 .001 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.006532 Re-Slope: 1.000000

A1 (Gain): 0.061513 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999836 Status: OK.

Std Error of Est: 0.000124

Predicted MDL: 0.005549

Predicted MQL: 0.018496

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00003 .000 .000 .00653 .000 1

CAL 1 .40000 .36994 -.030 -7.52 .02929 .000 1

Cal 2 5.0000 4.9145 -.085 -1.71 .30884 .001 1

Cal 3 10.000 10.116 .116 1.16 .62877 .006 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.1 

 0.1 

 0.3 

 0.5 

 0.7 

 0.9 

 1.1 

 1.3 

Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000005 Re-Slope: 1.000000

A1 (Gain): 0.101226 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999991 Status: OK.

Std Error of Est: 0.000024

Predicted MDL: 0.000518

Predicted MQL: 0.001728

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00001 .000 .000 .00000 .000 1

CAL 1 .10000 .10512 .005 5.12 .01065 .000 1

Cal 2 5.0000 5.0037 .004 .073 .50651 .004 1

Cal 3 10.000 9.9912 -.009 -.088 1.0114 .008 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -20 

 30 

 80 

 130 

 180 

 230 

Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.003835 Re-Slope: 1.000000

A1 (Gain): 19.018418 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999994 Status: OK.

Std Error of Est: 0.000781

Predicted MDL: 0.000050

Predicted MQL: 0.000167

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00384 .000 1

CAL 1 .00500 .00509 .000 1.80 .09395 .002 1

Cal 2 5.0000 5.0236 .024 .471 95.585 .467 1

Cal 3 10.000 9.9763 -.024 -.237 189.83 .624 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

 0.9 

Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.002424 Re-Slope: 1.000000

A1 (Gain): 0.069135 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999237 Status: OK.

Std Error of Est: 0.000211

Predicted MDL: 0.003466

Predicted MQL: 0.011554

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00007 .000 .000 .00243 .000 1

CAL 1 .20000 .13334 -.067 -33.3 .01144 .000 1

Cal 2 5.0000 4.9710 -.029 -.580 .34677 .002 1

Cal 3 10.000 10.095 .095 .945 .70166 .007 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 2 

 4 

 6 

 8 

 10 

 12 

 14 

 16 

Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.003014 Re-Slope: 1.000000

A1 (Gain): 1.186962 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999902 Status: OK.

Std Error of Est: 0.000407

Predicted MDL: 0.000581

Predicted MQL: 0.001937

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00302 .000 1

CAL 1 .02000 .01894 -.001 -5.30 .02549 .000 1

Cal 2 5.0000 4.9024 -.098 -1.95 5.8220 .019 1

Cal 3 10.000 10.099 .099 .987 11.990 .099 1
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

 0.19 

Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000377 Re-Slope: 1.000000

A1 (Gain): 0.059411 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999420 Status: OK.

Std Error of Est: 0.000023

Predicted MDL: 0.001165

Predicted MQL: 0.003885

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00001 .000 .000 -.00038 .000 1

CAL 1 .02000 .02755 .008 37.7 .00127 .000 1

Cal 2 1.0000 1.0208 .021 2.08 .06178 .000 1

Cal 3 2.0000 1.9718 -.028 -1.41 .11979 .001 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.019419 Re-Slope: 1.000000

A1 (Gain): 0.063885 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999913 Status: OK.

Std Error of Est: 0.000124

Predicted MDL: 0.010413

Predicted MQL: 0.034711

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00004 .000 .000 .01942 .001 1

CAL 1 .50000 .46616 -.034 -6.77 .05105 .001 1

Cal 2 5.0000 4.9421 -.058 -1.16 .39328 .002 1

Cal 3 10.000 10.088 .088 .882 .78017 .006 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

V 290.882 {116}V 290.882 {116}V 290.882 {116}V 290.882 {116}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001568 Re-Slope: 1.000000

A1 (Gain): 0.221218 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999928 Status: OK.

Std Error of Est: 0.000103

Predicted MDL: 0.002560

Predicted MQL: 0.008533

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00157 .000 1

CAL 1 .05000 .04686 -.003 -6.27 .00893 .001 1

Cal 2 5.0000 4.9198 -.080 -1.60 1.0903 .000 1

Cal 3 10.000 10.083 .083 .833 2.2360 .017 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 1.000000 Re-Slope: 1.000000

A1 (Gain): 0.000000 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.000000 Status: Warning Zero Gain

Std Error of Est: 0.000000

Predicted MDL: n/a

Predicted MQL: n/a

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CAL 1 1.0000 .00000 -1.00 -100. 1.0000 .000 1

CALBLK1 .00000 .00000 .000 .000 1.0000 .000 1

Cal 2 5.0000 .00000 -5.00 -100. 1.0000 .000 1

Cal 3 10.000 .00000 -10.0 -100. 1.0000 .000 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}

Date of Fit: 2/21/2014 14:05:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000730 Re-Slope: 1.000000

A1 (Gain): 0.469121 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999995 Status: OK.

Std Error of Est: 0.000035

Predicted MDL: 0.000127

Predicted MQL: 0.000424

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00073 .000 1

CAL 1 .02000 .02071 .001 3.55 .01059 .000 1

Cal 2 5.0000 4.9801 -.020 -.397 2.3603 .013 1

Cal 3 10.000 10.019 .019 .191 4.7475 .038 1
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Sample Name: ICV        Acquired: 2/21/2014 14:05:35        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0141.0141.0141.014     
 .006

.5684

1.009 
1.014 
1.020 

Chk Pass

 Al3961
ppm

50.0950.0950.0950.09     
  .25

.4937

50.10 
50.33 
49.83 

Chk Pass

 As1890
ppm

5.0235.0235.0235.023     
 .029

.5740

4.990 
5.043 
5.036 

Chk Pass

 B_2496
ppm

5.0155.0155.0155.015     
 .034

.6842

4.975 
5.032 
5.037 

Chk Pass

 Ba4554
ppm

4.9144.9144.9144.914     
 .048

.9691

4.966 
4.904 
4.873 

Chk Pass

 Be3130
ppm

4.9664.9664.9664.966     
 .050

1.005

4.934 
4.941 
5.024 

Chk Pass

 Bi2230
ppm

5.1445.1445.1445.144     
 .026

.5094

5.114 
5.158 
5.161 

Chk Pass

 Ca1840
ppm

51.7251.7251.7251.72     
  .13

.2582

51.57 
51.81 
51.79 

Chk Pass

 Cd2288
ppm

5.1085.1085.1085.108     
 .015

.2912

5.091 
5.118 
5.115 

Chk Pass

 Co2286
ppm

5.2705.2705.2705.270     
 .022

.4182

5.245 
5.288 
5.277 

Chk Pass

 Cr2835
ppm

5.1305.1305.1305.130     
 .026

.5163

5.105 
5.127 
5.158 

Chk Pass

 Cu2178
ppm

5.1205.1205.1205.120     
 .021

.4037

5.096 
5.132 
5.131 

Chk Pass

 Fe2599
ppm

49.7349.7349.7349.73     
  .29

.5815

49.45 
49.71 
50.03 

Chk Pass

 K_7664
ppm

52.1552.1552.1552.15     
  .65

1.244

52.42 
52.62 
51.41 

Chk Pass

 Li6707
ppm

5.3035.3035.3035.303     
 .092

1.741

5.345 
5.366 
5.197 

Chk Pass

 Mg2798
ppm

49.4249.4249.4249.42     
  .24

.4762

49.16 
49.46 
49.63 

Chk Pass

 Mn2576
ppm

4.9674.9674.9674.967     
 .024

.4892

4.941 
4.970 
4.989 

Chk Pass

 Mo2020
ppm

1.0421.0421.0421.042     
 .004

.3662

1.038 
1.043 
1.045 

Chk Pass

 Na5895
ppm

52.5352.5352.5352.53     
  .68

1.292

52.85 
52.98 
51.75 

Chk Pass

 Ni2216
ppm

5.1615.1615.1615.161     
 .015

.2979

5.143 
5.170 
5.169 

Chk Pass

 P_1774
ppm

5.6035.6035.6035.603    F 
 .031

.5613

5.571 
5.634 
5.605 

Chk Fail
5.000

10.00%

 Pb2203
ppm

5.1535.1535.1535.153     
 .010

.1864

5.142 
5.157 
5.159 

Chk Pass

 S_1820
ppm

50.7450.7450.7450.74     
  .25

.4900

50.46 
50.86 
50.91 

Chk Pass

 Sb2068
ppm

1.0211.0211.0211.021     
 .007

.6691

1.014 
1.023 
1.027 

Chk Pass

 Se1960
ppm

1.0211.0211.0211.021     
 .006

.5771

1.014 
1.023 
1.026 

Chk Pass

 Si2516
ppm

4.9334.9334.9334.933     
 .016

.3157

4.916 
4.935 
4.947 

Chk Pass

 Sn1899
ppm

5.1125.1125.1125.112     
 .019

.3649

5.090 
5.123 
5.122 

Chk Pass
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Sample Name: ICV        Acquired: 2/21/2014 14:05:35        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0155.0155.0155.015     
 .106

2.116

5.059 
4.894 
5.092 

Chk Pass

 Th2832
ppm

5.1685.1685.1685.168     
 .049

.9409

5.125 
5.158 
5.220 

Chk Pass

 Ti3349
ppm

4.9504.9504.9504.950     
 .024

.4932

4.928 
4.945 
4.976 

Chk Pass

 Tl1908
ppm

1.0661.0661.0661.066     
 .006

.5575

1.059 
1.071 
1.068 

Chk Pass

 U_3670
ppm

5.1005.1005.1005.100     
 .041

.7969

5.059 
5.101 
5.141 

Chk Pass

 V_2908
ppm

4.9244.9244.9244.924     
 .028

.5771

4.895 
4.926 
4.952 

Chk Pass

 Zn2138
ppm

5.1055.1055.1055.105     
 .020

.3902

5.082 
5.118 
5.115 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6404.56404.56404.56404.5     
   8.9

.13949

6413.7 
6403.8 
6395.9 

Page 536 of 801



Sample Name: ICB        Acquired: 2/21/2014 14:09:24        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
215.8

-.0003 
-.0006 
 .0003 

Chk Pass

 Al3961
ppm

.0089.0089.0089.0089     

.0050
56.08

.0112 

.0032 

.0123 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0014
1215.

.0017 
-.0002 
-.0011 

Chk Pass

 B_2496
ppm

.0186.0186.0186.0186     

.0008
4.097

.0179 

.0194 

.0185 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
61.61

.0003 

.0001 

.0001 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0001
29.69

.0005 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0009
82.99

-.0017 
-.0016 
.0000 

Chk Pass

 Ca1840
ppm

.0014.0014.0014.0014     

.0001
3.789

.0015 

.0013 

.0014 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
57.02

.0000 

.0001 

.0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
66.11

.0003 

.0001 

.0002 

Chk Pass

 Cr2835
ppm

.0002.0002.0002.0002     

.0008
439.1

.0011 

.0000 
-.0005 

Chk Pass

 Cu2178
ppm

.0003.0003.0003.0003     

.0014
429.7

.0009 

.0013 
-.0013 

Chk Pass

 Fe2599
ppm

.0032.0032.0032.0032     

.0014
43.59

.0046 

.0019 

.0031 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0064
68.75

-.0032 
-.0086 
-.0159 

Chk Pass

 Li6707
ppm

.0007.0007.0007.0007     

.0005
73.46

.0003 

.0004 

.0012 

Chk Pass

 Mg2798
ppm

.0084.0084.0084.0084     

.0071
83.85

.0087 

.0013 

.0154 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0002
54.91

.0004 

.0003 

.0001 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0000
809.7

.0000 

.0000 
 .0000 

Chk Pass

 Na5895
ppm

.0044.0044.0044.0044     

.0060
137.2

.0011 

.0113 

.0007 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0001
26.00

.0002 

.0003 

.0002 

Chk Pass

 P_1774
ppm

.0004.0004.0004.0004     

.0007
185.6

.0011 
-.0003 
 .0004 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0009
101.2

.0013 
-.0001 
 .0016 

Chk Pass

 S_1820
ppm

.0023.0023.0023.0023     

.0005
21.29

.0026 

.0026 

.0017 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0003
20.84

.0021 

.0015 

.0014 

Chk Pass

 Se1960
ppm

.0007.0007.0007.0007     

.0002
25.52

.0005 

.0009 

.0008 

Chk Pass

 Si2516
ppm

.0014.0014.0014.0014     

.0035
248.9

-.0015 
 .0004 
 .0053 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0002
42.26

.0005 

.0002 

.0005 

Chk Pass
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Sample Name: ICB        Acquired: 2/21/2014 14:09:24        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
30.14

.0005 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0048.0048.0048.0048     

.0019
39.41

.0069 

.0040 

.0033 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0002
178.1

.0001 

.0004 
-.0001 

Chk Pass

 Tl1908
ppm

.0022.0022.0022.0022     

.0014
64.50

.0017 

.0038 

.0011 

Chk Pass

 U_3670
ppm

.0075.0075.0075.0075     

.0208
276.6

-.0078 
 .0311 
-.0008 

Chk Pass

 V_2908
ppm

.0020.0020.0020.0020     

.0021
105.4

.0000 

.0042 

.0018 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
3272.

.0001 

.0001 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6804.26804.26804.26804.2     
  45.2

.66389

6825.5 
6752.3 
6834.7 
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Sample Name: LLC        Acquired: 2/21/2014 14:13:19        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0099.0099.0099.0099     

.0005
5.402

.0105 

.0098 

.0094 

Chk Pass

 Al3961
ppm

.2011.2011.2011.2011     

.0052
2.576

.1980 

.2071 

.1982 

Chk Pass

 As1890
ppm

.0109.0109.0109.0109     

.0013
11.75

.0119 

.0095 

.0114 

Chk Pass

 B_2496
ppm

.0550.0550.0550.0550     

.0018
3.330

.0548 

.0570 

.0533 

Chk Pass

 Ba4554
ppm

.0493.0493.0493.0493     

.0003

.7012

.0489 

.0495 

.0495 

Chk Pass

 Be3130
ppm

.0051.0051.0051.0051     

.0001
1.326

.0050 

.0051 

.0051 

Chk Pass

 Bi2230
ppm

.1836.1836.1836.1836     

.0063
3.417

.1768 

.1891 

.1850 

Chk Pass

 Ca1840
ppm

1.0961.0961.0961.096     
 .018

1.638

1.076 
1.110 
1.101 

Chk Pass

 Cd2288
ppm

.0050.0050.0050.0050     

.0001
2.924

.0049 

.0051 

.0048 

Chk Pass

 Co2286
ppm

.0548.0548.0548.0548     

.0010
1.880

.0536 

.0555 

.0551 

Chk Pass

 Cr2835
ppm

.0113.0113.0113.0113     

.0001

.5834

.0112 

.0113 

.0114 

Chk Pass

 Cu2178
ppm

.0257.0257.0257.0257     

.0004
1.460

.0253 

.0258 

.0260 

Chk Pass

 Fe2599
ppm

.1013.1013.1013.1013     

.0008

.7911

.1004 

.1015 

.1019 

Chk Pass

 K_7664
ppm

5.4915.4915.4915.491     
 .128

2.331

5.633 
5.453 
5.386 

Chk Pass

 Li6707
ppm

.0582.0582.0582.0582     

.0014
2.469

.0597 

.0578 

.0570 

Chk Pass

 Mg2798
ppm

.9248.9248.9248.9248     

.0140
1.512

.9128 

.9401 

.9216 

Chk Pass

 Mn2576
ppm

.0150.0150.0150.0150     

.0004
2.529

.0147 

.0154 

.0149 

Chk Pass

 Mo2020
ppm

.0407.0407.0407.0407     

.0009
2.295

.0396 

.0414 

.0409 

Chk Pass

 Na5895
ppm

1.0791.0791.0791.079     
 .027

2.484

1.107 
1.076 
1.054 

Chk Pass

 Ni2216
ppm

.0430.0430.0430.0430     

.0008
1.945

.0423 

.0439 

.0429 

Chk Pass

 P_1774
ppm

.2439.2439.2439.2439     

.0058
2.378

.2373 

.2481 

.2464 

Chk Pass

 Pb2203
ppm

.0105.0105.0105.0105     

.0006
5.447

.0098 

.0107 

.0109 

Chk Pass

 S_1820
ppm

4.8204.8204.8204.820     
 .123

2.557

4.679 
4.904 
4.879 

Chk Pass

 Sb2068
ppm

.0107.0107.0107.0107     

.0014
12.95

.0106 

.0094 

.0122 

Chk Pass

 Se1960
ppm

.0135.0135.0135.0135     

.0008
5.724

.0127 

.0142 

.0137 

Chk Pass

 Si2516
ppm

.3655.3655.3655.3655     

.0071
1.933

.3576 

.3713 

.3675 

Chk Pass

 Sn1899
ppm

.1043.1043.1043.1043     

.0016
1.497

.1025 

.1053 

.1051 

Chk Pass
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Sample Name: LLC        Acquired: 2/21/2014 14:13:19        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0052.0052.0052.0052     

.0001
1.377

.0051 

.0052 

.0052 

Chk Pass

 Th2832
ppm

.1319.1319.1319.1319    F 

.0036
2.734

.1278 

.1341 

.1340 

Chk Fail
.2000

-30.00%

 Ti3349
ppm

.0191.0191.0191.0191     

.0002

.9997

.0189 

.0193 

.0192 

Chk Pass

 Tl1908
ppm

.0229.0229.0229.0229     

.0013
5.534

.0238 

.0235 

.0215 

Chk Pass

 U_3670
ppm

.4660.4660.4660.4660     

.0071
1.527

.4683 

.4717 

.4580 

Chk Pass

 V_2908
ppm

.0471.0471.0471.0471     

.0032
6.831

.0455 

.0449 

.0508 

Chk Pass

 Zn2138
ppm

.0206.0206.0206.0206     

.0005
2.495

.0200 

.0208 

.0209 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6910.56910.56910.56910.5     
  69.6

1.0066

6990.8 
6868.4 
6872.2 
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Sample Name: ICSA        Acquired: 2/21/2014 14:17:11        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
191.4

-.0005 
-.0003 
 .0002 

Chk Pass

 Al3961
ppm

105.3105.3105.3105.3     
  1.7

1.646

103.3 
106.0 
106.6 

Chk Pass

 As1890
ppm

.0010.0010.0010.0010     

.0020
204.0

.0026 

.0016 
-.0013 

Chk Pass

 B_2496
ppm

.0114.0114.0114.0114     

.0030
26.28

.0105 

.0090 

.0148 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
19.91

.0005 

.0005 

.0003 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
10.71

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0094.0094.0094.0094     

.0025
26.10

.0122 

.0076 

.0084 

Chk Pass

 Ca1840
ppm

98.0898.0898.0898.08     
  .76

.7769

98.63 
98.40 
97.21 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
36.84

-.0002 
-.0005 
-.0004 

Chk Pass

 Co2286
ppm

.0017.0017.0017.0017     

.0002
10.86

.0018 

.0015 

.0017 

Chk Pass

 Cr2835
ppm

.0015.0015.0015.0015     

.0004
29.45

.0010 

.0016 

.0018 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
15.78

-.0064 
-.0088 
-.0074 

Chk Pass

 Fe2599
ppm

96.9196.9196.9196.91     
  .14

.1423

96.98 
96.75 
97.01 

Chk Pass

 K_7664
ppm

112.8112.8112.8112.8     
  2.7

2.385

109.7 
114.3 
114.4 

Chk Pass

 Li6707
ppm

.0018.0018.0018.0018     

.0003
14.55

.0019 

.0015 

.0021 

Chk Pass

 Mg2798
ppm

97.0697.0697.0697.06     
  .35

.3617

97.01 
96.74 
97.43 

Chk Pass

 Mn2576
ppm

.0016.0016.0016.0016     

.0002
14.44

.0018 

.0017 

.0014 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
31.53

-.0005 
-.0003 
-.0005 

Chk Pass

 Na5895
ppm

112.5112.5112.5112.5     
  6.6

5.907

107.8 
120.1 
109.6 

Chk Pass

 Ni2216
ppm

.0016.0016.0016.0016     

.0005
30.46

.0020 

.0011 

.0017 

Chk Pass

 P_1774
ppm

99.3999.3999.3999.39     
  .77

.7792

100.1 
 99.56 
 98.54 

Chk Pass
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Sample Name: ICSA        Acquired: 2/21/2014 14:17:11        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Pb2203
ppm

.0033.0033.0033.0033    W 

.0003
9.289

.0035 

.0030 

.0036 

Chk Warn
.0025

-.0025

 S_1820
ppm

100.4100.4100.4100.4     
  1.1

1.066

101.3 
100.8 
 99.21 

Chk Pass

 Sb2068
ppm

.0025.0025.0025.0025     

.0014
53.58

.0022 

.0014 

.0040 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0042
1218.

.0032 
-.0050 
 .0008 

Chk Pass

 Si2516
ppm

.0016.0016.0016.0016     

.0027
167.9

.0024 
-.0014 
 .0038 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0009
241.8

.0006 
-.0006 
-.0011 

Chk Pass

 Sr4077
ppm

.0000.0000.0000.0000    W<

.0000

.2178

-.0046 
-.0046 
-.0046 

Chk Warn
.0011

-.0011

 Th2832
ppm

.2131.2131.2131.2131    F 

.0061
2.860

.2154 

.2061 

.2176 

Chk Fail
.2000

-.2000

 Ti3349
ppm

.0024.0024.0024.0024     

.0007
28.63

.0032 

.0021 

.0019 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0006
164.9

.0002 
-.0003 
-.0009 

Chk Pass

 U_3670
ppm

.1174.1174.1174.1174    W 

.0134
11.45

.1024 

.1284 

.1214 

Chk Warn
.0470

-.0470

 V_2908
ppm

.0008.0008.0008.0008     

.0019
232.1

.0030 
-.0003 
-.0003 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
1.504

-.0070 
-.0072 
-.0073 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6419.66419.66419.66419.6     
  18.2

.28403

6409.2 
6409.0 
6440.7 
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Sample Name: ICSAB        Acquired: 2/21/2014 14:21:07        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.5147.5147.5147.5147     

.0054
1.044

.5202 

.5095 

.5145 

Chk Pass

 Al3961
ppm

105.6105.6105.6105.6     
   1.0

.9148

106.3 
104.5 
106.0 

Chk Pass

 As1890
ppm

2.5372.5372.5372.537     
 .024

.9500

2.545 
2.511 
2.557 

Chk Pass

 B_2496
ppm

2.5692.5692.5692.569     
 .010

.3762

2.577 
2.558 
2.571 

Chk Pass

 Ba4554
ppm

2.5642.5642.5642.564     
 .019

.7315

2.583 
2.545 
2.565 

Chk Pass

 Be3130
ppm

2.5282.5282.5282.528     
 .015

.5949

2.545 
2.521 
2.518 

Chk Pass

 Bi2230
ppm

2.5722.5722.5722.572     
 .018

.6818

2.578 
2.552 
2.586 

Chk Pass

 Ca1840
ppm

100.0100.0100.0100.0     
   .7

.7357

100.3 
 99.19 
100.6 

Chk Pass

 Cd2288
ppm

2.5462.5462.5462.546     
 .018

.7195

2.556 
2.524 
2.556 

Chk Pass

 Co2286
ppm

2.5532.5532.5532.553     
 .023

.9151

2.557 
2.528 
2.574 

Chk Pass

 Cr2835
ppm

2.5302.5302.5302.530     
 .013

.5015

2.545 
2.522 
2.524 

Chk Pass

 Cu2178
ppm

2.5422.5422.5422.542     
 .018

.7136

2.554 
2.521 
2.550 

Chk Pass

 Fe2599
ppm

98.4098.4098.4098.40     
  .54

.5449

98.95 
98.37 
97.88 

Chk Pass

 K_7664
ppm

112.3112.3112.3112.3     
  1.8

1.569

113.5 
110.3 
113.2 

Chk Pass

 Li6707
ppm

2.9652.9652.9652.965     
 .062

2.081

2.993 
2.895 
3.008 

Chk Pass

 Mg2798
ppm

98.3998.3998.3998.39     
  .43

.4354

98.75 
98.50 
97.91 

Chk Pass

 Mn2576
ppm

2.4292.4292.4292.429     
 .013

.5371

2.438 
2.436 
2.414 

Chk Pass

 Mo2020
ppm

.5054.5054.5054.5054     

.0048

.9417

.5061 

.5003 

.5097 

Chk Pass

 Na5895
ppm

110.4110.4110.4110.4     
  1.9

1.742

108.9 
109.8 
112.6 

Chk Pass

 Ni2216
ppm

2.4792.4792.4792.479     
 .020

.8140

2.484 
2.457 
2.497 

Chk Pass

 P_1774
ppm

100.8100.8100.8100.8     
   .8

.7752

101.2 
 99.93 
101.4 

Chk Pass

 Pb2203
ppm

2.5092.5092.5092.509     
 .025

.9856

2.518 
2.481 
2.528 

Chk Pass

 S_1820
ppm

101.6101.6101.6101.6     
   1.0

.9411

101.8 
100.6 
102.4 

Chk Pass

 Sb2068
ppm

.5068.5068.5068.5068     

.0029

.5764

.5048 

.5055 

.5102 

Chk Pass

 Se1960
ppm

.5074.5074.5074.5074     

.0061
1.206

.5114 

.5004 

.5105 

Chk Pass

 Si2516
ppm

2.5572.5572.5572.557     
 .013

.5132

2.570 
2.557 
2.543 

Chk Pass

 Sn1899
ppm

2.4942.4942.4942.494     
 .021

.8519

2.501 
2.470 
2.511 

Chk Pass
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Sample Name: ICSAB        Acquired: 2/21/2014 14:21:07        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

2.5742.5742.5742.574     
 .038

1.478

2.613 
2.537 
2.573 

Chk Pass

 Th2832
ppm

2.7852.7852.7852.785     
 .026

.9306

2.812 
2.760 
2.784 

Chk Pass

 Ti3349
ppm

2.4772.4772.4772.477     
 .014

.5711

2.493 
2.469 
2.468 

Chk Pass

 Tl1908
ppm

.5169.5169.5169.5169     

.0042

.8186

.5208 

.5124 

.5175 

Chk Pass

 U_3670
ppm

2.6732.6732.6732.673     
 .028

1.044

2.704 
2.650 
2.664 

Chk Pass

 V_2908
ppm

2.5122.5122.5122.512     
 .014

.5726

2.524 
2.517 
2.496 

Chk Pass

 Zn2138
ppm

2.5822.5822.5822.582     
 .023

.8816

2.588 
2.556 
2.600 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6285.86285.86285.86285.8     
  46.7

.74215

6232.3 
6306.8 
6318.2 
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Sample Name: LDR        Acquired: 2/21/2014 14:24:50        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

2.1472.1472.1472.147     
 .018

.8227

2.165 
2.146 
2.130 

Chk Pass

 Al3961
ppm

106.4106.4106.4106.4     
  1.5

1.395

105.1 
108.0 
106.0 

Chk Pass

 As1890
ppm

10.1810.1810.1810.18     
  .08

.7951

10.27 
10.17 
10.11 

Chk Pass

 B_2496
ppm

10.4310.4310.4310.43     
  .07

.6423

10.36 
10.49 
10.43 

Chk Pass

 Ba4554
ppm

10.2810.2810.2810.28     
  .12

1.121

10.41 
10.26 
10.18 

Chk Pass

 Be3130
ppm

9.9289.9289.9289.928     
 .073

.7389

10.01 
 9.895 
 9.876 

Chk Pass

 Bi2230
ppm

10.3510.3510.3510.35     
  .08

.8077

10.44 
10.33 
10.28 

Chk Pass

 Ca1840
ppm

100.4100.4100.4100.4     
   .8

.7590

101.2 
100.2 
 99.69 

Chk Pass

 Cd2288
ppm

10.1610.1610.1610.16     
  .07

.6980

10.24 
10.15 
10.10 

Chk Pass

 Co2286
ppm

10.2610.2610.2610.26     
  .07

.7275

10.34 
10.23 
10.20 

Chk Pass

 Cr2835
ppm

10.3810.3810.3810.38     
  .08

.7661

10.47 
10.35 
10.33 

Chk Pass

 Cu2178
ppm

10.2410.2410.2410.24     
  .08

.8065

10.33 
10.21 
10.17 

Chk Pass

 Fe2599
ppm

99.2399.2399.2399.23     
  .15

.1473

99.23 
99.08 
99.37 

Chk Pass

 K_7664
ppm

112.7112.7112.7112.7    F 
  2.5

2.253

110.7 
115.6 
111.9 

Chk Fail
100.0

10.00%

 Li6707
ppm

11.2911.2911.2911.29    F 
  .28

2.522

11.23 
11.05 
11.60 

Chk Fail
10.00

10.00%

 Mg2798
ppm

99.4399.4399.4399.43     
  .23

.2358

99.39 
99.22 
99.68 

Chk Pass

 Mn2576
ppm

9.8779.8779.8779.877     
 .019

.1938

9.887 
9.855 
9.890 

Chk Pass

 Mo2020
ppm

2.0492.0492.0492.049     
 .015

.7459

2.065 
2.047 
2.034 

Chk Pass

 Na5895
ppm

114.1114.1114.1114.1    F 
  1.7

1.489

115.9 
112.6 
113.7 

Chk Fail
100.0

10.00%

 Ni2216
ppm

9.9579.9579.9579.957     
 .075

.7545

10.04 
 9.937 
 9.894 

Chk Pass

 P_1774
ppm

102.0102.0102.0102.0     
   .8

.7475

102.9 
101.9 
101.4 

Chk Pass

 Pb2203
ppm

10.0010.0010.0010.00     
  .06

.6492

10.07 
 9.988 
 9.946 

Chk Pass

 S_1820
ppm

103.4103.4103.4103.4     
   .9

.8977

104.4 
103.3 
102.6 

Chk Pass

 Sb2068
ppm

2.0612.0612.0612.061     
 .015

.7394

2.078 
2.055 
2.049 

Chk Pass

 Se1960
ppm

2.0492.0492.0492.049     
 .018

.8733

2.069 
2.044 
2.035 

Chk Pass

 Si2516
ppm

10.4710.4710.4710.47     
  .07

.7054

10.40 
10.55 
10.47 

Chk Pass

 Sn1899
ppm

9.9819.9819.9819.981     
 .067

.6693

10.05 
 9.969 
 9.920 

Chk Pass
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Sample Name: LDR        Acquired: 2/21/2014 14:24:50        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

10.1210.1210.1210.12     
  .12

1.215

10.01 
10.25 
10.10 

Chk Pass

 Th2832
ppm

10.8410.8410.8410.84     
  .09

.8587

10.95 
10.80 
10.78 

Chk Pass

 Ti3349
ppm

10.0310.0310.0310.03     
  .03

.3230

 9.992 
10.05 
10.04 

Chk Pass

 Tl1908
ppm

2.0292.0292.0292.029     
 .013

.6496

2.044 
2.024 
2.019 

Chk Pass

 U_3670
ppm

10.7410.7410.7410.74     
  .11

1.036

10.86 
10.71 
10.65 

Chk Pass

 V_2908
ppm

10.1810.1810.1810.18     
  .01

.1467

10.17 
10.20 
10.18 

Chk Pass

 Zn2138
ppm

10.2010.2010.2010.20     
  .08

.7741

10.29 
10.18 
10.14 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6216.96216.96216.96216.9     
  30.6

.49257

6182.5 
6226.8 
6241.3 
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Sample Name: CCV        Acquired: 2/21/2014 14:28:57        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0311.0311.0311.031     
 .006

.6125

1.029 
1.026 
1.038 

Chk Pass

 Al3961
ppm

52.3052.3052.3052.30     
  .64

1.231

52.85 
51.59 
52.45 

Chk Pass

 As1890
ppm

5.0465.0465.0465.046     
 .051

1.021

5.054 
4.991 
5.093 

Chk Pass

 B_2496
ppm

5.1125.1125.1125.112     
 .039

.7676

5.119 
5.069 
5.147 

Chk Pass

 Ba4554
ppm

5.1225.1225.1225.122     
 .063

1.219

5.167 
5.050 
5.147 

Chk Pass

 Be3130
ppm

4.9894.9894.9894.989     
 .064

1.281

4.976 
4.932 
5.058 

Chk Pass

 Bi2230
ppm

5.2015.2015.2015.201     
 .046

.8801

5.218 
5.149 
5.236 

Chk Pass

 Ca1840
ppm

51.8351.8351.8351.83     
  .52

1.003

51.84 
51.31 
52.35 

Chk Pass

 Cd2288
ppm

5.0695.0695.0695.069     
 .049

.9720

5.077 
5.016 
5.113 

Chk Pass

 Co2286
ppm

5.2345.2345.2345.234     
 .044

.8428

5.253 
5.184 
5.266 

Chk Pass

 Cr2835
ppm

5.1565.1565.1565.156     
 .038

.7371

5.166 
5.114 
5.188 

Chk Pass

 Cu2178
ppm

5.1325.1325.1325.132     
 .048

.9429

5.146 
5.079 
5.172 

Chk Pass

 Fe2599
ppm

49.5049.5049.5049.50     
  .31

.6237

49.32 
49.32 
49.85 

Chk Pass

 K_7664
ppm

58.4858.4858.4858.48    F 
 1.12

1.906

59.28 
57.21 
58.96 

Chk Fail
50.00

10.00%

 Li6707
ppm

6.0466.0466.0466.046    F 
 .149

2.459

6.170 
5.881 
6.087 

Chk Fail
5.000

10.00%

 Mg2798
ppm

47.9447.9447.9447.94     
  .25

.5303

47.92 
47.70 
48.21 

Chk Pass

 Mn2576
ppm

4.8564.8564.8564.856     
 .020

.4210

4.866 
4.832 
4.869 

Chk Pass

 Mo2020
ppm

1.0281.0281.0281.028     
 .011

1.017

1.030 
1.016 
1.037 

Chk Pass

 Na5895
ppm

58.7558.7558.7558.75    F 
 1.24

2.118

57.82 
58.27 
60.17 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.0805.0805.0805.080     
 .054

1.063

5.077 
5.027 
5.135 

Chk Pass

 P_1774
ppm

52.7952.7952.7952.79     
  .44

.8335

52.96 
52.29 
53.12 

Chk Pass

 Pb2203
ppm

5.1355.1355.1355.135     
 .053

1.030

5.130 
5.084 
5.190 

Chk Pass

 S_1820
ppm

50.8950.8950.8950.89     
  .47

.9228

51.02 
50.37 
51.29 

Chk Pass

 Sb2068
ppm

1.0161.0161.0161.016     
 .015

1.480

1.023 
 .9985 
1.026 

Chk Pass

 Se1960
ppm

1.0191.0191.0191.019     
 .009

.8711

1.022 
1.009 
1.026 

Chk Pass

 Si2516
ppm

5.0865.0865.0865.086     
 .039

.7568

5.101 
5.042 
5.115 

Chk Pass

 Sn1899
ppm

5.0735.0735.0735.073     
 .052

1.036

5.073 
5.020 
5.125 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 14:28:57        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0835.0835.0835.083     
 .116

2.282

4.978 
5.064 
5.208 

Chk Pass

 Th2832
ppm

5.3325.3325.3325.332     
 .044

.8223

5.332 
5.288 
5.375 

Chk Pass

 Ti3349
ppm

4.9214.9214.9214.921     
 .026

.5248

4.915 
4.899 
4.949 

Chk Pass

 Tl1908
ppm

1.0641.0641.0641.064     
 .007

.6593

1.068 
1.056 
1.069 

Chk Pass

 U_3670
ppm

5.2295.2295.2295.229     
 .027

.5184

5.227 
5.204 
5.258 

Chk Pass

 V_2908
ppm

5.0235.0235.0235.023     
 .040

.8020

5.049 
4.976 
5.042 

Chk Pass

 Zn2138
ppm

5.1465.1465.1465.146     
 .045

.8764

5.161 
5.096 
5.182 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6480.56480.56480.56480.5     
  60.8

.93787

6485.6 
6538.5 
6417.3 
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Sample Name: CCB        Acquired: 2/21/2014 14:32:49        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0003
168.8

.0003 
-.0002 
 .0005 

Chk Pass

 Al3961
ppm

.0066.0066.0066.0066     

.0063
95.66

.0032 

.0139 

.0027 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0006
421.5

.0004 

.0006 
-.0006 

Chk Pass

 B_2496
ppm

.0199.0199.0199.0199     

.0008
4.008

.0201 

.0206 

.0190 

Chk Pass

 Ba4554
ppm

.0003.0003.0003.0003     

.0001
45.29

.0005 

.0002 

.0002 

Chk Pass

 Be3130
ppm

.0005.0005.0005.0005     

.0001
27.49

.0006 

.0004 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0009
38.81

-.0014 
-.0027 
-.0032 

Chk Pass

 Ca1840
ppm

.0026.0026.0026.0026     

.0008
31.13

.0036 

.0023 

.0021 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
63.44

.0002 

.0000 

.0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
36.01

.0002 

.0002 

.0001 

Chk Pass

 Cr2835
ppm

.0009.0009.0009.0009     

.0010
106.9

.0013 
-.0002 
 .0016 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
450.2

-.0001 
-.0004 
 .0003 

Chk Pass

 Fe2599
ppm

.0046.0046.0046.0046     

.0019
41.03

.0053 

.0061 

.0025 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0127
167.2

-.0150 
 .0071 
-.0149 

Chk Pass

 Li6707
ppm

.0017.0017.0017.0017     

.0006
33.32

.0023 

.0012 

.0016 

Chk Pass

 Mg2798
ppm

.0146.0146.0146.0146     

.0057
38.83

.0205 

.0092 

.0140 

Chk Pass

 Mn2576
ppm

.0005.0005.0005.0005     

.0003
54.93

.0008 

.0006 

.0002 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
194.5

.0000 
-.0001 
 .0002 

Chk Pass

 Na5895
ppm

.0137.0137.0137.0137     

.0027
19.67

.0146 

.0159 

.0107 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0003
117.7

.0001 

.0006 

.0001 

Chk Pass

 P_1774
ppm

.0022.0022.0022.0022     

.0007
33.23

.0029 

.0015 

.0023 

Chk Pass

 Pb2203
ppm

.0012.0012.0012.0012     

.0009
75.97

.0016 

.0018 

.0001 

Chk Pass

 S_1820
ppm

.0046.0046.0046.0046     

.0013
28.61

.0056 

.0051 

.0031 

Chk Pass

 Sb2068
ppm

.0007.0007.0007.0007     

.0018
265.0

-.0010 
 .0025 
 .0004 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0023
5843.

.0012 

.0013 
-.0027 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0049
81.32

-.0018 
-.0114 
-.0049 

Chk Pass

 Sn1899
ppm

.0008.0008.0008.0008     

.0004
47.18

.0011 

.0004 

.0009 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 14:32:49        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
25.72

.0006 

.0004 

.0004 

Chk Pass

 Th2832
ppm

.0048.0048.0048.0048     

.0011
23.49

.0050 

.0058 

.0036 

Chk Pass

 Ti3349
ppm

.0005.0005.0005.0005     

.0003
63.90

.0004 

.0003 

.0009 

Chk Pass

 Tl1908
ppm

.0010.0010.0010.0010     

.0008
82.03

.0006 

.0005 

.0019 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0084
120.0

-.0051 
-.0161 
 .0003 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0023
231.6

-.0010 
-.0034 
 .0013 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000     

.0001
195.8

.0001 

.0000 
 .0000 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7190.37190.37190.37190.3     
  35.1

.48874

7170.5 
7230.8 
7169.4 
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Sample Name: CCV        Acquired: 2/21/2014 14:36:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0011.0011.0011.001     
 .002

.1565

1.002 
 .9992 
1.001 

Chk Pass

 Al3961
ppm

50.8650.8650.8650.86     
  .34

.6640

50.48 
51.00 
51.11 

Chk Pass

 As1890
ppm

4.9534.9534.9534.953     
 .014

.2872

4.954 
4.939 
4.967 

Chk Pass

 B_2496
ppm

5.0715.0715.0715.071     
 .044

.8706

5.029 
5.066 
5.117 

Chk Pass

 Ba4554
ppm

5.0525.0525.0525.052     
 .078

1.538

5.036 
4.984 
5.137 

Chk Pass

 Be3130
ppm

5.0545.0545.0545.054     
 .037

.7340

5.017 
5.056 
5.091 

Chk Pass

 Bi2230
ppm

5.0625.0625.0625.062     
 .016

.3208

5.057 
5.048 
5.080 

Chk Pass

 Ca1840
ppm

50.5850.5850.5850.58     
  .18

.3529

50.38 
50.63 
50.72 

Chk Pass

 Cd2288
ppm

4.9834.9834.9834.983     
 .010

.2096

4.975 
4.979 
4.994 

Chk Pass

 Co2286
ppm

5.0565.0565.0565.056     
 .006

.1145

5.051 
5.056 
5.062 

Chk Pass

 Cr2835
ppm

5.0745.0745.0745.074     
 .009

.1799

5.067 
5.069 
5.084 

Chk Pass

 Cu2178
ppm

5.0315.0315.0315.031     
 .015

.2917

5.031 
5.016 
5.045 

Chk Pass

 Fe2599
ppm

50.1650.1650.1650.16     
  .25

.4905

49.99 
50.05 
50.44 

Chk Pass

 K_7664
ppm

53.7453.7453.7453.74     
  .69

1.286

53.29 
54.53 
53.39 

Chk Pass

 Li6707
ppm

5.4995.4995.4995.499     
 .073

1.332

5.444 
5.582 
5.471 

Chk Pass

 Mg2798
ppm

48.9548.9548.9548.95     
  .23

.4710

48.77 
48.88 
49.21 

Chk Pass

 Mn2576
ppm

4.9564.9564.9564.956     
 .037

.7570

4.928 
4.940 
4.999 

Chk Pass

 Mo2020
ppm

.9991.9991.9991.9991     

.0017

.1741

.9990 

.9974 
1.001 

Chk Pass

 Na5895
ppm

54.4154.4154.4154.41     
  .60

1.111

54.03 
55.11 
54.10 

Chk Pass

 Ni2216
ppm

5.0065.0065.0065.006     
 .006

.1250

5.003 
5.002 
5.014 

Chk Pass

 P_1774
ppm

51.1451.1451.1451.14     
  .12

.2250

51.03 
51.13 
51.26 

Chk Pass

 Pb2203
ppm

5.0425.0425.0425.042     
 .007

.1424

5.035 
5.041 
5.049 

Chk Pass

 S_1820
ppm

49.6449.6449.6449.64     
  .13

.2609

49.59 
49.53 
49.78 

Chk Pass

 Sb2068
ppm

.9925.9925.9925.9925     

.0020

.1998

.9941 

.9903 

.9931 

Chk Pass

 Se1960
ppm

.9935.9935.9935.9935     

.0042

.4190

.9901 

.9922 

.9981 

Chk Pass

 Si2516
ppm

5.0285.0285.0285.028     
 .044

.8845

4.981 
5.034 
5.069 

Chk Pass

 Sn1899
ppm

4.9924.9924.9924.992     
 .011

.2188

4.989 
4.982 
5.004 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 14:36:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0585.0585.0585.058     
 .084

1.656

5.076 
4.967 
5.132 

Chk Pass

 Th2832
ppm

5.1515.1515.1515.151     
 .003

.0651

5.155 
5.150 
5.149 

Chk Pass

 Ti3349
ppm

4.9714.9714.9714.971     
 .023

.4621

4.954 
4.962 
4.997 

Chk Pass

 Tl1908
ppm

1.0301.0301.0301.030     
 .004

.3866

1.028 
1.027 
1.034 

Chk Pass

 U_3670
ppm

5.1085.1085.1085.108     
 .018

.3478

5.122 
5.088 
5.114 

Chk Pass

 V_2908
ppm

4.9964.9964.9964.996     
 .032

.6476

4.965 
4.992 
5.030 

Chk Pass

 Zn2138
ppm

5.0175.0175.0175.017     
 .010

.2059

5.007 
5.015 
5.028 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6582.76582.76582.76582.7     
  17.9

.27130

6600.7 
6565.0 
6582.4 
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Sample Name: CCB        Acquired: 2/21/2014 14:40:33        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
4975.

.0005 

.0004 
-.0009 

Chk Pass

 Al3961
ppm

.0039.0039.0039.0039     

.0073
185.0

.0119 

.0023 
-.0024 

Chk Pass

 As1890
ppm

.0006.0006.0006.0006     

.0007
112.1

.0001 

.0013 

.0004 

Chk Pass

 B_2496
ppm

.0167.0167.0167.0167     

.0039
23.28

.0211 

.0140 

.0149 

Chk Pass

 Ba4554
ppm

.0003.0003.0003.0003     

.0002
66.49

.0005 

.0004 

.0001 

Chk Pass

 Be3130
ppm

.0005.0005.0005.0005     

.0001
23.82

.0005 

.0005 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
31.06

-.0019 
-.0027 
-.0036 

Chk Pass

 Ca1840
ppm

.0021.0021.0021.0021     

.0004
19.01

.0026 

.0019 

.0019 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
132.1

.0003 

.0000 

.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
52.23

.0001 

.0001 

.0002 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000     

.0002
1039.

.0000 
-.0002 
 .0003 

Chk Pass

 Cu2178
ppm

.0013.0013.0013.0013     

.0002
14.52

.0014 

.0011 

.0015 

Chk Pass

 Fe2599
ppm

.0038.0038.0038.0038     

.0017
44.17

.0045 

.0050 

.0019 

Chk Pass

 K_7664
ppm

.0018.0018.0018.0018     

.0178
966.2

.0073 
-.0180 
 .0162 

Chk Pass

 Li6707
ppm

.0006.0006.0006.0006     

.0007
103.1

.0007 

.0013 
-.0001 

Chk Pass

 Mg2798
ppm

.0098.0098.0098.0098     

.0019
19.50

.0086 

.0121 

.0089 

Chk Pass

 Mn2576
ppm

.0007.0007.0007.0007     

.0004
59.76

.0011 

.0005 

.0004 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
128.8

.0001 

.0001 

.0000 

Chk Pass

 Na5895
ppm

.0102.0102.0102.0102     

.0022
22.01

.0077 

.0120 

.0109 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0001
212.2

.0002 

.0001 
-.0001 

Chk Pass

 P_1774
ppm

.0023.0023.0023.0023     

.0003
11.70

.0024 

.0020 

.0025 

Chk Pass

 Pb2203
ppm

.0004.0004.0004.0004     

.0019
529.3

.0015 
-.0019 
 .0015 

Chk Pass

 S_1820
ppm

.0018.0018.0018.0018     

.0023
126.2

.0013 
-.0002 
 .0043 

Chk Pass

 Sb2068
ppm

.0013.0013.0013.0013     

.0018
141.3

.0024 
-.0008 
 .0022 

Chk Pass

 Se1960
ppm

.0016.0016.0016.0016     

.0014
89.79

.0000 
 .0021 
 .0027 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0024
48.00

-.0068 
-.0023 
-.0060 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0003
52.97

.0010 

.0007 

.0003 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 14:40:33        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
31.29

.0005 

.0005 

.0003 

Chk Pass

 Th2832
ppm

.0028.0028.0028.0028     

.0046
161.3

-.0024 
 .0048 
 .0060 

Chk Pass

 Ti3349
ppm

.0007.0007.0007.0007     

.0004
65.76

.0011 

.0002 

.0007 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
831.4

.0010 
-.0001 
-.0013 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000     

.0117
30370.

-.0095 
-.0035 
 .0131 

Chk Pass

 V_2908
ppm

.0024.0024.0024.0024     

.0032
133.1

.0053 
-.0011 
 .0031 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
311.9

.0001 
-.0001 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6973.26973.26973.26973.2     
  45.2

.64756

6921.1 
6997.0 
7001.5 
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Sample Name: MB 160-105221/1-A        Acquired: 2/21/2014 15:35:04        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
46.79

-.0009 
-.0010 
-.0003 

Chk Pass

 Al3961
ppm

.0033.0033.0033.0033     

.0037
111.8

.0071 

.0029 
-.0002 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0009
153.8

-.0006 
-.0014 
 .0003 

Chk Pass

 B_2496
ppm

.0010.0010.0010.0010     

.0014
152.2

.0022 

.0013 
-.0007 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
53.05

-.0001 
-.0004 
-.0002 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
3368.

.0000 
 .0000 
.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
52.25

-.0020 
-.0047 
-.0021 

Chk Pass

 Ca1840
ppm

.0127.0127.0127.0127     

.0008
6.267

.0133 

.0131 

.0118 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
187.3

-.0002 
-.0001 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0004
437.5

-.0003 
 .0004 
-.0003 

Chk Pass

 Cr2835
ppm

.0010.0010.0010.0010     

.0001
7.309

.0009 

.0010 

.0010 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0012
141.0

.0023 

.0005 
-.0001 

Chk Pass

 Fe2599
ppm

.0018.0018.0018.0018     

.0005
26.49

.0022 

.0013 

.0020 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0084
54.98

-.0071 
-.0239 
-.0148 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0005
92.62

.0000 

.0006 

.0010 

Chk Pass

 Mg2798
ppm

.0107.0107.0107.0107     

.0089
83.11

.0198 

.0103 

.0020 

Chk Pass

 Mn2576
ppm

.0002.0002.0002.0002     

.0001
64.75

.0001 

.0003 

.0001 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0003
478.3

.0002 
-.0003 
-.0001 

Chk Pass

 Na5895
ppm

.0000.0000.0000.0000    <

.0023
52.30

-.0056 
-.0018 
-.0060 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0002
156.8

.0004 

.0001 

.0000 

Chk Pass

 P_1774
ppm

.0015.0015.0015.0015     

.0011
76.65

.0026 

.0014 

.0004 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0001
37.80

.0003 

.0002 

.0004 

Chk Pass

 S_1820
ppm

.0020.0020.0020.0020     

.0003
14.50

.0017 

.0021 

.0022 

Chk Pass

 Sb2068
ppm

.0019.0019.0019.0019     

.0010
51.76

.0024 

.0008 

.0025 

Chk Pass

 Se1960
ppm

.0009.0009.0009.0009     

.0015
169.2

.0012 
-.0008 
 .0022 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0041
153.6

-.0032 
 .0017 
-.0065 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0003
50.55

.0011 

.0006 

.0004 

Chk Pass
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Sample Name: MB 160-105221/1-A        Acquired: 2/21/2014 15:35:04        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0000.0000.0000.0000    <

.0000
687.5

.0000 

.0000 
 .0000 

Chk Pass

 Th2832
ppm

.0032.0032.0032.0032     

.0025
80.14

.0056 

.0005 

.0033 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0003
150.6

.0003 
-.0001 
 .0004 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0011
60.66

.0031 

.0008 

.0018 

Chk Pass

 U_3670
ppm

.0059.0059.0059.0059     

.0097
164.5

.0034 
-.0023 
 .0166 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0009
26.73

-.0029 
-.0026 
-.0042 

Chk Pass

 Zn2138
ppm

.0046.0046.0046.0046     

.0002
3.387

.0046 

.0047 

.0044 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6933.06933.06933.06933.0     
  56.8

.81864

6874.4 
6937.0 
6987.7 
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Sample Name: LCS 160-105221/2-A        Acquired: 2/21/2014 15:38:59        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2005.2005.2005.2005     

.0004

.1849

.2002 

.2004 

.2009 

Chk Pass

 Al3961
ppm

9.8199.8199.8199.819     
 .038

.3844

9.853 
9.826 
9.779 

Chk Pass

 As1890
ppm

.9770.9770.9770.9770     

.0111
1.137

.9648 

.9798 

.9865 

Chk Pass

 B_2496
ppm

1.8961.8961.8961.896     
 .003

.1712

1.892 
1.897 
1.899 

Chk Pass

 Ba4554
ppm

.9924.9924.9924.9924     

.0037

.3700

.9965 

.9913 

.9894 

Chk Pass

 Be3130
ppm

.9828.9828.9828.9828     

.0036

.3662

.9852 

.9786 

.9845 

Chk Pass

 Bi2230
ppm

1.0441.0441.0441.044     
 .011

1.027

1.032 
1.047 
1.053 

Chk Pass

 Ca1840
ppm

10.5710.5710.5710.57     
  .05

.5196

10.51 
10.59 
10.61 

Chk Pass

 Cd2288
ppm

1.0011.0011.0011.001     
 .008

.7591

 .9926 
1.004 
1.007 

Chk Pass

 Co2286
ppm

1.0541.0541.0541.054     
 .009

.8623

1.045 
1.053 
1.063 

Chk Pass

 Cr2835
ppm

1.0041.0041.0041.004     
 .004

.4305

1.004 
1.000 
1.009 

Chk Pass

 Cu2178
ppm

1.0531.0531.0531.053     
 .009

.8841

1.043 
1.056 
1.060 

Chk Pass

 Fe2599
ppm

9.7929.7929.7929.792     
 .032

.3277

9.797 
9.758 
9.821 

Chk Pass

 K_7664
ppm

11.0011.0011.0011.00     
  .04

.3954

11.03 
11.01 
10.95 

Chk Pass

 Li6707
ppm

1.1501.1501.1501.150     
 .009

.8013

1.156 
1.155 
1.140 

Chk Pass

 Mg2798
ppm

9.2759.2759.2759.275     
 .014

.1456

9.262 
9.274 
9.289 

Chk Pass

 Mn2576
ppm

.9819.9819.9819.9819     

.0024

.2442

.9791 

.9836 

.9829 

Chk Pass

 Mo2020
ppm

.5061.5061.5061.5061     

.0042

.8350

.5015 

.5070 

.5098 

Chk Pass

 Na5895
ppm

11.0311.0311.0311.03     
  .08

.7026

11.08 
11.07 
10.94 

Chk Pass

 Ni2216
ppm

1.0561.0561.0561.056     
 .005

.5155

1.050 
1.057 
1.061 

Chk Pass

 P_1774
ppm

1.0631.0631.0631.063     
 .009

.8283

1.053 
1.069 
1.066 

Chk Pass

 Pb2203
ppm

1.0641.0641.0641.064     
 .006

.5923

1.057 
1.064 
1.070 

Chk Pass

 S_1820
ppm

9.8699.8699.8699.869     
 .088

.8897

9.773 
9.889 
9.945 

Chk Pass

 Sb2068
ppm

.5063.5063.5063.5063     

.0043

.8486

.5014 

.5078 

.5096 

Chk Pass

 Se1960
ppm

.4971.4971.4971.4971     

.0030

.5986

.4953 

.4955 

.5005 

Chk Pass

 Si2516
ppm

.0041.0041.0041.0041     

.0028
67.82

.0058 

.0009 

.0055 

Chk Pass

 Sn1899
ppm

1.0191.0191.0191.019     
 .006

.5482

1.013 
1.019 
1.025 

Chk Pass
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Sample Name: LCS 160-105221/2-A        Acquired: 2/21/2014 15:38:59        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0221.0221.0221.022     
 .004

.4370

1.027 
1.018 
1.020 

Chk Pass

 Th2832
ppm

.9955.9955.9955.9955     

.0052

.5272

.9929 

.9920 
1.001 

Chk Pass

 Ti3349
ppm

.9732.9732.9732.9732     

.0012

.1188

.9743 

.9720 

.9731 

Chk Pass

 Tl1908
ppm

.2291.2291.2291.2291     

.0011

.4948

.2280 

.2293 

.2302 

Chk Pass

 U_3670
ppm

.9919.9919.9919.9919     

.0121
1.220

.9872 
1.006 
 .9828 

Chk Pass

 V_2908
ppm

.9661.9661.9661.9661     

.0028

.2939

.9680 

.9629 

.9675 

Chk Pass

 Zn2138
ppm

1.0221.0221.0221.022     
 .008

.7750

1.013 
1.023 
1.029 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6796.86796.86796.86796.8     
  15.8

.23303

6813.9 
6793.9 
6782.6 
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Sample Name: 160-5548-F-1-A        Acquired: 2/21/2014 15:42:28        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0004
99.57

.0000 
 .0007 
 .0004 

Chk Pass

 Al3961
ppm

.0014.0014.0014.0014     

.0013
91.70

.0028 

.0002 

.0013 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0010
820.9

.0011 
-.0009 
 .0001 

Chk Pass

 B_2496
ppm

.3325.3325.3325.3325     

.0016

.4697

.3309 

.3340 

.3327 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
48.15

-.0001 
-.0002 
-.0001 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
36.53

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0035
78.40

-.0035 
-.0084 
-.0016 

Chk Pass

 Ca1840
ppm

.0342.0342.0342.0342     

.0003

.9022

.0339 

.0345 

.0343 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
64.12

.0000 

.0001 

.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
366.4

.0001 
-.0003 
 .0000 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0007
123.6

.0007 
-.0002 
 .0011 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0009
69.03

-.0003 
-.0017 
-.0018 

Chk Pass

 Fe2599
ppm

.0062.0062.0062.0062     

.0010
15.96

.0074 

.0059 

.0054 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0037
158.1

-.0050 
 .0019 
-.0039 

Chk Pass

 Li6707
ppm

.0002.0002.0002.0002     

.0002
81.92

.0003 

.0003 

.0000 

Chk Pass

 Mg2798
ppm

.0238.0238.0238.0238     

.0131
54.99

.0322 

.0305 

.0087 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0004
134.9

.0007 

.0001 

.0000 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
61.28

.0002 

.0001 

.0001 

Chk Pass

 Na5895
ppm

.0066.0066.0066.0066     

.0009
13.98

.0061 

.0076 

.0059 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0004
76.91

.0011 

.0004 

.0003 

Chk Pass

 P_1774
ppm

.0005.0005.0005.0005     

.0003
64.16

.0008 

.0001 

.0007 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0007
71.83

.0002 

.0011 

.0015 

Chk Pass

 S_1820
ppm

.0029.0029.0029.0029     

.0017
57.82

.0040 

.0010 

.0038 

Chk Pass

 Sb2068
ppm

.0018.0018.0018.0018     

.0007
40.44

.0019 

.0011 

.0025 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0027
213.3

-.0043 
 .0006 
-.0001 

Chk Pass

 Si2516
ppm

3.3743.3743.3743.374     
 .009

.2532

3.366 
3.383 
3.374 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0003
44.14

.0007 

.0003 

.0009 

Chk Pass
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Sample Name: 160-5548-F-1-A        Acquired: 2/21/2014 15:42:28        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0001.0001.0001.0001     

.0000
18.68

.0001 

.0001 

.0001 

Chk Pass

 Th2832
ppm

.0046.0046.0046.0046     

.0027
59.61

.0077 

.0026 

.0035 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0006
246.8

.0010 

.0000 
-.0002 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0015
414.1

.0007 

.0003 
-.0021 

Chk Pass

 U_3670
ppm

.0127.0127.0127.0127     

.0099
78.07

.0242 

.0065 

.0074 

Chk Pass

 V_2908
ppm

.0040.0040.0040.0040     

.0027
68.61

.0063 

.0010 

.0047 

Chk Pass

 Zn2138
ppm

.0041.0041.0041.0041     

.0000

.6644

.0041 

.0041 

.0042 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7048.47048.47048.47048.4     
  29.8

.42283

7018.2 
7049.5 
7077.7 
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Sample Name: 160-5548-F-1-A SD        Acquired: 2/21/2014 15:46:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0009
629.0

.0007 
-.0009 
 .0006 

Chk Pass

 Al3961
ppm

.0011.0011.0011.0011     

.0034
313.7

-.0025 
 .0043 
 .0015 

Chk Pass

 As1890
ppm

.0005.0005.0005.0005     

.0013
281.4

-.0009 
 .0007 
 .0016 

Chk Pass

 B_2496
ppm

.0665.0665.0665.0665     

.0014
2.047

.0650 

.0673 

.0673 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0000
19.92

-.0001 
-.0002 
-.0002 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
40.17

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0027
227.1

.0019 
-.0031 
-.0024 

Chk Pass

 Ca1840
ppm

.0231.0231.0231.0231     

.0008
3.366

.0240 

.0228 

.0225 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
448.1

.0000 
-.0001 
.0000 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000     

.0004
887.3

.0005 
-.0003 
.0000 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0006
464.1

.0004 

.0000 
-.0009 

Chk Pass

 Cu2178
ppm

.0022.0022.0022.0022     

.0011
49.51

.0034 

.0013 

.0020 

Chk Pass

 Fe2599
ppm

.0001.0001.0001.0001     

.0011
829.9

-.0010 
 .0001 
 .0013 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0030
23.10

-.0139 
-.0097 
-.0156 

Chk Pass

 Li6707
ppm

.0002.0002.0002.0002     

.0001
40.03

.0003 

.0002 

.0001 

Chk Pass

 Mg2798
ppm

.0047.0047.0047.0047     

.0099
209.2

.0150 
-.0048 
 .0041 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0001
73.16

.0001 

.0003 

.0001 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
257.1

.0000 
-.0001 
 .0001 

Chk Pass

 Na5895
ppm

.0009.0009.0009.0009     

.0017
193.3

-.0007 
 .0007 
 .0027 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0002
67.59

.0001 

.0005 

.0002 

Chk Pass

 P_1774
ppm

.0006.0006.0006.0006     

.0008
132.5

.0012 

.0009 
-.0003 

Chk Pass

 Pb2203
ppm

.0011.0011.0011.0011     

.0010
97.85

.0003 

.0023 

.0006 

Chk Pass

 S_1820
ppm

.0037.0037.0037.0037     

.0001
2.787

.0038 

.0037 

.0036 

Chk Pass

 Sb2068
ppm

.0004.0004.0004.0004     

.0004
90.92

.0003 

.0008 

.0001 

Chk Pass

 Se1960
ppm

.0007.0007.0007.0007     

.0012
159.0

.0014 

.0015 
-.0006 

Chk Pass

 Si2516
ppm

.6601.6601.6601.6601     

.0064

.9741

.6672 

.6584 

.6547 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0004
56.61

.0010 

.0003 

.0007 

Chk Pass
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Sample Name: 160-5548-F-1-A SD        Acquired: 2/21/2014 15:46:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0000.0000.0000.0000     

.0000
46.55

.0000 

.0001 

.0000 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0010
1537.

-.0012 
 .0006 
 .0004 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0006
108.3

-.0004 
-.0001 
-.0012 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0005
25.58

.0018 

.0014 

.0024 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0051
98.51

.0006 
-.0070 
-.0091 

Chk Pass

 V_2908
ppm

.0015.0015.0015.0015     

.0006
37.78

.0019 

.0008 

.0018 

Chk Pass

 Zn2138
ppm

.0060.0060.0060.0060     

.0000

.7906

.0060 

.0061 

.0060 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7039.27039.27039.27039.2     
  53.7

.76331

6978.5 
7080.6 
7058.5 
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Sample Name: 160-5548-F-1-B MS        Acquired: 2/21/2014 15:50:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2012.2012.2012.2012     

.0021
1.056

.1988 

.2026 

.2024 

Chk Pass

 Al3961
ppm

9.5599.5599.5599.559     
 .137

1.437

9.628 
9.401 
9.649 

Chk Pass

 As1890
ppm

.9545.9545.9545.9545     

.0013

.1406

.9536 

.9540 

.9561 

Chk Pass

 B_2496
ppm

2.2362.2362.2362.236     
 .016

.6949

2.245 
2.218 
2.244 

Chk Pass

 Ba4554
ppm

.9788.9788.9788.9788     

.0076

.7815

.9836 

.9699 

.9827 

Chk Pass

 Be3130
ppm

.9784.9784.9784.9784     

.0034

.3517

.9761 

.9768 

.9824 

Chk Pass

 Bi2230
ppm

1.0231.0231.0231.023     
 .002

.1485

1.024 
1.021 
1.024 

Chk Pass

 Ca1840
ppm

10.5310.5310.5310.53     
  .06

.6117

10.46 
10.54 
10.58 

Chk Pass

 Cd2288
ppm

.9816.9816.9816.9816     

.0016

.1618

.9803 

.9812 

.9834 

Chk Pass

 Co2286
ppm

1.0481.0481.0481.048     
 .004

.4286

1.043 
1.050 
1.052 

Chk Pass

 Cr2835
ppm

1.0061.0061.0061.006     
 .011

1.054

 .9940 
1.013 
1.012 

Chk Pass

 Cu2178
ppm

1.0331.0331.0331.033     
 .001

.1080

1.034 
1.031 
1.032 

Chk Pass

 Fe2599
ppm

9.8269.8269.8269.826     
 .037

.3769

9.790 
9.824 
9.864 

Chk Pass

 K_7664
ppm

10.5510.5510.5510.55     
  .23

2.183

10.64 
10.28 
10.72 

Chk Pass

 Li6707
ppm

1.0821.0821.0821.082     
 .029

2.729

1.099 
1.048 
1.100 

Chk Pass

 Mg2798
ppm

9.2589.2589.2589.258     
 .018

.1930

9.242 
9.255 
9.277 

Chk Pass

 Mn2576
ppm

.9860.9860.9860.9860     

.0017

.1710

.9847 

.9854 

.9879 

Chk Pass

 Mo2020
ppm

.4956.4956.4956.4956     

.0012

.2341

.4944 

.4958 

.4967 

Chk Pass

 Na5895
ppm

10.5810.5810.5810.58     
  .22

2.124

10.68 
10.33 
10.74 

Chk Pass

 Ni2216
ppm

1.0381.0381.0381.038     
 .005

.4493

1.034 
1.038 
1.043 

Chk Pass

 P_1774
ppm

1.0501.0501.0501.050     
 .001

.1362

1.049 
1.051 
1.051 

Chk Pass

 Pb2203
ppm

1.0471.0471.0471.047     
 .004

.4181

1.042 
1.050 
1.049 

Chk Pass

 S_1820
ppm

9.6069.6069.6069.606     
 .026

.2688

9.630 
9.579 
9.608 

Chk Pass

 Sb2068
ppm

.4893.4893.4893.4893     

.0008

.1635

.4892 

.4885 

.4901 

Chk Pass

 Se1960
ppm

.4883.4883.4883.4883     

.0023

.4750

.4887 

.4858 

.4904 

Chk Pass

 Si2516
ppm

3.5193.5193.5193.519     
 .015

.4141

3.533 
3.504 
3.522 

Chk Pass

 Sn1899
ppm

.9960.9960.9960.9960     

.0039

.3959

.9931 

.9943 
1.000 

Chk Pass
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Sample Name: 160-5548-F-1-B MS        Acquired: 2/21/2014 15:50:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0061.0061.0061.006     
 .007

.6766

1.008 
 .9978 
1.011 

Chk Pass

 Th2832
ppm

1.0051.0051.0051.005     
 .019

1.850

 .9842 
1.020 
1.011 

Chk Pass

 Ti3349
ppm

.9609.9609.9609.9609     

.0043

.4464

.9613 

.9564 

.9650 

Chk Pass

 Tl1908
ppm

.2271.2271.2271.2271     

.0008

.3725

.2279 

.2272 

.2262 

Chk Pass

 U_3670
ppm

1.0081.0081.0081.008     
 .041

4.088

 .9619 
1.020 
1.041 

Chk Pass

 V_2908
ppm

.9869.9869.9869.9869     

.0035

.3568

.9894 

.9829 

.9886 

Chk Pass

 Zn2138
ppm

1.0051.0051.0051.005     
 .003

.2780

1.002 
1.005 
1.007 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6816.66816.66816.66816.6     
  76.6

1.1239

6903.4 
6787.8 
6758.6 
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Sample Name: 160-5548-F-1-C MSD        Acquired: 2/21/2014 15:53:48        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2042.2042.2042.2042     

.0014

.7068

.2058 

.2032 

.2035 

Chk Pass

 Al3961
ppm

9.8549.8549.8549.854     
 .040

.4100

9.844 
9.820 
9.898 

Chk Pass

 As1890
ppm

.9788.9788.9788.9788     

.0042

.4262

.9827 

.9744 

.9792 

Chk Pass

 B_2496
ppm

2.2582.2582.2582.258     
 .009

.4137

2.266 
2.248 
2.261 

Chk Pass

 Ba4554
ppm

.9847.9847.9847.9847     

.0038

.3899

.9859 

.9804 

.9878 

Chk Pass

 Be3130
ppm

.9812.9812.9812.9812     

.0031

.3178

.9847 

.9785 

.9806 

Chk Pass

 Bi2230
ppm

1.0511.0511.0511.051     
 .003

.2341

1.053 
1.048 
1.053 

Chk Pass

 Ca1840
ppm

10.8510.8510.8510.85     
  .05

.4295

10.89 
10.80 
10.86 

Chk Pass

 Cd2288
ppm

1.0051.0051.0051.005     
 .005

.4730

1.010 
1.000 
1.004 

Chk Pass

 Co2286
ppm

1.0791.0791.0791.079     
 .003

.2756

1.081 
1.076 
1.081 

Chk Pass

 Cr2835
ppm

1.0201.0201.0201.020     
 .006

.5510

1.024 
1.014 
1.021 

Chk Pass

 Cu2178
ppm

1.0551.0551.0551.055     
 .007

.6463

1.063 
1.051 
1.052 

Chk Pass

 Fe2599
ppm

9.8609.8609.8609.860     
 .039

.3983

9.906 
9.838 
9.838 

Chk Pass

 K_7664
ppm

11.4311.4311.4311.43     
  .11

.9903

11.31 
11.44 
11.53 

Chk Pass

 Li6707
ppm

1.1781.1781.1781.178     
 .013

1.117

1.167 
1.175 
1.192 

Chk Pass

 Mg2798
ppm

9.3049.3049.3049.304     
 .062

.6644

9.370 
9.247 
9.295 

Chk Pass

 Mn2576
ppm

.9856.9856.9856.9856     

.0078

.7869

.9938 

.9784 

.9847 

Chk Pass

 Mo2020
ppm

.5126.5126.5126.5126     

.0015

.2850

.5142 

.5113 

.5123 

Chk Pass

 Na5895
ppm

11.4611.4611.4611.46     
  .11

.9869

11.36 
11.43 
11.58 

Chk Pass

 Ni2216
ppm

1.0661.0661.0661.066     
 .005

.4380

1.071 
1.062 
1.065 

Chk Pass

 P_1774
ppm

1.0771.0771.0771.077     
 .003

.3100

1.081 
1.075 
1.075 

Chk Pass

 Pb2203
ppm

1.0761.0761.0761.076     
 .003

.2821

1.078 
1.072 
1.076 

Chk Pass

 S_1820
ppm

9.8709.8709.8709.870     
 .031

.3180

9.903 
9.840 
9.869 

Chk Pass

 Sb2068
ppm

.5041.5041.5041.5041     

.0026

.5164

.5057 

.5011 

.5056 

Chk Pass

 Se1960
ppm

.4995.4995.4995.4995     

.0010

.2100

.5004 

.4984 

.4998 

Chk Pass

 Si2516
ppm

3.5773.5773.5773.577     
 .011

.3059

3.574 
3.588 
3.567 

Chk Pass

 Sn1899
ppm

1.0271.0271.0271.027     
 .005

.4762

1.033 
1.024 
1.025 

Chk Pass
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Sample Name: 160-5548-F-1-C MSD        Acquired: 2/21/2014 15:53:48        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0111.0111.0111.011     
 .003

.2958

1.011 
1.008 
1.014 

Chk Pass

 Th2832
ppm

1.0231.0231.0231.023     
 .011

1.035

1.026 
1.011 
1.031 

Chk Pass

 Ti3349
ppm

.9694.9694.9694.9694     

.0041

.4213

.9731 

.9650 

.9702 

Chk Pass

 Tl1908
ppm

.2337.2337.2337.2337     

.0021

.9131

.2361 

.2329 

.2320 

Chk Pass

 U_3670
ppm

1.0141.0141.0141.014     
 .002

.1538

1.012 
1.014 
1.015 

Chk Pass

 V_2908
ppm

.9856.9856.9856.9856     

.0059

.5989

.9916 

.9798 

.9853 

Chk Pass

 Zn2138
ppm

1.0311.0311.0311.031     
 .004

.3379

1.035 
1.028 
1.031 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6617.06617.06617.06617.0     
  34.6

.52340

6579.9 
6648.4 
6622.8 
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Sample Name: 160-5548-F-2-A        Acquired: 2/21/2014 15:57:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
1815.

.0003 

.0001 
-.0005 

Chk Pass

 Al3961
ppm

.2236.2236.2236.2236     

.0063
2.808

.2167 

.2289 

.2254 

Chk Pass

 As1890
ppm

.0010.0010.0010.0010     

.0013
131.4

.0024 

.0000 

.0005 

Chk Pass

 B_2496
ppm

.0273.0273.0273.0273     

.0015
5.321

.0281 

.0256 

.0281 

Chk Pass

 Ba4554
ppm

.0184.0184.0184.0184     

.0001

.2755

.0185 

.0184 

.0185 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
27.26

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0021
126.1

-.0026 
-.0032 
 .0007 

Chk Pass

 Ca1840
ppm

19.5419.5419.5419.54     
  .05

.2747

19.53 
19.60 
19.49 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0002
1373.

-.0002 
 .0000 
 .0002 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0001
29.62

.0003 

.0005 

.0005 

Chk Pass

 Cr2835
ppm

.0025.0025.0025.0025     

.0006
22.67

.0026 

.0031 

.0019 

Chk Pass

 Cu2178
ppm

.0010.0010.0010.0010     

.0003
33.20

.0013 

.0011 

.0007 

Chk Pass

 Fe2599
ppm

.2798.2798.2798.2798     

.0016

.5875

.2817 

.2791 

.2787 

Chk Pass

 K_7664
ppm

.7037.7037.7037.7037     

.0077
1.092

.6961 

.7037 

.7114 

Chk Pass

 Li6707
ppm

.0058.0058.0058.0058     

.0005
7.829

.0057 

.0063 

.0054 

Chk Pass

 Mg2798
ppm

8.3168.3168.3168.316     
 .029

.3550

8.302 
8.296 
8.350 

Chk Pass

 Mn2576
ppm

.0158.0158.0158.0158     

.0001

.9316

.0159 

.0157 

.0158 

Chk Pass

 Mo2020
ppm

.0010.0010.0010.0010     

.0001
12.98

.0011 

.0010 

.0009 

Chk Pass

 Na5895
ppm

5.6665.6665.6665.666     
 .100

1.757

5.553 
5.742 
5.702 

Chk Pass

 Ni2216
ppm

.0014.0014.0014.0014     

.0001
9.787

.0013 

.0013 

.0015 

Chk Pass

 P_1774
ppm

.0107.0107.0107.0107     

.0009
8.598

.0109 

.0115 

.0097 

Chk Pass

 Pb2203
ppm

.0018.0018.0018.0018     

.0014
78.25

.0035 

.0011 

.0009 

Chk Pass

 S_1820
ppm

2.4072.4072.4072.407     
 .017

.7106

2.395 
2.426 
2.399 

Chk Pass

 Sb2068
ppm

.0008.0008.0008.0008     

.0014
186.0

.0016 

.0016 
-.0009 

Chk Pass

 Se1960
ppm

.0007.0007.0007.0007     

.0013
196.3

.0016 

.0011 
-.0008 

Chk Pass

 Si2516
ppm

2.3032.3032.3032.303     
 .010

.4529

2.305 
2.292 
2.312 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0004
119.9

.0008 

.0004 
-.0001 

Chk Pass
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Sample Name: 160-5548-F-2-A        Acquired: 2/21/2014 15:57:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2720.2720.2720.2720     

.0005

.1993

.2715 

.2726 

.2719 

Chk Pass

 Th2832
ppm

.0071.0071.0071.0071     

.0025
34.63

.0092 

.0044 

.0077 

Chk Pass

 Ti3349
ppm

.0010.0010.0010.0010     

.0005
43.74

.0006 

.0015 

.0010 

Chk Pass

 Tl1908
ppm

.0006.0006.0006.0006     

.0005
93.04

.0006 

.0011 

.0000 

Chk Pass

 U_3670
ppm

.0039.0039.0039.0039     

.0253
642.7

.0033 
-.0210 
 .0295 

Chk Pass

 V_2908
ppm

.0011.0011.0011.0011     

.0029
268.4

.0038 
-.0019 
 .0013 

Chk Pass

 Zn2138
ppm

.0079.0079.0079.0079     

.0001

.6693

.0079 

.0079 

.0078 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6809.96809.96809.96809.9     
  14.1

.20651

6817.7 
6818.4 
6793.7 
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Sample Name: 160-5548-F-3-A        Acquired: 2/21/2014 16:01:06        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0002
180.6

-.0001 
 .0001 
 .0002 

Chk Pass

 Al3961
ppm

.0188.0188.0188.0188     

.0076
40.20

.0103 

.0247 

.0214 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0005
35.98

.0009 

.0013 

.0018 

Chk Pass

 B_2496
ppm

.1072.1072.1072.1072     

.0043
3.975

.1119 

.1060 

.1037 

Chk Pass

 Ba4554
ppm

.0227.0227.0227.0227     

.0000

.1817

.0227 

.0228 

.0227 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
233.9

.0000 
 .0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0026
84.36

-.0013 
-.0019 
-.0060 

Chk Pass

 Ca1840
ppm

19.7919.7919.7919.79     
  .10

.5015

19.67 
19.83 
19.86 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
24.36

.0001 

.0001 

.0000 

Chk Pass

 Co2286
ppm

.0007.0007.0007.0007     

.0002
33.46

.0010 

.0005 

.0007 

Chk Pass

 Cr2835
ppm

.0050.0050.0050.0050     

.0002
4.618

.0048 

.0049 

.0052 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0017
82.71

-.0010 
-.0011 
-.0040 

Chk Pass

 Fe2599
ppm

.1365.1365.1365.1365     

.0028
2.071

.1334 

.1389 

.1371 

Chk Pass

 K_7664
ppm

1.7121.7121.7121.712     
 .017

1.004

1.715 
1.727 
1.694 

Chk Pass

 Li6707
ppm

.0099.0099.0099.0099     

.0002
1.576

.0098 

.0101 

.0100 

Chk Pass

 Mg2798
ppm

11.0711.0711.0711.07     
  .06

.5709

11.00 
11.11 
11.11 

Chk Pass

 Mn2576
ppm

.0157.0157.0157.0157     

.0002
1.284

.0159 

.0155 

.0156 

Chk Pass

 Mo2020
ppm

.0031.0031.0031.0031     

.0002
6.945

.0029 

.0031 

.0034 

Chk Pass

 Na5895
ppm

34.9034.9034.9034.90     
  .10

.2785

34.94 
34.97 
34.79 

Chk Pass

 Ni2216
ppm

.0067.0067.0067.0067     

.0000

.3032

.0067 

.0067 

.0067 

Chk Pass

 P_1774
ppm

.0089.0089.0089.0089     

.0003
3.891

.0093 

.0087 

.0087 

Chk Pass

 Pb2203
ppm

.0010.0010.0010.0010     

.0008
78.18

.0002 

.0011 

.0017 

Chk Pass

 S_1820
ppm

3.4273.4273.4273.427     
 .011

.3254

3.418 
3.440 
3.425 

Chk Pass

 Sb2068
ppm

.0034.0034.0034.0034     

.0014
42.04

.0022 

.0031 

.0050 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0015
270.1

.0010 
-.0011 
 .0019 

Chk Pass

 Si2516
ppm

1.7781.7781.7781.778     
 .011

.6289

1.774 
1.791 
1.770 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0001
11.25

.0008 

.0007 

.0007 

Chk Pass
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Sample Name: 160-5548-F-3-A        Acquired: 2/21/2014 16:01:06        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.3649.3649.3649.3649     

.0006

.1709

.3651 

.3654 

.3642 

Chk Pass

 Th2832
ppm

.0106.0106.0106.0106     

.0022
20.74

.0090 

.0131 

.0097 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0001
29.86

.0003 

.0003 

.0002 

Chk Pass

 Tl1908
ppm

.0017.0017.0017.0017     

.0000
2.542

.0017 

.0016 

.0016 

Chk Pass

 U_3670
ppm

.0068.0068.0068.0068     

.0105
153.3

-.0052 
 .0120 
 .0137 

Chk Pass

 V_2908
ppm

.0031.0031.0031.0031     

.0012
38.91

.0028 

.0044 

.0020 

Chk Pass

 Zn2138
ppm

.0100.0100.0100.0100     

.0001

.8912

.0100 

.0101 

.0100 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6758.26758.26758.26758.2     
  41.1

.60837

6804.7 
6743.0 
6726.8 
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Sample Name: 160-5524-F-1-B        Acquired: 2/21/2014 16:04:58        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0005
211.9

.0000 

.0008 
-.0001 

Chk Pass

 Al3961
ppm

.0576.0576.0576.0576     

.0008
1.355

.0577 

.0583 

.0567 

Chk Pass

 As1890
ppm

.0011.0011.0011.0011     

.0013
115.3

.0021 
-.0003 
 .0015 

Chk Pass

 B_2496
ppm

.0265.0265.0265.0265     

.0006
2.179

.0271 

.0266 

.0259 

Chk Pass

 Ba4554
ppm

.0067.0067.0067.0067     

.0001
1.713

.0068 

.0068 

.0066 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
63.65

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0003
17.35

-.0019 
-.0015 
-.0021 

Chk Pass

 Ca1840
ppm

12.9712.9712.9712.97     
  .06

.4574

13.04 
12.95 
12.92 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
49.03

-.0001 
.0000 

-.0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0002
52.43

.0004 

.0004 

.0001 

Chk Pass

 Cr2835
ppm

.0018.0018.0018.0018     

.0005
26.12

.0022 

.0013 

.0020 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
45.96

-.0015 
-.0025 
-.0040 

Chk Pass

 Fe2599
ppm

.0273.0273.0273.0273     

.0017
6.120

.0284 

.0254 

.0281 

Chk Pass

 K_7664
ppm

1.6351.6351.6351.635     
 .026

1.575

1.640 
1.658 
1.607 

Chk Pass

 Li6707
ppm

.0087.0087.0087.0087     

.0003
3.861

.0087 

.0083 

.0090 

Chk Pass

 Mg2798
ppm

5.5825.5825.5825.582     
 .048

.8562

5.627 
5.586 
5.532 

Chk Pass

 Mn2576
ppm

.0041.0041.0041.0041     

.0002
5.549

.0043 

.0041 

.0039 

Chk Pass

 Mo2020
ppm

.0081.0081.0081.0081     

.0001
1.756

.0082 

.0079 

.0081 

Chk Pass

 Na5895
ppm

24.9824.9824.9824.98     
  .21

.8597

25.20 
24.97 
24.77 

Chk Pass

 Ni2216
ppm

.0008.0008.0008.0008     

.0000
4.306

.0009 

.0008 

.0008 

Chk Pass

 P_1774
ppm

.0081.0081.0081.0081     

.0003
3.687

.0078 

.0083 

.0082 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0007
624.1

-.0007 
 .0005 
 .0005 

Chk Pass

 S_1820
ppm

5.5975.5975.5975.597     
 .022

.3889

5.609 
5.572 
5.610 

Chk Pass

 Sb2068
ppm

.0001.0001.0001.0001     

.0017
1340.

-.0016 
 .0018 
 .0002 

Chk Pass

 Se1960
ppm

.0008.0008.0008.0008     

.0018
232.7

-.0010 
 .0027 
 .0006 

Chk Pass

 Si2516
ppm

1.4351.4351.4351.435     
 .012

.8014

1.445 
1.438 
1.423 

Chk Pass

 Sn1899
ppm

.0009.0009.0009.0009     

.0004
43.51

.0005 

.0012 

.0010 

Chk Pass
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Sample Name: 160-5524-F-1-B        Acquired: 2/21/2014 16:04:58        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2396.2396.2396.2396     

.0014

.5787

.2409 

.2396 

.2382 

Chk Pass

 Th2832
ppm

.0047.0047.0047.0047     

.0027
57.56

.0044 

.0075 

.0021 

Chk Pass

 Ti3349
ppm

.0004.0004.0004.0004     

.0004
114.8

.0007 
-.0001 
 .0004 

Chk Pass

 Tl1908
ppm

.0002.0002.0002.0002     

.0002
110.1

.0000 
 .0004 
 .0002 

Chk Pass

 U_3670
ppm

.0162.0162.0162.0162     

.0070
42.92

.0117 

.0243 

.0127 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0007
17.13

-.0046 
-.0036 
-.0034 

Chk Pass

 Zn2138
ppm

.0102.0102.0102.0102     

.0001
1.307

.0101 

.0102 

.0103 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6872.66872.66872.66872.6     
  73.6

1.0708

6820.9 
6840.1 
6956.9 
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Sample Name: 160-5524-F-2-B        Acquired: 2/21/2014 16:08:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0005.0005.0005.0005     

.0003
65.66

.0002 

.0005 

.0008 

Chk Pass

 Al3961
ppm

.0077.0077.0077.0077     

.0047
61.32

.0122 

.0028 

.0081 

Chk Pass

 As1890
ppm

.0009.0009.0009.0009     

.0004
46.52

.0013 

.0005 

.0009 

Chk Pass

 B_2496
ppm

.0786.0786.0786.0786     

.0004

.5581

.0783 

.0791 

.0785 

Chk Pass

 Ba4554
ppm

.0101.0101.0101.0101     

.0001

.8673

.0102 

.0100 

.0101 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
43.58

.0001 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0020
73.69

-.0005 
-.0044 
-.0033 

Chk Pass

 Ca1840
ppm

14.3714.3714.3714.37     
  .14

.9709

14.30 
14.27 
14.53 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
133.1

.0000 
-.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0001
34.41

.0004 

.0003 

.0002 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0015
320.1

.0016 
-.0012 
 .0010 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
209.0

.0002 
-.0002 
-.0004 

Chk Pass

 Fe2599
ppm

.0046.0046.0046.0046     

.0003
7.113

.0050 

.0047 

.0043 

Chk Pass

 K_7664
ppm

.9679.9679.9679.9679     

.0093

.9589

.9584 

.9684 

.9770 

Chk Pass

 Li6707
ppm

.0127.0127.0127.0127     

.0004
3.049

.0129 

.0130 

.0123 

Chk Pass

 Mg2798
ppm

7.9347.9347.9347.934     
 .011

.1412

7.947 
7.929 
7.927 

Chk Pass

 Mn2576
ppm

.0041.0041.0041.0041     

.0001
2.555

.0041 

.0040 

.0042 

Chk Pass

 Mo2020
ppm

.0018.0018.0018.0018     

.0002
8.819

.0018 

.0016 

.0019 

Chk Pass

 Na5895
ppm

7.3167.3167.3167.316     
 .035

.4796

7.307 
7.355 
7.286 

Chk Pass

 Ni2216
ppm

.0010.0010.0010.0010     

.0003
29.22

.0014 

.0009 

.0009 

Chk Pass

 P_1774
ppm

.0040.0040.0040.0040     

.0004
9.542

.0037 

.0040 

.0044 

Chk Pass

 Pb2203
ppm

.0016.0016.0016.0016     

.0003
19.47

.0018 

.0013 

.0017 

Chk Pass

 S_1820
ppm

2.7202.7202.7202.720     
 .041

1.504

2.693 
2.700 
2.767 

Chk Pass

 Sb2068
ppm

.0024.0024.0024.0024     

.0006
23.71

.0031 

.0020 

.0022 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0015
160.2

.0000 
-.0027 
-.0002 

Chk Pass

 Si2516
ppm

.9676.9676.9676.9676     

.0009

.0973

.9680 

.9665 

.9682 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0005
116.7

-.0003 
-.0010 
.0000 

Chk Pass
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Sample Name: 160-5524-F-2-B        Acquired: 2/21/2014 16:08:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.7877.7877.7877.7877     

.0005

.0657

.7874 

.7875 

.7883 

Chk Pass

 Th2832
ppm

.0064.0064.0064.0064     

.0039
60.56

.0057 

.0105 

.0029 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0007
342.5

-.0002 
-.0009 
 .0005 

Chk Pass

 Tl1908
ppm

.0028.0028.0028.0028     

.0010
34.95

.0038 

.0019 

.0027 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0047
171.4

-.0008 
 .0007 
-.0081 

Chk Pass

 V_2908
ppm

.0002.0002.0002.0002     

.0027
1102.

.0033 
-.0018 
-.0007 

Chk Pass

 Zn2138
ppm

.0100.0100.0100.0100     

.0001
1.438

.0099 

.0101 

.0102 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6970.66970.66970.66970.6     
  35.3

.50601

6984.3 
6997.0 
6930.5 
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Sample Name: CCV        Acquired: 2/21/2014 16:12:42        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0121.0121.0121.012     
 .018

1.725

1.032 
1.000 
1.004 

Chk Pass

 Al3961
ppm

50.8750.8750.8750.87     
 1.11

2.187

50.84 
49.78 
52.00 

Chk Pass

 As1890
ppm

4.9194.9194.9194.919     
 .084

1.703

5.010 
4.846 
4.900 

Chk Pass

 B_2496
ppm

5.0035.0035.0035.003     
 .038

.7594

4.997 
4.968 
5.043 

Chk Pass

 Ba4554
ppm

4.9474.9474.9474.947     
 .137

2.776

5.105 
4.857 
4.878 

Chk Pass

 Be3130
ppm

4.9664.9664.9664.966     
 .064

1.294

5.039 
4.920 
4.938 

Chk Pass

 Bi2230
ppm

5.0435.0435.0435.043     
 .080

1.580

5.124 
4.965 
5.040 

Chk Pass

 Ca1840
ppm

50.4950.4950.4950.49     
  .82

1.633

51.39 
49.78 
50.29 

Chk Pass

 Cd2288
ppm

4.9264.9264.9264.926     
 .079

1.594

5.010 
4.854 
4.915 

Chk Pass

 Co2286
ppm

5.0825.0825.0825.082     
 .078

1.529

5.166 
5.012 
5.067 

Chk Pass

 Cr2835
ppm

5.0985.0985.0985.098     
 .082

1.606

5.191 
5.036 
5.068 

Chk Pass

 Cu2178
ppm

4.9754.9754.9754.975     
 .077

1.557

5.059 
4.906 
4.960 

Chk Pass

 Fe2599
ppm

49.1849.1849.1849.18     
  .22

.4478

49.43 
49.01 
49.10 

Chk Pass

 K_7664
ppm

55.4855.4855.4855.48    F 
 1.88

3.387

55.53 
53.57 
57.32 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.6985.6985.6985.698    F 
 .250

4.386

5.683 
5.456 
5.955 

Chk Fail
5.000

10.00%

 Mg2798
ppm

48.0948.0948.0948.09     
  .26

.5508

48.35 
47.82 
48.10 

Chk Pass

 Mn2576
ppm

4.8184.8184.8184.818     
 .027

.5633

4.846 
4.792 
4.815 

Chk Pass

 Mo2020
ppm

.9995.9995.9995.9995     

.0160
1.604

1.017 
 .9858 
 .9956 

Chk Pass

 Na5895
ppm

56.3756.3756.3756.37    F 
 1.92

3.412

56.39 
54.45 
58.29 

Chk Fail
50.00

10.00%

 Ni2216
ppm

4.9514.9514.9514.951     
 .083

1.683

5.042 
4.878 
4.934 

Chk Pass

 P_1774
ppm

51.3251.3251.3251.32     
  .79

1.548

52.18 
50.61 
51.17 

Chk Pass

 Pb2203
ppm

5.0035.0035.0035.003     
 .082

1.646

5.092 
4.930 
4.985 

Chk Pass

 S_1820
ppm

49.5149.5149.5149.51     
  .84

1.688

50.41 
48.75 
49.37 

Chk Pass

 Sb2068
ppm

.9865.9865.9865.9865     

.0148
1.503

1.002 
 .9725 
 .9851 

Chk Pass

 Se1960
ppm

.9941.9941.9941.9941     

.0186
1.871

1.013 
 .9754 
 .9942 

Chk Pass

 Si2516
ppm

4.9804.9804.9804.980     
 .039

.7811

5.013 
4.937 
4.989 

Chk Pass

 Sn1899
ppm

4.9484.9484.9484.948     
 .086

1.733

5.042 
4.873 
4.930 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 16:12:42        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0355.0355.0355.035     
 .072

1.436

5.098 
4.956 
5.052 

Chk Pass

 Th2832
ppm

5.2455.2455.2455.245     
 .081

1.546

5.337 
5.185 
5.211 

Chk Pass

 Ti3349
ppm

4.9164.9164.9164.916     
 .028

.5771

4.928 
4.884 
4.937 

Chk Pass

 Tl1908
ppm

1.0341.0341.0341.034     
 .014

1.342

1.049 
1.021 
1.031 

Chk Pass

 U_3670
ppm

5.2145.2145.2145.214     
 .090

1.729

5.313 
5.136 
5.193 

Chk Pass

 V_2908
ppm

4.9734.9734.9734.973     
 .030

.6135

5.007 
4.948 
4.964 

Chk Pass

 Zn2138
ppm

5.0015.0015.0015.001     
 .079

1.578

5.086 
4.930 
4.987 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6654.36654.36654.36654.3     
  84.0

1.2616

6560.9 
6723.5 
6678.6 
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Sample Name: CCB        Acquired: 2/21/2014 16:16:31        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0002
72.14

.0004 

.0001 

.0003 

Chk Pass

 Al3961
ppm

.0080.0080.0080.0080     

.0102
127.7

.0131 

.0145 
-.0038 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0010
78.72

.0005 

.0009 

.0024 

Chk Pass

 B_2496
ppm

.0116.0116.0116.0116     

.0017
14.95

.0136 

.0103 

.0109 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0002
101.6

.0004 

.0001 

.0000 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0001
24.44

.0005 

.0004 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0016
67.54

-.0015 
-.0042 
-.0013 

Chk Pass

 Ca1840
ppm

.0028.0028.0028.0028     

.0005
16.64

.0034 

.0026 

.0026 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0002
3499.

-.0002 
 .0002 
-.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
1023.

.0001 
-.0001 
.0000 

Chk Pass

 Cr2835
ppm

.0002.0002.0002.0002     

.0006
246.9

-.0001 
-.0001 
 .0009 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0011
118.9

.0005 

.0022 

.0001 

Chk Pass

 Fe2599
ppm

.0018.0018.0018.0018     

.0008
45.15

.0012 

.0027 

.0015 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0171
336.6

-.0017 
-.0237 
 .0101 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0008
80.43

.0003 

.0018 

.0008 

Chk Pass

 Mg2798
ppm

.0101.0101.0101.0101     

.0115
114.4

.0192 
-.0028 
 .0138 

Chk Pass

 Mn2576
ppm

.0004.0004.0004.0004     

.0003
84.60

.0002 

.0007 

.0002 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
6078.

.0000 
-.0002 
 .0001 

Chk Pass

 Na5895
ppm

.0074.0074.0074.0074     

.0040
53.69

.0094 

.0100 

.0028 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0001
63.58

.0002 

.0001 

.0004 

Chk Pass

 P_1774
ppm

.0016.0016.0016.0016     

.0014
88.32

.0033 

.0008 

.0008 

Chk Pass

 Pb2203
ppm

.0004.0004.0004.0004     

.0001
33.56

.0005 

.0004 

.0003 

Chk Pass

 S_1820
ppm

.0034.0034.0034.0034     

.0029
84.83

.0032 

.0064 

.0006 

Chk Pass

 Sb2068
ppm

.0012.0012.0012.0012     

.0008
62.68

.0021 

.0012 

.0005 

Chk Pass

 Se1960
ppm

.0010.0010.0010.0010     

.0026
255.8

-.0014 
 .0038 
 .0007 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0010
7.183

-.0132 
-.0148 
-.0151 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0004
74.94

.0002 

.0005 

.0010 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 16:16:31        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
15.27

.0004 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0012.0012.0012.0012     

.0054
466.1

.0071 
-.0001 
-.0035 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
79.03

.0000 
-.0004 
-.0004 

Chk Pass

 Tl1908
ppm

.0025.0025.0025.0025     

.0008
31.03

.0033 

.0017 

.0026 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0030
2101.

-.0034 
 .0005 
 .0024 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0010
129.9

.0001 
-.0006 
-.0019 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0000
63.13

-.0001 
-.0001 
.0000 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7181.67181.67181.67181.6     
  58.5

.81473

7123.2 
7240.3 
7181.4 

Page 578 of 801



Sample Name: 160-5524-F-3-B        Acquired: 2/21/2014 16:20:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
109.7

-.0005 
 .0001 
-.0005 

Chk Pass

 Al3961
ppm

.0528.0528.0528.0528     

.0026
4.883

.0557 

.0522 

.0506 

Chk Pass

 As1890
ppm

.0008.0008.0008.0008     

.0004
54.83

.0012 

.0008 

.0003 

Chk Pass

 B_2496
ppm

.0257.0257.0257.0257     

.0012
4.681

.0258 

.0244 

.0268 

Chk Pass

 Ba4554
ppm

.0086.0086.0086.0086     

.0001
1.288

.0087 

.0086 

.0085 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
71.85

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0006
17.05

-.0032 
-.0044 
-.0035 

Chk Pass

 Ca1840
ppm

13.1713.1713.1713.17     
  .08

.6192

13.12 
13.13 
13.27 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
1101.

-.0001 
 .0001 
 .0001 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0003
72.19

.0001 

.0004 

.0006 

Chk Pass

 Cr2835
ppm

.0014.0014.0014.0014     

.0004
26.21

.0010 

.0015 

.0017 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
16.42

-.0017 
-.0013 
-.0017 

Chk Pass

 Fe2599
ppm

.0165.0165.0165.0165     

.0028
17.22

.0149 

.0198 

.0149 

Chk Pass

 K_7664
ppm

.3498.3498.3498.3498     

.0137
3.909

.3368 

.3484 

.3641 

Chk Pass

 Li6707
ppm

.0095.0095.0095.0095     

.0006
6.064

.0099 

.0088 

.0098 

Chk Pass

 Mg2798
ppm

6.8546.8546.8546.854     
 .022

.3257

6.880 
6.841 
6.842 

Chk Pass

 Mn2576
ppm

.0027.0027.0027.0027     

.0001
2.833

.0028 

.0027 

.0027 

Chk Pass

 Mo2020
ppm

.0052.0052.0052.0052     

.0002
4.159

.0051 

.0050 

.0055 

Chk Pass

 Na5895
ppm

21.4521.4521.4521.45     
  .53

2.472

22.04 
21.30 
21.02 

Chk Pass

 Ni2216
ppm

.0014.0014.0014.0014     

.0002
12.37

.0012 

.0014 

.0016 

Chk Pass

 P_1774
ppm

.0036.0036.0036.0036     

.0006
15.11

.0031 

.0037 

.0042 

Chk Pass

 Pb2203
ppm

.0002.0002.0002.0002     

.0010
557.9

-.0005 
 .0014 
-.0003 

Chk Pass

 S_1820
ppm

3.4643.4643.4643.464     
 .030

.8587

3.445 
3.449 
3.498 

Chk Pass

 Sb2068
ppm

.0024.0024.0024.0024     

.0012
48.18

.0025 

.0012 

.0035 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0011
132.5

-.0005 
 .0001 
-.0020 

Chk Pass

 Si2516
ppm

1.3011.3011.3011.301     
 .009

.6679

1.307 
1.291 
1.304 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0004
73.74

.0007 

.0007 

.0001 

Chk Pass
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Sample Name: 160-5524-F-3-B        Acquired: 2/21/2014 16:20:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2875.2875.2875.2875     

.0006

.2115

.2881 

.2875 

.2869 

Chk Pass

 Th2832
ppm

.0044.0044.0044.0044     

.0019
43.23

.0065 

.0040 

.0027 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0006
277.1

.0006 

.0005 
-.0005 

Chk Pass

 Tl1908
ppm

.0002.0002.0002.0002     

.0013
647.7

.0007 

.0012 
-.0013 

Chk Pass

 U_3670
ppm

.0319.0319.0319.0319     

.0083
26.05

.0383 

.0225 

.0349 

Chk Pass

 V_2908
ppm

.0014.0014.0014.0014     

.0017
126.2

.0005 

.0002 

.0034 

Chk Pass

 Zn2138
ppm

.0092.0092.0092.0092     

.0002
2.265

.0093 

.0089 

.0093 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6989.86989.86989.86989.8     
  41.6

.59451

6992.6 
7029.9 
6947.0 
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Sample Name: 160-5524-F-4-B        Acquired: 2/21/2014 16:24:18        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
445.8

-.0004 
 .0005 
-.0006 

Chk Pass

 Al3961
ppm

.0179.0179.0179.0179     

.0013
7.175

.0194 

.0171 

.0171 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0013
381.7

-.0011 
 .0012 
-.0011 

Chk Pass

 B_2496
ppm

.0542.0542.0542.0542     

.0004

.8258

.0546 

.0541 

.0537 

Chk Pass

 Ba4554
ppm

.0199.0199.0199.0199     

.0001

.6498

.0200 

.0198 

.0200 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
93.32

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0021
91.70

-.0014 
-.0048 
-.0008 

Chk Pass

 Ca1840
ppm

17.1217.1217.1217.12     
  .18

1.053

17.23 
17.21 
16.91 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
277.9

.0001 
-.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0002
39.61

.0006 

.0005 

.0003 

Chk Pass

 Cr2835
ppm

.0015.0015.0015.0015     

.0011
72.20

.0024 

.0017 

.0003 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0008
143.5

.0001 
-.0003 
-.0015 

Chk Pass

 Fe2599
ppm

.0302.0302.0302.0302     

.0012
3.866

.0290 

.0303 

.0314 

Chk Pass

 K_7664
ppm

.9726.9726.9726.9726     

.0187
1.925

.9881 

.9518 

.9780 

Chk Pass

 Li6707
ppm

.0112.0112.0112.0112     

.0002
2.181

.0114 

.0110 

.0113 

Chk Pass

 Mg2798
ppm

9.2909.2909.2909.290     
 .052

.5645

9.345 
9.285 
9.240 

Chk Pass

 Mn2576
ppm

.0158.0158.0158.0158     

.0003
1.718

.0155 

.0160 

.0158 

Chk Pass

 Mo2020
ppm

.0016.0016.0016.0016     

.0002
11.85

.0015 

.0017 

.0014 

Chk Pass

 Na5895
ppm

4.9534.9534.9534.953     
 .068

1.366

5.016 
4.881 
4.962 

Chk Pass

 Ni2216
ppm

.0014.0014.0014.0014     

.0001
9.558

.0014 

.0015 

.0012 

Chk Pass

 P_1774
ppm

.0099.0099.0099.0099     

.0013
13.19

.0084 

.0108 

.0105 

Chk Pass

 Pb2203
ppm

.0014.0014.0014.0014     

.0003
19.40

.0012 

.0014 

.0017 

Chk Pass

 S_1820
ppm

2.7422.7422.7422.742     
 .039

1.423

2.781 
2.743 
2.703 

Chk Pass

 Sb2068
ppm

.0021.0021.0021.0021     

.0004
21.43

.0023 

.0024 

.0016 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0006
523.6

.0005 
-.0005 
-.0003 

Chk Pass

 Si2516
ppm

1.3871.3871.3871.387     
 .020

1.441

1.408 
1.368 
1.386 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0005
72.72

.0002 

.0013 

.0007 

Chk Pass
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Sample Name: 160-5524-F-4-B        Acquired: 2/21/2014 16:24:18        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.8928.8928.8928.8928     

.0006

.0650

.8921 

.8932 

.8931 

Chk Pass

 Th2832
ppm

.0069.0069.0069.0069     

.0029
42.90

.0100 

.0063 

.0042 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0001
30.54

-.0004 
-.0002 
-.0004 

Chk Pass

 Tl1908
ppm

.0013.0013.0013.0013     

.0013
98.14

.0018 

.0022 
-.0001 

Chk Pass

 U_3670
ppm

.0365.0365.0365.0365     

.0084
23.07

.0290 

.0456 

.0349 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0016
140.9

.0003 
-.0030 
-.0008 

Chk Pass

 Zn2138
ppm

.0077.0077.0077.0077     

.0001

.6765

.0077 

.0077 

.0076 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6998.56998.56998.56998.5     
  34.2

.48898

6973.3 
6984.7 
7037.4 
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Sample Name: 160-5524-F-5-B        Acquired: 2/21/2014 16:28:10        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
471.6

-.0004 
 .0003 
-.0001 

Chk Pass

 Al3961
ppm

.2101.2101.2101.2101     

.0011

.5085

.2113 

.2096 

.2093 

Chk Pass

 As1890
ppm

.0003.0003.0003.0003     

.0011
378.2

.0014 

.0000 
-.0006 

Chk Pass

 B_2496
ppm

.0352.0352.0352.0352     

.0011
3.053

.0363 

.0352 

.0342 

Chk Pass

 Ba4554
ppm

.0225.0225.0225.0225     

.0001

.2628

.0225 

.0224 

.0225 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
25.76

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
126.8

-.0028 
-.0010 
 .0002 

Chk Pass

 Ca1840
ppm

17.2717.2717.2717.27     
  .11

.6233

17.19 
17.22 
17.39 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
503.3

.0000 

.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0004
125.5

.0007 
-.0001 
 .0004 

Chk Pass

 Cr2835
ppm

.0015.0015.0015.0015     

.0003
19.04

.0012 

.0018 

.0015 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0001
6.614

-.0016 
-.0018 
-.0019 

Chk Pass

 Fe2599
ppm

.1789.1789.1789.1789     

.0011

.5883

.1789 

.1779 

.1800 

Chk Pass

 K_7664
ppm

.8251.8251.8251.8251     

.0060

.7237

.8242 

.8196 

.8315 

Chk Pass

 Li6707
ppm

.0064.0064.0064.0064     

.0004
6.297

.0065 

.0059 

.0067 

Chk Pass

 Mg2798
ppm

7.9907.9907.9907.990     
 .064

.7977

8.031 
7.917 
8.022 

Chk Pass

 Mn2576
ppm

.0115.0115.0115.0115     

.0000

.3487

.0115 

.0116 

.0115 

Chk Pass

 Mo2020
ppm

.0018.0018.0018.0018     

.0001
3.767

.0018 

.0018 

.0017 

Chk Pass

 Na5895
ppm

5.5225.5225.5225.522     
 .035

.6435

5.524 
5.557 
5.486 

Chk Pass

 Ni2216
ppm

.0016.0016.0016.0016     

.0003
19.64

.0019 

.0013 

.0017 

Chk Pass

 P_1774
ppm

.0115.0115.0115.0115     

.0008
6.958

.0124 

.0108 

.0112 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0005
154.9

.0008 
-.0002 
 .0003 

Chk Pass

 S_1820
ppm

3.3103.3103.3103.310     
 .019

.5616

3.296 
3.303 
3.331 

Chk Pass

 Sb2068
ppm

.0020.0020.0020.0020     

.0013
65.39

.0005 

.0029 

.0027 

Chk Pass

 Se1960
ppm

.0034.0034.0034.0034     

.0023
67.02

.0044 

.0050 

.0008 

Chk Pass

 Si2516
ppm

1.9781.9781.9781.978     
 .009

.4573

1.972 
1.974 
1.989 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
191.8

-.0004 
 .0002 
-.0003 

Chk Pass
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Sample Name: 160-5524-F-5-B        Acquired: 2/21/2014 16:28:10        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.8690.8690.8690.8690     

.0019

.2136

.8669 

.8700 

.8701 

Chk Pass

 Th2832
ppm

.0063.0063.0063.0063     

.0039
61.89

.0018 

.0083 

.0088 

Chk Pass

 Ti3349
ppm

.0027.0027.0027.0027     

.0001
3.875

.0026 

.0028 

.0027 

Chk Pass

 Tl1908
ppm

.0026.0026.0026.0026     

.0010
39.69

.0014 

.0030 

.0033 

Chk Pass

 U_3670
ppm

.0204.0204.0204.0204     

.0118
57.85

.0288 

.0069 

.0256 

Chk Pass

 V_2908
ppm

.0010.0010.0010.0010     

.0021
215.8

.0034 
-.0008 
 .0004 

Chk Pass

 Zn2138
ppm

.0089.0089.0089.0089     

.0001
1.176

.0088 

.0090 

.0088 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7002.57002.57002.57002.5     
  45.7

.65226

7035.0 
7022.2 
6950.3 
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Sample Name: 160-5524-F-6-B        Acquired: 2/21/2014 16:32:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
217.8

-.0007 
 .0003 
-.0002 

Chk Pass

 Al3961
ppm

.0728.0728.0728.0728     

.0024
3.320

.0746 

.0701 

.0737 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0004
34.07

.0008 

.0016 

.0014 

Chk Pass

 B_2496
ppm

.0230.0230.0230.0230     

.0020
8.501

.0247 

.0208 

.0235 

Chk Pass

 Ba4554
ppm

.0068.0068.0068.0068     

.0001
1.750

.0067 

.0068 

.0070 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
62.19

.0000 

.0000 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0007
44.98

-.0018 
-.0008 
-.0020 

Chk Pass

 Ca1840
ppm

12.4312.4312.4312.43     
  .11

.8831

12.31 
12.47 
12.51 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
188.5

.0000 
-.0002 
 .0000 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0002
61.56

.0006 

.0002 

.0002 

Chk Pass

 Cr2835
ppm

.0022.0022.0022.0022     

.0011
48.69

.0024 

.0011 

.0032 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0008
33.67

-.0025 
-.0030 
-.0015 

Chk Pass

 Fe2599
ppm

.0257.0257.0257.0257     

.0014
5.629

.0251 

.0273 

.0246 

Chk Pass

 K_7664
ppm

1.8301.8301.8301.830     
 .021

1.122

1.824 
1.853 
1.814 

Chk Pass

 Li6707
ppm

.0093.0093.0093.0093     

.0004
4.543

.0098 

.0089 

.0092 

Chk Pass

 Mg2798
ppm

5.3815.3815.3815.381     
 .027

.5083

5.350 
5.398 
5.396 

Chk Pass

 Mn2576
ppm

.0040.0040.0040.0040     

.0002
5.803

.0038 

.0040 

.0043 

Chk Pass

 Mo2020
ppm

.0076.0076.0076.0076     

.0001
1.769

.0076 

.0078 

.0076 

Chk Pass

 Na5895
ppm

28.2528.2528.2528.25     
  .39

1.372

28.29 
28.62 
27.84 

Chk Pass

 Ni2216
ppm

.0007.0007.0007.0007     

.0002
27.73

.0009 

.0005 

.0007 

Chk Pass

 P_1774
ppm

.0057.0057.0057.0057     

.0002
3.933

.0055 

.0059 

.0057 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0012
250.4

.0009 
-.0010 
-.0013 

Chk Pass

 S_1820
ppm

5.3975.3975.3975.397     
 .040

.7470

5.354 
5.404 
5.434 

Chk Pass

 Sb2068
ppm

.0022.0022.0022.0022     

.0020
91.45

-.0001 
 .0038 
 .0030 

Chk Pass

 Se1960
ppm

.0019.0019.0019.0019     

.0007
36.52

.0021 

.0025 

.0011 

Chk Pass

 Si2516
ppm

1.4391.4391.4391.439     
 .015

1.052

1.421 
1.448 
1.447 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0002
25.61

.0005 

.0008 

.0009 

Chk Pass
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Sample Name: 160-5524-F-6-B        Acquired: 2/21/2014 16:32:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2390.2390.2390.2390     

.0007

.3006

.2389 

.2398 

.2384 

Chk Pass

 Th2832
ppm

.0054.0054.0054.0054     

.0007
13.56

.0046 

.0055 

.0061 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0007
265.8

-.0005 
 .0004 
 .0010 

Chk Pass

 Tl1908
ppm

.0023.0023.0023.0023     

.0013
54.77

.0009 

.0031 

.0029 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0082
339.1

-.0037 
-.0099 
 .0064 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
49.55

-.0048 
-.0024 
-.0020 

Chk Pass

 Zn2138
ppm

.0083.0083.0083.0083     

.0001
1.164

.0083 

.0084 

.0082 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7047.37047.37047.37047.3     
  65.7

.93186

7122.8 
7015.5 
7003.5 
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Sample Name: 160-5548-E-1-A        Acquired: 2/21/2014 16:35:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
56.56

-.0010 
-.0004 
-.0004 

Chk Pass

 Al3961
ppm

.0036.0036.0036.0036     

.0017
45.59

.0049 

.0042 

.0018 

Chk Pass

 As1890
ppm

.0003.0003.0003.0003     

.0016
452.9

-.0015 
 .0013 
 .0012 

Chk Pass

 B_2496
ppm

.3325.3325.3325.3325     

.0036
1.087

.3364 

.3318 

.3293 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
36.10

-.0002 
-.0003 
-.0001 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
41.83

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
65.39

-.0006 
-.0035 
-.0029 

Chk Pass

 Ca1840
ppm

.0430.0430.0430.0430     

.0012
2.733

.0442 

.0418 

.0429 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
22.43

.0001 

.0002 

.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
125.1

-.0002 
 .0001 
-.0004 

Chk Pass

 Cr2835
ppm

.0007.0007.0007.0007     

.0002
21.05

.0007 

.0009 

.0006 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0007
83.76

-.0014 
.0000 

-.0012 

Chk Pass

 Fe2599
ppm

.0009.0009.0009.0009     

.0011
130.5

-.0002 
 .0007 
 .0020 

Chk Pass

 K_7664
ppm

.0039.0039.0039.0039     

.0115
295.5

-.0082 
 .0146 
 .0053 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0002
45.48

.0006 

.0003 

.0007 

Chk Pass

 Mg2798
ppm

.0056.0056.0056.0056     

.0082
147.5

.0130 
-.0032 
 .0069 

Chk Pass

 Mn2576
ppm

.0000.0000.0000.0000    <

.0002
2496.

-.0001 
 .0003 
-.0002 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
81.88

.0000 

.0000 

.0001 

Chk Pass

 Na5895
ppm

.0147.0147.0147.0147     

.0036
24.74

.0187 

.0116 

.0139 

Chk Pass

 Ni2216
ppm

.0010.0010.0010.0010     

.0001
10.71

.0009 

.0009 

.0011 

Chk Pass

 P_1774
ppm

.0011.0011.0011.0011     

.0004
38.24

.0008 

.0016 

.0009 

Chk Pass

 Pb2203
ppm

.0010.0010.0010.0010     

.0008
80.38

.0002 

.0018 

.0009 

Chk Pass

 S_1820
ppm

.0034.0034.0034.0034     

.0018
52.53

.0054 

.0018 

.0031 

Chk Pass

 Sb2068
ppm

.0027.0027.0027.0027     

.0013
50.51

.0011 

.0032 

.0037 

Chk Pass

 Se1960
ppm

.0018.0018.0018.0018     

.0011
60.41

.0009 

.0015 

.0030 

Chk Pass

 Si2516
ppm

3.4343.4343.4343.434     
 .006

.1779

3.427 
3.439 
3.435 

Chk Pass

 Sn1899
ppm

.0011.0011.0011.0011     

.0008
75.40

.0003 

.0010 

.0019 

Chk Pass
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Sample Name: 160-5548-E-1-A        Acquired: 2/21/2014 16:35:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0000.0000.0000.0000     

.0001
151.5

.0001 

.0000 

.0000 

Chk Pass

 Th2832
ppm

.0050.0050.0050.0050     

.0035
70.00

.0058 

.0012 

.0081 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
49.05

-.0005 
-.0002 
-.0003 

Chk Pass

 Tl1908
ppm

.0013.0013.0013.0013     

.0008
63.99

.0013 

.0021 

.0005 

Chk Pass

 U_3670
ppm

.0222.0222.0222.0222     

.0207
92.90

.0117 

.0460 

.0090 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0005
60.20

-.0015 
-.0005 
-.0006 

Chk Pass

 Zn2138
ppm

.0038.0038.0038.0038     

.0001
1.763

.0038 

.0037 

.0037 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7133.47133.47133.47133.4     
  50.2

.70419

7102.7 
7106.2 
7191.4 
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Sample Name: 160-5548-E-2-A        Acquired: 2/21/2014 16:39:46        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0007
127.3

-.0009 
-.0010 
 .0003 

Chk Pass

 Al3961
ppm

.0049.0049.0049.0049     

.0060
122.6

.0116 

.0027 

.0003 

Chk Pass

 As1890
ppm

.0012.0012.0012.0012     

.0010
78.89

.0006 

.0024 

.0007 

Chk Pass

 B_2496
ppm

.0242.0242.0242.0242     

.0003
1.242

.0241 

.0246 

.0241 

Chk Pass

 Ba4554
ppm

.0150.0150.0150.0150     

.0001

.4173

.0149 

.0150 

.0150 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0001
328.9

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
20.10

-.0035 
-.0036 
-.0050 

Chk Pass

 Ca1840
ppm

18.4918.4918.4918.49     
  .09

.4723

18.58 
18.49 
18.40 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
104.6

.0002 

.0000 

.0001 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0001
32.29

.0005 

.0003 

.0003 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0003
41.39

.0011 

.0005 

.0009 

Chk Pass

 Cu2178
ppm

.0011.0011.0011.0011     

.0010
95.92

.0017 

.0016 
-.0001 

Chk Pass

 Fe2599
ppm

.0169.0169.0169.0169     

.0006
3.729

.0162 

.0172 

.0173 

Chk Pass

 K_7664
ppm

.6313.6313.6313.6313     

.0202
3.197

.6235 

.6163 

.6543 

Chk Pass

 Li6707
ppm

.0057.0057.0057.0057     

.0003
5.354

.0059 

.0058 

.0053 

Chk Pass

 Mg2798
ppm

7.8117.8117.8117.811     
 .031

.3974

7.830 
7.828 
7.775 

Chk Pass

 Mn2576
ppm

.0153.0153.0153.0153     

.0007
4.330

.0160 

.0147 

.0152 

Chk Pass

 Mo2020
ppm

.0010.0010.0010.0010     

.0001
14.01

.0010 

.0012 

.0009 

Chk Pass

 Na5895
ppm

5.8515.8515.8515.851     
 .162

2.762

5.813 
5.712 
6.028 

Chk Pass

 Ni2216
ppm

.0011.0011.0011.0011     

.0003
25.19

.0011 

.0014 

.0009 

Chk Pass

 P_1774
ppm

.0010.0010.0010.0010     

.0006
62.75

.0004 

.0016 

.0009 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0004
50.22

.0010 

.0003 

.0008 

Chk Pass

 S_1820
ppm

2.3852.3852.3852.385     
 .016

.6736

2.388 
2.400 
2.368 

Chk Pass

 Sb2068
ppm

.0025.0025.0025.0025     

.0014
56.03

.0012 

.0039 

.0022 

Chk Pass

 Se1960
ppm

.0001.0001.0001.0001     

.0007
480.4

.0001 
-.0005 
 .0008 

Chk Pass

 Si2516
ppm

1.7711.7711.7711.771     
 .008

.4411

1.779 
1.771 
1.764 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0006
1087.

-.0007 
-.0001 
 .0006 

Chk Pass
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Sample Name: 160-5548-E-2-A        Acquired: 2/21/2014 16:39:46        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2629.2629.2629.2629     

.0012

.4723

.2628 

.2616 

.2641 

Chk Pass

 Th2832
ppm

.0064.0064.0064.0064     

.0001
1.798

.0062 

.0064 

.0064 

Chk Pass

 Ti3349
ppm

.0004.0004.0004.0004     

.0009
207.2

.0000 
-.0002 
 .0015 

Chk Pass

 Tl1908
ppm

.0023.0023.0023.0023     

.0002
9.885

.0024 

.0024 

.0020 

Chk Pass

 U_3670
ppm

.0300.0300.0300.0300     

.0110
36.73

.0307 

.0187 

.0407 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0012
49.85

-.0024 
-.0037 
-.0013 

Chk Pass

 Zn2138
ppm

.0075.0075.0075.0075     

.0002
2.426

.0076 

.0073 

.0075 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6992.46992.46992.46992.4     
  30.3

.43330

6957.5 
7008.2 
7011.6 
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Sample Name: 160-5548-E-3-A        Acquired: 2/21/2014 16:43:38        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
158.5

-.0007 
 .0003 
-.0008 

Chk Pass

 Al3961
ppm

.0031.0031.0031.0031     

.0023
72.88

.0057 

.0022 

.0015 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0010
79.90

.0023 

.0010 

.0004 

Chk Pass

 B_2496
ppm

.1030.1030.1030.1030     

.0028
2.718

.1041 

.1051 

.0999 

Chk Pass

 Ba4554
ppm

.0227.0227.0227.0227     

.0001

.4789

.0227 

.0227 

.0225 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
72.47

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
100.3

-.0016 
-.0030 
 .0000 

Chk Pass

 Ca1840
ppm

19.4519.4519.4519.45     
  .10

.4908

19.34 
19.49 
19.52 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
44.47

-.0001 
-.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0010.0010.0010.0010     

.0002
15.86

.0009 

.0012 

.0009 

Chk Pass

 Cr2835
ppm

.0029.0029.0029.0029     

.0004
12.52

.0033 

.0028 

.0025 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
37.51

-.0026 
-.0024 
-.0046 

Chk Pass

 Fe2599
ppm

.1180.1180.1180.1180     

.0014
1.212

.1186 

.1164 

.1191 

Chk Pass

 K_7664
ppm

1.8771.8771.8771.877     
 .037

1.967

1.898 
1.899 
1.835 

Chk Pass

 Li6707
ppm

.0113.0113.0113.0113     

.0002
1.339

.0114 

.0111 

.0114 

Chk Pass

 Mg2798
ppm

10.9110.9110.9110.91     
  .03

.2949

10.92 
10.87 
10.92 

Chk Pass

 Mn2576
ppm

.0151.0151.0151.0151     

.0002
1.540

.0149 

.0152 

.0153 

Chk Pass

 Mo2020
ppm

.0023.0023.0023.0023     

.0000
1.471

.0023 

.0023 

.0023 

Chk Pass

 Na5895
ppm

38.3138.3138.3138.31     
  .59

1.540

38.46 
38.82 
37.67 

Chk Pass

 Ni2216
ppm

.0065.0065.0065.0065     

.0004
6.195

.0070 

.0063 

.0063 

Chk Pass

 P_1774
ppm

.0053.0053.0053.0053     

.0006
10.41

.0047 

.0057 

.0055 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0008
287.3

.0011 
-.0005 
 .0003 

Chk Pass

 S_1820
ppm

3.2693.2693.2693.269     
 .010

.3048

3.265 
3.280 
3.262 

Chk Pass

 Sb2068
ppm

.0016.0016.0016.0016     

.0014
85.45

.0000 

.0024 

.0024 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0040
365.4

-.0019 
-.0047 
 .0033 

Chk Pass

 Si2516
ppm

1.7461.7461.7461.746     
 .006

.3511

1.743 
1.742 
1.753 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0003
123.8

.0006 

.0000 
 .0002 

Chk Pass
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Sample Name: 160-5548-E-3-A        Acquired: 2/21/2014 16:43:38        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.3693.3693.3693.3693     

.0016

.4371

.3703 

.3701 

.3674 

Chk Pass

 Th2832
ppm

.0107.0107.0107.0107     

.0025
23.57

.0135 

.0087 

.0098 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0003
118.5

-.0004 
-.0003 
 .0001 

Chk Pass

 Tl1908
ppm

.0017.0017.0017.0017     

.0011
63.99

.0026 

.0018 

.0005 

Chk Pass

 U_3670
ppm

.0128.0128.0128.0128     

.0055
43.01

.0071 

.0133 

.0180 

Chk Pass

 V_2908
ppm

.0005.0005.0005.0005     

.0028
518.8

-.0025 
 .0013 
 .0028 

Chk Pass

 Zn2138
ppm

.0077.0077.0077.0077     

.0001
1.676

.0077 

.0078 

.0076 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6943.76943.76943.76943.7     
  62.8

.90389

7007.5 
6941.4 
6882.0 
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Sample Name: 160-5524-E-1-D        Acquired: 2/21/2014 16:47:29        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0003
6099.

-.0002 
 .0003 
-.0001 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0021
107.0

-.0032 
-.0031 
 .0005 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0018
401.4

-.0003 
 .0025 
-.0009 

Chk Pass

 B_2496
ppm

.0227.0227.0227.0227     

.0028
12.23

.0247 

.0239 

.0196 

Chk Pass

 Ba4554
ppm

.0036.0036.0036.0036     

.0001
2.228

.0037 

.0037 

.0036 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
43.50

.0000 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
44.16

-.0048 
-.0018 
-.0034 

Chk Pass

 Ca1840
ppm

12.7212.7212.7212.72     
  .14

1.104

12.60 
12.87 
12.68 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
235.1

.0000 

.0000 
-.0001 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
56.21

.0001 

.0002 

.0001 

Chk Pass

 Cr2835
ppm

.0014.0014.0014.0014     

.0005
32.45

.0019 

.0014 

.0009 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0007
53.21

-.0011 
-.0007 
-.0020 

Chk Pass

 Fe2599
ppm

.0013.0013.0013.0013     

.0006
44.66

.0008 

.0020 

.0013 

Chk Pass

 K_7664
ppm

1.8451.8451.8451.845     
 .074

4.009

1.903 
1.870 
1.762 

Chk Pass

 Li6707
ppm

.0091.0091.0091.0091     

.0010
11.15

.0102 

.0088 

.0083 

Chk Pass

 Mg2798
ppm

5.3285.3285.3285.328     
 .028

.5278

5.305 
5.359 
5.321 

Chk Pass

 Mn2576
ppm

.0037.0037.0037.0037     

.0004
10.40

.0040 

.0038 

.0033 

Chk Pass

 Mo2020
ppm

.0081.0081.0081.0081     

.0001
1.214

.0080 

.0081 

.0082 

Chk Pass

 Na5895
ppm

28.3128.3128.3128.31     
 1.08

3.796

29.00 
28.86 
27.08 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
12.68

.0006 

.0005 

.0006 

Chk Pass

 P_1774
ppm

.0041.0041.0041.0041     

.0003
7.479

.0044 

.0041 

.0038 

Chk Pass

 Pb2203
ppm

.0011.0011.0011.0011     

.0007
64.10

.0003 

.0014 

.0017 

Chk Pass

 S_1820
ppm

5.5205.5205.5205.520     
 .079

1.437

5.454 
5.608 
5.499 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0005
31.39

.0021 

.0011 

.0019 

Chk Pass

 Se1960
ppm

.0018.0018.0018.0018     

.0013
69.72

.0009 

.0032 

.0013 

Chk Pass

 Si2516
ppm

1.2861.2861.2861.286     
 .010

.7978

1.280 
1.298 
1.281 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0006
289.4

-.0003 
 .0008 
 .0000 

Chk Pass
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Sample Name: 160-5524-E-1-D        Acquired: 2/21/2014 16:47:29        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2320.2320.2320.2320     

.0010

.4326

.2326 

.2325 

.2308 

Chk Pass

 Th2832
ppm

.0075.0075.0075.0075     

.0005
6.757

.0072 

.0072 

.0080 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0003
140.2

-.0004 
-.0003 
 .0001 

Chk Pass

 Tl1908
ppm

.0006.0006.0006.0006     

.0008
152.8

.0014 
-.0003 
 .0005 

Chk Pass

 U_3670
ppm

.0123.0123.0123.0123     

.0036
29.35

.0091 

.0162 

.0116 

Chk Pass

 V_2908
ppm

.0004.0004.0004.0004     

.0021
472.0

-.0001 
-.0013 
 .0027 

Chk Pass

 Zn2138
ppm

.0087.0087.0087.0087     

.0002
2.584

.0087 

.0090 

.0085 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6851.36851.36851.36851.3     
  52.0

.75837

6896.6 
6794.6 
6862.7 
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Sample Name: 160-5524-E-2-B        Acquired: 2/21/2014 16:51:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0002
782.9

.0003 

.0000 
-.0002 

Chk Pass

 Al3961
ppm

.0012.0012.0012.0012     

.0099
840.8

-.0010 
 .0120 
-.0075 

Chk Pass

 As1890
ppm

.0008.0008.0008.0008     

.0007
92.43

.0013 
-.0001 
 .0012 

Chk Pass

 B_2496
ppm

.0799.0799.0799.0799     

.0009
1.155

.0789 

.0801 

.0807 

Chk Pass

 Ba4554
ppm

.0099.0099.0099.0099     

.0001
1.014

.0098 

.0098 

.0100 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
71.53

.0001 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0022
49.72

-.0056 
-.0056 
-.0019 

Chk Pass

 Ca1840
ppm

14.4614.4614.4614.46     
  .08

.5855

14.36 
14.48 
14.53 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0000
186.6

.0001 

.0000 
 .0000 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0001
40.32

.0002 

.0004 

.0002 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0010
83.39

.0001 

.0013 

.0021 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0010
51.13

-.0029 
-.0017 
-.0010 

Chk Pass

 Fe2599
ppm

.0580.0580.0580.0580     

.0016
2.781

.0582 

.0563 

.0594 

Chk Pass

 K_7664
ppm

.9045.9045.9045.9045     

.0099
1.095

.9086 

.9117 

.8932 

Chk Pass

 Li6707
ppm

.0121.0121.0121.0121     

.0007
5.800

.0114 

.0120 

.0128 

Chk Pass

 Mg2798
ppm

7.7317.7317.7317.731     
 .033

.4322

7.693 
7.752 
7.749 

Chk Pass

 Mn2576
ppm

.0046.0046.0046.0046     

.0003
5.888

.0043 

.0048 

.0047 

Chk Pass

 Mo2020
ppm

.0020.0020.0020.0020     

.0001
6.560

.0019 

.0019 

.0021 

Chk Pass

 Na5895
ppm

7.2327.2327.2327.232     
 .025

.3429

7.230 
7.258 
7.209 

Chk Pass

 Ni2216
ppm

.0010.0010.0010.0010     

.0001
12.00

.0012 

.0010 

.0009 

Chk Pass

 P_1774
ppm

.0013.0013.0013.0013     

.0012
93.24

-.0001 
 .0018 
 .0022 

Chk Pass

 Pb2203
ppm

.0013.0013.0013.0013     

.0008
62.48

.0022 

.0007 

.0009 

Chk Pass

 S_1820
ppm

2.7912.7912.7912.791     
 .033

1.189

2.753 
2.813 
2.808 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0021
146.4

.0034 

.0017 
-.0008 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0011
170.1

.0013 

.0013 
-.0006 

Chk Pass

 Si2516
ppm

.9629.9629.9629.9629     

.0033

.3393

.9602 

.9619 

.9665 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
676.1

-.0003 
-.0003 
 .0004 

Chk Pass
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Sample Name: 160-5524-E-2-B        Acquired: 2/21/2014 16:51:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.7649.7649.7649.7649     

.0050

.6523

.7623 

.7707 

.7618 

Chk Pass

 Th2832
ppm

.0075.0075.0075.0075     

.0008
10.78

.0071 

.0069 

.0084 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000     

.0006
12490.

-.0007 
 .0004 
 .0003 

Chk Pass

 Tl1908
ppm

.0009.0009.0009.0009     

.0012
131.2

.0016 

.0017 
-.0005 

Chk Pass

 U_3670
ppm

.0113.0113.0113.0113     

.0055
48.55

.0131 

.0051 

.0157 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0026
810.7

-.0001 
-.0030 
 .0022 

Chk Pass

 Zn2138
ppm

.0080.0080.0080.0080     

.0001

.6332

.0079 

.0080 

.0079 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6980.96980.96980.96980.9     
  53.7

.76859

7030.0 
6989.2 
6923.6 
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Sample Name: 160-5524-E-3-B        Acquired: 2/21/2014 16:55:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
519.8

.0002 
-.0001 
-.0003 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0049
325.1

.0038 
-.0059 
-.0024 

Chk Pass

 As1890
ppm

.0005.0005.0005.0005     

.0026
548.5

-.0025 
 .0024 
 .0015 

Chk Pass

 B_2496
ppm

.0226.0226.0226.0226     

.0026
11.32

.0234 

.0197 

.0246 

Chk Pass

 Ba4554
ppm

.0065.0065.0065.0065     

.0000

.3585

.0065 

.0065 

.0065 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
161.1

.0000 
 .0000 
.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
792.5

.0004 
-.0018 
 .0008 

Chk Pass

 Ca1840
ppm

12.9912.9912.9912.99     
  .07

.5067

12.97 
12.94 
13.07 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
873.6

.0001 
-.0001 
 .0000 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0004
110.2

.0001 

.0001 

.0007 

Chk Pass

 Cr2835
ppm

.0017.0017.0017.0017     

.0001
7.324

.0016 

.0017 

.0018 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
668.6

.0011 
-.0012 
-.0005 

Chk Pass

 Fe2599
ppm

.0000.0000.0000.0000    <

.0013
687.1

-.0015 
 .0011 
-.0002 

Chk Pass

 K_7664
ppm

.3256.3256.3256.3256     

.0101
3.113

.3139 

.3312 

.3317 

Chk Pass

 Li6707
ppm

.0083.0083.0083.0083     

.0004
5.325

.0088 

.0079 

.0083 

Chk Pass

 Mg2798
ppm

6.8506.8506.8506.850     
 .016

.2325

6.835 
6.848 
6.867 

Chk Pass

 Mn2576
ppm

.0016.0016.0016.0016     

.0002
14.33

.0016 

.0018 

.0013 

Chk Pass

 Mo2020
ppm

.0049.0049.0049.0049     

.0001
1.621

.0048 

.0049 

.0049 

Chk Pass

 Na5895
ppm

19.0719.0719.0719.07     
  .02

.1268

19.08 
19.05 
19.10 

Chk Pass

 Ni2216
ppm

.0014.0014.0014.0014     

.0002
12.32

.0012 

.0015 

.0014 

Chk Pass

 P_1774
ppm

.0025.0025.0025.0025     

.0003
10.42

.0025 

.0027 

.0022 

Chk Pass

 Pb2203
ppm

.0014.0014.0014.0014     

.0006
46.04

.0016 

.0007 

.0019 

Chk Pass

 S_1820
ppm

3.3453.3453.3453.345     
 .015

.4457

3.333 
3.341 
3.362 

Chk Pass

 Sb2068
ppm

.0022.0022.0022.0022     

.0015
69.07

.0005 

.0035 

.0027 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0006
182.3

.0003 
-.0003 
-.0010 

Chk Pass

 Si2516
ppm

1.1451.1451.1451.145     
 .003

.2332

1.143 
1.144 
1.148 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
348.7

-.0003 
 .0003 
-.0003 

Chk Pass
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Sample Name: 160-5524-E-3-B        Acquired: 2/21/2014 16:55:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2826.2826.2826.2826     

.0008

.2839

.2835 

.2823 

.2819 

Chk Pass

 Th2832
ppm

.0040.0040.0040.0040     

.0036
88.74

.0011 

.0029 

.0080 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0003
181.4

.0003 

.0004 
-.0002 

Chk Pass

 Tl1908
ppm

.0022.0022.0022.0022     

.0005
21.05

.0023 

.0027 

.0017 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0100
299.7

.0082 
-.0098 
-.0083 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0009
168.3

.0004 
-.0013 
-.0006 

Chk Pass

 Zn2138
ppm

.0095.0095.0095.0095     

.0002
1.632

.0095 

.0097 

.0094 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6982.96982.96982.96982.9     
   9.6

.13793

6991.4 
6984.8 
6972.5 
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Sample Name: CCV        Acquired: 2/21/2014 16:59:06        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9974.9974.9974.9974     

.0065

.6519

1.003 
 .9990 
 .9902 

Chk Pass

 Al3961
ppm

49.3449.3449.3449.34     
  .49

.9978

48.90 
49.25 
49.87 

Chk Pass

 As1890
ppm

4.9144.9144.9144.914     
 .038

.7679

4.874 
4.920 
4.949 

Chk Pass

 B_2496
ppm

4.9254.9254.9254.925     
 .014

.2931

4.912 
4.922 
4.941 

Chk Pass

 Ba4554
ppm

4.9034.9034.9034.903     
 .090

1.836

4.803 
4.931 
4.976 

Chk Pass

 Be3130
ppm

4.9634.9634.9634.963     
 .018

.3582

4.945 
4.981 
4.962 

Chk Pass

 Bi2230
ppm

5.0485.0485.0485.048     
 .032

.6353

5.011 
5.065 
5.067 

Chk Pass

 Ca1840
ppm

51.0151.0151.0151.01     
  .26

.5103

50.71 
51.16 
51.15 

Chk Pass

 Cd2288
ppm

4.9374.9374.9374.937     
 .036

.7343

4.896 
4.953 
4.963 

Chk Pass

 Co2286
ppm

5.1325.1325.1325.132     
 .034

.6665

5.095 
5.138 
5.162 

Chk Pass

 Cr2835
ppm

5.0265.0265.0265.026     
 .023

.4665

5.036 
5.042 
4.999 

Chk Pass

 Cu2178
ppm

4.9794.9794.9794.979     
 .035

.6933

4.941 
4.987 
5.009 

Chk Pass

 Fe2599
ppm

48.9848.9848.9848.98     
  .15

.3029

48.97 
49.13 
48.83 

Chk Pass

 K_7664
ppm

53.2153.2153.2153.21     
 1.06

1.997

52.24 
53.03 
54.35 

Chk Pass

 Li6707
ppm

5.3475.3475.3475.347     
 .132

2.462

5.232 
5.319 
5.491 

Chk Pass

 Mg2798
ppm

47.9747.9747.9747.97     
  .11

.2343

47.89 
48.10 
47.92 

Chk Pass

 Mn2576
ppm

4.8054.8054.8054.805     
 .006

.1160

4.805 
4.811 
4.800 

Chk Pass

 Mo2020
ppm

1.0011.0011.0011.001     
 .006

.6455

 .9942 
1.004 
1.007 

Chk Pass

 Na5895
ppm

53.8253.8253.8253.82     
 1.10

2.042

52.89 
53.52 
55.03 

Chk Pass

 Ni2216
ppm

4.9494.9494.9494.949     
 .035

.7148

4.909 
4.959 
4.978 

Chk Pass

 P_1774
ppm

51.9751.9751.9751.97     
  .30

.5697

51.64 
52.04 
52.22 

Chk Pass

 Pb2203
ppm

5.0285.0285.0285.028     
 .035

.6925

4.989 
5.042 
5.054 

Chk Pass

 S_1820
ppm

49.4149.4149.4149.41     
  .35

.7131

49.04 
49.46 
49.74 

Chk Pass

 Sb2068
ppm

.9853.9853.9853.9853     

.0059

.5962

.9790 

.9860 

.9907 

Chk Pass

 Se1960
ppm

.9912.9912.9912.9912     

.0052

.5263

.9882 

.9882 

.9972 

Chk Pass

 Si2516
ppm

4.9574.9574.9574.957     
 .008

.1566

4.949 
4.964 
4.958 

Chk Pass

 Sn1899
ppm

4.9524.9524.9524.952     
 .036

.7311

4.913 
4.960 
4.984 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 16:59:06        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

4.9254.9254.9254.925     
 .033

.6628

4.895 
4.960 
4.919 

Chk Pass

 Th2832
ppm

5.1705.1705.1705.170     
 .051

.9793

5.214 
5.182 
5.115 

Chk Pass

 Ti3349
ppm

4.8824.8824.8824.882     
 .014

.2893

4.870 
4.898 
4.879 

Chk Pass

 Tl1908
ppm

1.0501.0501.0501.050     
 .005

.4905

1.046 
1.049 
1.056 

Chk Pass

 U_3670
ppm

5.0315.0315.0315.031     
 .038

.7603

5.074 
5.018 
5.000 

Chk Pass

 V_2908
ppm

5.0475.0475.0475.047     
 .001

.0230

5.047 
5.045 
5.047 

Chk Pass

 Zn2138
ppm

5.0255.0255.0255.025     
 .035

.6931

4.986 
5.033 
5.055 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6503.76503.76503.76503.7     
  41.7

.64071

6530.0 
6455.6 
6525.4 
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Sample Name: CCB        Acquired: 2/21/2014 17:02:54        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0003
58.98

.0003 

.0008 

.0003 

Chk Pass

 Al3961
ppm

.0031.0031.0031.0031     

.0024
76.56

.0011 

.0057 

.0025 

Chk Pass

 As1890
ppm

.0003.0003.0003.0003     

.0018
566.0

.0002 
-.0015 
 .0022 

Chk Pass

 B_2496
ppm

.0108.0108.0108.0108     

.0012
11.09

.0105 

.0098 

.0121 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000     

.0000
73.89

.0000 

.0001 

.0000 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0001
19.33

.0004 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0006
23.40

-.0020 
-.0027 
-.0032 

Chk Pass

 Ca1840
ppm

.0022.0022.0022.0022     

.0001
3.807

.0021 

.0022 

.0023 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
41.44

.0001 

.0002 

.0002 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
74.47

.0002 

.0001 

.0000 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0004
49.84

.0010 

.0003 

.0009 

Chk Pass

 Cu2178
ppm

.0006.0006.0006.0006     

.0012
197.5

.0017 
-.0007 
 .0008 

Chk Pass

 Fe2599
ppm

.0025.0025.0025.0025     

.0008
30.45

.0033 

.0019 

.0023 

Chk Pass

 K_7664
ppm

.0001.0001.0001.0001     

.0050
5045.

.0025 

.0034 
-.0056 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0006
64.63

.0014 

.0012 

.0002 

Chk Pass

 Mg2798
ppm

.0310.0310.0310.0310     

.0125
40.15

.0354 

.0407 

.0170 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0002
33.23

.0005 

.0009 

.0005 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
128.2

-.0001 
 .0002 
 .0002 

Chk Pass

 Na5895
ppm

.0033.0033.0033.0033     

.0038
113.2

.0071 

.0033 
-.0004 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0003
128.0

.0004 

.0004 
-.0001 

Chk Pass

 P_1774
ppm

.0012.0012.0012.0012     

.0010
77.59

.0001 

.0019 

.0017 

Chk Pass

 Pb2203
ppm

.0004.0004.0004.0004     

.0024
654.4

.0016 

.0019 
-.0024 

Chk Pass

 S_1820
ppm

.0021.0021.0021.0021     

.0020
96.85

.0005 

.0014 

.0044 

Chk Pass

 Sb2068
ppm

.0020.0020.0020.0020     

.0006
31.46

.0018 

.0015 

.0028 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0024
486.7

-.0028 
-.0006 
 .0020 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0077
34.63

-.0133 
-.0274 
-.0257 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0004
85.80

.0004 

.0001 

.0010 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 17:02:54        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0003.0003.0003.0003     

.0001
30.53

.0004 

.0003 

.0003 

Chk Pass

 Th2832
ppm

.0020.0020.0020.0020     

.0022
108.5

.0010 

.0045 

.0005 

Chk Pass

 Ti3349
ppm

.0004.0004.0004.0004     

.0002
67.53

.0005 

.0005 

.0001 

Chk Pass

 Tl1908
ppm

.0005.0005.0005.0005     

.0006
128.7

-.0002 
 .0010 
 .0007 

Chk Pass

 U_3670
ppm

.0126.0126.0126.0126     

.0180
142.7

-.0010 
 .0330 
 .0059 

Chk Pass

 V_2908
ppm

.0023.0023.0023.0023     

.0017
73.25

.0043 

.0010 

.0018 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
222.5

.0001 

.0000 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7082.37082.37082.37082.3     
  16.9

.23865

7084.4 
7064.5 
7098.1 
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Sample Name: 160-5524-E-4-B        Acquired: 2/21/2014 17:06:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
155.9

-.0006 
-.0003 
 .0002 

Chk Pass

 Al3961
ppm

.0071.0071.0071.0071     

.0043
59.97

.0028 

.0073 

.0113 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0003
65.90

-.0009 
-.0002 
-.0004 

Chk Pass

 B_2496
ppm

.0526.0526.0526.0526     

.0017
3.187

.0531 

.0540 

.0507 

Chk Pass

 Ba4554
ppm

.0185.0185.0185.0185     

.0001

.5533

.0185 

.0186 

.0184 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
82.75

.0001 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
30.09

-.0034 
-.0053 
-.0065 

Chk Pass

 Ca1840
ppm

16.8316.8316.8316.83     
  .11

.6604

16.93 
16.71 
16.83 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
107.3

-.0001 
-.0003 
.0000 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0002
49.10

.0005 

.0006 

.0002 

Chk Pass

 Cr2835
ppm

.0013.0013.0013.0013     

.0002
14.07

.0012 

.0012 

.0015 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
72.88

-.0011 
-.0008 
-.0031 

Chk Pass

 Fe2599
ppm

.0063.0063.0063.0063     

.0008
12.04

.0059 

.0072 

.0058 

Chk Pass

 K_7664
ppm

.7499.7499.7499.7499     

.0279
3.726

.7190 

.7573 

.7733 

Chk Pass

 Li6707
ppm

.0090.0090.0090.0090     

.0008
9.235

.0096 

.0080 

.0092 

Chk Pass

 Mg2798
ppm

9.3379.3379.3379.337     
 .035

.3727

9.368 
9.299 
9.343 

Chk Pass

 Mn2576
ppm

.0160.0160.0160.0160     

.0001

.5182

.0160 

.0159 

.0159 

Chk Pass

 Mo2020
ppm

.0014.0014.0014.0014     

.0001
5.593

.0015 

.0013 

.0013 

Chk Pass

 Na5895
ppm

4.0634.0634.0634.063     
 .048

1.168

4.008 
4.087 
4.093 

Chk Pass

 Ni2216
ppm

.0014.0014.0014.0014     

.0004
26.66

.0018 

.0012 

.0012 

Chk Pass

 P_1774
ppm

.0028.0028.0028.0028     

.0011
38.03

.0024 

.0041 

.0020 

Chk Pass

 Pb2203
ppm

.0017.0017.0017.0017     

.0009
54.01

.0026 

.0008 

.0016 

Chk Pass

 S_1820
ppm

2.6702.6702.6702.670     
 .021

.7742

2.692 
2.650 
2.668 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0003
21.79

.0019 

.0012 

.0015 

Chk Pass

 Se1960
ppm

.0012.0012.0012.0012     

.0011
95.85

.0007 

.0004 

.0024 

Chk Pass

 Si2516
ppm

1.2791.2791.2791.279     
 .011

.8822

1.287 
1.283 
1.266 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0006
177.3

.0003 
-.0005 
-.0009 

Chk Pass
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Sample Name: 160-5524-E-4-B        Acquired: 2/21/2014 17:06:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.8679.8679.8679.8679     

.0003

.0360

.8682 

.8679 

.8676 

Chk Pass

 Th2832
ppm

.0103.0103.0103.0103     

.0007
6.413

.0096 

.0109 

.0105 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0007
965.9

-.0002 
-.0006 
 .0007 

Chk Pass

 Tl1908
ppm

.0014.0014.0014.0014     

.0008
53.27

.0012 

.0008 

.0023 

Chk Pass

 U_3670
ppm

.0176.0176.0176.0176     

.0069
39.30

.0221 

.0097 

.0211 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0011
148.3

-.0004 
-.0019 
 .0001 

Chk Pass

 Zn2138
ppm

.0077.0077.0077.0077     

.0001
1.145

.0078 

.0076 

.0077 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6877.66877.66877.66877.6     
  21.9

.31826

6865.0 
6902.8 
6864.8 
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Sample Name: 160-5524-E-5-B        Acquired: 2/21/2014 17:10:43        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
53.58

-.0001 
-.0004 
-.0004 

Chk Pass

 Al3961
ppm

.0012.0012.0012.0012     

.0037
309.1

.0047 
-.0026 
 .0015 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0007
104.5

-.0005 
-.0001 
-.0014 

Chk Pass

 B_2496
ppm

.0342.0342.0342.0342     

.0007
2.012

.0346 

.0344 

.0334 

Chk Pass

 Ba4554
ppm

.0210.0210.0210.0210     

.0001

.4664

.0212 

.0210 

.0210 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
96.40

.0000 
 .0000 
 .0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
114.2

-.0035 
 .0001 
-.0014 

Chk Pass

 Ca1840
ppm

17.5117.5117.5117.51     
  .10

.5778

17.62 
17.44 
17.46 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
461.9

.0000 

.0000 
 .0000 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0001
25.72

.0003 

.0005 

.0006 

Chk Pass

 Cr2835
ppm

.0004.0004.0004.0004     

.0015
337.1

.0002 

.0020 
-.0009 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
66.62

-.0009 
-.0005 
-.0002 

Chk Pass

 Fe2599
ppm

.0000.0000.0000.0000    <

.0014
788.0

.0013 
-.0003 
-.0015 

Chk Pass

 K_7664
ppm

.6872.6872.6872.6872     

.0143
2.077

.6715 

.6906 

.6995 

Chk Pass

 Li6707
ppm

.0053.0053.0053.0053     

.0003
5.406

.0053 

.0055 

.0050 

Chk Pass

 Mg2798
ppm

8.1028.1028.1028.102     
 .020

.2423

8.125 
8.093 
8.089 

Chk Pass

 Mn2576
ppm

.0048.0048.0048.0048     

.0001
1.807

.0049 

.0049 

.0047 

Chk Pass

 Mo2020
ppm

.0018.0018.0018.0018     

.0001
6.255

.0018 

.0016 

.0018 

Chk Pass

 Na5895
ppm

4.9184.9184.9184.918     
 .071

1.450

4.854 
4.907 
4.995 

Chk Pass

 Ni2216
ppm

.0012.0012.0012.0012     

.0003
22.10

.0014 

.0013 

.0009 

Chk Pass

 P_1774
ppm

.0068.0068.0068.0068     

.0002
2.889

.0069 

.0069 

.0065 

Chk Pass

 Pb2203
ppm

.0011.0011.0011.0011     

.0008
66.44

.0003 

.0017 

.0015 

Chk Pass

 S_1820
ppm

3.3853.3853.3853.385     
 .020

.5815

3.408 
3.372 
3.376 

Chk Pass

 Sb2068
ppm

.0021.0021.0021.0021     

.0006
29.24

.0019 

.0028 

.0016 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0014
3932.

.0011 
-.0015 
 .0004 

Chk Pass

 Si2516
ppm

1.5361.5361.5361.536     
 .008

.5051

1.530 
1.533 
1.545 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0007
268.9

-.0005 
 .0008 
 .0005 

Chk Pass
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Sample Name: 160-5524-E-5-B        Acquired: 2/21/2014 17:10:43        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.8731.8731.8731.8731     

.0016

.1841

.8727 

.8748 

.8717 

Chk Pass

 Th2832
ppm

.0053.0053.0053.0053     

.0031
59.27

.0018 

.0078 

.0062 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0005
195.5

.0001 

.0009 
-.0002 

Chk Pass

 Tl1908
ppm

.0024.0024.0024.0024     

.0015
60.55

.0041 

.0017 

.0014 

Chk Pass

 U_3670
ppm

.0124.0124.0124.0124     

.0122
98.19

.0238 
-.0005 
 .0141 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
65.94

-.0011 
-.0017 
-.0038 

Chk Pass

 Zn2138
ppm

.0082.0082.0082.0082     

.0000

.3973

.0083 

.0082 

.0082 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7042.97042.97042.97042.9     
  32.6

.46223

7011.4 
7076.4 
7040.8 

Page 606 of 801



Sample Name: 160-5524-E-6-B        Acquired: 2/21/2014 17:14:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
55.58

-.0006 
-.0002 
-.0004 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0061
106.8

.0013 
-.0086 
-.0098 

Chk Pass

 As1890
ppm

.0016.0016.0016.0016     

.0006
39.64

.0020 

.0019 

.0008 

Chk Pass

 B_2496
ppm

.0234.0234.0234.0234     

.0021
9.047

.0256 

.0233 

.0214 

Chk Pass

 Ba4554
ppm

.0036.0036.0036.0036     

.0001
2.186

.0037 

.0035 

.0036 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
24.62

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
17.73

-.0054 
-.0039 
-.0042 

Chk Pass

 Ca1840
ppm

12.5612.5612.5612.56     
  .11

.8361

12.44 
12.60 
12.64 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
103.9

.0002 

.0002 

.0000 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
53.21

.0002 

.0003 

.0001 

Chk Pass

 Cr2835
ppm

.0002.0002.0002.0002     

.0008
404.7

-.0006 
 .0002 
 .0010 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0008
118.9

-.0011 
-.0011 
 .0002 

Chk Pass

 Fe2599
ppm

.0010.0010.0010.0010     

.0005
53.98

.0004 

.0013 

.0012 

Chk Pass

 K_7664
ppm

1.7471.7471.7471.747     
 .118

6.739

1.826 
1.804 
1.612 

Chk Pass

 Li6707
ppm

.0087.0087.0087.0087     

.0008
9.208

.0094 

.0089 

.0079 

Chk Pass

 Mg2798
ppm

5.2885.2885.2885.288     
 .048

.9117

5.235 
5.301 
5.328 

Chk Pass

 Mn2576
ppm

.0037.0037.0037.0037     

.0002
6.229

.0040 

.0035 

.0037 

Chk Pass

 Mo2020
ppm

.0077.0077.0077.0077     

.0002
2.486

.0076 

.0076 

.0079 

Chk Pass

 Na5895
ppm

26.4926.4926.4926.49     
 1.70

6.431

27.60 
27.35 
24.53 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0003
49.69

.0007 

.0002 

.0006 

Chk Pass

 P_1774
ppm

.0043.0043.0043.0043     

.0006
13.81

.0040 

.0039 

.0050 

Chk Pass

 Pb2203
ppm

.0013.0013.0013.0013     

.0004
27.67

.0014 

.0016 

.0009 

Chk Pass

 S_1820
ppm

5.3965.3965.3965.396     
 .053

.9772

5.336 
5.421 
5.432 

Chk Pass

 Sb2068
ppm

.0029.0029.0029.0029     

.0011
37.78

.0030 

.0017 

.0039 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0008
122.3

-.0016 
 .0000 
-.0004 

Chk Pass

 Si2516
ppm

1.2461.2461.2461.246     
 .020

1.584

1.238 
1.269 
1.231 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0002
34.92

.0008 

.0008 

.0004 

Chk Pass
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Sample Name: 160-5524-E-6-B        Acquired: 2/21/2014 17:14:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2275.2275.2275.2275     

.0015

.6797

.2283 

.2284 

.2257 

Chk Pass

 Th2832
ppm

.0082.0082.0082.0082     

.0027
33.15

.0057 

.0111 

.0079 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0005
184.8

-.0009 
.0000 
 .0001 

Chk Pass

 Tl1908
ppm

.0007.0007.0007.0007     

.0014
185.7

-.0008 
 .0018 
 .0011 

Chk Pass

 U_3670
ppm

.0095.0095.0095.0095     

.0209
220.4

.0283 
-.0130 
 .0131 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0013
131.8

.0005 
-.0018 
-.0018 

Chk Pass

 Zn2138
ppm

.0095.0095.0095.0095     

.0003
3.229

.0092 

.0096 

.0098 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6836.36836.36836.36836.3     
  41.2

.60271

6883.7 
6816.5 
6808.8 
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Sample Name: MB 160-105783/1-A        Acquired: 2/21/2014 17:18:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0002
106.6

.0002 

.0004 

.0000 

Chk Pass

 Al3961
ppm

.0059.0059.0059.0059     

.0009
15.97

.0049 

.0068 

.0059 

Chk Pass

 As1890
ppm

.0008.0008.0008.0008     

.0009
121.7

.0006 

.0018 
-.0001 

Chk Pass

 B_2496
ppm

.0002.0002.0002.0002     

.0006
294.2

.0003 
-.0005 
 .0008 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
31.93

-.0002 
-.0004 
-.0002 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
1438.

.0000 

.0000 
 .0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
35.21

-.0035 
-.0029 
-.0055 

Chk Pass

 Ca1840
ppm

.0178.0178.0178.0178     

.0006
3.213

.0183 

.0172 

.0178 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0002
808.6

.0001 
-.0002 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0004
321.8

-.0006 
 .0000 
 .0002 

Chk Pass

 Cr2835
ppm

.0007.0007.0007.0007     

.0006
86.52

.0000 

.0012 

.0008 

Chk Pass

 Cu2178
ppm

.0012.0012.0012.0012     

.0011
88.42

.0014 

.0001 

.0023 

Chk Pass

 Fe2599
ppm

.0009.0009.0009.0009     

.0005
55.07

.0004 

.0010 

.0014 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0105
38.47

-.0154 
-.0355 
-.0307 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0003
70.21

.0004 

.0008 

.0002 

Chk Pass

 Mg2798
ppm

.0101.0101.0101.0101     

.0070
69.30

.0029 

.0105 

.0168 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0002
201.5

.0003 

.0000 

.0000 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0002
5629.

.0002 
-.0001 
.0000 

Chk Pass

 Na5895
ppm

.0025.0025.0025.0025     

.0031
126.1

.0057 
-.0005 
 .0023 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0001
443.8

-.0001 
 .0001 
 .0000 

Chk Pass

 P_1774
ppm

.0010.0010.0010.0010     

.0012
114.1

-.0002 
 .0011 
 .0022 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0000
7.631

.0006 

.0007 

.0006 

Chk Pass

 S_1820
ppm

.0015.0015.0015.0015     

.0024
155.7

.0038 
-.0010 
 .0018 

Chk Pass

 Sb2068
ppm

.0012.0012.0012.0012     

.0003
24.84

.0011 

.0015 

.0009 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0015
274.9

.0011 
-.0008 
-.0018 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0017
8.202

-.0214 
-.0183 
-.0209 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0002
34.57

.0003 

.0007 

.0005 

Chk Pass
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Sample Name: MB 160-105783/1-A        Acquired: 2/21/2014 17:18:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0001.0001.0001.0001     

.0000
48.41

.0000 

.0001 

.0001 

Chk Pass

 Th2832
ppm

.0049.0049.0049.0049     

.0022
45.52

.0024 

.0057 

.0065 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0003
147.8

.0005 
-.0001 
 .0002 

Chk Pass

 Tl1908
ppm

.0021.0021.0021.0021     

.0007
34.65

.0023 

.0013 

.0026 

Chk Pass

 U_3670
ppm

.0077.0077.0077.0077     

.0139
181.5

.0130 

.0182 
-.0081 

Chk Pass

 V_2908
ppm

.0037.0037.0037.0037     

.0037
100.3

.0060 
-.0006 
 .0057 

Chk Pass

 Zn2138
ppm

.0076.0076.0076.0076     

.0003
3.854

.0079 

.0075 

.0073 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7201.87201.87201.87201.8     
  47.4

.65862

7214.2 
7149.3 
7241.7 
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Sample Name: LCS 160-105783/2-A        Acquired: 2/21/2014 17:22:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2037.2037.2037.2037     

.0014

.7028

.2048 

.2020 

.2042 

Chk Pass

 Al3961
ppm

9.9369.9369.9369.936     
 .102

1.027

9.821 
9.973 
10.01 

Chk Pass

 As1890
ppm

.9768.9768.9768.9768     

.0018

.1846

.9763 

.9788 

.9753 

Chk Pass

 B_2496
ppm

1.8851.8851.8851.885     
 .008

.4214

1.888 
1.891 
1.876 

Chk Pass

 Ba4554
ppm

.9890.9890.9890.9890     

.0056

.5632

.9828 

.9935 

.9907 

Chk Pass

 Be3130
ppm

.9800.9800.9800.9800     

.0041

.4160

.9811 

.9835 

.9755 

Chk Pass

 Bi2230
ppm

1.0491.0491.0491.049     
 .002

.1999

1.051 
1.046 
1.049 

Chk Pass

 Ca1840
ppm

10.7310.7310.7310.73     
  .04

.3674

10.76 
10.75 
10.69 

Chk Pass

 Cd2288
ppm

.9946.9946.9946.9946     

.0026

.2659

.9967 

.9955 

.9917 

Chk Pass

 Co2286
ppm

1.0701.0701.0701.070     
 .004

.3243

1.071 
1.072 
1.066 

Chk Pass

 Cr2835
ppm

1.0111.0111.0111.011     
 .010

.9449

1.021 
1.010 
1.002 

Chk Pass

 Cu2178
ppm

1.0441.0441.0441.044     
 .005

.4460

1.048 
1.046 
1.039 

Chk Pass

 Fe2599
ppm

9.6729.6729.6729.672     
 .044

.4523

9.716 
9.673 
9.628 

Chk Pass

 K_7664
ppm

11.6811.6811.6811.68     
  .26

2.208

11.38 
11.83 
11.84 

Chk Pass

 Li6707
ppm

1.1981.1981.1981.198     
 .032

2.680

1.161 
1.213 
1.219 

Chk Pass

 Mg2798
ppm

9.1799.1799.1799.179     
 .025

.2672

9.207 
9.170 
9.160 

Chk Pass

 Mn2576
ppm

.9570.9570.9570.9570     

.0053

.5538

.9631 

.9549 

.9531 

Chk Pass

 Mo2020
ppm

.5069.5069.5069.5069     

.0016

.3253

.5072 

.5084 

.5052 

Chk Pass

 Na5895
ppm

11.7211.7211.7211.72     
  .29

2.437

11.39 
11.89 
11.89 

Chk Pass

 Ni2216
ppm

1.0501.0501.0501.050     
 .004

.3466

1.049 
1.054 
1.046 

Chk Pass

 P_1774
ppm

1.0841.0841.0841.084     
 .004

.3955

1.088 
1.086 
1.080 

Chk Pass

 Pb2203
ppm

1.0651.0651.0651.065     
 .003

.2789

1.067 
1.066 
1.062 

Chk Pass

 S_1820
ppm

9.9549.9549.9549.954     
 .020

.2014

9.962 
9.968 
9.931 

Chk Pass

 Sb2068
ppm

.5017.5017.5017.5017     

.0020

.3956

.5027 

.4995 

.5031 

Chk Pass

 Se1960
ppm

.5023.5023.5023.5023     

.0034

.6708

.5060 

.4995 

.5013 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0039
92.84

-.0032 
-.0009 
-.0086 

Chk Pass

 Sn1899
ppm

1.0191.0191.0191.019     
 .005

.4513

1.020 
1.023 
1.014 

Chk Pass
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Sample Name: LCS 160-105783/2-A        Acquired: 2/21/2014 17:22:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0161.0161.0161.016     
 .006

.5678

1.010 
1.022 
1.016 

Chk Pass

 Th2832
ppm

1.0201.0201.0201.020     
 .006

.6311

1.027 
1.018 
1.014 

Chk Pass

 Ti3349
ppm

.9710.9710.9710.9710     

.0024

.2507

.9707 

.9736 

.9688 

Chk Pass

 Tl1908
ppm

.2321.2321.2321.2321     

.0013

.5714

.2336 

.2320 

.2309 

Chk Pass

 U_3670
ppm

1.0081.0081.0081.008     
 .015

1.445

1.024 
1.003 
 .9964 

Chk Pass

 V_2908
ppm

.9772.9772.9772.9772     

.0083

.8481

.9859 

.9694 

.9762 

Chk Pass

 Zn2138
ppm

1.0361.0361.0361.036     
 .003

.3054

1.038 
1.037 
1.032 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6825.16825.16825.16825.1     
  29.7

.43522

6798.3 
6819.8 
6857.0 
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Sample Name: 160-5553-C-1-A        Acquired: 2/21/2014 17:25:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
191.2

-.0002 
-.0004 
 .0001 

Chk Pass

 Al3961
ppm

.0177.0177.0177.0177     

.0046
26.27

.0196 

.0124 

.0210 

Chk Pass

 As1890
ppm

.0011.0011.0011.0011     

.0006
51.95

.0005 

.0011 

.0017 

Chk Pass

 B_2496
ppm

.0171.0171.0171.0171     

.0019
11.26

.0150 

.0187 

.0175 

Chk Pass

 Ba4554
ppm

.0267.0267.0267.0267     

.0001

.4856

.0265 

.0268 

.0267 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
42.16

.0001 

.0000 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
33.35

-.0023 
-.0035 
-.0018 

Chk Pass

 Ca1840
ppm

15.9915.9915.9915.99     
  .15

.9592

16.17 
15.88 
15.93 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
209.4

.0000 

.0000 
 .0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0004
299.1

.0005 
-.0003 
 .0002 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0004
32.30

.0017 

.0010 

.0010 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
1296.

.0003 
-.0004 
 .0001 

Chk Pass

 Fe2599
ppm

.0101.0101.0101.0101     

.0020
20.15

.0123 

.0082 

.0097 

Chk Pass

 K_7664
ppm

.5767.5767.5767.5767     

.0149
2.589

.5595 

.5866 

.5840 

Chk Pass

 Li6707
ppm

.0051.0051.0051.0051     

.0001
1.733

.0050 

.0052 

.0051 

Chk Pass

 Mg2798
ppm

6.6156.6156.6156.615     
 .037

.5632

6.637 
6.572 
6.637 

Chk Pass

 Mn2576
ppm

.0640.0640.0640.0640     

.0003

.4243

.0643 

.0639 

.0638 

Chk Pass

 Mo2020
ppm

.0049.0049.0049.0049     

.0003
5.112

.0051 

.0051 

.0046 

Chk Pass

 Na5895
ppm

21.5021.5021.5021.50     
  .28

1.326

21.18 
21.71 
21.61 

Chk Pass

 Ni2216
ppm

.0009.0009.0009.0009     

.0002
21.63

.0008 

.0009 

.0012 

Chk Pass

 P_1774
ppm

.0163.0163.0163.0163     

.0011
6.870

.0161 

.0154 

.0176 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0010
181.2

.0014 

.0010 
-.0006 

Chk Pass

 S_1820
ppm

4.9364.9364.9364.936     
 .061

1.237

5.005 
4.916 
4.888 

Chk Pass

 Sb2068
ppm

.0025.0025.0025.0025     

.0016
63.76

.0008 

.0028 

.0039 

Chk Pass

 Se1960
ppm

.0003.0003.0003.0003     

.0012
345.6

-.0004 
 .0017 
-.0003 

Chk Pass

 Si2516
ppm

1.3851.3851.3851.385     
 .004

.2766

1.389 
1.381 
1.385 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0001
17.23

.0002 

.0003 

.0003 

Chk Pass
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Sample Name: 160-5553-C-1-A        Acquired: 2/21/2014 17:25:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0816.0816.0816.0816     

.0005

.6013

.0812 

.0815 

.0822 

Chk Pass

 Th2832
ppm

.0053.0053.0053.0053     

.0018
34.66

.0032 

.0062 

.0065 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0001
82.90

.0003 

.0000 

.0002 

Chk Pass

 Tl1908
ppm

.0002.0002.0002.0002     

.0011
496.3

-.0009 
 .0004 
 .0012 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0202
311.0

.0130 
-.0052 
-.0273 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0011
188.6

.0007 
-.0014 
-.0011 

Chk Pass

 Zn2138
ppm

.0101.0101.0101.0101     

.0001
1.407

.0103 

.0100 

.0101 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6937.76937.76937.76937.7     
  66.7

.96083

6862.9 
6990.7 
6959.6 
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Sample Name: 160-5553-C-1-A SD        Acquired: 2/21/2014 17:29:40        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0003.0003.0003.0003     

.0004
164.5

.0007 

.0002 
-.0001 

Chk Pass

 Al3961
ppm

.0057.0057.0057.0057     

.0030
52.52

.0084 

.0025 

.0062 

Chk Pass

 As1890
ppm

.0018.0018.0018.0018     

.0008
45.18

.0015 

.0027 

.0012 

Chk Pass

 B_2496
ppm

.0013.0013.0013.0013     

.0019
153.3

.0028 
-.0009 
 .0019 

Chk Pass

 Ba4554
ppm

.0052.0052.0052.0052     

.0001
2.029

.0054 

.0052 

.0052 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
136.7

.0000 

.0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0024
101.7

-.0005 
-.0051 
-.0015 

Chk Pass

 Ca1840
ppm

3.3073.3073.3073.307     
 .016

.4850

3.326 
3.299 
3.297 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
1148.

.0000 
 .0001 
-.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
164.4

.0000 
-.0001 
 .0000 

Chk Pass

 Cr2835
ppm

.0003.0003.0003.0003     

.0010
329.3

-.0006 
 .0001 
 .0015 

Chk Pass

 Cu2178
ppm

.0005.0005.0005.0005     

.0009
162.4

.0013 
-.0004 
 .0008 

Chk Pass

 Fe2599
ppm

.0009.0009.0009.0009     

.0015
167.6

-.0001 
 .0002 
 .0025 

Chk Pass

 K_7664
ppm

.1179.1179.1179.1179     

.0092
7.811

.1144 

.1284 

.1111 

Chk Pass

 Li6707
ppm

.0013.0013.0013.0013     

.0003
21.96

.0010 

.0015 

.0015 

Chk Pass

 Mg2798
ppm

1.3371.3371.3371.337     
 .006

.4671

1.330 
1.339 
1.343 

Chk Pass

 Mn2576
ppm

.0131.0131.0131.0131     

.0003
2.517

.0127 

.0134 

.0131 

Chk Pass

 Mo2020
ppm

.0011.0011.0011.0011     

.0002
16.60

.0011 

.0012 

.0009 

Chk Pass

 Na5895
ppm

4.0604.0604.0604.060     
 .089

2.187

4.043 
4.156 
3.981 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0002
2218.

-.0001 
-.0002 
 .0002 

Chk Pass

 P_1774
ppm

.0046.0046.0046.0046     

.0010
21.45

.0055 

.0047 

.0035 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0003
41.42

.0010 

.0004 

.0007 

Chk Pass

 S_1820
ppm

.9733.9733.9733.9733     

.0124
1.269

.9855 

.9736 

.9608 

Chk Pass

 Sb2068
ppm

.0001.0001.0001.0001     

.0007
533.5

.0009 

.0001 
-.0006 

Chk Pass

 Se1960
ppm

.0014.0014.0014.0014     

.0016
115.0

-.0003 
 .0017 
 .0029 

Chk Pass

 Si2516
ppm

.2566.2566.2566.2566     

.0040
1.562

.2607 

.2563 

.2527 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0005
312.2

.0001 
-.0003 
 .0006 

Chk Pass
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Sample Name: 160-5553-C-1-A SD        Acquired: 2/21/2014 17:29:40        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0165.0165.0165.0165     

.0000

.1604

.0165 

.0165 

.0165 

Chk Pass

 Th2832
ppm

.0065.0065.0065.0065     

.0024
36.70

.0085 

.0038 

.0071 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0001
148.9

-.0002 
 .0001 
-.0001 

Chk Pass

 Tl1908
ppm

.0005.0005.0005.0005     

.0005
104.9

.0000 
 .0010 
 .0004 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0054
82.46

-.0010 
-.0119 
-.0069 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0052
283.4

.0041 
-.0053 
-.0043 

Chk Pass

 Zn2138
ppm

.0047.0047.0047.0047     

.0002
3.905

.0048 

.0045 

.0049 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6977.06977.06977.06977.0     
  56.2

.80480

6921.7 
7034.0 
6975.4 
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Sample Name: 160-5553-C-1-B MS        Acquired: 2/21/2014 17:33:33        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0414.0414.0414.0414     

.0001

.3117

.0415 

.0412 

.0415 

Chk Pass

 Al3961
ppm

1.9441.9441.9441.944     
 .026

1.354

1.914 
1.953 
1.965 

Chk Pass

 As1890
ppm

.1976.1976.1976.1976     

.0034
1.721

.2012 

.1945 

.1970 

Chk Pass

 B_2496
ppm

.3898.3898.3898.3898     

.0016

.4177

.3879 

.3907 

.3908 

Chk Pass

 Ba4554
ppm

.2227.2227.2227.2227     

.0016

.7158

.2212 

.2226 

.2244 

Chk Pass

 Be3130
ppm

.1975.1975.1975.1975     

.0008

.3908

.1982 

.1967 

.1975 

Chk Pass

 Bi2230
ppm

.2062.2062.2062.2062     

.0034
1.629

.2098 

.2058 

.2031 

Chk Pass

 Ca1840
ppm

18.7318.7318.7318.73     
  .25

1.349

19.03 
18.59 
18.59 

Chk Pass

 Cd2288
ppm

.1997.1997.1997.1997     

.0026
1.322

.2027 

.1984 

.1979 

Chk Pass

 Co2286
ppm

.2162.2162.2162.2162     

.0033
1.540

.2200 

.2147 

.2139 

Chk Pass

 Cr2835
ppm

.2072.2072.2072.2072     

.0036
1.729

.2105 

.2034 

.2078 

Chk Pass

 Cu2178
ppm

.2037.2037.2037.2037     

.0020

.9823

.2060 

.2031 

.2021 

Chk Pass

 Fe2599
ppm

1.9741.9741.9741.974     
 .015

.7425

1.990 
1.961 
1.970 

Chk Pass

 K_7664
ppm

2.6862.6862.6862.686     
 .043

1.614

2.637 
2.706 
2.716 

Chk Pass

 Li6707
ppm

.2188.2188.2188.2188     

.0069
3.154

.2109 

.2219 

.2236 

Chk Pass

 Mg2798
ppm

8.6448.6448.6448.644     
 .043

.4925

8.693 
8.618 
8.621 

Chk Pass

 Mn2576
ppm

.2590.2590.2590.2590     

.0014

.5502

.2605 

.2576 

.2589 

Chk Pass

 Mo2020
ppm

.1077.1077.1077.1077     

.0012
1.085

.1091 

.1072 

.1069 

Chk Pass

 Na5895
ppm

22.2822.2822.2822.28     
  .56

2.513

21.64 
22.50 
22.69 

Chk Pass

 Ni2216
ppm

.2109.2109.2109.2109     

.0034
1.608

.2149 

.2092 

.2088 

Chk Pass

 P_1774
ppm

.2371.2371.2371.2371     

.0027
1.156

.2402 

.2350 

.2360 

Chk Pass

 Pb2203
ppm

.2128.2128.2128.2128     

.0024
1.148

.2155 

.2120 

.2108 

Chk Pass

 S_1820
ppm

7.1077.1077.1077.107     
 .103

1.448

7.225 
7.059 
7.036 

Chk Pass

 Sb2068
ppm

.1021.1021.1021.1021     

.0018
1.746

.1041 

.1018 

.1005 

Chk Pass

 Se1960
ppm

.0982.0982.0982.0982     

.0026
2.633

.1003 

.0990 

.0953 

Chk Pass

 Si2516
ppm

1.4831.4831.4831.483     
 .009

.6031

1.473 
1.487 
1.489 

Chk Pass

 Sn1899
ppm

.2041.2041.2041.2041     

.0036
1.776

.2083 

.2017 

.2024 

Chk Pass
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Sample Name: 160-5553-C-1-B MS        Acquired: 2/21/2014 17:33:33        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2852.2852.2852.2852     

.0014

.4862

.2841 

.2846 

.2867 

Chk Pass

 Th2832
ppm

.2113.2113.2113.2113     

.0055
2.621

.2175 

.2068 

.2096 

Chk Pass

 Ti3349
ppm

.1957.1957.1957.1957     

.0019

.9483

.1957 

.1938 

.1976 

Chk Pass

 Tl1908
ppm

.0494.0494.0494.0494     

.0009
1.866

.0501 

.0497 

.0484 

Chk Pass

 U_3670
ppm

.2068.2068.2068.2068     

.0135
6.543

.2215 

.1949 

.2039 

Chk Pass

 V_2908
ppm

.1976.1976.1976.1976     

.0040
2.030

.1949 

.1957 

.2022 

Chk Pass

 Zn2138
ppm

.2128.2128.2128.2128     

.0027
1.266

.2158 

.2116 

.2108 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6819.36819.36819.36819.3     
  76.2

1.1180

6731.8 
6871.4 
6854.7 
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Sample Name: 160-5553-C-1-C MSD        Acquired: 2/21/2014 17:37:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0414.0414.0414.0414     

.0007
1.774

.0407 

.0413 

.0422 

Chk Pass

 Al3961
ppm

1.9751.9751.9751.975     
 .009

.4553

1.984 
1.974 
1.966 

Chk Pass

 As1890
ppm

.1978.1978.1978.1978     

.0016

.8259

.1960 

.1987 

.1989 

Chk Pass

 B_2496
ppm

.3931.3931.3931.3931     

.0025

.6458

.3935 

.3904 

.3954 

Chk Pass

 Ba4554
ppm

.2236.2236.2236.2236     

.0006

.2777

.2240 

.2239 

.2229 

Chk Pass

 Be3130
ppm

.1978.1978.1978.1978     

.0002

.1115

.1980 

.1978 

.1976 

Chk Pass

 Bi2230
ppm

.2103.2103.2103.2103     

.0023
1.096

.2076 

.2116 

.2116 

Chk Pass

 Ca1840
ppm

18.7318.7318.7318.73     
  .14

.7284

18.61 
18.70 
18.88 

Chk Pass

 Cd2288
ppm

.2010.2010.2010.2010     

.0025
1.252

.1988 

.2005 

.2038 

Chk Pass

 Co2286
ppm

.2172.2172.2172.2172     

.0023
1.079

.2153 

.2165 

.2198 

Chk Pass

 Cr2835
ppm

.2068.2068.2068.2068     

.0015

.7101

.2070 

.2053 

.2082 

Chk Pass

 Cu2178
ppm

.2073.2073.2073.2073     

.0035
1.674

.2053 

.2053 

.2113 

Chk Pass

 Fe2599
ppm

1.9811.9811.9811.981     
 .002

.0862

1.983 
1.980 
1.979 

Chk Pass

 K_7664
ppm

2.7042.7042.7042.704     
 .037

1.388

2.697 
2.744 
2.670 

Chk Pass

 Li6707
ppm

.2218.2218.2218.2218     

.0012

.5599

.2229 

.2221 

.2205 

Chk Pass

 Mg2798
ppm

8.6428.6428.6428.642     
 .021

.2434

8.656 
8.651 
8.617 

Chk Pass

 Mn2576
ppm

.2600.2600.2600.2600     

.0007

.2849

.2609 

.2596 

.2596 

Chk Pass

 Mo2020
ppm

.1083.1083.1083.1083     

.0010

.9203

.1079 

.1075 

.1094 

Chk Pass

 Na5895
ppm

22.3522.3522.3522.35     
  .13

.5930

22.39 
22.46 
22.21 

Chk Pass

 Ni2216
ppm

.2118.2118.2118.2118     

.0024
1.123

.2099 

.2111 

.2145 

Chk Pass

 P_1774
ppm

.2403.2403.2403.2403     

.0032
1.322

.2394 

.2378 

.2439 

Chk Pass

 Pb2203
ppm

.2146.2146.2146.2146     

.0019

.8823

.2130 

.2142 

.2167 

Chk Pass

 S_1820
ppm

7.1147.1147.1147.114     
 .106

1.488

7.015 
7.101 
7.226 

Chk Pass

 Sb2068
ppm

.1018.1018.1018.1018     

.0023
2.253

.1000 

.1009 

.1044 

Chk Pass

 Se1960
ppm

.1004.1004.1004.1004     

.0049
4.897

.0963 

.0990 

.1059 

Chk Pass

 Si2516
ppm

1.5001.5001.5001.500     
 .006

.3767

1.507 
1.496 
1.498 

Chk Pass

 Sn1899
ppm

.2045.2045.2045.2045     

.0015

.7097

.2031 

.2045 

.2060 

Chk Pass
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Sample Name: 160-5553-C-1-C MSD        Acquired: 2/21/2014 17:37:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2848.2848.2848.2848     

.0004

.1244

.2851 

.2850 

.2844 

Chk Pass

 Th2832
ppm

.2131.2131.2131.2131     

.0017

.7759

.2148 

.2116 

.2128 

Chk Pass

 Ti3349
ppm

.1969.1969.1969.1969     

.0011

.5480

.1980 

.1968 

.1959 

Chk Pass

 Tl1908
ppm

.0487.0487.0487.0487     

.0009
1.807

.0484 

.0480 

.0497 

Chk Pass

 U_3670
ppm

.1981.1981.1981.1981     

.0012

.6212

.1980 

.1994 

.1969 

Chk Pass

 V_2908
ppm

.2024.2024.2024.2024     

.0020
1.002

.2038 

.2034 

.2001 

Chk Pass

 Zn2138
ppm

.2156.2156.2156.2156     

.0024
1.115

.2134 

.2153 

.2182 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6752.16752.16752.16752.1     
  24.7

.36517

6775.8 
6753.8 
6726.6 
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Sample Name: 160-5553-D-1-A        Acquired: 2/21/2014 17:40:52        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
39.11

-.0009 
-.0005 
-.0005 

Chk Pass

 Al3961
ppm

.0068.0068.0068.0068     

.0073
106.6

.0004 

.0054 

.0147 

Chk Pass

 As1890
ppm

.0011.0011.0011.0011     

.0009
79.48

.0001 

.0015 

.0016 

Chk Pass

 B_2496
ppm

.0132.0132.0132.0132     

.0026
20.06

.0131 

.0106 

.0158 

Chk Pass

 Ba4554
ppm

.0279.0279.0279.0279     

.0003

.9613

.0277 

.0278 

.0282 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
53.81

.0000 

.0000 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
31.57

-.0024 
-.0042 
-.0047 

Chk Pass

 Ca1840
ppm

16.4116.4116.4116.41     
  .05

.3099

16.47 
16.38 
16.38 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
73.39

.0000 
-.0001 
-.0002 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0003
131.4

.0001 

.0006 

.0000 

Chk Pass

 Cr2835
ppm

.0003.0003.0003.0003     

.0004
141.3

.0005 
-.0002 
 .0006 

Chk Pass

 Cu2178
ppm

.0003.0003.0003.0003     

.0004
108.0

.0004 
-.0001 
 .0006 

Chk Pass

 Fe2599
ppm

.0017.0017.0017.0017     

.0012
72.28

.0030 

.0016 

.0006 

Chk Pass

 K_7664
ppm

.5203.5203.5203.5203     

.0073
1.408

.5287 

.5171 

.5152 

Chk Pass

 Li6707
ppm

.0046.0046.0046.0046     

.0004
7.769

.0050 

.0046 

.0043 

Chk Pass

 Mg2798
ppm

6.7156.7156.7156.715     
 .013

.1960

6.700 
6.724 
6.720 

Chk Pass

 Mn2576
ppm

.0657.0657.0657.0657     

.0005

.7988

.0663 

.0654 

.0655 

Chk Pass

 Mo2020
ppm

.0050.0050.0050.0050     

.0001
2.040

.0051 

.0049 

.0049 

Chk Pass

 Na5895
ppm

20.2620.2620.2620.26     
  .26

1.262

20.00 
20.51 
20.25 

Chk Pass

 Ni2216
ppm

.0011.0011.0011.0011     

.0001
14.08

.0011 

.0011 

.0009 

Chk Pass

 P_1774
ppm

.0148.0148.0148.0148     

.0018
11.99

.0128 

.0161 

.0154 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0009
914.9

-.0008 
 .0010 
-.0005 

Chk Pass

 S_1820
ppm

4.9004.9004.9004.900     
 .017

.3367

4.919 
4.896 
4.886 

Chk Pass

 Sb2068
ppm

.0016.0016.0016.0016     

.0016
99.80

.0006 

.0035 

.0008 

Chk Pass

 Se1960
ppm

.0008.0008.0008.0008     

.0006
66.70

.0013 

.0010 

.0002 

Chk Pass

 Si2516
ppm

1.3801.3801.3801.380     
 .006

.4340

1.387 
1.377 
1.377 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
155.5

-.0005 
-.0003 
 .0002 

Chk Pass
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Sample Name: 160-5553-D-1-A        Acquired: 2/21/2014 17:40:52        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0837.0837.0837.0837     

.0004

.5319

.0832 

.0839 

.0840 

Chk Pass

 Th2832
ppm

.0018.0018.0018.0018     

.0030
163.5

.0022 

.0046 
-.0013 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0003
290.1

.0003 

.0002 
-.0002 

Chk Pass

 Tl1908
ppm

.0031.0031.0031.0031     

.0008
26.92

.0040 

.0023 

.0030 

Chk Pass

 U_3670
ppm

.0022.0022.0022.0022     

.0144
668.0

.0034 

.0160 
-.0128 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0029
200.8

-.0030 
-.0031 
 .0019 

Chk Pass

 Zn2138
ppm

.0073.0073.0073.0073     

.0001
1.205

.0073 

.0072 

.0074 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6929.36929.36929.36929.3     
  23.0

.33241

6918.3 
6913.8 
6955.7 
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Sample Name: CCV        Acquired: 2/21/2014 17:44:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9926.9926.9926.9926     

.0090

.9090

1.001 
 .9929 
 .9834 

Chk Pass

 Al3961
ppm

48.8048.8048.8048.80     
  .18

.3597

48.96 
48.82 
48.61 

Chk Pass

 As1890
ppm

4.9444.9444.9444.944     
 .009

.1710

4.942 
4.936 
4.953 

Chk Pass

 B_2496
ppm

4.8784.8784.8784.878     
 .010

.2118

4.883 
4.866 
4.885 

Chk Pass

 Ba4554
ppm

4.8774.8774.8774.877     
 .059

1.214

4.932 
4.886 
4.815 

Chk Pass

 Be3130
ppm

4.9904.9904.9904.990     
 .019

.3777

5.005 
4.969 
4.997 

Chk Pass

 Bi2230
ppm

5.0025.0025.0025.002     
 .024

.4777

5.006 
4.977 
5.024 

Chk Pass

 Ca1840
ppm

51.3151.3151.3151.31     
  .09

.1843

51.42 
51.25 
51.26 

Chk Pass

 Cd2288
ppm

4.9184.9184.9184.918     
 .011

.2128

4.920 
4.906 
4.927 

Chk Pass

 Co2286
ppm

5.1415.1415.1415.141     
 .012

.2255

5.150 
5.128 
5.144 

Chk Pass

 Cr2835
ppm

5.0315.0315.0315.031     
 .027

.5397

5.060 
5.026 
5.006 

Chk Pass

 Cu2178
ppm

4.9374.9374.9374.937     
 .015

.2932

4.944 
4.920 
4.946 

Chk Pass

 Fe2599
ppm

49.1349.1349.1349.13     
  .14

.2763

49.18 
48.98 
49.24 

Chk Pass

 K_7664
ppm

50.3350.3350.3350.33     
  .34

.6839

50.59 
50.47 
49.94 

Chk Pass

 Li6707
ppm

5.0535.0535.0535.053     
 .055

1.082

5.088 
5.081 
4.990 

Chk Pass

 Mg2798
ppm

48.5348.5348.5348.53     
  .20

.4195

48.45 
48.37 
48.76 

Chk Pass

 Mn2576
ppm

4.8344.8344.8344.834     
 .015

.3143

4.831 
4.821 
4.850 

Chk Pass

 Mo2020
ppm

1.0051.0051.0051.005     
 .002

.2116

1.007 
1.003 
1.006 

Chk Pass

 Na5895
ppm

51.0551.0551.0551.05     
  .49

.9542

51.39 
51.26 
50.49 

Chk Pass

 Ni2216
ppm

5.0035.0035.0035.003     
 .009

.1865

5.014 
4.999 
4.997 

Chk Pass

 P_1774
ppm

51.8851.8851.8851.88     
  .13

.2529

51.90 
51.73 
51.99 

Chk Pass

 Pb2203
ppm

5.0545.0545.0545.054     
 .006

.1256

5.059 
5.057 
5.047 

Chk Pass

 S_1820
ppm

49.5549.5549.5549.55     
  .17

.3401

49.63 
49.35 
49.66 

Chk Pass

 Sb2068
ppm

.9829.9829.9829.9829     

.0033

.3403

.9843 

.9791 

.9853 

Chk Pass

 Se1960
ppm

.9958.9958.9958.9958     

.0017

.1685

.9975 

.9942 

.9958 

Chk Pass

 Si2516
ppm

4.9214.9214.9214.921     
 .022

.4482

4.946 
4.908 
4.908 

Chk Pass

 Sn1899
ppm

4.9994.9994.9994.999     
 .012

.2303

5.011 
4.988 
4.996 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 17:44:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

4.9434.9434.9434.943     
 .081

1.641

4.992 
4.989 
4.850 

Chk Pass

 Th2832
ppm

5.1475.1475.1475.147     
 .054

1.040

5.201 
5.146 
5.094 

Chk Pass

 Ti3349
ppm

4.9264.9264.9264.926     
 .006

.1217

4.930 
4.920 
4.930 

Chk Pass

 Tl1908
ppm

1.0411.0411.0411.041     
 .005

.4818

1.045 
1.035 
1.042 

Chk Pass

 U_3670
ppm

4.9934.9934.9934.993     
 .052

1.046

5.041 
4.999 
4.937 

Chk Pass

 V_2908
ppm

5.0755.0755.0755.075     
 .012

.2390

5.088 
5.064 
5.072 

Chk Pass

 Zn2138
ppm

5.0245.0245.0245.024     
 .012

.2387

5.032 
5.010 
5.030 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6562.36562.36562.36562.3     
  18.4

.27979

6541.8 
6577.2 
6567.9 
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Sample Name: CCB        Acquired: 2/21/2014 17:48:33        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
268.3

.0002 
-.0012 
 .0001 

Chk Pass

 Al3961
ppm

.0059.0059.0059.0059     

.0044
73.96

.0110 

.0034 

.0034 

Chk Pass

 As1890
ppm

.0002.0002.0002.0002     

.0014
680.6

-.0001 
 .0018 
-.0010 

Chk Pass

 B_2496
ppm

.0116.0116.0116.0116     

.0004
3.076

.0118 

.0118 

.0112 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
28.85

.0004 

.0004 

.0002 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0001
22.93

.0007 

.0006 

.0005 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
333.8

.0008 
-.0017 
-.0002 

Chk Pass

 Ca1840
ppm

.0025.0025.0025.0025     

.0009
36.14

.0032 

.0015 

.0028 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0000
16.54

.0003 

.0003 

.0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
57.57

.0001 

.0003 

.0003 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0006
127.9

.0008 
-.0002 
 .0008 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
2461.

-.0004 
-.0001 
 .0005 

Chk Pass

 Fe2599
ppm

.0041.0041.0041.0041     

.0015
37.32

.0056 

.0042 

.0025 

Chk Pass

 K_7664
ppm

.0078.0078.0078.0078     

.0099
126.2

.0192 

.0024 

.0018 

Chk Pass

 Li6707
ppm

.0010.0010.0010.0010     

.0003
28.76

.0013 

.0010 

.0007 

Chk Pass

 Mg2798
ppm

.0173.0173.0173.0173     

.0059
34.38

.0107 

.0188 

.0223 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0003
50.41

.0009 

.0005 

.0003 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
278.2

.0002 

.0002 
-.0002 

Chk Pass

 Na5895
ppm

.0064.0064.0064.0064     

.0012
18.69

.0053 

.0077 

.0061 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0003
129.8

.0003 

.0004 
-.0001 

Chk Pass

 P_1774
ppm

.0022.0022.0022.0022     

.0002
10.48

.0021 

.0020 

.0025 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0004
78.81

.0008 

.0001 

.0008 

Chk Pass

 S_1820
ppm

.0011.0011.0011.0011     

.0023
208.4

-.0007 
 .0038 
 .0003 

Chk Pass

 Sb2068
ppm

.0009.0009.0009.0009     

.0010
111.9

.0012 

.0017 
-.0002 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0011
180.7

.0008 
-.0005 
 .0015 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0029
11.28

-.0281 
-.0225 
-.0262 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0007
184.0

.0012 

.0003 
-.0003 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 17:48:33        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0001
21.11

.0007 

.0006 

.0005 

Chk Pass

 Th2832
ppm

.0006.0006.0006.0006     

.0015
242.7

.0018 

.0012 
-.0011 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0005
231.4

.0002 

.0006 
-.0003 

Chk Pass

 Tl1908
ppm

.0009.0009.0009.0009     

.0009
103.4

.0018 

.0000 
 .0009 

Chk Pass

 U_3670
ppm

.0057.0057.0057.0057     

.0142
249.6

.0182 

.0086 
-.0098 

Chk Pass

 V_2908
ppm

.0022.0022.0022.0022     

.0027
122.9

-.0008 
 .0043 
 .0031 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
198.2

.0001 
-.0001 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7046.27046.27046.27046.2     
  16.9

.24007

7026.7 
7057.1 
7054.7 
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Sample Name: 160-5553-D-1-B MS        Acquired: 2/21/2014 17:52:30        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0402.0402.0402.0402     

.0004
1.048

.0403 

.0398 

.0406 

Chk Pass

 Al3961
ppm

1.9031.9031.9031.903     
 .008

.4368

1.913 
1.898 
1.899 

Chk Pass

 As1890
ppm

.1898.1898.1898.1898     

.0030
1.600

.1897 

.1868 

.1929 

Chk Pass

 B_2496
ppm

.3894.3894.3894.3894     

.0018

.4710

.3892 

.3876 

.3913 

Chk Pass

 Ba4554
ppm

.2207.2207.2207.2207     

.0001

.0269

.2207 

.2207 

.2206 

Chk Pass

 Be3130
ppm

.1947.1947.1947.1947     

.0007

.3717

.1939 

.1953 

.1949 

Chk Pass

 Bi2230
ppm

.1966.1966.1966.1966     

.0002

.1146

.1968 

.1967 

.1964 

Chk Pass

 Ca1840
ppm

17.9517.9517.9517.95     
  .11

.6132

17.90 
17.87 
18.07 

Chk Pass

 Cd2288
ppm

.1926.1926.1926.1926     

.0012

.6085

.1924 

.1915 

.1938 

Chk Pass

 Co2286
ppm

.2067.2067.2067.2067     

.0009

.4269

.2071 

.2057 

.2073 

Chk Pass

 Cr2835
ppm

.2003.2003.2003.2003     

.0017

.8330

.1992 

.1994 

.2022 

Chk Pass

 Cu2178
ppm

.1986.1986.1986.1986     

.0013

.6727

.1986 

.1973 

.1999 

Chk Pass

 Fe2599
ppm

1.9191.9191.9191.919     
 .013

.6935

1.904 
1.924 
1.929 

Chk Pass

 K_7664
ppm

2.6022.6022.6022.602     
 .016

.6194

2.600 
2.587 
2.619 

Chk Pass

 Li6707
ppm

.2163.2163.2163.2163     

.0034
1.572

.2197 

.2129 

.2163 

Chk Pass

 Mg2798
ppm

8.5308.5308.5308.530     
 .056

.6580

8.472 
8.534 
8.584 

Chk Pass

 Mn2576
ppm

.2560.2560.2560.2560     

.0010

.4069

.2549 

.2562 

.2570 

Chk Pass

 Mo2020
ppm

.1034.1034.1034.1034     

.0006

.5805

.1035 

.1028 

.1040 

Chk Pass

 Na5895
ppm

21.9321.9321.9321.93     
  .25

1.124

22.15 
21.67 
21.98 

Chk Pass

 Ni2216
ppm

.2042.2042.2042.2042     

.0014

.6702

.2033 

.2036 

.2058 

Chk Pass

 P_1774
ppm

.2248.2248.2248.2248     

.0011

.4908

.2237 

.2250 

.2258 

Chk Pass

 Pb2203
ppm

.2070.2070.2070.2070     

.0006

.3068

.2076 

.2064 

.2071 

Chk Pass

 S_1820
ppm

6.6646.6646.6646.664     
 .049

.7354

6.658 
6.618 
6.716 

Chk Pass

 Sb2068
ppm

.0979.0979.0979.0979     

.0036
3.677

.0965 

.0951 

.1019 

Chk Pass

 Se1960
ppm

.0956.0956.0956.0956     

.0028
2.977

.0936 

.0943 

.0988 

Chk Pass

 Si2516
ppm

1.3761.3761.3761.376     
 .010

.7367

1.367 
1.374 
1.387 

Chk Pass

 Sn1899
ppm

.1971.1971.1971.1971     

.0010

.5185

.1961 

.1970 

.1982 

Chk Pass
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Sample Name: 160-5553-D-1-B MS        Acquired: 2/21/2014 17:52:30        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2825.2825.2825.2825     

.0007

.2318

.2825 

.2832 

.2819 

Chk Pass

 Th2832
ppm

.2038.2038.2038.2038     

.0041
2.021

.2003 

.2083 

.2027 

Chk Pass

 Ti3349
ppm

.1938.1938.1938.1938     

.0006

.3016

.1934 

.1945 

.1936 

Chk Pass

 Tl1908
ppm

.0469.0469.0469.0469     

.0006
1.186

.0472 

.0473 

.0463 

Chk Pass

 U_3670
ppm

.2004.2004.2004.2004     

.0029
1.426

.1980 

.2035 

.1995 

Chk Pass

 V_2908
ppm

.1926.1926.1926.1926     

.0026
1.331

.1947 

.1897 

.1933 

Chk Pass

 Zn2138
ppm

.2045.2045.2045.2045     

.0010

.4920

.2044 

.2035 

.2055 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6965.36965.36965.36965.3     
  57.3

.82274

7019.1 
6971.6 
6905.1 
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Sample Name: 160-5553-D-1-C MSD        Acquired: 2/21/2014 17:56:11        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0402.0402.0402.0402     

.0007
1.818

.0409 

.0403 

.0394 

Chk Pass

 Al3961
ppm

1.9441.9441.9441.944     
 .013

.6469

1.931 
1.945 
1.956 

Chk Pass

 As1890
ppm

.1965.1965.1965.1965     

.0027
1.351

.1987 

.1935 

.1973 

Chk Pass

 B_2496
ppm

.3948.3948.3948.3948     

.0033

.8482

.3983 

.3945 

.3916 

Chk Pass

 Ba4554
ppm

.2222.2222.2222.2222     

.0003

.1174

.2223 

.2219 

.2223 

Chk Pass

 Be3130
ppm

.1974.1974.1974.1974     

.0003

.1608

.1978 

.1972 

.1973 

Chk Pass

 Bi2230
ppm

.2011.2011.2011.2011     

.0002

.0776

.2009 

.2011 

.2012 

Chk Pass

 Ca1840
ppm

18.0918.0918.0918.09     
  .07

.3858

18.17 
18.05 
18.05 

Chk Pass

 Cd2288
ppm

.1986.1986.1986.1986     

.0003

.1521

.1988 

.1987 

.1982 

Chk Pass

 Co2286
ppm

.2137.2137.2137.2137     

.0006

.3038

.2144 

.2137 

.2131 

Chk Pass

 Cr2835
ppm

.2038.2038.2038.2038     

.0034
1.691

.2072 

.2040 

.2003 

Chk Pass

 Cu2178
ppm

.2044.2044.2044.2044     

.0007

.3534

.2048 

.2048 

.2035 

Chk Pass

 Fe2599
ppm

1.9511.9511.9511.951     
 .007

.3384

1.956 
1.954 
1.944 

Chk Pass

 K_7664
ppm

2.6522.6522.6522.652     
 .045

1.703

2.606 
2.655 
2.696 

Chk Pass

 Li6707
ppm

.2225.2225.2225.2225     

.0044
1.975

.2181 

.2224 

.2269 

Chk Pass

 Mg2798
ppm

8.5268.5268.5268.526     
 .045

.5249

8.574 
8.486 
8.517 

Chk Pass

 Mn2576
ppm

.2589.2589.2589.2589     

.0014

.5572

.2604 

.2575 

.2588 

Chk Pass

 Mo2020
ppm

.1055.1055.1055.1055     

.0005

.4910

.1061 

.1052 

.1053 

Chk Pass

 Na5895
ppm

21.9121.9121.9121.91     
  .32

1.455

21.59 
21.91 
22.22 

Chk Pass

 Ni2216
ppm

.2103.2103.2103.2103     

.0002

.1032

.2103 

.2105 

.2101 

Chk Pass

 P_1774
ppm

.2310.2310.2310.2310     

.0012

.5137

.2297 

.2320 

.2312 

Chk Pass

 Pb2203
ppm

.2134.2134.2134.2134     

.0007

.3409

.2137 

.2126 

.2140 

Chk Pass

 S_1820
ppm

6.7146.7146.7146.714     
 .007

.1116

6.722 
6.709 
6.710 

Chk Pass

 Sb2068
ppm

.1007.1007.1007.1007     

.0025
2.464

.1011 

.0980 

.1029 

Chk Pass

 Se1960
ppm

.0983.0983.0983.0983     

.0010
1.055

.0980 

.0975 

.0995 

Chk Pass

 Si2516
ppm

1.3531.3531.3531.353     
 .006

.4599

1.360 
1.351 
1.348 

Chk Pass

 Sn1899
ppm

.2016.2016.2016.2016     

.0004

.2216

.2011 

.2017 

.2019 

Chk Pass
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Sample Name: 160-5553-D-1-C MSD        Acquired: 2/21/2014 17:56:11        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2832.2832.2832.2832     

.0002

.0630

.2831 

.2830 

.2834 

Chk Pass

 Th2832
ppm

.2083.2083.2083.2083     

.0034
1.643

.2119 

.2078 

.2051 

Chk Pass

 Ti3349
ppm

.1949.1949.1949.1949     

.0001

.0275

.1950 

.1949 

.1949 

Chk Pass

 Tl1908
ppm

.0492.0492.0492.0492     

.0005
1.081

.0491 

.0487 

.0498 

Chk Pass

 U_3670
ppm

.2078.2078.2078.2078     

.0139
6.674

.2191 

.2119 

.1923 

Chk Pass

 V_2908
ppm

.1999.1999.1999.1999     

.0042
2.096

.2019 

.1951 

.2027 

Chk Pass

 Zn2138
ppm

.2122.2122.2122.2122     

.0007

.3319

.2131 

.2119 

.2118 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6798.76798.76798.76798.7     
  19.5

.28688

6776.2 
6810.2 
6809.7 
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Sample Name: LB 160-104270/1-E        Acquired: 2/21/2014 17:59:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
172.4

-.0001 
 .0001 
-.0006 

Chk Pass

 Al3961
ppm

5.4635.4635.4635.463     
 .175

3.202

5.322 
5.409 
5.659 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0010
311.6

.0007 
-.0013 
-.0004 

Chk Pass

 B_2496
ppm

.0687.0687.0687.0687     

.0012
1.771

.0678 

.0681 

.0700 

Chk Pass

 Ba4554
ppm

.1217.1217.1217.1217     

.0015
1.216

.1207 

.1210 

.1234 

Chk Pass

 Be3130
ppm

.0014.0014.0014.0014     

.0000
3.243

.0013 

.0014 

.0014 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
35.43

-.0014 
-.0030 
-.0025 

Chk Pass

 Ca1840
ppm

138.9138.9138.9138.9    F 
  1.3

.9630

140.1 
139.1 
137.5 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.0270.0270.0270.0270     

.0003
1.087

.0272 

.0270 

.0267 

Chk Pass

 Co2286
ppm

1.5231.5231.5231.523     
 .015

1.004

1.539 
1.522 
1.508 

Chk Pass

 Cr2835
ppm

.0074.0074.0074.0074     

.0012
16.36

.0076 

.0085 

.0061 

Chk Pass

 Cu2178
ppm

.0838.0838.0838.0838     

.0017
2.075

.0845 

.0819 

.0852 

Chk Pass

 Fe2599
ppm

.0098.0098.0098.0098     

.0015
14.81

.0113 

.0097 

.0084 

Chk Pass

 K_7664
ppm

3.2533.2533.2533.253     
 .186

5.712

3.102 
3.197 
3.460 

Chk Pass

 Li6707
ppm

.1175.1175.1175.1175     

.0084
7.165

.1111 

.1144 

.1271 

Chk Pass

 Mg2798
ppm

6.3466.3466.3466.346     
 .061

.9653

6.412 
6.332 
6.292 

Chk Pass

 Mn2576
ppm

2.6422.6422.6422.642     
 .018

.6806

2.659 
2.644 
2.623 

Chk Pass

 Mo2020
ppm

.0006.0006.0006.0006     

.0002
33.65

.0004 

.0006 

.0007 

Chk Pass

 Na5895
ppm

545.1545.1545.1545.1    F 
 11.2

2.053

552.4 
550.7 
532.2 

Chk Fail
100.0

-10.00

 Ni2216
ppm

.0804.0804.0804.0804     

.0009
1.138

.0814 

.0802 

.0796 

Chk Pass

 P_1774
ppm

.0125.0125.0125.0125     

.0016
12.76

.0109 

.0141 

.0126 

Chk Pass

 Pb2203
ppm

.0265.0265.0265.0265     

.0010
3.586

.0275 

.0256 

.0265 

Chk Pass

 S_1820
ppm

18.8118.8118.8118.81     
  .22

1.194

19.04 
18.80 
18.59 

Chk Pass

 Sb2068
ppm

.0095.0095.0095.0095     

.0016
16.93

.0114 

.0086 

.0085 

Chk Pass

 Se1960
ppm

.0052.0052.0052.0052     

.0004
7.699

.0056 

.0051 

.0048 

Chk Pass

 Si2516
ppm

6.6716.6716.6716.671     
 .060

.8930

6.615 
6.665 
6.734 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
257.9

-.0003 
-.0003 
 .0002 

Chk Pass
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Sample Name: LB 160-104270/1-E        Acquired: 2/21/2014 17:59:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

2.5232.5232.5232.523     
 .053

2.090

2.551 
2.556 
2.462 

Chk Pass

 Th2832
ppm

.0096.0096.0096.0096     

.0046
47.51

.0044 

.0130 

.0114 

Chk Pass

 Ti3349
ppm

.0009.0009.0009.0009     

.0002
23.01

.0007 

.0009 

.0011 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
16.91

-.0067 
-.0079 
-.0056 

Chk Pass

 U_3670
ppm

.0899.0899.0899.0899     

.0066
7.299

.0929 

.0824 

.0944 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0002
6.115

-.0032 
-.0031 
-.0035 

Chk Pass

 Zn2138
ppm

12.1012.1012.1012.10    F 
  .13

1.047

12.22 
12.10 
11.97 

Chk Fail
10.00

-10.00

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6582.36582.36582.36582.3     
  46.4

.70450

6553.5 
6557.7 
6635.8 
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Sample Name: LCS 160-105223/2-A        Acquired: 2/21/2014 18:03:56        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2050.2050.2050.2050     

.0015

.7334

.2042 

.2040 

.2067 

Chk Pass

 Al3961
ppm

16.4616.4616.4616.46     
  .32

1.953

16.78 
16.47 
16.13 

Chk Pass

 As1890
ppm

.9759.9759.9759.9759     

.0033

.3429

.9755 

.9728 

.9794 

Chk Pass

 B_2496
ppm

1.9961.9961.9961.996     
 .021

1.072

2.015 
1.999 
1.973 

Chk Pass

 Ba4554
ppm

1.1011.1011.1011.101     
 .007

.6414

1.107 
1.103 
1.093 

Chk Pass

 Be3130
ppm

.9907.9907.9907.9907     

.0015

.1531

.9890 

.9913 

.9918 

Chk Pass

 Bi2230
ppm

.9435.9435.9435.9435     

.0024

.2579

.9462 

.9416 

.9427 

Chk Pass

 Ca1840
ppm

147.8147.8147.8147.8    F 
   .5

.3564

147.6 
147.5 
148.4 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.9864.9864.9864.9864     

.0026

.2606

.9845 

.9854 

.9894 

Chk Pass

 Co2286
ppm

2.4892.4892.4892.489     
 .005

.2134

2.488 
2.485 
2.495 

Chk Pass

 Cr2835
ppm

.9876.9876.9876.9876     

.0072

.7332

.9815 

.9856 

.9956 

Chk Pass

 Cu2178
ppm

1.0501.0501.0501.050     
 .001

.0848

1.051 
1.050 
1.049 

Chk Pass

 Fe2599
ppm

9.1489.1489.1489.148     
 .018

.1991

9.128 
9.152 
9.164 

Chk Pass

 K_7664
ppm

15.2115.2115.2115.21     
  .49

3.197

15.72 
15.15 
14.76 

Chk Pass

 Li6707
ppm

1.3351.3351.3351.335     
 .055

4.149

1.392 
1.331 
1.281 

Chk Pass

 Mg2798
ppm

15.0315.0315.0315.03     
  .03

.2016

14.99 
15.05 
15.04 

Chk Pass

 Mn2576
ppm

3.4883.4883.4883.488     
 .008

.2254

3.479 
3.491 
3.493 

Chk Pass

 Mo2020
ppm

.4715.4715.4715.4715     

.0013

.2815

.4715 

.4702 

.4729 

Chk Pass

 Na5895
ppm

641.4641.4641.4641.4    F 
 14.0

2.179

649.3 
625.2 
649.6 

Chk Fail
100.0

-10.00

 Ni2216
ppm

1.0141.0141.0141.014     
 .003

.2597

1.014 
1.012 
1.017 

Chk Pass

 P_1774
ppm

1.1161.1161.1161.116     
 .001

.1075

1.115 
1.115 
1.117 

Chk Pass

 Pb2203
ppm

.9434.9434.9434.9434     

.0030

.3186

.9407 

.9430 

.9466 

Chk Pass

 S_1820
ppm

28.6228.6228.6228.62     
  .03

.1176

28.64 
28.58 
28.63 

Chk Pass

 Sb2068
ppm

.4837.4837.4837.4837     

.0017

.3482

.4846 

.4818 

.4848 

Chk Pass

 Se1960
ppm

.5110.5110.5110.5110     

.0010

.1919

.5104 

.5104 

.5121 

Chk Pass

 Si2516
ppm

6.6496.6496.6496.649     
 .044

.6577

6.661 
6.686 
6.601 

Chk Pass

 Sn1899
ppm

.8925.8925.8925.8925     

.0006

.0713

.8933 

.8920 

.8923 

Chk Pass
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Sample Name: LCS 160-105223/2-A        Acquired: 2/21/2014 18:03:56        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

3.5633.5633.5633.563     
 .033

.9259

3.601 
3.543 
3.546 

Chk Pass

 Th2832
ppm

1.0381.0381.0381.038     
 .003

.3019

1.034 
1.040 
1.040 

Chk Pass

 Ti3349
ppm

.9496.9496.9496.9496     

.0010

.1037

.9502 

.9500 

.9484 

Chk Pass

 Tl1908
ppm

.1782.1782.1782.1782     

.0024
1.366

.1765 

.1810 

.1771 

Chk Pass

 U_3670
ppm

1.1081.1081.1081.108     
 .017

1.539

1.090 
1.112 
1.123 

Chk Pass

 V_2908
ppm

.9719.9719.9719.9719     

.0017

.1719

.9705 

.9738 

.9715 

Chk Pass

 Zn2138
ppm

13.0113.0113.0113.01    F 
  .03

.2290

13.00 
12.98 
13.04 

Chk Fail
10.00

-10.00

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6654.06654.06654.06654.0     
  27.6

.41438

6673.4 
6666.1 
6622.4 
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Sample Name: LCSD 160-105223/3-A        Acquired: 2/21/2014 18:07:41        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2158.2158.2158.2158     

.0005

.2131

.2162 

.2159 

.2153 

Chk Pass

 Al3961
ppm

16.4716.4716.4716.47     
  .19

1.123

16.43 
16.67 
16.31 

Chk Pass

 As1890
ppm

1.0161.0161.0161.016     
 .007

.6557

1.018 
1.021 
1.008 

Chk Pass

 B_2496
ppm

1.9741.9741.9741.974     
 .015

.7635

1.979 
1.986 
1.957 

Chk Pass

 Ba4554
ppm

1.1021.1021.1021.102     
 .009

.7889

1.105 
1.109 
1.092 

Chk Pass

 Be3130
ppm

.9961.9961.9961.9961     

.0075

.7528

1.002 
 .9985 
 .9877 

Chk Pass

 Bi2230
ppm

.9919.9919.9919.9919     

.0060

.6033

.9956 

.9951 

.9850 

Chk Pass

 Ca1840
ppm

153.5153.5153.5153.5    F 
   .6

.3859

153.7 
154.0 
152.8 

Chk Fail
100.0

-10.00

 Cd2288
ppm

1.0271.0271.0271.027     
 .005

.4502

1.029 
1.029 
1.021 

Chk Pass

 Co2286
ppm

2.5752.5752.5752.575     
 .015

.5774

2.582 
2.586 
2.558 

Chk Pass

 Cr2835
ppm

1.0131.0131.0131.013     
 .006

.6138

1.019 
1.014 
1.007 

Chk Pass

 Cu2178
ppm

1.0911.0911.0911.091     
 .006

.5999

1.098 
1.090 
1.085 

Chk Pass

 Fe2599
ppm

9.1669.1669.1669.166     
 .066

.7203

9.234 
9.162 
9.102 

Chk Pass

 K_7664
ppm

15.1015.1015.1015.10     
  .21

1.405

15.01 
15.35 
14.96 

Chk Pass

 Li6707
ppm

1.3331.3331.3331.333     
 .028

2.093

1.318 
1.365 
1.316 

Chk Pass

 Mg2798
ppm

15.1415.1415.1415.14     
  .09

.5792

15.22 
15.15 
15.04 

Chk Pass

 Mn2576
ppm

3.5003.5003.5003.500     
 .017

.4794

3.512 
3.508 
3.481 

Chk Pass

 Mo2020
ppm

.4975.4975.4975.4975     

.0035

.7122

.4992 

.4998 

.4934 

Chk Pass

 Na5895
ppm

654.8654.8654.8654.8    F 
 11.0

1.679

662.6 
642.3 
659.6 

Chk Fail
100.0

-10.00

 Ni2216
ppm

1.0581.0581.0581.058     
 .004

.3975

1.059 
1.062 
1.053 

Chk Pass

 P_1774
ppm

1.1601.1601.1601.160     
 .005

.4268

1.163 
1.162 
1.154 

Chk Pass

 Pb2203
ppm

.9832.9832.9832.9832     

.0028

.2799

.9817 

.9864 

.9816 

Chk Pass

 S_1820
ppm

30.0230.0230.0230.02     
  .17

.5697

30.12 
30.13 
29.83 

Chk Pass

 Sb2068
ppm

.5114.5114.5114.5114     

.0033

.6435

.5124 

.5141 

.5077 

Chk Pass

 Se1960
ppm

.5326.5326.5326.5326     

.0018

.3385

.5340 

.5334 

.5306 

Chk Pass

 Si2516
ppm

6.5756.5756.5756.575     
 .037

.5628

6.594 
6.599 
6.533 

Chk Pass

 Sn1899
ppm

.9473.9473.9473.9473     

.0026

.2750

.9497 

.9478 

.9445 

Chk Pass
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Sample Name: LCSD 160-105223/3-A        Acquired: 2/21/2014 18:07:41        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

3.6633.6633.6633.663     
 .009

.2471

3.665 
3.653 
3.671 

Chk Pass

 Th2832
ppm

1.0711.0711.0711.071     
 .007

.6650

1.078 
1.070 
1.064 

Chk Pass

 Ti3349
ppm

.9762.9762.9762.9762     

.0082

.8392

.9832 

.9782 

.9672 

Chk Pass

 Tl1908
ppm

.1851.1851.1851.1851     

.0026
1.392

.1863 

.1868 

.1821 

Chk Pass

 U_3670
ppm

1.1491.1491.1491.149     
 .007

.5794

1.156 
1.144 
1.146 

Chk Pass

 V_2908
ppm

.9799.9799.9799.9799     

.0074

.7519

.9878 

.9786 

.9732 

Chk Pass

 Zn2138
ppm

13.4913.4913.4913.49    F 
  .07

.4949

13.52 
13.53 
13.41 

Chk Fail
10.00

-10.00

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6495.96495.96495.96495.9     
  23.4

.36047

6483.0 
6481.8 
6523.0 
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Sample Name: 160-5449-A-1-Q        Acquired: 2/21/2014 18:11:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0001
90.77

-.0002 
-.0001 
.0000 

Chk Pass

 Al3961
ppm

.0053.0053.0053.0053     

.0035
65.74

.0088 

.0055 

.0018 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0004
597.0

.0003 

.0003 
-.0004 

Chk Pass

 B_2496
ppm

.0084.0084.0084.0084     

.0024
28.24

.0095 

.0101 

.0057 

Chk Pass

 Ba4554
ppm

.0112.0112.0112.0112     

.0000

.4231

.0112 

.0112 

.0111 

Chk Pass

 Be3130
ppm

.0002.0002.0002.0002     

.0001
34.23

.0002 

.0002 

.0001 

Chk Pass

 Bi2230
ppm

.0008.0008.0008.0008     

.0006
79.86

.0012 

.0001 

.0012 

Chk Pass

 Ca1840
ppm

15.0115.0115.0115.01     
  .13

.8654

15.14 
15.01 
14.88 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
502.2

.0001 

.0000 

.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
162.7

.0002 

.0001 
-.0001 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0007
59.42

.0015 

.0018 

.0004 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0011
50.49

-.0033 
-.0011 
-.0022 

Chk Pass

 Fe2599
ppm

.0016.0016.0016.0016     

.0006
34.74

.0022 

.0016 

.0011 

Chk Pass

 K_7664
ppm

.2946.2946.2946.2946     

.0148
5.013

.3115 

.2843 

.2880 

Chk Pass

 Li6707
ppm

.0015.0015.0015.0015     

.0001
7.078

.0017 

.0015 

.0014 

Chk Pass

 Mg2798
ppm

.6627.6627.6627.6627     

.0110
1.660

.6500 

.6703 

.6677 

Chk Pass

 Mn2576
ppm

.0076.0076.0076.0076     

.0001
1.860

.0075 

.0077 

.0076 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
93.80

.0002 

.0002 

.0000 

Chk Pass

 Na5895
ppm

36.4036.4036.4036.40     
  .55

1.507

37.04 
36.10 
36.08 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0002
219.5

-.0001 
 .0003 
 .0000 

Chk Pass

 P_1774
ppm

.0058.0058.0058.0058     

.0003
5.964

.0059 

.0060 

.0054 

Chk Pass

 Pb2203
ppm

.0018.0018.0018.0018     

.0012
65.79

.0026 

.0023 

.0004 

Chk Pass

 S_1820
ppm

.5146.5146.5146.5146     

.0075
1.465

.5219 

.5150 

.5068 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0012
72.56

.0012 

.0008 

.0030 

Chk Pass

 Se1960
ppm

.0010.0010.0010.0010     

.0013
135.8

.0024 
-.0002 
 .0008 

Chk Pass

 Si2516
ppm

.0683.0683.0683.0683     

.0034
5.017

.0672 

.0721 

.0655 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0005
1225.

-.0007 
 .0002 
 .0004 

Chk Pass
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Sample Name: 160-5449-A-1-Q        Acquired: 2/21/2014 18:11:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0421.0421.0421.0421     

.0004

.9300

.0425 

.0421 

.0417 

Chk Pass

 Th2832
ppm

.0041.0041.0041.0041     

.0017
41.98

.0036 

.0027 

.0060 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0003
13510.

.0001 

.0002 
-.0003 

Chk Pass

 Tl1908
ppm

.0003.0003.0003.0003     

.0014
514.9

.0019 
-.0008 
-.0003 

Chk Pass

 U_3670
ppm

.0234.0234.0234.0234     

.0197
84.00

.0040 

.0433 

.0230 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
104.6

-.0002 
-.0010 
-.0031 

Chk Pass

 Zn2138
ppm

.0053.0053.0053.0053     

.0002
3.339

.0055 

.0053 

.0052 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6981.96981.96981.96981.9     
  64.3

.92036

6922.1 
6973.8 
7049.8 
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Sample Name: 160-5449-A-1-Q SD        Acquired: 2/21/2014 18:15:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=100

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
243.3

.0001 
-.0002 
-.0002 

Chk Pass

 Al3961
ppm

.0004.0004.0004.0004     

.0033
748.7

.0029 

.0018 
-.0033 

Chk Pass

 As1890
ppm

.0009.0009.0009.0009     

.0006
61.77

.0003 

.0010 

.0014 

Chk Pass

 B_2496
ppm

.0034.0034.0034.0034     

.0014
42.57

.0025 

.0051 

.0026 

Chk Pass

 Ba4554
ppm

.0020.0020.0020.0020     

.0000
1.439

.0020 

.0020 

.0020 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
60.29

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0026
146.5

-.0035 
 .0012 
-.0030 

Chk Pass

 Ca1840
ppm

3.0373.0373.0373.037     
 .017

.5661

3.054 
3.039 
3.019 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
90.89

-.0001 
.0000 

-.0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
55.79

.0002 

.0001 

.0004 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0005
90.31

.0004 

.0012 

.0002 

Chk Pass

 Cu2178
ppm

.0004.0004.0004.0004     

.0015
361.3

.0020 

.0002 
-.0010 

Chk Pass

 Fe2599
ppm

.0000.0000.0000.0000    <

.0009
94.94

-.0019 
-.0005 
-.0004 

Chk Pass

 K_7664
ppm

.0729.0729.0729.0729     

.0227
31.17

.0608 

.0588 

.0991 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0004
73.79

.0001 

.0005 

.0009 

Chk Pass

 Mg2798
ppm

.1279.1279.1279.1279     

.0081
6.364

.1360 

.1197 

.1279 

Chk Pass

 Mn2576
ppm

.0015.0015.0015.0015     

.0002
14.22

.0017 

.0014 

.0013 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
36.94

-.0002 
-.0003 
-.0001 

Chk Pass

 Na5895
ppm

7.3547.3547.3547.354     
 .114

1.545

7.331 
7.254 
7.478 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0001
414.3

-.0001 
 .0001 
 .0001 

Chk Pass

 P_1774
ppm

.0016.0016.0016.0016     

.0006
36.85

.0011 

.0023 

.0015 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0005
179.7

.0003 

.0008 
-.0003 

Chk Pass

 S_1820
ppm

.0977.0977.0977.0977     

.0005

.4644

.0982 

.0974 

.0976 

Chk Pass

 Sb2068
ppm

.0011.0011.0011.0011     

.0014
125.0

-.0003 
 .0012 
 .0024 

Chk Pass

 Se1960
ppm

.0012.0012.0012.0012     

.0024
199.1

.0039 
-.0002 
-.0002 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0030
24.75

-.0112 
-.0097 
-.0155 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0009
567.4

-.0008 
 .0009 
-.0006 

Chk Pass
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Sample Name: 160-5449-A-1-Q SD        Acquired: 2/21/2014 18:15:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=100

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0084.0084.0084.0084     

.0000

.5013

.0084 

.0084 

.0084 

Chk Pass

 Th2832
ppm

.0017.0017.0017.0017     

.0008
46.86

.0009 

.0025 

.0019 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0003
86.52

-.0008 
-.0002 
-.0002 

Chk Pass

 Tl1908
ppm

.0011.0011.0011.0011     

.0002
20.42

.0014 

.0009 

.0010 

Chk Pass

 U_3670
ppm

.0043.0043.0043.0043     

.0119
277.8

.0119 

.0105 
-.0095 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0024
77.40

-.0009 
-.0027 
-.0056 

Chk Pass

 Zn2138
ppm

.0046.0046.0046.0046     

.0000

.9864

.0047 

.0046 

.0046 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7141.77141.77141.77141.7     
  47.9

.67122

7089.0 
7153.4 
7182.7 
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Sample Name: 160-5449-A-2-Q        Acquired: 2/21/2014 18:19:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
54.98

-.0007 
-.0004 
-.0013 

Chk Pass

 Al3961
ppm

.0002.0002.0002.0002     

.0035
2212.

.0031 
-.0038 
 .0012 

Chk Pass

 As1890
ppm

.0010.0010.0010.0010     

.0012
113.0

.0022 
-.0001 
 .0010 

Chk Pass

 B_2496
ppm

.0111.0111.0111.0111     

.0005
4.175

.0116 

.0109 

.0108 

Chk Pass

 Ba4554
ppm

.0137.0137.0137.0137     

.0000

.2703

.0138 

.0137 

.0137 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
49.60

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0004
34.06

-.0007 
-.0011 
-.0015 

Chk Pass

 Ca1840
ppm

12.4712.4712.4712.47     
  .20

1.614

12.65 
12.50 
12.25 

Chk Pass

 Cd2288
ppm

.0006.0006.0006.0006     

.0001
15.23

.0006 

.0006 

.0005 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0001
47.20

.0004 

.0004 

.0001 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0002
21.12

.0009 

.0014 

.0012 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0005
11.63

-.0036 
-.0044 
-.0036 

Chk Pass

 Fe2599
ppm

.0000.0000.0000.0000    <

.0002
49.75

-.0006 
-.0003 
-.0002 

Chk Pass

 K_7664
ppm

.6654.6654.6654.6654     

.0093
1.399

.6723 

.6691 

.6548 

Chk Pass

 Li6707
ppm

.0007.0007.0007.0007     

.0007
91.64

.0000 
 .0011 
 .0011 

Chk Pass

 Mg2798
ppm

.8744.8744.8744.8744     

.0274
3.138

.9019 

.8741 

.8471 

Chk Pass

 Mn2576
ppm

.0475.0475.0475.0475     

.0006
1.247

.0481 

.0476 

.0469 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
197.8

.0003 

.0000 
 .0000 

Chk Pass

 Na5895
ppm

41.3841.3841.3841.38     
  .43

1.041

40.92 
41.77 
41.46 

Chk Pass

 Ni2216
ppm

.0011.0011.0011.0011     

.0004
33.04

.0007 

.0015 

.0011 

Chk Pass

 P_1774
ppm

.0023.0023.0023.0023     

.0016
70.98

.0032 

.0033 

.0004 

Chk Pass

 Pb2203
ppm

.0005.0005.0005.0005     

.0003
76.29

.0002 

.0003 

.0008 

Chk Pass

 S_1820
ppm

.9023.9023.9023.9023     

.0236
2.620

.9196 

.9119 

.8753 

Chk Pass

 Sb2068
ppm

.0031.0031.0031.0031     

.0001
4.706

.0030 

.0030 

.0033 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0005
237.7

-.0007 
 .0003 
-.0003 

Chk Pass

 Si2516
ppm

.3706.3706.3706.3706     

.0124
3.342

.3846 

.3659 

.3612 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0008
1307.

-.0007 
 .0008 
-.0002 

Chk Pass
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Sample Name: 160-5449-A-2-Q        Acquired: 2/21/2014 18:19:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.1481.1481.1481.1481     

.0004

.2406

.1479 

.1485 

.1479 

Chk Pass

 Th2832
ppm

.0050.0050.0050.0050     

.0037
72.55

.0015 

.0088 

.0049 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
637.3

-.0001 
 .0002 
-.0002 

Chk Pass

 Tl1908
ppm

.0027.0027.0027.0027     

.0003
9.411

.0027 

.0030 

.0025 

Chk Pass

 U_3670
ppm

.2315.2315.2315.2315     

.0026
1.126

.2343 

.2291 

.2311 

Chk Pass

 V_2908
ppm

.0052.0052.0052.0052     

.0004
8.037

.0055 

.0047 

.0053 

Chk Pass

 Zn2138
ppm

.0065.0065.0065.0065     

.0001

.8401

.0065 

.0064 

.0065 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6946.96946.96946.96946.9     
  90.1

1.2967

6865.0 
6932.4 
7043.4 
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Sample Name: 160-5449-A-3-Q        Acquired: 2/21/2014 18:23:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
129.2

-.0002 
-.0005 
 .0000 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0111
1263.

-.0024 
 .0109 
-.0111 

Chk Pass

 As1890
ppm

.0012.0012.0012.0012     

.0007
59.75

.0014 

.0004 

.0017 

Chk Pass

 B_2496
ppm

.0041.0041.0041.0041     

.0016
39.51

.0033 

.0031 

.0060 

Chk Pass

 Ba4554
ppm

.0037.0037.0037.0037     

.0001
3.091

.0036 

.0039 

.0037 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
7.828

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0004
18.12

-.0019 
-.0025 
-.0018 

Chk Pass

 Ca1840
ppm

17.6217.6217.6217.62     
  .06

.3638

17.59 
17.58 
17.69 

Chk Pass

 Cd2288
ppm

.0003.0003.0003.0003     

.0001
24.58

.0002 

.0004 

.0003 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0001
48.58

.0004 

.0001 

.0004 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0005
79.91

.0010 

.0009 

.0001 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0009
34.90

-.0023 
-.0035 
-.0017 

Chk Pass

 Fe2599
ppm

.0020.0020.0020.0020     

.0012
60.67

.0034 

.0011 

.0015 

Chk Pass

 K_7664
ppm

.3408.3408.3408.3408     

.0089
2.609

.3457 

.3305 

.3461 

Chk Pass

 Li6707
ppm

.0016.0016.0016.0016     

.0003
20.29

.0014 

.0013 

.0019 

Chk Pass

 Mg2798
ppm

.5652.5652.5652.5652     

.0058
1.024

.5706 

.5661 

.5591 

Chk Pass

 Mn2576
ppm

.0678.0678.0678.0678     

.0002

.2252

.0677 

.0677 

.0680 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0000
16.07

.0002 

.0002 

.0002 

Chk Pass

 Na5895
ppm

37.9637.9637.9637.96     
  .48

1.265

37.41 
38.18 
38.30 

Chk Pass

 Ni2216
ppm

.0007.0007.0007.0007     

.0004
59.58

.0002 

.0009 

.0009 

Chk Pass

 P_1774
ppm

.0031.0031.0031.0031     

.0008
27.23

.0036 

.0021 

.0035 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0004
65.75

.0007 

.0001 

.0008 

Chk Pass

 S_1820
ppm

2.0622.0622.0622.062     
 .014

.6683

2.054 
2.054 
2.078 

Chk Pass

 Sb2068
ppm

.0016.0016.0016.0016     

.0008
54.35

.0023 

.0007 

.0017 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0005
163.5

-.0003 
-.0009 
 .0002 

Chk Pass

 Si2516
ppm

.0709.0709.0709.0709     

.0034
4.841

.0670 

.0731 

.0728 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0005
143.6

.0002 

.0009 
-.0001 

Chk Pass
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Sample Name: 160-5449-A-3-Q        Acquired: 2/21/2014 18:23:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0574.0574.0574.0574     

.0003

.4545

.0571 

.0577 

.0574 

Chk Pass

 Th2832
ppm

.0037.0037.0037.0037     

.0024
66.58

.0022 

.0065 

.0023 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0004
700.2

.0005 
-.0001 
-.0002 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0013
1379.

-.0008 
 .0014 
-.0008 

Chk Pass

 U_3670
ppm

.0027.0027.0027.0027     

.0030
108.4

-.0002 
 .0026 
 .0057 

Chk Pass

 V_2908
ppm

.0011.0011.0011.0011     

.0013
118.2

-.0002 
 .0024 
 .0011 

Chk Pass

 Zn2138
ppm

.0060.0060.0060.0060     

.0002
2.710

.0062 

.0060 

.0059 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6962.46962.46962.46962.4     
  20.3

.29137

6982.4 
6963.1 
6941.8 
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Sample Name: 160-5449-A-4-R        Acquired: 2/21/2014 18:27:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
29.83

-.0005 
-.0005 
-.0009 

Chk Pass

 Al3961
ppm

.0040.0040.0040.0040     

.0020
50.02

.0020 

.0042 

.0060 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000     

.0011
2193.

.0012 
-.0010 
.0000 

Chk Pass

 B_2496
ppm

.0311.0311.0311.0311     

.0012
3.849

.0321 

.0298 

.0314 

Chk Pass

 Ba4554
ppm

.0121.0121.0121.0121     

.0001

.6261

.0121 

.0121 

.0122 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
102.1

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0025
2135.

.0011 
-.0030 
 .0015 

Chk Pass

 Ca1840
ppm

18.3818.3818.3818.38     
  .21

1.123

18.51 
18.14 
18.48 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
47.29

.0001 

.0002 

.0001 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0001
28.25

.0004 

.0004 

.0006 

Chk Pass

 Cr2835
ppm

.0013.0013.0013.0013     

.0005
37.74

.0012 

.0018 

.0009 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0009
58.87

-.0025 
-.0010 
-.0010 

Chk Pass

 Fe2599
ppm

.0010.0010.0010.0010     

.0011
110.5

-.0002 
 .0018 
 .0014 

Chk Pass

 K_7664
ppm

.5162.5162.5162.5162     

.0118
2.283

.5144 

.5053 

.5287 

Chk Pass

 Li6707
ppm

.0170.0170.0170.0170     

.0006
3.464

.0163 

.0170 

.0175 

Chk Pass

 Mg2798
ppm

.3825.3825.3825.3825     

.0051
1.337

.3802 

.3789 

.3884 

Chk Pass

 Mn2576
ppm

.0652.0652.0652.0652     

.0010
1.460

.0657 

.0641 

.0658 

Chk Pass

 Mo2020
ppm

.0004.0004.0004.0004     

.0001
29.10

.0003 

.0003 

.0005 

Chk Pass

 Na5895
ppm

45.9245.9245.9245.92     
  .85

1.845

44.97 
46.17 
46.61 

Chk Pass

 Ni2216
ppm

.0016.0016.0016.0016     

.0002
9.780

.0016 

.0015 

.0018 

Chk Pass

 P_1774
ppm

.0028.0028.0028.0028     

.0003
9.693

.0025 

.0027 

.0031 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0006
200.2

-.0002 
 .0009 
 .0001 

Chk Pass

 S_1820
ppm

.9268.9268.9268.9268     

.0143
1.547

.9366 

.9103 

.9333 

Chk Pass

 Sb2068
ppm

.0019.0019.0019.0019     

.0022
117.2

.0034 

.0029 
-.0007 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0035
222.1

.0020 
-.0017 
-.0050 

Chk Pass

 Si2516
ppm

.2184.2184.2184.2184     

.0035
1.620

.2190 

.2145 

.2215 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
234.9

-.0004 
 .0002 
-.0002 

Chk Pass
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Sample Name: 160-5449-A-4-R        Acquired: 2/21/2014 18:27:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.5154.5154.5154.5154     

.0038

.7430

.5164 

.5111 

.5185 

Chk Pass

 Th2832
ppm

.0048.0048.0048.0048     

.0006
12.06

.0051 

.0042 

.0053 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0002
302.1

.0001 
-.0001 
 .0002 

Chk Pass

 Tl1908
ppm

.0004.0004.0004.0004     

.0010
257.6

.0015 
-.0001 
-.0003 

Chk Pass

 U_3670
ppm

.0318.0318.0318.0318     

.0181
57.04

.0164 

.0272 

.0518 

Chk Pass

 V_2908
ppm

.0024.0024.0024.0024     

.0026
107.3

.0001 

.0052 

.0019 

Chk Pass

 Zn2138
ppm

.0158.0158.0158.0158     

.0002
1.483

.0159 

.0155 

.0159 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6985.96985.96985.96985.9     
  60.2

.86180

6948.0 
7055.4 
6954.5 
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Sample Name: CCV        Acquired: 2/21/2014 18:30:55        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0321.0321.0321.032     
 .018

1.745

1.042 
1.043 
1.011 

Chk Pass

 Al3961
ppm

50.3150.3150.3150.31     
 1.42

2.820

51.47 
50.74 
48.73 

Chk Pass

 As1890
ppm

4.9744.9744.9744.974     
 .099

1.993

5.032 
5.030 
4.860 

Chk Pass

 B_2496
ppm

4.6874.6874.6874.687     
 .032

.6761

4.717 
4.690 
4.654 

Chk Pass

 Ba4554
ppm

4.9064.9064.9064.906     
 .123

2.502

4.971 
4.983 
4.764 

Chk Pass

 Be3130
ppm

4.8574.8574.8574.857     
 .029

.5897

4.872 
4.874 
4.824 

Chk Pass

 Bi2230
ppm

5.1205.1205.1205.120     
 .110

2.144

5.204 
5.161 
4.996 

Chk Pass

 Ca1840
ppm

51.3751.3751.3751.37     
 1.04

2.025

52.08 
51.86 
50.18 

Chk Pass

 Cd2288
ppm

4.9614.9614.9614.961     
 .098

1.981

5.023 
5.012 
4.847 

Chk Pass

 Co2286
ppm

5.1975.1975.1975.197     
 .116

2.230

5.277 
5.250 
5.064 

Chk Pass

 Cr2835
ppm

5.1645.1645.1645.164     
 .106

2.054

5.234 
5.216 
5.042 

Chk Pass

 Cu2178
ppm

5.0125.0125.0125.012     
 .101

2.008

5.083 
5.055 
4.897 

Chk Pass

 Fe2599
ppm

46.3446.3446.3446.34     
  .22

.4672

46.51 
46.41 
46.09 

Chk Pass

 K_7664
ppm

55.1055.1055.1055.10    F 
 3.60

6.528

58.03 
56.19 
51.09 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.6215.6215.6215.621    F 
 .395

7.022

5.942 
5.740 
5.180 

Chk Fail
5.000

10.00%

 Mg2798
ppm

45.7545.7545.7545.75     
  .26

.5753

45.83 
45.97 
45.46 

Chk Pass

 Mn2576
ppm

4.4994.4994.4994.499    F 
 .016

.3612

4.504 
4.512 
4.480 

Chk Fail
5.000

-10.00%

 Mo2020
ppm

1.0151.0151.0151.015     
 .022

2.165

1.030 
1.026 
 .9900 

Chk Pass

 Na5895
ppm

56.2956.2956.2956.29    F 
 3.48

6.181

59.13 
57.34 
52.41 

Chk Fail
50.00

10.00%

 Ni2216
ppm

4.9784.9784.9784.978     
 .094

1.878

5.035 
5.030 
4.871 

Chk Pass

 P_1774
ppm

52.7152.7152.7152.71     
 1.16

2.195

53.52 
53.23 
51.38 

Chk Pass

 Pb2203
ppm

5.0555.0555.0555.055     
 .105

2.067

5.117 
5.113 
4.934 

Chk Pass

 S_1820
ppm

50.3250.3250.3250.32     
  .99

1.958

50.98 
50.78 
49.18 

Chk Pass

 Sb2068
ppm

.9968.9968.9968.9968     

.0206
2.065

1.009 
1.008 
 .9730 

Chk Pass

 Se1960
ppm

1.0091.0091.0091.009     
 .014

1.394

1.019 
1.015 
 .9930 

Chk Pass

 Si2516
ppm

4.7164.7164.7164.716     
 .030

.6374

4.739 
4.727 
4.682 

Chk Pass

 Sn1899
ppm

4.9884.9884.9884.988     
 .089

1.789

5.040 
5.039 
4.885 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 18:30:55        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

4.9454.9454.9454.945     
 .040

.8030

4.944 
4.984 
4.905 

Chk Pass

 Th2832
ppm

5.4125.4125.4125.412     
 .101

1.866

5.477 
5.463 
5.296 

Chk Pass

 Ti3349
ppm

4.8514.8514.8514.851     
 .026

.5406

4.874 
4.857 
4.823 

Chk Pass

 Tl1908
ppm

1.0601.0601.0601.060     
 .022

2.103

1.072 
1.073 
1.034 

Chk Pass

 U_3670
ppm

5.2655.2655.2655.265     
 .088

1.672

5.307 
5.324 
5.164 

Chk Pass

 V_2908
ppm

4.8954.8954.8954.895     
 .007

.1367

4.897 
4.901 
4.887 

Chk Pass

 Zn2138
ppm

5.0745.0745.0745.074     
 .106

2.087

5.145 
5.124 
4.952 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6605.56605.56605.56605.5     
 136.7

2.0695

6511.9 
6542.1 
6762.4 
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Sample Name: CCB        Acquired: 2/21/2014 18:34:44        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
91.56

-.0003 
-.0003 
 .0000 

Chk Pass

 Al3961
ppm

.0002.0002.0002.0002     

.0035
1606.

.0014 

.0030 
-.0037 

Chk Pass

 As1890
ppm

.0011.0011.0011.0011     

.0003
29.96

.0008 

.0014 

.0009 

Chk Pass

 B_2496
ppm

.0107.0107.0107.0107     

.0015
13.67

.0093 

.0123 

.0106 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
44.04

.0002 

.0003 

.0002 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0001
16.32

.0004 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000     

.0016
5528.

-.0007 
-.0011 
 .0019 

Chk Pass

 Ca1840
ppm

.0026.0026.0026.0026     

.0012
47.88

.0039 

.0015 

.0023 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
101.3

.0000 
 .0001 
 .0002 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0002
148.5

.0001 

.0000 
 .0004 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0007
57.40

.0017 

.0004 

.0014 

Chk Pass

 Cu2178
ppm

.0025.0025.0025.0025     

.0004
16.42

.0025 

.0028 

.0020 

Chk Pass

 Fe2599
ppm

.0023.0023.0023.0023     

.0010
44.34

.0035 

.0021 

.0014 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0156
101.2

.0026 
-.0235 
-.0253 

Chk Pass

 Li6707
ppm

.0011.0011.0011.0011     

.0001
13.99

.0009 

.0012 

.0011 

Chk Pass

 Mg2798
ppm

.0141.0141.0141.0141     

.0090
63.77

.0161 

.0043 

.0219 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0004
64.26

.0002 

.0010 

.0007 

Chk Pass

 Mo2020
ppm

.0004.0004.0004.0004     

.0001
15.41

.0004 

.0004 

.0003 

Chk Pass

 Na5895
ppm

.0100.0100.0100.0100     

.0035
34.97

.0085 

.0075 

.0140 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0002
189.0

-.0001 
 .0001 
 .0003 

Chk Pass

 P_1774
ppm

.0010.0010.0010.0010     

.0011
112.8

.0022 

.0006 

.0001 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0006
500.3

.0000 
 .0008 
-.0004 

Chk Pass

 S_1820
ppm

.0020.0020.0020.0020     

.0013
65.43

.0025 

.0031 

.0005 

Chk Pass

 Sb2068
ppm

.0025.0025.0025.0025     

.0009
37.45

.0030 

.0030 

.0014 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0014
239.7

.0017 
-.0010 
 .0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0090
31.27

-.0322 
-.0358 
-.0187 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0002
711.2

-.0001 
-.0002 
 .0002 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 18:34:44        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
20.67

.0004 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0041.0041.0041.0041     

.0033
79.05

.0078 

.0016 

.0030 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0007
522.2

.0000 
-.0009 
 .0004 

Chk Pass

 Tl1908
ppm

.0010.0010.0010.0010     

.0015
147.1

-.0003 
 .0026 
 .0007 

Chk Pass

 U_3670
ppm

.0081.0081.0081.0081     

.0037
45.92

.0043 

.0117 

.0084 

Chk Pass

 V_2908
ppm

.0009.0009.0009.0009     

.0007
81.35

.0001 

.0015 

.0011 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
287.5

.0001 
-.0002 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7086.07086.07086.07086.0     
  31.8

.44812

7122.6 
7067.7 
7067.5 
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Sample Name: 160-5449-A-5-Q        Acquired: 2/21/2014 18:38:41        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0007
144.8

-.0004 
-.0012 
 .0002 

Chk Pass

 Al3961
ppm

.4617.4617.4617.4617     

.0033

.7125

.4645 

.4580 

.4625 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0005
257.6

-.0008 
 .0001 
 .0001 

Chk Pass

 B_2496
ppm

.0055.0055.0055.0055     

.0019
33.81

.0071 

.0034 

.0061 

Chk Pass

 Ba4554
ppm

.0089.0089.0089.0089     

.0002
2.507

.0089 

.0091 

.0087 

Chk Pass

 Be3130
ppm

.0008.0008.0008.0008     

.0000
5.511

.0008 

.0007 

.0008 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0026
57.44

-.0022 
-.0073 
-.0039 

Chk Pass

 Ca1840
ppm

11.3611.3611.3611.36     
  .03

.2842

11.34 
11.40 
11.34 

Chk Pass

 Cd2288
ppm

.0010.0010.0010.0010     

.0001
8.985

.0011 

.0009 

.0010 

Chk Pass

 Co2286
ppm

.0016.0016.0016.0016     

.0004
25.43

.0021 

.0014 

.0013 

Chk Pass

 Cr2835
ppm

.0030.0030.0030.0030     

.0005
17.84

.0026 

.0028 

.0036 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0005
23.86

-.0023 
-.0015 
-.0023 

Chk Pass

 Fe2599
ppm

.0044.0044.0044.0044     

.0014
31.25

.0032 

.0059 

.0042 

Chk Pass

 K_7664
ppm

.6967.6967.6967.6967     

.0125
1.789

.6918 

.6873 

.7108 

Chk Pass

 Li6707
ppm

.0011.0011.0011.0011     

.0004
32.54

.0010 

.0009 

.0016 

Chk Pass

 Mg2798
ppm

.4751.4751.4751.4751     

.0151
3.186

.4653 

.4675 

.4926 

Chk Pass

 Mn2576
ppm

.1074.1074.1074.1074     

.0004

.4107

.1077 

.1076 

.1069 

Chk Pass

 Mo2020
ppm

.0066.0066.0066.0066     

.0001
1.776

.0065 

.0066 

.0067 

Chk Pass

 Na5895
ppm

45.3945.3945.3945.39     
  .76

1.665

44.83 
45.10 
46.25 

Chk Pass

 Ni2216
ppm

.0132.0132.0132.0132     

.0003
2.027

.0133 

.0134 

.0129 

Chk Pass

 P_1774
ppm

.0030.0030.0030.0030     

.0003
10.26

.0032 

.0032 

.0027 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0005
74.38

.0013 

.0002 

.0007 

Chk Pass

 S_1820
ppm

2.3792.3792.3792.379     
 .009

.3707

2.376 
2.372 
2.389 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0026
64600.

.0029 
-.0010 
-.0020 

Chk Pass

 Se1960
ppm

.0020.0020.0020.0020     

.0010
47.22

.0009 

.0023 

.0028 

Chk Pass

 Si2516
ppm

.5208.5208.5208.5208     

.0070
1.341

.5136 

.5276 

.5211 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
265.9

-.0001 
 .0002 
-.0005 

Chk Pass

Page 651 of 801



Sample Name: 160-5449-A-5-Q        Acquired: 2/21/2014 18:38:41        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0756.0756.0756.0756     

.0004

.5310

.0751 

.0759 

.0757 

Chk Pass

 Th2832
ppm

.0085.0085.0085.0085     

.0052
61.75

.0028 

.0094 

.0132 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0004
143.0

-.0001 
 .0003 
 .0007 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0016
1206.

.0009 

.0007 
-.0019 

Chk Pass

 U_3670
ppm

.1470.1470.1470.1470     

.0038
2.607

.1506 

.1429 

.1474 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0008
86.58

-.0013 
.0000 

-.0014 

Chk Pass

 Zn2138
ppm

.0250.0250.0250.0250     

.0002

.7698

.0249 

.0252 

.0249 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6958.76958.76958.76958.7     
  18.4

.26411

6967.1 
6937.6 
6971.4 
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Sample Name: 160-5449-A-6-Q        Acquired: 2/21/2014 18:42:32        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
121.3

-.0003 
-.0001 
 .0000 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0006
55.58

-.0006 
-.0010 
-.0018 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0009
211.7

-.0002 
-.0014 
 .0004 

Chk Pass

 B_2496
ppm

.0041.0041.0041.0041     

.0037
90.17

.0065 
-.0002 
 .0059 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0000
41.54

-.0001 
-.0001 
-.0001 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
186.6

.0000 
-.0001 
.0000 

Chk Pass

 Bi2230
ppm

.0012.0012.0012.0012     

.0012
99.49

.0005 

.0025 

.0005 

Chk Pass

 Ca1840
ppm

.0307.0307.0307.0307     

.0006
2.032

.0309 

.0300 

.0311 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
227.6

.0000 

.0000 
 .0002 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
113.6

.0001 

.0000 
 .0001 

Chk Pass

 Cr2835
ppm

.0011.0011.0011.0011     

.0003
32.27

.0009 

.0015 

.0009 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
9.994

-.0028 
-.0033 
-.0028 

Chk Pass

 Fe2599
ppm

.0011.0011.0011.0011     

.0013
118.9

.0020 
-.0004 
 .0015 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0049
115.8

-.0013 
-.0015 
-.0098 

Chk Pass

 Li6707
ppm

.0010.0010.0010.0010     

.0002
16.04

.0009 

.0012 

.0009 

Chk Pass

 Mg2798
ppm

.0371.0371.0371.0371     

.0115
30.91

.0494 

.0351 

.0267 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0003
205.5

.0001 
-.0001 
 .0004 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
118.3

.0000 
-.0002 
-.0001 

Chk Pass

 Na5895
ppm

35.4335.4335.4335.43     
  .65

1.821

35.01 
36.18 
35.11 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0002
351.8

-.0001 
.0000 
 .0003 

Chk Pass

 P_1774
ppm

.0022.0022.0022.0022     

.0006
28.01

.0024 

.0027 

.0015 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0003
36.50

.0012 

.0005 

.0010 

Chk Pass

 S_1820
ppm

.0035.0035.0035.0035     

.0029
81.94

.0066 

.0009 

.0029 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0004
26.64

.0012 

.0011 

.0018 

Chk Pass

 Se1960
ppm

.0008.0008.0008.0008     

.0021
254.3

-.0009 
 .0002 
 .0032 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0020
6.296

-.0336 
-.0298 
-.0329 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0007
289.5

.0011 
-.0002 
-.0001 

Chk Pass
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Sample Name: 160-5449-A-6-Q        Acquired: 2/21/2014 18:42:32        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=20

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0000.0000.0000.0000     

.0000
125.4

.0000 
 .0000 
 .0001 

Chk Pass

 Th2832
ppm

.0035.0035.0035.0035     

.0044
124.9

.0081 
-.0006 
 .0029 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0002
90.45

.0003 

.0000 

.0002 

Chk Pass

 Tl1908
ppm

.0025.0025.0025.0025     

.0012
50.21

.0022 

.0038 

.0014 

Chk Pass

 U_3670
ppm

.0201.0201.0201.0201     

.0062
30.89

.0129 

.0237 

.0236 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0010
65.06

-.0021 
-.0022 
-.0004 

Chk Pass

 Zn2138
ppm

.0056.0056.0056.0056     

.0000

.2863

.0057 

.0057 

.0056 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7014.87014.87014.87014.8     
  15.8

.22588

7004.2 
7033.0 
7007.1 
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Sample Name: MB        Acquired: 2/21/2014 18:46:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 106593

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0005
360.4

-.0004 
 .0006 
 .0002 

Chk Pass

 Al3961
ppm

.0189.0189.0189.0189     

.0041
21.90

.0142 

.0219 

.0206 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0006
69.83

-.0013 
-.0002 
-.0009 

Chk Pass

 B_2496
ppm

.0032.0032.0032.0032     

.0028
86.68

.0063 

.0010 

.0022 

Chk Pass

 Ba4554
ppm

.0001.0001.0001.0001     

.0000
9.588

.0001 

.0001 

.0001 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
100.1

.0001 

.0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
26.28

-.0038 
-.0059 
-.0064 

Chk Pass

 Ca1840
ppm

.0434.0434.0434.0434     

.0003

.6525

.0437 

.0434 

.0431 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
142.5

.0001 

.0000 
 .0002 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
126.3

.0000 
-.0001 
-.0006 

Chk Pass

 Cr2835
ppm

.0001.0001.0001.0001     

.0006
521.5

.0006 

.0002 
-.0005 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
61.03

-.0003 
-.0006 
-.0012 

Chk Pass

 Fe2599
ppm

1.5901.5901.5901.590     
 .006

.3790

1.583 
1.591 
1.595 

Chk Pass

 K_7664
ppm

.0082.0082.0082.0082     

.0109
133.1

.0041 

.0206 
-.0001 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0004
83.60

.0009 

.0004 

.0002 

Chk Pass

 Mg2798
ppm

.0210.0210.0210.0210     

.0154
73.31

.0122 

.0121 

.0388 

Chk Pass

 Mn2576
ppm

.0004.0004.0004.0004     

.0003
75.02

.0004 

.0001 

.0006 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0000
121.1

.0000 

.0000 

.0001 

Chk Pass

 Na5895
ppm

.0389.0389.0389.0389     

.0034
8.853

.0370 

.0369 

.0429 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0001
26.29

.0003 

.0004 

.0003 

Chk Pass

 P_1774
ppm

.0019.0019.0019.0019     

.0003
15.38

.0022 

.0017 

.0017 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0005
568.3

.0000 
-.0006 
 .0004 

Chk Pass

 S_1820
ppm

.0331.0331.0331.0331     

.0030
9.089

.0341 

.0355 

.0297 

Chk Pass

 Sb2068
ppm

.0018.0018.0018.0018     

.0006
34.61

.0015 

.0025 

.0013 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0016
253.8

-.0011 
 .0018 
 .0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0028
10.18

-.0285 
-.0244 
-.0297 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0003
45.59

.0008 

.0007 

.0003 

Chk Pass
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Sample Name: MB        Acquired: 2/21/2014 18:46:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 106593

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0003.0003.0003.0003     

.0000
10.59

.0004 

.0003 

.0003 

Chk Pass

 Th2832
ppm

.0079.0079.0079.0079     

.0014
17.64

.0084 

.0089 

.0063 

Chk Pass

 Ti3349
ppm

.0031.0031.0031.0031     

.0006
19.75

.0038 

.0027 

.0027 

Chk Pass

 Tl1908
ppm

.0008.0008.0008.0008     

.0005
60.78

.0005 

.0005 

.0014 

Chk Pass

 U_3670
ppm

.0295.0295.0295.0295     

.0082
27.61

.0211 

.0374 

.0301 

Chk Pass

 V_2908
ppm

.0023.0023.0023.0023     

.0019
84.00

.0004 

.0022 

.0042 

Chk Pass

 Zn2138
ppm

.0035.0035.0035.0035     

.0001
3.573

.0034 

.0037 

.0035 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7018.57018.57018.57018.5     
  24.3

.34623

7036.3 
6990.8 
7028.4 
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Sample Name: LCS        Acquired: 2/21/2014 18:50:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
2028.

-.0004 
 .0005 
-.0002 

Chk Pass

 Al3961
ppm

.0084.0084.0084.0084     

.0054
64.48

.0123 

.0022 

.0106 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0011
104.1

-.0023 
-.0008 
-.0001 

Chk Pass

 B_2496
ppm

.0032.0032.0032.0032     

.0009
27.63

.0025 

.0042 

.0031 

Chk Pass

 Ba4554
ppm

.0001.0001.0001.0001     

.0000
33.33

.0001 

.0001 

.0001 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
84.96

.0001 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
42.65

-.0026 
-.0059 
-.0035 

Chk Pass

 Ca1840
ppm

.0332.0332.0332.0332     

.0003

.9833

.0333 

.0335 

.0328 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
53.94

.0001 

.0002 

.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
243.9

-.0003 
 .0003 
-.0003 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0011
90.81

.0024 

.0008 

.0003 

Chk Pass

 Cu2178
ppm

.0019.0019.0019.0019     

.0012
62.52

.0021 

.0006 

.0030 

Chk Pass

 Fe2599
ppm

1.4621.4621.4621.462     
 .009

.6293

1.473 
1.458 
1.456 

Chk Pass

 K_7664
ppm

.0037.0037.0037.0037     

.0048
129.6

.0032 
-.0008 
 .0087 

Chk Pass

 Li6707
ppm

.0004.0004.0004.0004     

.0001
38.04

.0003 

.0003 

.0005 

Chk Pass

 Mg2798
ppm

.0278.0278.0278.0278     

.0069
24.90

.0284 

.0206 

.0345 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0002
69.74

.0002 

.0005 

.0001 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
108.0

.0001 

.0001 

.0004 

Chk Pass

 Na5895
ppm

.0380.0380.0380.0380     

.0057
15.10

.0433 

.0319 

.0387 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0001
59.20

.0002 

.0002 

.0000 

Chk Pass

 P_1774
ppm

.0007.0007.0007.0007     

.0006
86.63

.0009 

.0000 

.0010 

Chk Pass

 Pb2203
ppm

.0015.0015.0015.0015     

.0001
9.261

.0017 

.0014 

.0015 

Chk Pass

 S_1820
ppm

.0242.0242.0242.0242     

.0017
6.894

.0255 

.0248 

.0223 

Chk Pass

 Sb2068
ppm

.0034.0034.0034.0034     

.0020
58.75

.0049 

.0042 

.0011 

Chk Pass

 Se1960
ppm

.0019.0019.0019.0019     

.0015
81.58

.0016 

.0036 

.0005 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0015
5.124

-.0300 
-.0271 
-.0291 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0005
80.56

.0008 

.0009 

.0000 

Chk Pass
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Sample Name: LCS        Acquired: 2/21/2014 18:50:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
19.67

.0003 

.0002 

.0002 

Chk Pass

 Th2832
ppm

.0062.0062.0062.0062     

.0039
62.74

.0101 

.0024 

.0059 

Chk Pass

 Ti3349
ppm

.0037.0037.0037.0037     

.0001
2.073

.0037 

.0036 

.0037 

Chk Pass

 Tl1908
ppm

.0010.0010.0010.0010     

.0006
57.54

.0017 

.0007 

.0007 

Chk Pass

 U_3670
ppm

.0301.0301.0301.0301     

.0148
49.26

.0459 

.0164 

.0282 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
58.75

-.0008 
-.0033 
-.0035 

Chk Pass

 Zn2138
ppm

.0036.0036.0036.0036     

.0002
4.318

.0037 

.0036 

.0034 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7069.87069.87069.87069.8     
  40.6

.57476

7022.9 
7091.1 
7095.3 
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Sample Name: 5585A1        Acquired: 2/21/2014 18:54:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
245.2

.0004 
-.0006 
-.0003 

Chk Pass

 Al3961
ppm

.0152.0152.0152.0152     

.0014
9.360

.0144 

.0169 

.0144 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0013
797600.

-.0015 
 .0004 
 .0011 

Chk Pass

 B_2496
ppm

.0027.0027.0027.0027     

.0026
97.71

.0047 

.0037 
-.0003 

Chk Pass

 Ba4554
ppm

.0045.0045.0045.0045     

.0001
2.769

.0044 

.0044 

.0047 

Chk Pass

 Be3130
ppm

.0002.0002.0002.0002     

.0001
31.30

.0002 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0016
31.67

-.0046 
-.0037 
-.0068 

Chk Pass

 Ca1840
ppm

.0511.0511.0511.0511     

.0010
1.865

.0521 

.0511 

.0502 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
58.68

.0001 

.0002 

.0001 

Chk Pass

 Co2286
ppm

.0006.0006.0006.0006     

.0001
23.96

.0004 

.0006 

.0007 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0007
53.89

.0017 

.0005 

.0015 

Chk Pass

 Cu2178
ppm

.0016.0016.0016.0016     

.0004
21.74

.0019 

.0012 

.0018 

Chk Pass

 Fe2599
ppm

5.4565.4565.4565.456     
 .018

.3385

5.459 
5.436 
5.472 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0098
91.42

-.0146 
 .0004 
-.0178 

Chk Pass

 Li6707
ppm

.0003.0003.0003.0003     

.0002
48.68

.0002 

.0005 

.0004 

Chk Pass

 Mg2798
ppm

.0425.0425.0425.0425     

.0179
42.19

.0247 

.0605 

.0424 

Chk Pass

 Mn2576
ppm

.0109.0109.0109.0109     

.0001

.7333

.0110 

.0108 

.0108 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0000
6.949

.0002 

.0003 

.0003 

Chk Pass

 Na5895
ppm

.0411.0411.0411.0411     

.0039
9.598

.0432 

.0365 

.0436 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0000
29.95

.0001 

.0001 

.0001 

Chk Pass

 P_1774
ppm

.0036.0036.0036.0036     

.0014
40.13

.0051 

.0023 

.0033 

Chk Pass

 Pb2203
ppm

.0011.0011.0011.0011     

.0004
32.91

.0015 

.0010 

.0008 

Chk Pass

 S_1820
ppm

.0231.0231.0231.0231     

.0020
8.831

.0241 

.0244 

.0207 

Chk Pass

 Sb2068
ppm

.0021.0021.0021.0021     

.0016
77.89

.0002 

.0029 

.0031 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0015
32980.

-.0006 
 .0017 
-.0012 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0057
40.57

-.0135 
-.0201 
-.0087 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0009
153.1

.0015 
-.0003 
 .0007 

Chk Pass
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Sample Name: 5585A1        Acquired: 2/21/2014 18:54:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0003.0003.0003.0003     

.0000
12.24

.0003 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0098.0098.0098.0098     

.0021
21.42

.0102 

.0075 

.0117 

Chk Pass

 Ti3349
ppm

.4267.4267.4267.4267     

.0009

.2022

.4263 

.4262 

.4277 

Chk Pass

 Tl1908
ppm

.0008.0008.0008.0008     

.0002
23.53

.0008 

.0006 

.0009 

Chk Pass

 U_3670
ppm

.0221.0221.0221.0221     

.0033
15.03

.0260 

.0201 

.0203 

Chk Pass

 V_2908
ppm

.0081.0081.0081.0081     

.0009
11.36

.0079 

.0091 

.0073 

Chk Pass

 Zn2138
ppm

.0033.0033.0033.0033     

.0001
2.671

.0034 

.0033 

.0032 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7169.47169.47169.47169.4     
  45.5

.63525

7146.7 
7221.8 
7139.7 
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Sample Name: 5585A2        Acquired: 2/21/2014 18:58:09        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
139.8

.0000 
-.0001 
-.0008 

Chk Pass

 Al3961
ppm

.0176.0176.0176.0176     

.0016
9.042

.0177 

.0159 

.0191 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0008
162.4

-.0004 
 .0002 
-.0013 

Chk Pass

 B_2496
ppm

.0035.0035.0035.0035     

.0010
27.80

.0042 

.0024 

.0039 

Chk Pass

 Ba4554
ppm

.0046.0046.0046.0046     

.0001
2.017

.0047 

.0045 

.0046 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
28.48

.0002 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0031
97.08

-.0040 
 .0002 
-.0057 

Chk Pass

 Ca1840
ppm

.0509.0509.0509.0509     

.0007
1.390

.0503 

.0517 

.0508 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
71.24

.0000 

.0000 

.0001 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0003
73.95

.0001 

.0006 

.0006 

Chk Pass

 Cr2835
ppm

.0010.0010.0010.0010     

.0004
39.73

.0015 

.0006 

.0010 

Chk Pass

 Cu2178
ppm

.0013.0013.0013.0013     

.0001
7.942

.0012 

.0014 

.0013 

Chk Pass

 Fe2599
ppm

5.5055.5055.5055.505     
 .003

.0478

5.508 
5.505 
5.502 

Chk Pass

 K_7664
ppm

.0016.0016.0016.0016     

.0110
694.0

.0060 

.0097 
-.0109 

Chk Pass

 Li6707
ppm

.0002.0002.0002.0002     

.0002
131.5

.0004 

.0002 
-.0001 

Chk Pass

 Mg2798
ppm

.0469.0469.0469.0469     

.0121
25.72

.0333 

.0513 

.0562 

Chk Pass

 Mn2576
ppm

.0085.0085.0085.0085     

.0002
1.941

.0085 

.0086 

.0083 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
74.29

-.0002 
.0000 

-.0002 

Chk Pass

 Na5895
ppm

.0414.0414.0414.0414     

.0028
6.774

.0443 

.0413 

.0387 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0003
4359.

-.0003 
 .0004 
-.0001 

Chk Pass

 P_1774
ppm

.0025.0025.0025.0025     

.0005
18.07

.0031 

.0023 

.0022 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0018
279.0

.0027 

.0000 
-.0008 

Chk Pass

 S_1820
ppm

.0228.0228.0228.0228     

.0019
8.131

.0248 

.0211 

.0226 

Chk Pass

 Sb2068
ppm

.0032.0032.0032.0032     

.0016
51.26

.0029 

.0050 

.0017 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0007
43.31

-.0016 
-.0010 
-.0025 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0013
5.299

-.0258 
-.0235 
-.0237 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0002
64.94

.0005 

.0005 

.0001 

Chk Pass
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Sample Name: 5585A2        Acquired: 2/21/2014 18:58:09        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0000
8.391

.0004 

.0004 

.0004 

Chk Pass

 Th2832
ppm

.0089.0089.0089.0089     

.0070
79.17

.0166 

.0029 

.0072 

Chk Pass

 Ti3349
ppm

.4384.4384.4384.4384     

.0007

.1650

.4385 

.4391 

.4376 

Chk Pass

 Tl1908
ppm

.0011.0011.0011.0011     

.0006
58.95

.0017 

.0012 

.0004 

Chk Pass

 U_3670
ppm

.0225.0225.0225.0225     

.0092
41.10

.0322 

.0138 

.0214 

Chk Pass

 V_2908
ppm

.0070.0070.0070.0070     

.0023
33.46

.0091 

.0073 

.0045 

Chk Pass

 Zn2138
ppm

.0027.0027.0027.0027     

.0001
3.858

.0029 

.0027 

.0027 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7241.77241.77241.77241.7     
  14.1

.19502

7249.7 
7250.1 
7225.4 
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Sample Name: 5585A3        Acquired: 2/21/2014 19:02:03        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0004
204.1

.0003 

.0006 
-.0003 

Chk Pass

 Al3961
ppm

.0166.0166.0166.0166     

.0087
52.38

.0242 

.0071 

.0184 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0011
301.5

.0004 

.0015 
-.0008 

Chk Pass

 B_2496
ppm

.0027.0027.0027.0027     

.0006
22.13

.0021 

.0028 

.0033 

Chk Pass

 Ba4554
ppm

.0028.0028.0028.0028     

.0001
3.245

.0029 

.0028 

.0027 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
7.677

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
29.81

-.0034 
-.0022 
-.0021 

Chk Pass

 Ca1840
ppm

.0587.0587.0587.0587     

.0009
1.480

.0597 

.0582 

.0581 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
1951.

.0001 

.0000 
-.0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0001
31.81

.0002 

.0004 

.0004 

Chk Pass

 Cr2835
ppm

.0017.0017.0017.0017     

.0003
15.11

.0020 

.0016 

.0015 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
214.5

.0002 
-.0020 
 .0001 

Chk Pass

 Fe2599
ppm

5.6875.6875.6875.687     
 .054

.9527

5.749 
5.665 
5.647 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0153
38720.

.0117 

.0055 
-.0173 

Chk Pass

 Li6707
ppm

.0003.0003.0003.0003     

.0003
84.60

.0003 

.0001 

.0006 

Chk Pass

 Mg2798
ppm

.0276.0276.0276.0276     

.0086
31.02

.0181 

.0302 

.0346 

Chk Pass

 Mn2576
ppm

.0099.0099.0099.0099     

.0001

.7199

.0098 

.0099 

.0100 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
74.30

.0000 
-.0001 
-.0001 

Chk Pass

 Na5895
ppm

.0427.0427.0427.0427     

.0043
10.09

.0377 

.0452 

.0452 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
356.7

.0001 

.0000 
-.0002 

Chk Pass

 P_1774
ppm

.0017.0017.0017.0017     

.0013
76.97

.0003 

.0030 

.0019 

Chk Pass

 Pb2203
ppm

.0012.0012.0012.0012     

.0001
6.670

.0012 

.0013 

.0013 

Chk Pass

 S_1820
ppm

.0236.0236.0236.0236     

.0019
8.029

.0238 

.0255 

.0217 

Chk Pass

 Sb2068
ppm

.0031.0031.0031.0031     

.0008
25.69

.0038 

.0031 

.0023 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000     

.0005
1938.

.0006 
-.0003 
-.0003 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0019
13.32

-.0118 
-.0149 
-.0151 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0001
2552.

.0000 
 .0001 
-.0001 

Chk Pass
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Sample Name: 5585A3        Acquired: 2/21/2014 19:02:03        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0000
10.44

.0004 

.0004 

.0004 

Chk Pass

 Th2832
ppm

.0111.0111.0111.0111     

.0035
31.33

.0134 

.0127 

.0071 

Chk Pass

 Ti3349
ppm

.4475.4475.4475.4475     

.0039

.8799

.4518 

.4466 

.4440 

Chk Pass

 Tl1908
ppm

.0006.0006.0006.0006     

.0008
146.4

.0013 
-.0003 
 .0007 

Chk Pass

 U_3670
ppm

.0223.0223.0223.0223     

.0122
54.82

.0358 

.0188 

.0122 

Chk Pass

 V_2908
ppm

.0046.0046.0046.0046     

.0017
36.46

.0027 

.0057 

.0054 

Chk Pass

 Zn2138
ppm

.0033.0033.0033.0033     

.0000

.8678

.0034 

.0033 

.0033 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7040.57040.57040.57040.5     
 102.7

1.4592

6926.1 
7070.7 
7124.8 
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Sample Name: 5585A3 DU        Acquired: 2/21/2014 19:05:57        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
164.3

-.0003 
 .0001 
-.0004 

Chk Pass

 Al3961
ppm

.0207.0207.0207.0207     

.0057
27.44

.0159 

.0192 

.0269 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0002
45.12

-.0006 
-.0003 
-.0007 

Chk Pass

 B_2496
ppm

.0028.0028.0028.0028     

.0019
66.72

.0039 

.0006 

.0039 

Chk Pass

 Ba4554
ppm

.0029.0029.0029.0029     

.0001
1.803

.0029 

.0028 

.0029 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
12.45

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0009
27.74

-.0022 
-.0033 
-.0040 

Chk Pass

 Ca1840
ppm

.0516.0516.0516.0516     

.0014
2.735

.0528 

.0520 

.0500 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0002
408.0

-.0001 
 .0001 
-.0002 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0001
26.97

.0006 

.0004 

.0004 

Chk Pass

 Cr2835
ppm

.0023.0023.0023.0023     

.0003
11.84

.0023 

.0021 

.0026 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0012
146.4

.0006 
-.0014 
-.0016 

Chk Pass

 Fe2599
ppm

5.7405.7405.7405.740     
 .024

.4225

5.757 
5.751 
5.712 

Chk Pass

 K_7664
ppm

.0025.0025.0025.0025     

.0104
424.1

.0091 
-.0096 
 .0078 

Chk Pass

 Li6707
ppm

.0006.0006.0006.0006     

.0004
63.43

.0004 

.0003 

.0010 

Chk Pass

 Mg2798
ppm

.0346.0346.0346.0346     

.0202
58.36

.0140 

.0354 

.0544 

Chk Pass

 Mn2576
ppm

.0071.0071.0071.0071     

.0003
4.863

.0075 

.0068 

.0070 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
1638.

-.0002 
 .0000 
 .0001 

Chk Pass

 Na5895
ppm

.0429.0429.0429.0429     

.0061
14.25

.0499 

.0393 

.0394 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0002
631.4

-.0003 
 .0001 
 .0001 

Chk Pass

 P_1774
ppm

.0035.0035.0035.0035     

.0005
15.27

.0041 

.0031 

.0033 

Chk Pass

 Pb2203
ppm

.0023.0023.0023.0023     

.0015
64.43

.0040 

.0011 

.0019 

Chk Pass

 S_1820
ppm

.0216.0216.0216.0216     

.0012
5.703

.0213 

.0229 

.0205 

Chk Pass

 Sb2068
ppm

.0021.0021.0021.0021     

.0010
45.92

.0032 

.0015 

.0015 

Chk Pass

 Se1960
ppm

.0017.0017.0017.0017     

.0010
56.22

.0020 

.0007 

.0026 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0052
20.12

-.0202 
-.0267 
-.0304 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0006
2567.

-.0001 
-.0006 
 .0006 

Chk Pass
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Sample Name: 5585A3 DU        Acquired: 2/21/2014 19:05:57        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0003.0003.0003.0003     

.0000
9.021

.0004 

.0003 

.0003 

Chk Pass

 Th2832
ppm

.0102.0102.0102.0102     

.0026
25.56

.0133 

.0085 

.0090 

Chk Pass

 Ti3349
ppm

.4513.4513.4513.4513     

.0009

.1951

.4523 

.4510 

.4507 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0005
31.58

-.0012 
-.0014 
-.0022 

Chk Pass

 U_3670
ppm

.0240.0240.0240.0240     

.0102
42.53

.0233 

.0346 

.0142 

Chk Pass

 V_2908
ppm

.0093.0093.0093.0093     

.0025
26.49

.0120 

.0083 

.0074 

Chk Pass

 Zn2138
ppm

.0030.0030.0030.0030     

.0001
4.682

.0030 

.0032 

.0029 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7163.87163.87163.87163.8     
  35.3

.49258

7142.2 
7144.6 
7204.5 
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Sample Name: 5585A4        Acquired: 2/21/2014 19:09:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
168.9

-.0015 
-.0002 
 .0002 

Chk Pass

 Al3961
ppm

.0248.0248.0248.0248     

.0050
20.37

.0222 

.0215 

.0306 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0010
81.22

-.0004 
-.0010 
-.0024 

Chk Pass

 B_2496
ppm

.0024.0024.0024.0024     

.0012
52.04

.0013 

.0020 

.0037 

Chk Pass

 Ba4554
ppm

.0029.0029.0029.0029     

.0002
5.347

.0030 

.0027 

.0029 

Chk Pass

 Be3130
ppm

.0002.0002.0002.0002     

.0000
17.98

.0002 

.0002 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
46.12

-.0026 
-.0039 
-.0015 

Chk Pass

 Ca1840
ppm

.0541.0541.0541.0541     

.0006
1.078

.0535 

.0547 

.0540 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0002
164.7

.0000 
 .0000 
 .0003 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0002
73.28

.0001 

.0005 

.0002 

Chk Pass

 Cr2835
ppm

.0017.0017.0017.0017     

.0004
25.77

.0021 

.0017 

.0012 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0008
93.37

.0000 
 .0010 
 .0016 

Chk Pass

 Fe2599
ppm

5.6095.6095.6095.609     
 .036

.6375

5.607 
5.574 
5.645 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0115
1227.

-.0141 
 .0077 
 .0036 

Chk Pass

 Li6707
ppm

.0004.0004.0004.0004     

.0008
219.0

.0012 
-.0003 
 .0002 

Chk Pass

 Mg2798
ppm

.0380.0380.0380.0380     

.0065
17.19

.0312 

.0442 

.0388 

Chk Pass

 Mn2576
ppm

.0130.0130.0130.0130     

.0002
1.215

.0132 

.0129 

.0130 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0003
297.8

-.0004 
.0000 
 .0001 

Chk Pass

 Na5895
ppm

.0351.0351.0351.0351     

.0030
8.640

.0383 

.0323 

.0347 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0003
618.8

.0001 
-.0004 
 .0002 

Chk Pass

 P_1774
ppm

.0044.0044.0044.0044     

.0008
18.01

.0037 

.0053 

.0043 

Chk Pass

 Pb2203
ppm

.0013.0013.0013.0013     

.0016
124.4

.0001 

.0030 

.0006 

Chk Pass

 S_1820
ppm

.0229.0229.0229.0229     

.0012
5.316

.0232 

.0239 

.0215 

Chk Pass

 Sb2068
ppm

.0041.0041.0041.0041     

.0011
27.38

.0047 

.0028 

.0049 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0028
350.8

-.0017 
-.0030 
 .0023 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0039
13.32

-.0277 
-.0270 
-.0341 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0003
140.9

-.0001 
 .0003 
 .0005 

Chk Pass
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Sample Name: 5585A4        Acquired: 2/21/2014 19:09:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
13.56

.0004 

.0003 

.0004 

Chk Pass

 Th2832
ppm

.0120.0120.0120.0120     

.0011
8.857

.0108 

.0129 

.0124 

Chk Pass

 Ti3349
ppm

.4360.4360.4360.4360     

.0021

.4904

.4358 

.4340 

.4382 

Chk Pass

 Tl1908
ppm

.0008.0008.0008.0008     

.0013
162.8

.0007 

.0022 
-.0005 

Chk Pass

 U_3670
ppm

.0307.0307.0307.0307     

.0209
67.89

.0525 

.0289 

.0109 

Chk Pass

 V_2908
ppm

.0063.0063.0063.0063     

.0008
13.47

.0072 

.0061 

.0056 

Chk Pass

 Zn2138
ppm

.0032.0032.0032.0032     

.0001
2.065

.0031 

.0032 

.0031 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7068.67068.67068.67068.6     
  26.7

.37738

7074.3 
7091.9 
7039.5 
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Sample Name: 5585A5        Acquired: 2/21/2014 19:13:44        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0002
429.6

.0003 

.0000 
-.0001 

Chk Pass

 Al3961
ppm

.0205.0205.0205.0205     

.0025
12.25

.0186 

.0196 

.0234 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0008
366.8

-.0010 
-.0003 
 .0006 

Chk Pass

 B_2496
ppm

.0026.0026.0026.0026     

.0017
63.24

.0044 

.0011 

.0023 

Chk Pass

 Ba4554
ppm

.0028.0028.0028.0028     

.0000
1.162

.0028 

.0028 

.0028 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
23.28

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
24.58

-.0039 
-.0059 
-.0063 

Chk Pass

 Ca1840
ppm

.0516.0516.0516.0516     

.0008
1.460

.0512 

.0510 

.0524 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0002
231.3

-.0001 
 .0002 
 .0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0003
86.95

.0005 

.0004 

.0000 

Chk Pass

 Cr2835
ppm

.0014.0014.0014.0014     

.0004
26.52

.0017 

.0010 

.0016 

Chk Pass

 Cu2178
ppm

.0015.0015.0015.0015     

.0008
53.38

.0022 

.0006 

.0017 

Chk Pass

 Fe2599
ppm

5.5925.5925.5925.592     
 .020

.3620

5.585 
5.615 
5.576 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0133
274.5

-.0092 
 .0101 
-.0154 

Chk Pass

 Li6707
ppm

.0001.0001.0001.0001     

.0004
301.0

.0002 

.0004 
-.0003 

Chk Pass

 Mg2798
ppm

.0195.0195.0195.0195     

.0044
22.57

.0184 

.0243 

.0157 

Chk Pass

 Mn2576
ppm

.0084.0084.0084.0084     

.0003
3.410

.0086 

.0086 

.0081 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
488.2

-.0001 
 .0000 
 .0000 

Chk Pass

 Na5895
ppm

.0387.0387.0387.0387     

.0036
9.303

.0369 

.0365 

.0429 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0002
407.0

-.0001 
 .0002 
 .0000 

Chk Pass

 P_1774
ppm

.0033.0033.0033.0033     

.0005
14.74

.0034 

.0027 

.0037 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0003
47.08

.0005 

.0009 

.0004 

Chk Pass

 S_1820
ppm

.0224.0224.0224.0224     

.0022
9.737

.0210 

.0212 

.0249 

Chk Pass

 Sb2068
ppm

.0023.0023.0023.0023     

.0011
50.57

.0033 

.0010 

.0025 

Chk Pass

 Se1960
ppm

.0020.0020.0020.0020     

.0019
95.35

.0037 

.0022 

.0000 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0037
14.06

-.0228 
-.0303 
-.0265 

Chk Pass

 Sn1899
ppm

.0011.0011.0011.0011     

.0004
41.00

.0006 

.0011 

.0014 

Chk Pass
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Sample Name: 5585A5        Acquired: 2/21/2014 19:13:44        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0000
11.97

.0004 

.0003 

.0004 

Chk Pass

 Th2832
ppm

.0092.0092.0092.0092     

.0018
19.86

.0112 

.0077 

.0086 

Chk Pass

 Ti3349
ppm

.4388.4388.4388.4388     

.0002

.0558

.4390 

.4388 

.4385 

Chk Pass

 Tl1908
ppm

.0013.0013.0013.0013     

.0004
33.13

.0017 

.0008 

.0013 

Chk Pass

 U_3670
ppm

.0153.0153.0153.0153     

.0080
52.43

.0166 

.0067 

.0225 

Chk Pass

 V_2908
ppm

.0048.0048.0048.0048     

.0007
13.95

.0049 

.0041 

.0054 

Chk Pass

 Zn2138
ppm

.0032.0032.0032.0032     

.0001
4.524

.0031 

.0032 

.0034 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7029.07029.07029.07029.0     
  40.1

.57034

6999.9 
7012.2 
7074.7 
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Sample Name: CCV        Acquired: 2/21/2014 19:17:39        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0051.0051.0051.005     
 .020

2.020

 .9848 
1.025 
1.006 

Chk Pass

 Al3961
ppm

48.6448.6448.6448.64     
  .28

.5735

48.89 
48.69 
48.34 

Chk Pass

 As1890
ppm

4.9574.9574.9574.957     
 .021

.4320

4.954 
4.980 
4.938 

Chk Pass

 B_2496
ppm

4.6024.6024.6024.602     
 .016

.3493

4.617 
4.605 
4.585 

Chk Pass

 Ba4554
ppm

4.8664.8664.8664.866     
 .060

1.224

4.877 
4.801 
4.919 

Chk Pass

 Be3130
ppm

4.9104.9104.9104.910     
 .043

.8763

4.867 
4.910 
4.953 

Chk Pass

 Bi2230
ppm

5.0605.0605.0605.060     
 .016

.3173

5.045 
5.077 
5.057 

Chk Pass

 Ca1840
ppm

51.3351.3351.3351.33     
  .17

.3278

51.19 
51.51 
51.28 

Chk Pass

 Cd2288
ppm

4.9434.9434.9434.943     
 .021

.4151

4.925 
4.966 
4.939 

Chk Pass

 Co2286
ppm

5.1515.1515.1515.151     
 .012

.2375

5.141 
5.165 
5.147 

Chk Pass

 Cr2835
ppm

5.0865.0865.0865.086     
 .101

1.987

4.979 
5.180 
5.099 

Chk Pass

 Cu2178
ppm

4.9754.9754.9754.975     
 .022

.4381

4.958 
5.000 
4.969 

Chk Pass

 Fe2599
ppm

46.8346.8346.8346.83     
  .19

.4100

46.74 
47.05 
46.71 

Chk Pass

 K_7664
ppm

50.1050.1050.1050.10     
  .27

.5298

50.40 
49.99 
49.90 

Chk Pass

 Li6707
ppm

5.0275.0275.0275.027     
 .043

.8481

5.076 
5.009 
4.997 

Chk Pass

 Mg2798
ppm

46.8846.8846.8846.88     
  .15

.3171

46.81 
47.05 
46.77 

Chk Pass

 Mn2576
ppm

4.6044.6044.6044.604     
 .020

.4379

4.601 
4.625 
4.585 

Chk Pass

 Mo2020
ppm

1.0111.0111.0111.011     
 .003

.3183

1.008 
1.015 
1.011 

Chk Pass

 Na5895
ppm

50.8450.8450.8450.84     
  .37

.7224

51.24 
50.77 
50.52 

Chk Pass

 Ni2216
ppm

4.9974.9974.9974.997     
 .015

.2937

4.988 
5.014 
4.989 

Chk Pass

 P_1774
ppm

52.1952.1952.1952.19     
  .15

.2931

52.06 
52.36 
52.15 

Chk Pass

 Pb2203
ppm

5.0565.0565.0565.056     
 .020

.3933

5.044 
5.079 
5.046 

Chk Pass

 S_1820
ppm

49.8849.8849.8849.88     
  .14

.2880

49.77 
50.04 
49.82 

Chk Pass

 Sb2068
ppm

.9903.9903.9903.9903     

.0026

.2659

.9886 

.9933 

.9889 

Chk Pass

 Se1960
ppm

1.0011.0011.0011.001     
 .007

.6706

 .9971 
1.009 
 .9973 

Chk Pass

 Si2516
ppm

4.6594.6594.6594.659     
 .019

.4006

4.670 
4.670 
4.638 

Chk Pass

 Sn1899
ppm

5.0045.0045.0045.004     
 .015

.3057

4.993 
5.022 
4.999 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 19:17:39        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

4.9864.9864.9864.986     
 .050

1.004

5.023 
5.006 
4.929 

Chk Pass

 Th2832
ppm

5.2155.2155.2155.215     
 .102

1.964

5.111 
5.316 
5.216 

Chk Pass

 Ti3349
ppm

4.8824.8824.8824.882     
 .014

.2910

4.879 
4.897 
4.869 

Chk Pass

 Tl1908
ppm

1.0481.0481.0481.048     
 .004

.4278

1.043 
1.051 
1.050 

Chk Pass

 U_3670
ppm

5.1015.1015.1015.101     
 .138

2.701

4.957 
5.231 
5.114 

Chk Pass

 V_2908
ppm

4.9504.9504.9504.950     
 .021

.4162

4.951 
4.970 
4.929 

Chk Pass

 Zn2138
ppm

5.0425.0425.0425.042     
 .012

.2275

5.032 
5.054 
5.039 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6642.36642.36642.36642.3     
  52.5

.79078

6701.5 
6601.3 
6624.0 
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Sample Name: CCB        Acquired: 2/21/2014 19:21:27        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0010
3177.

.0003 

.0009 
-.0011 

Chk Pass

 Al3961
ppm

.0099.0099.0099.0099     

.0043
43.44

.0123 

.0049 

.0124 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0011
1955.

-.0001 
 .0012 
-.0010 

Chk Pass

 B_2496
ppm

.0108.0108.0108.0108     

.0011
9.933

.0117 

.0110 

.0096 

Chk Pass

 Ba4554
ppm

.0008.0008.0008.0008     

.0001
15.78

.0009 

.0008 

.0006 

Chk Pass

 Be3130
ppm

.0008.0008.0008.0008     

.0002
21.73

.0010 

.0009 

.0007 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
467.6

-.0014 
-.0005 
 .0010 

Chk Pass

 Ca1840
ppm

.0025.0025.0025.0025     

.0010
37.75

.0036 

.0018 

.0023 

Chk Pass

 Cd2288
ppm

.0003.0003.0003.0003     

.0001
40.14

.0004 

.0003 

.0002 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0003
111.5

.0002 

.0006 

.0000 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0002
37.48

.0008 

.0004 

.0006 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0008
538.5

.0002 
-.0011 
 .0004 

Chk Pass

 Fe2599
ppm

.0079.0079.0079.0079     

.0026
32.90

.0109 

.0066 

.0062 

Chk Pass

 K_7664
ppm

.0082.0082.0082.0082     

.0006
7.804

.0076 

.0088 

.0083 

Chk Pass

 Li6707
ppm

.0013.0013.0013.0013     

.0005
35.58

.0018 

.0008 

.0013 

Chk Pass

 Mg2798
ppm

.0100.0100.0100.0100     

.0007
7.408

.0091 

.0104 

.0105 

Chk Pass

 Mn2576
ppm

.0009.0009.0009.0009     

.0001
12.14

.0008 

.0010 

.0009 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
1244.

.0001 
-.0002 
 .0000 

Chk Pass

 Na5895
ppm

.0100.0100.0100.0100     

.0060
59.92

.0158 

.0103 

.0039 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0003
117.5

.0004 
-.0001 
 .0005 

Chk Pass

 P_1774
ppm

.0030.0030.0030.0030     

.0006
19.53

.0036 

.0024 

.0029 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0018
197.4

.0024 

.0014 
-.0011 

Chk Pass

 S_1820
ppm

.0007.0007.0007.0007     

.0001
18.47

.0006 

.0008 

.0006 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0012
83.58

.0001 

.0018 

.0023 

Chk Pass

 Se1960
ppm

.0014.0014.0014.0014     

.0018
125.3

.0034 

.0011 
-.0001 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0056
19.73

-.0226 
-.0337 
-.0288 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0003
51.30

.0011 

.0004 

.0005 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 19:21:27        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0008.0008.0008.0008     

.0003
30.74

.0011 

.0008 

.0006 

Chk Pass

 Th2832
ppm

.0045.0045.0045.0045     

.0008
17.34

.0039 

.0054 

.0043 

Chk Pass

 Ti3349
ppm

.0007.0007.0007.0007     

.0006
92.88

.0011 

.0010 

.0000 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0006
320.7

-.0008 
 .0004 
-.0002 

Chk Pass

 U_3670
ppm

.0186.0186.0186.0186     

.0135
72.80

.0034 

.0294 

.0229 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0020
376.9

.0013 
-.0003 
-.0027 

Chk Pass

 Zn2138
ppm

.0001.0001.0001.0001     

.0001
73.35

.0002 

.0001 

.0000 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6929.16929.16929.16929.1     
  32.5

.46889

6964.9 
6901.6 
6920.8 
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Sample Name: MB 160-105993/1-A        Acquired: 2/21/2014 19:25:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0010
616.3

-.0004 
 .0010 
-.0011 

Chk Pass

 Al3961
ppm

.0156.0156.0156.0156     

.0050
32.10

.0123 

.0214 

.0132 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0010
14640.

-.0010 
 .0009 
 .0002 

Chk Pass

 B_2496
ppm

.0119.0119.0119.0119     

.0006
4.742

.0112 

.0121 

.0123 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
20.18

.0004 

.0003 

.0004 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0001
90.56

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0005
35.91

-.0009 
-.0019 
-.0018 

Chk Pass

 Ca1840
ppm

.0857.0857.0857.0857     

.0018
2.148

.0840 

.0855 

.0877 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0002
274.6

.0001 
-.0001 
 .0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
79.89

.0003 

.0000 

.0001 

Chk Pass

 Cr2835
ppm

.0009.0009.0009.0009     

.0000
5.159

.0009 

.0009 

.0008 

Chk Pass

 Cu2178
ppm

.0020.0020.0020.0020     

.0007
33.57

.0024 

.0023 

.0012 

Chk Pass

 Fe2599
ppm

.0242.0242.0242.0242     

.0007
2.874

.0248 

.0243 

.0234 

Chk Pass

 K_7664
ppm

.0168.0168.0168.0168     

.0152
90.13

.0248 

.0264 
-.0007 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0003
47.07

.0003 

.0008 

.0005 

Chk Pass

 Mg2798
ppm

.0268.0268.0268.0268     

.0143
53.32

.0429 

.0155 

.0220 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0004
153.8

-.0001 
 .0007 
 .0002 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
187.0

.0000 

.0000 
 .0002 

Chk Pass

 Na5895
ppm

.0203.0203.0203.0203     

.0016
7.887

.0210 

.0185 

.0215 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0001
38.20

.0002 

.0003 

.0001 

Chk Pass

 P_1774
ppm

.0016.0016.0016.0016     

.0022
139.9

-.0006 
 .0015 
 .0038 

Chk Pass

 Pb2203
ppm

.0005.0005.0005.0005     

.0006
129.4

.0005 

.0012 
-.0001 

Chk Pass

 S_1820
ppm

.0095.0095.0095.0095     

.0019
20.34

.0075 

.0098 

.0113 

Chk Pass

 Sb2068
ppm

.0032.0032.0032.0032     

.0006
18.03

.0033 

.0037 

.0026 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0016
273.6

-.0020 
-.0009 
 .0012 

Chk Pass

 Si2516
ppm

.0105.0105.0105.0105     

.0071
67.47

.0059 

.0186 

.0069 

Chk Pass

 Sn1899
ppm

.0035.0035.0035.0035     

.0003
9.877

.0032 

.0039 

.0034 

Chk Pass
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Sample Name: MB 160-105993/1-A        Acquired: 2/21/2014 19:25:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0001.0001.0001.0001     

.0000
19.95

.0001 

.0001 

.0002 

Chk Pass

 Th2832
ppm

.0031.0031.0031.0031     

.0056
177.8

.0003 
-.0004 
 .0095 

Chk Pass

 Ti3349
ppm

.0012.0012.0012.0012     

.0008
69.80

.0021 

.0009 

.0005 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0009
239.8

.0006 
-.0009 
-.0008 

Chk Pass

 U_3670
ppm

.0304.0304.0304.0304     

.0056
18.55

.0369 

.0266 

.0276 

Chk Pass

 V_2908
ppm

.0034.0034.0034.0034     

.0025
74.76

.0008 

.0059 

.0034 

Chk Pass

 Zn2138
ppm

.0209.0209.0209.0209     

.0003
1.303

.0206 

.0211 

.0210 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6949.76949.76949.76949.7     
  74.7

1.0747

7035.8 
6911.4 
6902.0 
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Sample Name: LCSSRM 160-105993/2-        Acquired: 2/21/2014 19:29:17        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.3366.3366.3366.3366     

.0041
1.228

.3410 

.3360 

.3329 

Chk Pass

 Al3961
ppm

31.7631.7631.7631.76     
  .36

1.135

31.44 
31.68 
32.15 

Chk Pass

 As1890
ppm

.4338.4338.4338.4338     

.0035

.8167

.4360 

.4357 

.4297 

Chk Pass

 B_2496
ppm

.4153.4153.4153.4153     

.0021

.5067

.4152 

.4132 

.4174 

Chk Pass

 Ba4554
ppm

.9994.9994.9994.9994     

.0064

.6419

.9941 

.9975 
1.007 

Chk Pass

 Be3130
ppm

.2696.2696.2696.2696     

.0001

.0249

.2697 

.2695 

.2696 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
53.38

-.0053 
-.0019 
-.0027 

Chk Pass

 Ca1840
ppm

38.9538.9538.9538.95     
  .43

1.110

39.21 
39.18 
38.45 

Chk Pass

 Cd2288
ppm

.6749.6749.6749.6749     

.0081
1.196

.6786 

.6805 

.6657 

Chk Pass

 Co2286
ppm

1.0701.0701.0701.070     
 .010

.9420

1.075 
1.077 
1.059 

Chk Pass

 Cr2835
ppm

.4291.4291.4291.4291     

.0056
1.302

.4344 

.4295 

.4233 

Chk Pass

 Cu2178
ppm

1.2761.2761.2761.276     
 .012

.9307

1.281 
1.284 
1.262 

Chk Pass

 Fe2599
ppm

48.4248.4248.4248.42     
  .16

.3375

48.59 
48.42 
48.26 

Chk Pass

 K_7664
ppm

11.9211.9211.9211.92     
  .29

2.421

11.65 
11.88 
12.22 

Chk Pass

 Li6707
ppm

.0475.0475.0475.0475     

.0014
2.885

.0466 

.0468 

.0490 

Chk Pass

 Mg2798
ppm

11.3811.3811.3811.38     
  .06

.5107

11.44 
11.39 
11.32 

Chk Pass

 Mn2576
ppm

1.8581.8581.8581.858     
 .010

.5212

1.869 
1.855 
1.850 

Chk Pass

 Mo2020
ppm

.4857.4857.4857.4857     

.0049

.9988

.4875 

.4893 

.4801 

Chk Pass

 Na5895
ppm

5.5785.5785.5785.578     
 .132

2.369

5.460 
5.554 
5.721 

Chk Pass

 Ni2216
ppm

1.1791.1791.1791.179     
 .013

1.128

1.185 
1.188 
1.163 

Chk Pass

 P_1774
ppm

2.8432.8432.8432.843     
 .028

.9746

2.855 
2.863 
2.811 

Chk Pass

 Pb2203
ppm

.5033.5033.5033.5033     

.0046

.9168

.5024 

.5083 

.4992 

Chk Pass

 S_1820
ppm

1.1171.1171.1171.117     
 .016

1.454

1.126 
1.127 
1.098 

Chk Pass

 Sb2068
ppm

.3682.3682.3682.3682     

.0050
1.362

.3698 

.3723 

.3626 

Chk Pass

 Se1960
ppm

.6193.6193.6193.6193     

.0097
1.572

.6226 

.6269 

.6083 

Chk Pass

 Si2516
ppm

1.8081.8081.8081.808     
 .004

.2490

1.813 
1.805 
1.807 

Chk Pass

 Sn1899
ppm

.7627.7627.7627.7627     

.0086
1.129

.7643 

.7704 

.7534 

Chk Pass
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Sample Name: LCSSRM 160-105993/2-        Acquired: 2/21/2014 19:29:17        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.8159.8159.8159.8159     

.0041

.4981

.8119 

.8158 

.8201 

Chk Pass

 Th2832
ppm

.1091.1091.1091.1091     

.0054
4.905

.1091 

.1145 

.1038 

Chk Pass

 Ti3349
ppm

.6766.6766.6766.6766     

.0004

.0658

.6771 

.6764 

.6763 

Chk Pass

 Tl1908
ppm

.8355.8355.8355.8355     

.0083

.9967

.8390 

.8416 

.8260 

Chk Pass

 U_3670
ppm

.0796.0796.0796.0796     

.0083
10.44

.0820 

.0864 

.0703 

Chk Pass

 V_2908
ppm

.7060.7060.7060.7060     

.0067

.9503

.7134 

.7044 

.7003 

Chk Pass

 Zn2138
ppm

.6326.6326.6326.6326     

.0066
1.045

.6359 

.6369 

.6250 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7314.57314.57314.57314.5     
  71.5

.97691

7250.4 
7301.6 
7391.5 
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Sample Name: 160-5323-A-1-E        Acquired: 2/21/2014 19:32:48        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
56.35

-.0004 
-.0003 
-.0001 

Chk Pass

 Al3961
ppm

14.6814.6814.6814.68     
  .12

.8454

14.54 
14.74 
14.76 

Chk Pass

 As1890
ppm

.0076.0076.0076.0076     

.0009
12.43

.0083 

.0065 

.0080 

Chk Pass

 B_2496
ppm

.0105.0105.0105.0105     

.0032
30.58

.0142 

.0086 

.0087 

Chk Pass

 Ba4554
ppm

.1014.1014.1014.1014     

.0005

.5402

.1009 

.1012 

.1020 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0000
1.719

.0006 

.0005 

.0006 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
60.41

-.0019 
-.0054 
-.0023 

Chk Pass

 Ca1840
ppm

21.4721.4721.4721.47     
  .08

.3791

21.40 
21.56 
21.46 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
43.01

.0003 

.0003 

.0001 

Chk Pass

 Co2286
ppm

.0184.0184.0184.0184     

.0000

.1457

.0184 

.0183 

.0184 

Chk Pass

 Cr2835
ppm

.1097.1097.1097.1097     

.0007

.6307

.1104 

.1097 

.1090 

Chk Pass

 Cu2178
ppm

.0301.0301.0301.0301     

.0018
5.905

.0320 

.0297 

.0285 

Chk Pass

 Fe2599
ppm

27.6127.6127.6127.61     
  .07

.2529

27.63 
27.66 
27.53 

Chk Pass

 K_7664
ppm

1.9631.9631.9631.963     
 .038

1.920

1.922 
1.996 
1.973 

Chk Pass

 Li6707
ppm

.0240.0240.0240.0240     

.0006
2.403

.0240 

.0246 

.0235 

Chk Pass

 Mg2798
ppm

8.2028.2028.2028.202     
 .037

.4555

8.198 
8.241 
8.167 

Chk Pass

 Mn2576
ppm

.5611.5611.5611.5611     

.0019

.3431

.5609 

.5632 

.5593 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
66.55

.0002 

.0001 

.0003 

Chk Pass

 Na5895
ppm

.7747.7747.7747.7747     

.0133
1.719

.7597 

.7795 

.7850 

Chk Pass

 Ni2216
ppm

.0892.0892.0892.0892     

.0007

.7412

.0884 

.0894 

.0897 

Chk Pass

 P_1774
ppm

.6397.6397.6397.6397     

.0037

.5746

.6357 

.6429 

.6405 

Chk Pass

 Pb2203
ppm

.1202.1202.1202.1202     

.0010

.8612

.1191 

.1212 

.1203 

Chk Pass

 S_1820
ppm

.5806.5806.5806.5806     

.0020

.3486

.5782 

.5820 

.5814 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0014
81.15

.0013 

.0032 

.0005 

Chk Pass

 Se1960
ppm

.0009.0009.0009.0009     

.0016
173.7

.0007 

.0027 
-.0006 

Chk Pass

 Si2516
ppm

.5548.5548.5548.5548     

.0079
1.416

.5638 

.5510 

.5496 

Chk Pass

 Sn1899
ppm

.0021.0021.0021.0021     

.0001
5.424

.0022 

.0022 

.0020 

Chk Pass
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Sample Name: 160-5323-A-1-E        Acquired: 2/21/2014 19:32:48        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0708.0708.0708.0708     

.0001

.1632

.0707 

.0707 

.0709 

Chk Pass

 Th2832
ppm

.0592.0592.0592.0592     

.0051
8.633

.0651 

.0568 

.0558 

Chk Pass

 Ti3349
ppm

.7382.7382.7382.7382     

.0003

.0404

.7385 

.7379 

.7383 

Chk Pass

 Tl1908
ppm

.0011.0011.0011.0011     

.0006
54.57

.0005 

.0010 

.0017 

Chk Pass

 U_3670
ppm

.0528.0528.0528.0528     

.0050
9.491

.0568 

.0471 

.0543 

Chk Pass

 V_2908
ppm

.0568.0568.0568.0568     

.0014
2.548

.0558 

.0585 

.0562 

Chk Pass

 Zn2138
ppm

.1939.1939.1939.1939     

.0009

.4570

.1929 

.1947 

.1941 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6889.76889.76889.76889.7     
  32.4

.46959

6862.5 
6881.1 
6925.5 
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Sample Name: 160-5323-A-2-C        Acquired: 2/21/2014 19:36:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0008
4738.

.0008 
-.0007 
-.0001 

Chk Pass

 Al3961
ppm

10.4310.4310.4310.43     
  .02

.1772

10.44 
10.45 
10.41 

Chk Pass

 As1890
ppm

.0070.0070.0070.0070     

.0005
6.631

.0068 

.0067 

.0076 

Chk Pass

 B_2496
ppm

.0069.0069.0069.0069     

.0001
2.035

.0069 

.0070 

.0068 

Chk Pass

 Ba4554
ppm

.1039.1039.1039.1039     

.0005

.4390

.1044 

.1035 

.1039 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0000
2.574

.0004 

.0004 

.0004 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
46.91

-.0019 
-.0038 
-.0055 

Chk Pass

 Ca1840
ppm

13.0713.0713.0713.07     
  .07

.5146

13.13 
13.09 
13.00 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
101.0

.0001 

.0001 

.0000 

Chk Pass

 Co2286
ppm

.0127.0127.0127.0127     

.0003
2.189

.0129 

.0129 

.0124 

Chk Pass

 Cr2835
ppm

.0798.0798.0798.0798     

.0012
1.462

.0812 

.0792 

.0791 

Chk Pass

 Cu2178
ppm

.0213.0213.0213.0213     

.0011
5.320

.0214 

.0224 

.0201 

Chk Pass

 Fe2599
ppm

19.7919.7919.7919.79     
  .06

.2836

19.81 
19.82 
19.72 

Chk Pass

 K_7664
ppm

1.4871.4871.4871.487     
 .012

.8305

1.487 
1.499 
1.474 

Chk Pass

 Li6707
ppm

.0132.0132.0132.0132     

.0004
2.681

.0129 

.0136 

.0131 

Chk Pass

 Mg2798
ppm

5.5175.5175.5175.517     
 .038

.6969

5.512 
5.557 
5.481 

Chk Pass

 Mn2576
ppm

.3385.3385.3385.3385     

.0010

.2952

.3380 

.3396 

.3377 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0002
69.88

.0006 

.0003 

.0001 

Chk Pass

 Na5895
ppm

.2292.2292.2292.2292     

.0060
2.605

.2351 

.2232 

.2293 

Chk Pass

 Ni2216
ppm

.0702.0702.0702.0702     

.0001

.0915

.0702 

.0702 

.0703 

Chk Pass

 P_1774
ppm

.4950.4950.4950.4950     

.0018

.3665

.4965 

.4930 

.4955 

Chk Pass

 Pb2203
ppm

.0561.0561.0561.0561     

.0008
1.499

.0566 

.0564 

.0551 

Chk Pass

 S_1820
ppm

.3536.3536.3536.3536     

.0028

.7964

.3525 

.3568 

.3515 

Chk Pass

 Sb2068
ppm

.0011.0011.0011.0011     

.0006
60.03

.0013 

.0016 

.0003 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0013
58.63

-.0009 
-.0021 
-.0035 

Chk Pass

 Si2516
ppm

.5094.5094.5094.5094     

.0011

.2178

.5092 

.5106 

.5084 

Chk Pass

 Sn1899
ppm

.0024.0024.0024.0024     

.0003
13.24

.0024 

.0026 

.0020 

Chk Pass

Page 681 of 801



Sample Name: 160-5323-A-2-C        Acquired: 2/21/2014 19:36:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0401.0401.0401.0401     

.0001

.1532

.0400 

.0401 

.0401 

Chk Pass

 Th2832
ppm

.0387.0387.0387.0387     

.0013
3.327

.0400 

.0389 

.0374 

Chk Pass

 Ti3349
ppm

.6291.6291.6291.6291     

.0024

.3773

.6276 

.6318 

.6278 

Chk Pass

 Tl1908
ppm

.0007.0007.0007.0007     

.0016
235.7

.0024 

.0004 
-.0008 

Chk Pass

 U_3670
ppm

.0428.0428.0428.0428     

.0049
11.33

.0482 

.0388 

.0415 

Chk Pass

 V_2908
ppm

.0450.0450.0450.0450     

.0013
2.950

.0455 

.0435 

.0460 

Chk Pass

 Zn2138
ppm

.1261.1261.1261.1261     

.0005

.3844

.1266 

.1257 

.1259 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7022.37022.37022.37022.3     
  40.9

.58206

6992.9 
7005.0 
7069.0 
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Sample Name: 160-5323-A-3-C        Acquired: 2/21/2014 19:40:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0007
243.9

.0000 

.0002 
-.0012 

Chk Pass

 Al3961
ppm

8.1598.1598.1598.159     
 .008

.0933

8.153 
8.157 
8.168 

Chk Pass

 As1890
ppm

.0045.0045.0045.0045     

.0007
16.00

.0045 

.0038 

.0052 

Chk Pass

 B_2496
ppm

.0047.0047.0047.0047     

.0017
35.71

.0055 

.0028 

.0058 

Chk Pass

 Ba4554
ppm

.0488.0488.0488.0488     

.0001

.1466

.0487 

.0488 

.0489 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0000
2.387

.0003 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0007
24.09

-.0035 
-.0021 
-.0033 

Chk Pass

 Ca1840
ppm

5.7375.7375.7375.737     
 .044

.7675

5.690 
5.746 
5.777 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
4467.

.0000 

.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0111.0111.0111.0111     

.0003
2.627

.0109 

.0110 

.0115 

Chk Pass

 Cr2835
ppm

.0646.0646.0646.0646     

.0004

.6030

.0642 

.0648 

.0649 

Chk Pass

 Cu2178
ppm

.0167.0167.0167.0167     

.0007
3.968

.0175 

.0162 

.0165 

Chk Pass

 Fe2599
ppm

16.1816.1816.1816.18     
  .09

.5440

16.08 
16.23 
16.24 

Chk Pass

 K_7664
ppm

1.0291.0291.0291.029     
 .017

1.603

1.048 
1.018 
1.021 

Chk Pass

 Li6707
ppm

.0109.0109.0109.0109     

.0003
2.859

.0106 

.0111 

.0111 

Chk Pass

 Mg2798
ppm

4.0884.0884.0884.088     
 .053

1.309

4.035 
4.086 
4.142 

Chk Pass

 Mn2576
ppm

.1863.1863.1863.1863     

.0017

.9309

.1846 

.1880 

.1862 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
122.9

.0002 

.0003 
-.0001 

Chk Pass

 Na5895
ppm

.1044.1044.1044.1044     

.0023
2.203

.1035 

.1027 

.1070 

Chk Pass

 Ni2216
ppm

.0534.0534.0534.0534     

.0004

.7537

.0529 

.0535 

.0537 

Chk Pass

 P_1774
ppm

.3582.3582.3582.3582     

.0018

.5053

.3562 

.3585 

.3597 

Chk Pass

 Pb2203
ppm

.0083.0083.0083.0083     

.0002
2.679

.0086 

.0083 

.0081 

Chk Pass

 S_1820
ppm

.0321.0321.0321.0321     

.0025
7.670

.0301 

.0313 

.0348 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0020
129.6

.0024 

.0029 
-.0007 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0004
263.4

.0002 
-.0006 
-.0001 

Chk Pass

 Si2516
ppm

.3987.3987.3987.3987     

.0087
2.177

.3887 

.4034 

.4042 

Chk Pass

 Sn1899
ppm

.0009.0009.0009.0009     

.0007
69.98

.0007 

.0005 

.0017 

Chk Pass
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Sample Name: 160-5323-A-3-C        Acquired: 2/21/2014 19:40:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0142.0142.0142.0142     

.0000

.3400

.0142 

.0142 

.0141 

Chk Pass

 Th2832
ppm

.0304.0304.0304.0304     

.0023
7.461

.0304 

.0327 

.0282 

Chk Pass

 Ti3349
ppm

.7960.7960.7960.7960     

.0051

.6424

.7907 

.7965 

.8009 

Chk Pass

 Tl1908
ppm

.0020.0020.0020.0020     

.0009
47.59

.0024 

.0027 

.0009 

Chk Pass

 U_3670
ppm

.0197.0197.0197.0197     

.0012
5.874

.0188 

.0210 

.0192 

Chk Pass

 V_2908
ppm

.0413.0413.0413.0413     

.0041
9.829

.0413 

.0453 

.0372 

Chk Pass

 Zn2138
ppm

.0450.0450.0450.0450     

.0004

.8707

.0445 

.0450 

.0453 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6879.06879.06879.06879.0     
  49.9

.72610

6927.5 
6881.8 
6827.7 
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Sample Name: 160-5323-A-4-C        Acquired: 2/21/2014 19:44:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0003.0003.0003.0003     

.0004
144.0

.0003 
-.0001 
 .0006 

Chk Pass

 Al3961
ppm

11.2911.2911.2911.29     
  .14

1.241

11.37 
11.13 
11.37 

Chk Pass

 As1890
ppm

.0067.0067.0067.0067     

.0015
22.39

.0081 

.0051 

.0069 

Chk Pass

 B_2496
ppm

.0063.0063.0063.0063     

.0008
13.26

.0056 

.0072 

.0062 

Chk Pass

 Ba4554
ppm

.1336.1336.1336.1336     

.0011

.8000

.1347 

.1325 

.1337 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0000
9.217

.0005 

.0004 

.0004 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
67.88

-.0025 
-.0008 
-.0041 

Chk Pass

 Ca1840
ppm

9.6449.6449.6449.644     
 .097

1.010

9.535 
9.678 
9.721 

Chk Pass

 Cd2288
ppm

.0016.0016.0016.0016     

.0000
1.493

.0016 

.0016 

.0016 

Chk Pass

 Co2286
ppm

.0156.0156.0156.0156     

.0002
1.018

.0154 

.0157 

.0155 

Chk Pass

 Cr2835
ppm

.0774.0774.0774.0774     

.0011
1.358

.0768 

.0786 

.0767 

Chk Pass

 Cu2178
ppm

.0249.0249.0249.0249     

.0006
2.448

.0250 

.0243 

.0255 

Chk Pass

 Fe2599
ppm

22.5722.5722.5722.57     
  .11

.4668

22.66 
22.58 
22.45 

Chk Pass

 K_7664
ppm

2.5252.5252.5252.525     
 .058

2.306

2.538 
2.462 
2.576 

Chk Pass

 Li6707
ppm

.0145.0145.0145.0145     

.0004
2.876

.0143 

.0141 

.0149 

Chk Pass

 Mg2798
ppm

6.7226.7226.7226.722     
 .020

.2970

6.736 
6.730 
6.699 

Chk Pass

 Mn2576
ppm

.2892.2892.2892.2892     

.0013

.4595

.2897 

.2903 

.2878 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0002
45.80

.0002 

.0005 

.0003 

Chk Pass

 Na5895
ppm

.4799.4799.4799.4799     

.0187
3.892

.4883 

.4585 

.4928 

Chk Pass

 Ni2216
ppm

.0747.0747.0747.0747     

.0012
1.605

.0734 

.0748 

.0758 

Chk Pass

 P_1774
ppm

.5276.5276.5276.5276     

.0078
1.485

.5188 

.5300 

.5339 

Chk Pass

 Pb2203
ppm

.0452.0452.0452.0452     

.0006
1.357

.0456 

.0455 

.0445 

Chk Pass

 S_1820
ppm

.5000.5000.5000.5000     

.0102
2.032

.4885 

.5037 

.5078 

Chk Pass

 Sb2068
ppm

.0019.0019.0019.0019     

.0020
103.8

.0033 

.0028 
-.0004 

Chk Pass

 Se1960
ppm

.0001.0001.0001.0001     

.0030
3832.

-.0033 
 .0024 
 .0011 

Chk Pass

 Si2516
ppm

.4750.4750.4750.4750     

.0053
1.106

.4770 

.4691 

.4791 

Chk Pass

 Sn1899
ppm

.0020.0020.0020.0020     

.0007
35.14

.0012 

.0024 

.0023 

Chk Pass
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Sample Name: 160-5323-A-4-C        Acquired: 2/21/2014 19:44:13        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0360.0360.0360.0360     

.0002

.5482

.0361 

.0358 

.0361 

Chk Pass

 Th2832
ppm

.0424.0424.0424.0424     

.0023
5.540

.0427 

.0446 

.0399 

Chk Pass

 Ti3349
ppm

.8372.8372.8372.8372     

.0043

.5145

.8421 

.8356 

.8339 

Chk Pass

 Tl1908
ppm

.0016.0016.0016.0016     

.0002
12.78

.0019 

.0016 

.0014 

Chk Pass

 U_3670
ppm

.0290.0290.0290.0290     

.0144
49.73

.0444 

.0158 

.0267 

Chk Pass

 V_2908
ppm

.0503.0503.0503.0503     

.0024
4.847

.0475 

.0518 

.0516 

Chk Pass

 Zn2138
ppm

.0897.0897.0897.0897     

.0017
1.853

.0879 

.0902 

.0911 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6914.26914.26914.26914.2     
  22.0

.31837

6925.3 
6888.8 
6928.4 
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Sample Name: 160-5323-A-5-C        Acquired: 2/21/2014 19:48:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0006
439.3

-.0003 
-.0001 
 .0008 

Chk Pass

 Al3961
ppm

7.9707.9707.9707.970     
 .097

1.217

7.901 
7.929 
8.081 

Chk Pass

 As1890
ppm

.0042.0042.0042.0042     

.0010
24.41

.0032 

.0052 

.0041 

Chk Pass

 B_2496
ppm

.0050.0050.0050.0050     

.0021
42.32

.0041 

.0073 

.0034 

Chk Pass

 Ba4554
ppm

.0399.0399.0399.0399     

.0003

.8693

.0399 

.0395 

.0402 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0000
4.616

.0003 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
37.06

-.0037 
-.0066 
-.0036 

Chk Pass

 Ca1840
ppm

4.2584.2584.2584.258     
 .011

.2529

4.246 
4.260 
4.267 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
127.8

-.0001 
-.0001 
 .0000 

Chk Pass

 Co2286
ppm

.0108.0108.0108.0108     

.0001

.9796

.0109 

.0108 

.0107 

Chk Pass

 Cr2835
ppm

.0640.0640.0640.0640     

.0008
1.172

.0632 

.0642 

.0647 

Chk Pass

 Cu2178
ppm

.0097.0097.0097.0097     

.0012
12.52

.0098 

.0108 

.0084 

Chk Pass

 Fe2599
ppm

15.1015.1015.1015.10     
  .07

.4881

15.10 
15.03 
15.18 

Chk Pass

 K_7664
ppm

1.1641.1641.1641.164     
 .013

1.070

1.169 
1.150 
1.173 

Chk Pass

 Li6707
ppm

.0100.0100.0100.0100     

.0005
4.705

.0098 

.0096 

.0105 

Chk Pass

 Mg2798
ppm

3.1133.1133.1133.113     
 .045

1.432

3.129 
3.062 
3.147 

Chk Pass

 Mn2576
ppm

.1302.1302.1302.1302     

.0008

.5764

.1296 

.1299 

.1311 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
64.86

.0001 

.0002 

.0001 

Chk Pass

 Na5895
ppm

.1593.1593.1593.1593     

.0026
1.648

.1565 

.1600 

.1616 

Chk Pass

 Ni2216
ppm

.0561.0561.0561.0561     

.0006
1.020

.0557 

.0568 

.0558 

Chk Pass

 P_1774
ppm

.3123.3123.3123.3123     

.0020

.6340

.3100 

.3132 

.3136 

Chk Pass

 Pb2203
ppm

.0117.0117.0117.0117     

.0005
4.540

.0118 

.0121 

.0111 

Chk Pass

 S_1820
ppm

.0602.0602.0602.0602     

.0011
1.794

.0596 

.0615 

.0597 

Chk Pass

 Sb2068
ppm

.0006.0006.0006.0006     

.0012
194.4

-.0006 
 .0006 
 .0019 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0017
191.6

.0009 
-.0025 
-.0010 

Chk Pass

 Si2516
ppm

.3676.3676.3676.3676     

.0048
1.307

.3637 

.3662 

.3730 

Chk Pass

 Sn1899
ppm

.0008.0008.0008.0008     

.0002
30.04

.0009 

.0010 

.0005 

Chk Pass
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Sample Name: 160-5323-A-5-C        Acquired: 2/21/2014 19:48:00        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0125.0125.0125.0125     

.0001

.4839

.0124 

.0124 

.0125 

Chk Pass

 Th2832
ppm

.0315.0315.0315.0315     

.0048
15.20

.0300 

.0276 

.0368 

Chk Pass

 Ti3349
ppm

.6378.6378.6378.6378     

.0036

.5576

.6385 

.6340 

.6410 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0007
185.4

-.0005 
 .0004 
-.0010 

Chk Pass

 U_3670
ppm

.0367.0367.0367.0367     

.0119
32.29

.0499 

.0333 

.0269 

Chk Pass

 V_2908
ppm

.0390.0390.0390.0390     

.0005
1.288

.0385 

.0392 

.0394 

Chk Pass

 Zn2138
ppm

.0431.0431.0431.0431     

.0003

.6099

.0429 

.0431 

.0434 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7028.77028.77028.77028.7     
  22.7

.32300

7004.3 
7049.2 
7032.6 
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Sample Name: 160-5556-A-1-B        Acquired: 2/21/2014 19:51:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0003
67.62

.0005 

.0006 

.0001 

Chk Pass

 Al3961
ppm

15.0315.0315.0315.03     
  .23

1.538

15.28 
14.96 
14.84 

Chk Pass

 As1890
ppm

.0095.0095.0095.0095     

.0007
7.795

.0099 

.0086 

.0100 

Chk Pass

 B_2496
ppm

.0185.0185.0185.0185     

.0022
12.07

.0194 

.0202 

.0160 

Chk Pass

 Ba4554
ppm

.1945.1945.1945.1945     

.0014

.7101

.1960 

.1944 

.1933 

Chk Pass

 Be3130
ppm

.0008.0008.0008.0008     

.0000
1.894

.0008 

.0008 

.0008 

Chk Pass

 Bi2230
ppm

.0014.0014.0014.0014     

.0013
97.95

-.0002 
 .0020 
 .0022 

Chk Pass

 Ca1840
ppm

176.0176.0176.0176.0    F 
  1.8

1.008

174.0 
176.9 
177.1 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.0105.0105.0105.0105     

.0001
1.132

.0104 

.0106 

.0106 

Chk Pass

 Co2286
ppm

.0153.0153.0153.0153     

.0002
1.463

.0153 

.0151 

.0156 

Chk Pass

 Cr2835
ppm

.0960.0960.0960.0960     

.0018
1.830

.0940 

.0964 

.0975 

Chk Pass

 Cu2178
ppm

.1219.1219.1219.1219     

.0004

.2897

.1222 

.1215 

.1219 

Chk Pass

 Fe2599
ppm

37.8937.8937.8937.89     
  .25

.6511

37.61 
37.97 
38.09 

Chk Pass

 K_7664
ppm

2.4312.4312.4312.431     
 .066

2.714

2.497 
2.430 
2.365 

Chk Pass

 Li6707
ppm

.0292.0292.0292.0292     

.0009
2.925

.0302 

.0288 

.0287 

Chk Pass

 Mg2798
ppm

81.8681.8681.8681.86     
  .49

.6005

81.32 
81.96 
82.29 

Chk Pass

 Mn2576
ppm

1.1391.1391.1391.139     
 .010

.9080

1.128 
1.140 
1.148 

Chk Pass

 Mo2020
ppm

.0060.0060.0060.0060     

.0002
3.196

.0059 

.0058 

.0062 

Chk Pass

 Na5895
ppm

2.3862.3862.3862.386     
 .071

2.996

2.463 
2.371 
2.323 

Chk Pass

 Ni2216
ppm

.0548.0548.0548.0548     

.0007
1.305

.0540 

.0551 

.0553 

Chk Pass

 P_1774
ppm

.8477.8477.8477.8477     

.0083

.9842

.8404 

.8460 

.8568 

Chk Pass

 Pb2203
ppm

.1459.1459.1459.1459     

.0024
1.671

.1432 

.1480 

.1465 

Chk Pass

 S_1820
ppm

7.6727.6727.6727.672     
 .072

.9334

7.594 
7.685 
7.736 

Chk Pass

 Sb2068
ppm

.0164.0164.0164.0164     

.0014
8.774

.0157 

.0154 

.0180 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0009
82.81

-.0020 
-.0003 
-.0009 

Chk Pass

 Si2516
ppm

.7505.7505.7505.7505     

.0053

.7125

.7516 

.7552 

.7447 

Chk Pass

 Sn1899
ppm

.5763.5763.5763.5763     

.0046

.7959

.5710 

.5783 

.5795 

Chk Pass

Page 689 of 801



Sample Name: 160-5556-A-1-B        Acquired: 2/21/2014 19:51:51        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.1953.1953.1953.1953     

.0009

.4671

.1964 

.1948 

.1948 

Chk Pass

 Th2832
ppm

.0872.0872.0872.0872     

.0098
11.27

.0759 

.0922 

.0935 

Chk Pass

 Ti3349
ppm

.4217.4217.4217.4217     

.0004

.0949

.4220 

.4217 

.4212 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
39.04

-.0035 
-.0032 
-.0015 

Chk Pass

 U_3670
ppm

.1198.1198.1198.1198     

.0109
9.080

.1161 

.1320 

.1112 

Chk Pass

 V_2908
ppm

.0414.0414.0414.0414     

.0003

.7850

.0411 

.0415 

.0417 

Chk Pass

 Zn2138
ppm

.4335.4335.4335.4335     

.0036

.8358

.4295 

.4347 

.4364 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6885.36885.36885.36885.3     
  78.2

1.1355

6975.4 
6835.1 
6845.5 
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Sample Name: 160-5556-A-2-B        Acquired: 2/21/2014 19:55:35        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0005
412.1

-.0004 
 .0006 
 .0002 

Chk Pass

 Al3961
ppm

32.4532.4532.4532.45     
  .64

1.970

31.74 
32.63 
32.99 

Chk Pass

 As1890
ppm

.0168.0168.0168.0168     

.0014
8.136

.0155 

.0182 

.0166 

Chk Pass

 B_2496
ppm

.0354.0354.0354.0354     

.0001

.3693

.0353 

.0353 

.0355 

Chk Pass

 Ba4554
ppm

.2730.2730.2730.2730     

.0022

.7883

.2709 

.2729 

.2752 

Chk Pass

 Be3130
ppm

.0011.0011.0011.0011     

.0000
2.213

.0011 

.0010 

.0011 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
277.2

-.0017 
 .0006 
-.0002 

Chk Pass

 Ca1840
ppm

58.3758.3758.3758.37     
  .30

.5087

58.70 
58.14 
58.26 

Chk Pass

 Cd2288
ppm

.0011.0011.0011.0011     

.0000
3.979

.0011 

.0011 

.0010 

Chk Pass

 Co2286
ppm

.0291.0291.0291.0291     

.0000

.1602

.0291 

.0291 

.0292 

Chk Pass

 Cr2835
ppm

.2492.2492.2492.2492     

.0025
1.019

.2520 

.2471 

.2485 

Chk Pass

 Cu2178
ppm

.1351.1351.1351.1351     

.0025
1.817

.1380 

.1337 

.1337 

Chk Pass

 Fe2599
ppm

51.5151.5151.5151.51     
  .03

.0615

51.48 
51.52 
51.54 

Chk Pass

 K_7664
ppm

6.9346.9346.9346.934     
 .267

3.843

6.635 
7.021 
7.147 

Chk Pass

 Li6707
ppm

.0507.0507.0507.0507     

.0022
4.355

.0482 

.0518 

.0522 

Chk Pass

 Mg2798
ppm

18.4418.4418.4418.44     
  .07

.3673

18.36 
18.48 
18.47 

Chk Pass

 Mn2576
ppm

1.1501.1501.1501.150     
 .005

.4414

1.144 
1.153 
1.152 

Chk Pass

 Mo2020
ppm

.0019.0019.0019.0019     

.0001
6.266

.0020 

.0020 

.0018 

Chk Pass

 Na5895
ppm

19.9719.9719.9719.97     
  .66

3.326

19.23 
20.18 
20.51 

Chk Pass

 Ni2216
ppm

.1388.1388.1388.1388     

.0006

.4084

.1394 

.1386 

.1383 

Chk Pass

 P_1774
ppm

1.8651.8651.8651.865     
 .018

.9907

1.885 
1.849 
1.860 

Chk Pass

 Pb2203
ppm

.1333.1333.1333.1333     

.0004

.3164

.1337 

.1329 

.1331 

Chk Pass

 S_1820
ppm

5.3395.3395.3395.339     
 .052

.9711

5.398 
5.319 
5.300 

Chk Pass

 Sb2068
ppm

.0023.0023.0023.0023     

.0021
91.15

.0018 

.0005 

.0046 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0018
357.3

.0002 

.0008 
-.0026 

Chk Pass

 Si2516
ppm

1.0011.0011.0011.001     
 .004

.3805

 .9969 
1.000 
1.005 

Chk Pass

 Sn1899
ppm

.7607.7607.7607.7607     

.0049

.6423

.7663 

.7575 

.7582 

Chk Pass

Page 691 of 801



Sample Name: 160-5556-A-2-B        Acquired: 2/21/2014 19:55:35        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2265.2265.2265.2265     

.0015

.6717

.2253 

.2261 

.2282 

Chk Pass

 Th2832
ppm

.1043.1043.1043.1043     

.0051
4.895

.1094 

.1042 

.0992 

Chk Pass

 Ti3349
ppm

1.0151.0151.0151.015     
 .004

.3843

1.010 
1.017 
1.017 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0003
254.5

-.0001 
 .0002 
-.0003 

Chk Pass

 U_3670
ppm

.0923.0923.0923.0923     

.0090
9.732

.1025 

.0889 

.0855 

Chk Pass

 V_2908
ppm

.2807.2807.2807.2807     

.0029
1.015

.2776 

.2814 

.2832 

Chk Pass

 Zn2138
ppm

.3156.3156.3156.3156     

.0023

.7235

.3182 

.3140 

.3145 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7098.57098.57098.57098.5     
  23.3

.32776

7101.8 
7120.0 
7073.8 
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Sample Name: 160-5556-A-3-B        Acquired: 2/21/2014 19:59:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0033.0033.0033.0033     

.0003
9.195

.0035 

.0033 

.0029 

Chk Pass

 Al3961
ppm

16.9216.9216.9216.92     
  .23

1.377

16.71 
17.17 
16.89 

Chk Pass

 As1890
ppm

.0090.0090.0090.0090     

.0004
4.765

.0091 

.0086 

.0094 

Chk Pass

 B_2496
ppm

.0454.0454.0454.0454     

.0010
2.152

.0465 

.0450 

.0448 

Chk Pass

 Ba4554
ppm

2.7232.7232.7232.723     
 .021

.7672

2.701 
2.743 
2.726 

Chk Pass

 Be3130
ppm

.0007.0007.0007.0007     

.0000
3.826

.0007 

.0007 

.0007 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
46.21

-.0019 
-.0044 
-.0055 

Chk Pass

 Ca1840
ppm

12.3312.3312.3312.33     
  .09

.7148

12.29 
12.28 
12.43 

Chk Pass

 Cd2288
ppm

.0472.0472.0472.0472     

.0005
1.161

.0470 

.0469 

.0479 

Chk Pass

 Co2286
ppm

.0194.0194.0194.0194     

.0001

.7569

.0196 

.0193 

.0195 

Chk Pass

 Cr2835
ppm

.2596.2596.2596.2596     

.0030
1.143

.2616 

.2562 

.2612 

Chk Pass

 Cu2178
ppm

.0865.0865.0865.0865     

.0017
1.944

.0862 

.0851 

.0884 

Chk Pass

 Fe2599
ppm

27.0527.0527.0527.05     
  .11

.3987

27.07 
26.94 
27.15 

Chk Pass

 K_7664
ppm

3.2323.2323.2323.232     
 .088

2.719

3.160 
3.330 
3.206 

Chk Pass

 Li6707
ppm

.0276.0276.0276.0276     

.0010
3.760

.0266 

.0287 

.0274 

Chk Pass

 Mg2798
ppm

6.7656.7656.7656.765     
 .026

.3797

6.755 
6.746 
6.794 

Chk Pass

 Mn2576
ppm

.6843.6843.6843.6843     

.0031

.4467

.6837 

.6816 

.6876 

Chk Pass

 Mo2020
ppm

.0043.0043.0043.0043     

.0002
5.718

.0040 

.0045 

.0044 

Chk Pass

 Na5895
ppm

10.6510.6510.6510.65     
  .32

3.021

10.37 
11.00 
10.57 

Chk Pass

 Ni2216
ppm

.0798.0798.0798.0798     

.0007

.9243

.0797 

.0792 

.0806 

Chk Pass

 P_1774
ppm

.5582.5582.5582.5582     

.0070
1.263

.5533 

.5550 

.5662 

Chk Pass

 Pb2203
ppm

.1466.1466.1466.1466     

.0013

.8600

.1460 

.1458 

.1481 

Chk Pass

 S_1820
ppm

5.7045.7045.7045.704     
 .068

1.188

5.654 
5.677 
5.781 

Chk Pass

 Sb2068
ppm

.0010.0010.0010.0010     

.0016
159.5

.0029 
-.0001 
 .0003 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0029
1721.

.0025 

.0002 
-.0032 

Chk Pass

 Si2516
ppm

.5217.5217.5217.5217     

.0059
1.139

.5168 

.5201 

.5283 

Chk Pass

 Sn1899
ppm

.1085.1085.1085.1085     

.0014
1.252

.1075 

.1079 

.1100 

Chk Pass
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Sample Name: 160-5556-A-3-B        Acquired: 2/21/2014 19:59:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.1554.1554.1554.1554     

.0008

.5115

.1546 

.1562 

.1554 

Chk Pass

 Th2832
ppm

.0568.0568.0568.0568     

.0063
11.09

.0635 

.0509 

.0560 

Chk Pass

 Ti3349
ppm

.5345.5345.5345.5345     

.0003

.0603

.5342 

.5347 

.5348 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0014
1189.

.0010 

.0003 
-.0017 

Chk Pass

 U_3670
ppm

.0551.0551.0551.0551     

.0140
25.40

.0710 

.0449 

.0493 

Chk Pass

 V_2908
ppm

.0486.0486.0486.0486     

.0012
2.407

.0490 

.0496 

.0473 

Chk Pass

 Zn2138
ppm

.2338.2338.2338.2338     

.0025
1.072

.2324 

.2324 

.2367 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6979.66979.66979.66979.6     
  23.6

.33873

6964.3 
7006.8 
6967.6 
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Sample Name: CCV        Acquired: 2/21/2014 20:03:00        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0281.0281.0281.028     
 .007

.6563

1.032 
1.020 
1.033 

Chk Pass

 Al3961
ppm

52.0652.0652.0652.06     
  .40

.7587

52.52 
51.83 
51.83 

Chk Pass

 As1890
ppm

5.0045.0045.0045.004     
 .041

.8216

5.045 
4.962 
5.004 

Chk Pass

 B_2496
ppm

4.7114.7114.7114.711     
 .020

.4194

4.708 
4.693 
4.732 

Chk Pass

 Ba4554
ppm

5.0675.0675.0675.067     
 .019

.3737

5.089 
5.056 
5.057 

Chk Pass

 Be3130
ppm

4.9144.9144.9144.914     
 .047

.9550

4.927 
4.862 
4.954 

Chk Pass

 Bi2230
ppm

5.1715.1715.1715.171     
 .049

.9425

5.208 
5.116 
5.189 

Chk Pass

 Ca1840
ppm

51.5851.5851.5851.58     
  .46

.8891

52.02 
51.11 
51.62 

Chk Pass

 Cd2288
ppm

5.0195.0195.0195.019     
 .043

.8662

5.060 
4.973 
5.023 

Chk Pass

 Co2286
ppm

5.2155.2155.2155.215     
 .051

.9720

5.261 
5.161 
5.225 

Chk Pass

 Cr2835
ppm

5.1415.1415.1415.141     
 .048

.9268

5.187 
5.092 
5.145 

Chk Pass

 Cu2178
ppm

5.0835.0835.0835.083     
 .042

.8308

5.120 
5.037 
5.091 

Chk Pass

 Fe2599
ppm

46.2846.2846.2846.28     
  .29

.6301

46.34 
45.96 
46.54 

Chk Pass

 K_7664
ppm

57.8357.8357.8357.83    F 
  .72

1.242

58.64 
57.58 
57.27 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.9395.9395.9395.939    F 
 .096

1.617

6.042 
5.921 
5.853 

Chk Fail
5.000

10.00%

 Mg2798
ppm

45.9845.9845.9845.98     
  .22

.4710

46.12 
45.73 
46.09 

Chk Pass

 Mn2576
ppm

4.5224.5224.5224.522     
 .030

.6615

4.543 
4.488 
4.535 

Chk Pass

 Mo2020
ppm

1.0221.0221.0221.022     
 .010

.9687

1.031 
1.012 
1.024 

Chk Pass

 Na5895
ppm

58.7458.7458.7458.74    F 
  .71

1.217

59.54 
58.51 
58.17 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.0085.0085.0085.008     
 .046

.9210

5.052 
4.960 
5.012 

Chk Pass

 P_1774
ppm

52.9452.9452.9452.94     
  .49

.9301

53.37 
52.40 
53.06 

Chk Pass

 Pb2203
ppm

5.0875.0875.0875.087     
 .047

.9158

5.130 
5.038 
5.092 

Chk Pass

 S_1820
ppm

50.4850.4850.4850.48     
  .47

.9382

50.90 
49.97 
50.58 

Chk Pass

 Sb2068
ppm

1.0091.0091.0091.009     
 .013

1.287

1.022 
 .9959 
1.011 

Chk Pass

 Se1960
ppm

1.0091.0091.0091.009     
 .011

1.112

1.019 
 .9968 
1.011 

Chk Pass

 Si2516
ppm

4.7314.7314.7314.731     
 .007

.1426

4.736 
4.723 
4.732 

Chk Pass

 Sn1899
ppm

5.0165.0165.0165.016     
 .047

.9329

5.061 
4.968 
5.020 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 20:03:00        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.1065.1065.1065.106     
 .042

.8143

5.114 
5.061 
5.143 

Chk Pass

 Th2832
ppm

5.3215.3215.3215.321     
 .035

.6638

5.352 
5.283 
5.329 

Chk Pass

 Ti3349
ppm

4.9044.9044.9044.904     
 .028

.5771

4.919 
4.872 
4.922 

Chk Pass

 Tl1908
ppm

1.0671.0671.0671.067     
 .010

.9656

1.074 
1.055 
1.072 

Chk Pass

 U_3670
ppm

5.2285.2285.2285.228     
 .030

.5800

5.241 
5.194 
5.251 

Chk Pass

 V_2908
ppm

4.9124.9124.9124.912     
 .016

.3292

4.927 
4.895 
4.914 

Chk Pass

 Zn2138
ppm

5.1125.1125.1125.112     
 .050

.9848

5.156 
5.057 
5.123 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6547.16547.16547.16547.1     
  60.9

.92944

6499.9 
6615.8 
6525.7 
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Sample Name: CCB        Acquired: 2/21/2014 20:06:48        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0001
119.5

.0003 

.0001 

.0000 

Chk Pass

 Al3961
ppm

.0036.0036.0036.0036     

.0078
215.1

.0126 

.0006 
-.0022 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0013
639.8

-.0005 
-.0013 
 .0012 

Chk Pass

 B_2496
ppm

.0098.0098.0098.0098     

.0027
27.13

.0127 

.0076 

.0090 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
48.68

.0002 

.0002 

.0001 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0001
38.97

.0005 

.0003 

.0002 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
98.69

-.0013 
 .0000 
-.0023 

Chk Pass

 Ca1840
ppm

.0032.0032.0032.0032     

.0008
23.68

.0040 

.0025 

.0031 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
266.8

.0002 
-.0001 
 .0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0002
87.12

.0002 

.0005 

.0001 

Chk Pass

 Cr2835
ppm

.0016.0016.0016.0016     

.0004
27.52

.0018 

.0019 

.0011 

Chk Pass

 Cu2178
ppm

.0013.0013.0013.0013     

.0003
24.61

.0011 

.0012 

.0017 

Chk Pass

 Fe2599
ppm

.0040.0040.0040.0040     

.0013
33.31

.0055 

.0036 

.0029 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0214
460.5

-.0008 
 .0145 
-.0277 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0003
35.91

.0010 

.0011 

.0005 

Chk Pass

 Mg2798
ppm

.0208.0208.0208.0208     

.0052
24.94

.0268 

.0175 

.0182 

Chk Pass

 Mn2576
ppm

.0004.0004.0004.0004     

.0002
43.94

.0003 

.0006 

.0004 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0000
74.66

.0001 

.0001 

.0000 

Chk Pass

 Na5895
ppm

.0058.0058.0058.0058     

.0057
97.81

.0122 

.0039 

.0013 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0003
81.31

.0005 

.0006 

.0000 

Chk Pass

 P_1774
ppm

.0013.0013.0013.0013     

.0009
72.65

.0020 

.0017 

.0002 

Chk Pass

 Pb2203
ppm

.0019.0019.0019.0019     

.0013
69.14

.0032 

.0016 

.0007 

Chk Pass

 S_1820
ppm

.0017.0017.0017.0017     

.0003
17.55

.0020 

.0017 

.0014 

Chk Pass

 Sb2068
ppm

.0028.0028.0028.0028     

.0013
45.41

.0035 

.0013 

.0035 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0017
137.6

.0006 
-.0026 
-.0016 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0020
5.815

-.0349 
-.0320 
-.0359 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0003
48.85

.0008 

.0003 

.0007 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 20:06:48        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
32.93

.0005 

.0003 

.0002 

Chk Pass

 Th2832
ppm

.0059.0059.0059.0059     

.0025
42.75

.0058 

.0034 

.0084 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0008
572.9

-.0010 
 .0001 
 .0005 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0006
32.30

.0026 

.0017 

.0014 

Chk Pass

 U_3670
ppm

.0202.0202.0202.0202     

.0027
13.45

.0180 

.0232 

.0193 

Chk Pass

 V_2908
ppm

.0006.0006.0006.0006     

.0018
304.7

.0005 

.0024 
-.0012 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0002
94.43

.0000 

.0001 

.0004 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7068.97068.97068.97068.9     
  60.2

.85220

7091.3 
7114.7 
7000.6 
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Sample Name: 160-5556-A-4-B        Acquired: 2/21/2014 20:10:45        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0014.0014.0014.0014     

.0007
50.66

.0021 

.0008 

.0012 

Chk Pass

 Al3961
ppm

32.7032.7032.7032.70     
  .26

.8004

32.95 
32.71 
32.43 

Chk Pass

 As1890
ppm

.0847.0847.0847.0847     

.0011
1.285

.0851 

.0856 

.0835 

Chk Pass

 B_2496
ppm

.0513.0513.0513.0513     

.0018
3.589

.0493 

.0530 

.0515 

Chk Pass

 Ba4554
ppm

3.3503.3503.3503.350     
 .050

1.501

3.338 
3.405 
3.306 

Chk Pass

 Be3130
ppm

.0010.0010.0010.0010     

.0000
1.441

.0011 

.0011 

.0010 

Chk Pass

 Bi2230
ppm

.0004.0004.0004.0004     

.0009
212.1

.0014 
-.0003 
 .0001 

Chk Pass

 Ca1840
ppm

26.5026.5026.5026.50     
  .14

.5326

26.39 
26.66 
26.46 

Chk Pass

 Cd2288
ppm

.0127.0127.0127.0127     

.0002
1.461

.0126 

.0129 

.0127 

Chk Pass

 Co2286
ppm

.0321.0321.0321.0321     

.0004
1.133

.0317 

.0321 

.0324 

Chk Pass

 Cr2835
ppm

.2065.2065.2065.2065     

.0008

.3785

.2070 

.2068 

.2056 

Chk Pass

 Cu2178
ppm

.1079.1079.1079.1079     

.0004

.3742

.1075 

.1083 

.1079 

Chk Pass

 Fe2599
ppm

62.1862.1862.1862.18     
  .45

.7173

61.74 
62.63 
62.17 

Chk Pass

 K_7664
ppm

7.6087.6087.6087.608     
 .144

1.888

7.774 
7.532 
7.518 

Chk Pass

 Li6707
ppm

.0587.0587.0587.0587     

.0014
2.320

.0602 

.0577 

.0580 

Chk Pass

 Mg2798
ppm

19.3319.3319.3319.33     
  .15

.7714

19.19 
19.49 
19.31 

Chk Pass

 Mn2576
ppm

.6302.6302.6302.6302     

.0061

.9649

.6262 

.6372 

.6272 

Chk Pass

 Mo2020
ppm

.0179.0179.0179.0179     

.0002

.8866

.0177 

.0179 

.0179 

Chk Pass

 Na5895
ppm

24.2024.2024.2024.20     
  .53

2.183

24.81 
23.85 
23.95 

Chk Pass

 Ni2216
ppm

.1674.1674.1674.1674     

.0012

.7170

.1662 

.1686 

.1673 

Chk Pass

 P_1774
ppm

1.4301.4301.4301.430     
 .007

.5174

1.422 
1.437 
1.432 

Chk Pass

 Pb2203
ppm

.1296.1296.1296.1296     

.0009

.7012

.1293 

.1289 

.1306 

Chk Pass

 S_1820
ppm

16.9416.9416.9416.94     
  .12

.7190

16.81 
17.05 
16.95 

Chk Pass

 Sb2068
ppm

.0030.0030.0030.0030     

.0017
57.46

.0016 

.0049 

.0025 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0043
4207.

-.0008 
-.0040 
 .0045 

Chk Pass

 Si2516
ppm

.9651.9651.9651.9651     

.0043

.4434

.9684 

.9667 

.9603 

Chk Pass

 Sn1899
ppm

.6672.6672.6672.6672     

.0049

.7409

.6618 

.6714 

.6685 

Chk Pass
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Sample Name: 160-5556-A-4-B        Acquired: 2/21/2014 20:10:45        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2539.2539.2539.2539     

.0013

.5086

.2529 

.2553 

.2534 

Chk Pass

 Th2832
ppm

.1250.1250.1250.1250     

.0029
2.286

.1276 

.1219 

.1255 

Chk Pass

 Ti3349
ppm

.7742.7742.7742.7742     

.0064

.8326

.7695 

.7816 

.7716 

Chk Pass

 Tl1908
ppm

.0025.0025.0025.0025     

.0015
59.66

.0027 

.0039 

.0009 

Chk Pass

 U_3670
ppm

.1166.1166.1166.1166     

.0068
5.838

.1126 

.1245 

.1128 

Chk Pass

 V_2908
ppm

.1043.1043.1043.1043     

.0035
3.335

.1040 

.1079 

.1010 

Chk Pass

 Zn2138
ppm

.3293.3293.3293.3293     

.0017

.5035

.3277 

.3310 

.3292 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6968.36968.36968.36968.3     
  40.7

.58389

6984.3 
6922.0 
6998.5 
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Sample Name: 160-5556-A-5-B        Acquired: 2/21/2014 20:14:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0019.0019.0019.0019     

.0006
31.53

.0026 

.0017 

.0015 

Chk Pass

 Al3961
ppm

30.5030.5030.5030.50     
  .41

1.360

30.11 
30.93 
30.46 

Chk Pass

 As1890
ppm

.0171.0171.0171.0171     

.0007
4.182

.0179 

.0166 

.0167 

Chk Pass

 B_2496
ppm

.0286.0286.0286.0286     

.0032
11.08

.0295 

.0311 

.0250 

Chk Pass

 Ba4554
ppm

.1654.1654.1654.1654     

.0014

.8672

.1644 

.1670 

.1648 

Chk Pass

 Be3130
ppm

.0012.0012.0012.0012     

.0000
4.039

.0012 

.0012 

.0012 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
31.95

-.0029 
-.0040 
-.0055 

Chk Pass

 Ca1840
ppm

10.9910.9910.9910.99     
  .04

.3302

11.03 
10.98 
10.96 

Chk Pass

 Cd2288
ppm

.0013.0013.0013.0013     

.0001
5.209

.0013 

.0014 

.0013 

Chk Pass

 Co2286
ppm

.0213.0213.0213.0213     

.0005
2.363

.0215 

.0216 

.0207 

Chk Pass

 Cr2835
ppm

.2820.2820.2820.2820     

.0029
1.039

.2824 

.2789 

.2847 

Chk Pass

 Cu2178
ppm

.0688.0688.0688.0688     

.0006

.9042

.0694 

.0689 

.0681 

Chk Pass

 Fe2599
ppm

50.1650.1650.1650.16     
  .09

.1801

50.22 
50.20 
50.06 

Chk Pass

 K_7664
ppm

6.9686.9686.9686.968     
 .166

2.384

6.803 
7.135 
6.967 

Chk Pass

 Li6707
ppm

.0550.0550.0550.0550     

.0019
3.364

.0533 

.0570 

.0548 

Chk Pass

 Mg2798
ppm

13.7413.7413.7413.74     
  .01

.0713

13.73 
13.75 
13.74 

Chk Pass

 Mn2576
ppm

.5214.5214.5214.5214     

.0004

.0712

.5218 

.5211 

.5212 

Chk Pass

 Mo2020
ppm

.0015.0015.0015.0015     

.0002
11.71

.0016 

.0014 

.0013 

Chk Pass

 Na5895
ppm

11.5811.5811.5811.58     
  .27

2.351

11.30 
11.85 
11.59 

Chk Pass

 Ni2216
ppm

.0838.0838.0838.0838     

.0003

.3162

.0841 

.0835 

.0837 

Chk Pass

 P_1774
ppm

.8981.8981.8981.8981     

.0086

.9530

.9075 

.8908 

.8960 

Chk Pass

 Pb2203
ppm

.0949.0949.0949.0949     

.0007

.7388

.0952 

.0941 

.0953 

Chk Pass

 S_1820
ppm

8.6378.6378.6378.637     
 .077

.8951

8.726 
8.602 
8.584 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0004
25.54

.0013 

.0018 

.0011 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0019
85.92

-.0013 
-.0009 
-.0043 

Chk Pass

 Si2516
ppm

.6783.6783.6783.6783     

.0076
1.120

.6721 

.6868 

.6761 

Chk Pass

 Sn1899
ppm

.4362.4362.4362.4362     

.0025

.5709

.4389 

.4359 

.4339 

Chk Pass
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Sample Name: 160-5556-A-5-B        Acquired: 2/21/2014 20:14:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0636.0636.0636.0636     

.0004

.6856

.0632 

.0641 

.0635 

Chk Pass

 Th2832
ppm

.1094.1094.1094.1094     

.0034
3.146

.1106 

.1055 

.1120 

Chk Pass

 Ti3349
ppm

1.0951.0951.0951.095     
 .005

.4342

1.093 
1.100 
1.091 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0012
63.94

.0005 

.0026 

.0027 

Chk Pass

 U_3670
ppm

.0883.0883.0883.0883     

.0018
2.038

.0903 

.0875 

.0870 

Chk Pass

 V_2908
ppm

.0870.0870.0870.0870     

.0037
4.249

.0902 

.0830 

.0878 

Chk Pass

 Zn2138
ppm

.2970.2970.2970.2970     

.0023

.7866

.2997 

.2960 

.2954 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7182.47182.47182.47182.4     
   8.1

.11275

7176.8 
7178.7 
7191.7 
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Sample Name: 160-5556-A-6-B        Acquired: 2/21/2014 20:18:17        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0002
249.3

.0003 
-.0001 
 .0000 

Chk Pass

 Al3961
ppm

17.7117.7117.7117.71     
  .12

.6994

17.57 
17.81 
17.76 

Chk Pass

 As1890
ppm

.0260.0260.0260.0260     

.0007
2.723

.0260 

.0267 

.0253 

Chk Pass

 B_2496
ppm

.0456.0456.0456.0456     

.0010
2.187

.0468 

.0450 

.0450 

Chk Pass

 Ba4554
ppm

.6031.6031.6031.6031     

.0024

.4033

.6009 

.6057 

.6026 

Chk Pass

 Be3130
ppm

.0012.0012.0012.0012     

.0000
1.906

.0012 

.0012 

.0012 

Chk Pass

 Bi2230
ppm

.0007.0007.0007.0007     

.0015
212.3

.0024 

.0001 
-.0004 

Chk Pass

 Ca1840
ppm

136.5136.5136.5136.5    F 
   .8

.5908

136.0 
137.4 
136.0 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.0022.0022.0022.0022     

.0002
7.908

.0024 

.0022 

.0020 

Chk Pass

 Co2286
ppm

.0163.0163.0163.0163     

.0001

.8813

.0165 

.0162 

.0162 

Chk Pass

 Cr2835
ppm

.1034.1034.1034.1034     

.0002

.1735

.1036 

.1034 

.1033 

Chk Pass

 Cu2178
ppm

.1822.1822.1822.1822     

.0006

.3159

.1821 

.1828 

.1817 

Chk Pass

 Fe2599
ppm

53.0653.0653.0653.06     
  .32

.6048

53.14 
53.32 
52.70 

Chk Pass

 K_7664
ppm

2.6682.6682.6682.668     
 .048

1.816

2.618 
2.671 
2.714 

Chk Pass

 Li6707
ppm

.0196.0196.0196.0196     

.0002

.8188

.0195 

.0197 

.0198 

Chk Pass

 Mg2798
ppm

16.5516.5516.5516.55     
  .09

.5192

16.59 
16.60 
16.45 

Chk Pass

 Mn2576
ppm

.7540.7540.7540.7540     

.0058

.7720

.7548 

.7594 

.7478 

Chk Pass

 Mo2020
ppm

.0083.0083.0083.0083     

.0001
1.606

.0084 

.0085 

.0082 

Chk Pass

 Na5895
ppm

1.3641.3641.3641.364     
 .021

1.564

1.339 
1.376 
1.376 

Chk Pass

 Ni2216
ppm

.0489.0489.0489.0489     

.0005
1.094

.0486 

.0495 

.0485 

Chk Pass

 P_1774
ppm

1.4771.4771.4771.477     
 .004

.2912

1.474 
1.482 
1.474 

Chk Pass

 Pb2203
ppm

1.0081.0081.0081.008     
 .005

.5100

1.006 
1.014 
1.004 

Chk Pass

 S_1820
ppm

3.2653.2653.2653.265     
 .029

.8803

3.258 
3.297 
3.241 

Chk Pass

 Sb2068
ppm

.0053.0053.0053.0053     

.0006
10.82

.0049 

.0060 

.0051 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0010
29.41

-.0043 
-.0038 
-.0023 

Chk Pass

 Si2516
ppm

.8866.8866.8866.8866     

.0125
1.407

.9009 

.8788 

.8799 

Chk Pass

 Sn1899
ppm

.6544.6544.6544.6544     

.0066
1.005

.6486 

.6615 

.6529 

Chk Pass
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Sample Name: 160-5556-A-6-B        Acquired: 2/21/2014 20:18:17        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.1768.1768.1768.1768     

.0008

.4434

.1761 

.1776 

.1766 

Chk Pass

 Th2832
ppm

.1187.1187.1187.1187     

.0030
2.558

.1152 

.1206 

.1202 

Chk Pass

 Ti3349
ppm

.7483.7483.7483.7483     

.0034

.4485

.7481 

.7517 

.7450 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0013
57.69

-.0010 
-.0020 
-.0035 

Chk Pass

 U_3670
ppm

.1303.1303.1303.1303     

.0176
13.53

.1225 

.1505 

.1179 

Chk Pass

 V_2908
ppm

.0611.0611.0611.0611     

.0027
4.488

.0636 

.0614 

.0581 

Chk Pass

 Zn2138
ppm

1.1361.1361.1361.136     
 .005

.4729

1.132 
1.142 
1.133 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6849.46849.46849.46849.4     
  39.2

.57193

6862.2 
6805.4 
6880.6 
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Sample Name: 160-5556-A-7-B        Acquired: 2/21/2014 20:21:58        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0044.0044.0044.0044     

.0001
2.632

.0045 

.0043 

.0043 

Chk Pass

 Al3961
ppm

25.7125.7125.7125.71     
  .15

.5791

25.68 
25.88 
25.58 

Chk Pass

 As1890
ppm

.0146.0146.0146.0146     

.0011
7.431

.0149 

.0133 

.0154 

Chk Pass

 B_2496
ppm

.0198.0198.0198.0198     

.0014
7.017

.0196 

.0212 

.0185 

Chk Pass

 Ba4554
ppm

.8593.8593.8593.8593     

.0018

.2066

.8611 

.8576 

.8592 

Chk Pass

 Be3130
ppm

.0013.0013.0013.0013     

.0000
2.654

.0013 

.0013 

.0013 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0016
144.8

.0006 
-.0026 
-.0012 

Chk Pass

 Ca1840
ppm

18.1918.1918.1918.19     
  .29

1.588

18.47 
18.20 
17.89 

Chk Pass

 Cd2288
ppm

.0015.0015.0015.0015     

.0000
1.229

.0015 

.0015 

.0015 

Chk Pass

 Co2286
ppm

.0197.0197.0197.0197     

.0001

.7506

.0199 

.0196 

.0196 

Chk Pass

 Cr2835
ppm

.0812.0812.0812.0812     

.0024
3.014

.0840 

.0798 

.0798 

Chk Pass

 Cu2178
ppm

.0743.0743.0743.0743     

.0010
1.292

.0745 

.0751 

.0732 

Chk Pass

 Fe2599
ppm

40.0340.0340.0340.03     
  .46

1.156

40.54 
39.91 
39.63 

Chk Pass

 K_7664
ppm

6.4366.4366.4366.436     
 .076

1.180

6.430 
6.515 
6.364 

Chk Pass

 Li6707
ppm

.0505.0505.0505.0505     

.0013
2.537

.0491 

.0517 

.0508 

Chk Pass

 Mg2798
ppm

10.8010.8010.8010.80     
  .13

1.210

10.93 
10.82 
10.67 

Chk Pass

 Mn2576
ppm

.4915.4915.4915.4915     

.0046

.9414

.4959 

.4919 

.4866 

Chk Pass

 Mo2020
ppm

.0037.0037.0037.0037     

.0002
6.166

.0036 

.0040 

.0035 

Chk Pass

 Na5895
ppm

8.7838.7838.7838.783     
 .095

1.076

8.743 
8.891 
8.716 

Chk Pass

 Ni2216
ppm

.0613.0613.0613.0613     

.0011
1.736

.0625 

.0611 

.0604 

Chk Pass

 P_1774
ppm

1.3141.3141.3141.314     
 .026

1.951

1.337 
1.320 
1.286 

Chk Pass

 Pb2203
ppm

.0905.0905.0905.0905     

.0019
2.069

.0926 

.0893 

.0894 

Chk Pass

 S_1820
ppm

2.4052.4052.4052.405     
 .045

1.860

2.449 
2.406 
2.359 

Chk Pass

 Sb2068
ppm

.0027.0027.0027.0027     

.0015
56.94

.0019 

.0017 

.0044 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0023
111.3

.0006 
-.0036 
-.0030 

Chk Pass

 Si2516
ppm

.6968.6968.6968.6968     

.0033

.4798

.6998 

.6974 

.6932 

Chk Pass

 Sn1899
ppm

.6155.6155.6155.6155     

.0112
1.815

.6257 

.6173 

.6036 

Chk Pass
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Sample Name: 160-5556-A-7-B        Acquired: 2/21/2014 20:21:58        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.1887.1887.1887.1887     

.0008

.4206

.1896 

.1882 

.1882 

Chk Pass

 Th2832
ppm

.0866.0866.0866.0866     

.0010
1.155

.0865 

.0856 

.0876 

Chk Pass

 Ti3349
ppm

.8498.8498.8498.8498     

.0068

.8032

.8568 

.8493 

.8432 

Chk Pass

 Tl1908
ppm

.0016.0016.0016.0016     

.0009
54.09

.0008 

.0015 

.0025 

Chk Pass

 U_3670
ppm

.0957.0957.0957.0957     

.0161
16.83

.1108 

.0975 

.0788 

Chk Pass

 V_2908
ppm

.0716.0716.0716.0716     

.0009
1.269

.0710 

.0726 

.0712 

Chk Pass

 Zn2138
ppm

.2157.2157.2157.2157     

.0042
1.959

.2195 

.2165 

.2111 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7222.67222.67222.67222.6     
 111.6

1.5445

7122.3 
7202.9 
7342.7 
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Sample Name: 160-5556-A-8-B        Acquired: 2/21/2014 20:25:43        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0047.0047.0047.0047     

.0000

.1434

.0047 

.0047 

.0047 

Chk Pass

 Al3961
ppm

21.8521.8521.8521.85     
  .35

1.600

21.56 
21.76 
22.24 

Chk Pass

 As1890
ppm

.0152.0152.0152.0152     

.0006
3.683

.0156 

.0146 

.0153 

Chk Pass

 B_2496
ppm

.0408.0408.0408.0408     

.0011
2.656

.0404 

.0400 

.0420 

Chk Pass

 Ba4554
ppm

1.8811.8811.8811.881     
 .011

.6059

1.868 
1.885 
1.890 

Chk Pass

 Be3130
ppm

.0019.0019.0019.0019     

.0000

.4774

.0019 

.0019 

.0019 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
109.4

.0002 
-.0033 
-.0016 

Chk Pass

 Ca1840
ppm

22.0622.0622.0622.06     
  .11

.4961

22.14 
22.11 
21.94 

Chk Pass

 Cd2288
ppm

.0421.0421.0421.0421     

.0003

.7631

.0422 

.0423 

.0417 

Chk Pass

 Co2286
ppm

.0237.0237.0237.0237     

.0003
1.194

.0239 

.0238 

.0234 

Chk Pass

 Cr2835
ppm

.2888.2888.2888.2888     

.0026

.9139

.2897 

.2908 

.2858 

Chk Pass

 Cu2178
ppm

.1157.1157.1157.1157     

.0012
1.018

.1145 

.1168 

.1159 

Chk Pass

 Fe2599
ppm

40.2840.2840.2840.28     
  .25

.6295

40.38 
40.47 
39.99 

Chk Pass

 K_7664
ppm

3.7803.7803.7803.780     
 .129

3.418

3.681 
3.734 
3.926 

Chk Pass

 Li6707
ppm

.0345.0345.0345.0345     

.0017
4.994

.0336 

.0334 

.0365 

Chk Pass

 Mg2798
ppm

9.2499.2499.2499.249     
 .057

.6196

9.292 
9.271 
9.184 

Chk Pass

 Mn2576
ppm

.6401.6401.6401.6401     

.0031

.4784

.6422 

.6415 

.6366 

Chk Pass

 Mo2020
ppm

.0108.0108.0108.0108     

.0001
1.348

.0110 

.0107 

.0107 

Chk Pass

 Na5895
ppm

8.7318.7318.7318.731     
 .299

3.431

8.502 
8.622 
9.070 

Chk Pass

 Ni2216
ppm

.1054.1054.1054.1054     

.0001

.1127

.1053 

.1055 

.1053 

Chk Pass

 P_1774
ppm

.8180.8180.8180.8180     

.0040

.4879

.8179 

.8220 

.8140 

Chk Pass

 Pb2203
ppm

.3758.3758.3758.3758     

.0026

.6801

.3778 

.3766 

.3729 

Chk Pass

 S_1820
ppm

7.1837.1837.1837.183     
 .034

.4752

7.169 
7.221 
7.157 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0017
111.5

-.0031 
 .0003 
-.0018 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0010
39.39

-.0014 
-.0034 
-.0030 

Chk Pass

 Si2516
ppm

.5548.5548.5548.5548     

.0029

.5177

.5580 

.5541 

.5524 

Chk Pass

 Sn1899
ppm

.4402.4402.4402.4402     

.0023

.5132

.4405 

.4423 

.4378 

Chk Pass
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Sample Name: 160-5556-A-8-B        Acquired: 2/21/2014 20:25:43        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2430.2430.2430.2430     

.0010

.4275

.2418 

.2436 

.2436 

Chk Pass

 Th2832
ppm

.0827.0827.0827.0827     

.0027
3.302

.0840 

.0795 

.0845 

Chk Pass

 Ti3349
ppm

.9347.9347.9347.9347     

.0030

.3192

.9346 

.9378 

.9318 

Chk Pass

 Tl1908
ppm

.0004.0004.0004.0004     

.0007
166.6

.0012 

.0005 
-.0003 

Chk Pass

 U_3670
ppm

.0720.0720.0720.0720     

.0032
4.379

.0717 

.0753 

.0690 

Chk Pass

 V_2908
ppm

.0780.0780.0780.0780     

.0015
1.916

.0776 

.0796 

.0767 

Chk Pass

 Zn2138
ppm

.4545.4545.4545.4545     

.0022

.4898

.4547 

.4566 

.4522 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7311.17311.17311.17311.1     
  36.9

.50521

7290.3 
7289.2 
7353.8 
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Sample Name: 160-5556-A-9-B        Acquired: 2/21/2014 20:29:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
117.0

-.0007 
 .0001 
-.0005 

Chk Pass

 Al3961
ppm

5.6775.6775.6775.677     
 .080

1.402

5.594 
5.753 
5.685 

Chk Pass

 As1890
ppm

.0057.0057.0057.0057     

.0012
21.28

.0043 

.0062 

.0065 

Chk Pass

 B_2496
ppm

.0210.0210.0210.0210     

.0021
9.797

.0218 

.0226 

.0187 

Chk Pass

 Ba4554
ppm

.1413.1413.1413.1413     

.0007

.5240

.1407 

.1421 

.1411 

Chk Pass

 Be3130
ppm

.0043.0043.0043.0043     

.0000

.3713

.0043 

.0043 

.0043 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0023
65.14

-.0009 
-.0048 
-.0049 

Chk Pass

 Ca1840
ppm

9.7259.7259.7259.725     
 .085

.8686

9.631 
9.752 
9.793 

Chk Pass

 Cd2288
ppm

.0016.0016.0016.0016     

.0001
3.234

.0016 

.0015 

.0016 

Chk Pass

 Co2286
ppm

.0038.0038.0038.0038     

.0001
3.750

.0040 

.0037 

.0038 

Chk Pass

 Cr2835
ppm

.0178.0178.0178.0178     

.0006
3.427

.0175 

.0185 

.0174 

Chk Pass

 Cu2178
ppm

.0103.0103.0103.0103     

.0008
7.542

.0105 

.0094 

.0109 

Chk Pass

 Fe2599
ppm

7.7457.7457.7457.745     
 .009

.1173

7.735 
7.745 
7.754 

Chk Pass

 K_7664
ppm

1.8361.8361.8361.836     
 .055

2.980

1.784 
1.893 
1.832 

Chk Pass

 Li6707
ppm

.0432.0432.0432.0432     

.0014
3.136

.0418 

.0444 

.0435 

Chk Pass

 Mg2798
ppm

2.3932.3932.3932.393     
 .019

.7808

2.373 
2.396 
2.410 

Chk Pass

 Mn2576
ppm

.2137.2137.2137.2137     

.0006

.2941

.2135 

.2132 

.2144 

Chk Pass

 Mo2020
ppm

.0012.0012.0012.0012     

.0001
5.932

.0013 

.0012 

.0011 

Chk Pass

 Na5895
ppm

.7947.7947.7947.7947     

.0247
3.113

.7724 

.8213 

.7903 

Chk Pass

 Ni2216
ppm

.0124.0124.0124.0124     

.0003
2.105

.0121 

.0124 

.0126 

Chk Pass

 P_1774
ppm

.8182.8182.8182.8182     

.0084
1.023

.8091 

.8199 

.8256 

Chk Pass

 Pb2203
ppm

.0274.0274.0274.0274     

.0007
2.627

.0265 

.0277 

.0279 

Chk Pass

 S_1820
ppm

1.2411.2411.2411.241     
 .014

1.101

1.225 
1.250 
1.248 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0008
49.62

.0013 

.0011 

.0027 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0007
63.37

-.0018 
-.0004 
-.0011 

Chk Pass

 Si2516
ppm

.5346.5346.5346.5346     

.0108
2.015

.5300 

.5269 

.5469 

Chk Pass

 Sn1899
ppm

.0079.0079.0079.0079     

.0006
6.955

.0075 

.0077 

.0085 

Chk Pass
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Sample Name: 160-5556-A-9-B        Acquired: 2/21/2014 20:29:23        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.3143.3143.3143.3143     

.0020

.6456

.3125 

.3165 

.3138 

Chk Pass

 Th2832
ppm

.0288.0288.0288.0288     

.0014
4.806

.0290 

.0273 

.0301 

Chk Pass

 Ti3349
ppm

.7146.7146.7146.7146     

.0030

.4251

.7111 

.7165 

.7162 

Chk Pass

 Tl1908
ppm

.0018.0018.0018.0018     

.0003
19.40

.0022 

.0016 

.0016 

Chk Pass

 U_3670
ppm

.0315.0315.0315.0315     

.0176
55.88

.0132 

.0484 

.0330 

Chk Pass

 V_2908
ppm

.0196.0196.0196.0196     

.0027
13.62

.0207 

.0165 

.0215 

Chk Pass

 Zn2138
ppm

.0370.0370.0370.0370     

.0003

.8855

.0367 

.0370 

.0373 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7493.07493.07493.07493.0     
  39.2

.52287

7534.2 
7488.5 
7456.3 
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Sample Name: 160-5556-A-10-B        Acquired: 2/21/2014 20:33:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0012.0012.0012.0012     

.0004
31.69

.0011 

.0017 

.0010 

Chk Pass

 Al3961
ppm

13.8813.8813.8813.88     
  .09

.6585

13.92 
13.78 
13.95 

Chk Pass

 As1890
ppm

.0228.0228.0228.0228     

.0009
3.933

.0228 

.0219 

.0236 

Chk Pass

 B_2496
ppm

.0191.0191.0191.0191     

.0010
5.422

.0203 

.0185 

.0184 

Chk Pass

 Ba4554
ppm

.0828.0828.0828.0828     

.0001

.1445

.0828 

.0827 

.0830 

Chk Pass

 Be3130
ppm

.0010.0010.0010.0010     

.0000
2.285

.0010 

.0010 

.0010 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0030
308.7

-.0036 
 .0022 
-.0015 

Chk Pass

 Ca1840
ppm

107.1107.1107.1107.1    F 
   .6

.5987

107.6 
107.5 
106.4 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.0004.0004.0004.0004     

.0002
39.38

.0006 

.0004 

.0003 

Chk Pass

 Co2286
ppm

.0163.0163.0163.0163     

.0001

.7573

.0164 

.0162 

.0163 

Chk Pass

 Cr2835
ppm

.0440.0440.0440.0440     

.0008
1.794

.0433 

.0448 

.0438 

Chk Pass

 Cu2178
ppm

.0270.0270.0270.0270     

.0013
4.739

.0275 

.0255 

.0279 

Chk Pass

 Fe2599
ppm

34.6734.6734.6734.67     
  .11

.3269

34.66 
34.79 
34.56 

Chk Pass

 K_7664
ppm

2.7252.7252.7252.725     
 .017

.6130

2.741 
2.707 
2.726 

Chk Pass

 Li6707
ppm

.0238.0238.0238.0238     

.0004
1.510

.0238 

.0234 

.0242 

Chk Pass

 Mg2798
ppm

29.2829.2829.2829.28     
  .07

.2332

29.21 
29.35 
29.29 

Chk Pass

 Mn2576
ppm

.6725.6725.6725.6725     

.0007

.0974

.6721 

.6721 

.6732 

Chk Pass

 Mo2020
ppm

.0038.0038.0038.0038     

.0001
2.581

.0039 

.0039 

.0037 

Chk Pass

 Na5895
ppm

2.0812.0812.0812.081     
 .020

.9645

2.096 
2.058 
2.089 

Chk Pass

 Ni2216
ppm

.0317.0317.0317.0317     

.0002

.5284

.0315 

.0318 

.0317 

Chk Pass

 P_1774
ppm

.6152.6152.6152.6152     

.0037

.5970

.6131 

.6194 

.6130 

Chk Pass

 Pb2203
ppm

.0345.0345.0345.0345     

.0008
2.381

.0351 

.0349 

.0336 

Chk Pass

 S_1820
ppm

1.3161.3161.3161.316     
 .011

.8586

1.318 
1.326 
1.304 

Chk Pass

 Sb2068
ppm

.0026.0026.0026.0026     

.0006
21.31

.0032 

.0024 

.0022 

Chk Pass

 Se1960
ppm

.0019.0019.0019.0019     

.0004
20.93

.0014 

.0021 

.0021 

Chk Pass

 Si2516
ppm

1.5161.5161.5161.516     
 .014

.8991

1.530 
1.503 
1.513 

Chk Pass

 Sn1899
ppm

.0067.0067.0067.0067     

.0002
2.349

.0067 

.0066 

.0069 

Chk Pass
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Sample Name: 160-5556-A-10-B        Acquired: 2/21/2014 20:33:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.3025.3025.3025.3025     

.0007

.2334

.3033 

.3019 

.3023 

Chk Pass

 Th2832
ppm

.0821.0821.0821.0821     

.0017
2.132

.0839 

.0804 

.0820 

Chk Pass

 Ti3349
ppm

.2003.2003.2003.2003     

.0010

.5033

.1996 

.2014 

.1997 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0015
153.0

.0003 
-.0006 
-.0026 

Chk Pass

 U_3670
ppm

.0671.0671.0671.0671     

.0138
20.59

.0532 

.0674 

.0808 

Chk Pass

 V_2908
ppm

.0374.0374.0374.0374     

.0007
1.940

.0382 

.0369 

.0370 

Chk Pass

 Zn2138
ppm

.1358.1358.1358.1358     

.0007

.5097

.1364 

.1359 

.1350 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6764.76764.76764.76764.7     
  22.9

.33846

6755.5 
6747.8 
6790.7 
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Sample Name: 160-5556-A-11-B        Acquired: 2/21/2014 20:37:04        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
66.53

-.0001 
-.0005 
-.0007 

Chk Pass

 Al3961
ppm

18.2018.2018.2018.20     
  .26

1.422

17.90 
18.38 
18.30 

Chk Pass

 As1890
ppm

.0131.0131.0131.0131     

.0015
11.73

.0147 

.0129 

.0116 

Chk Pass

 B_2496
ppm

.0155.0155.0155.0155     

.0007
4.322

.0150 

.0162 

.0151 

Chk Pass

 Ba4554
ppm

.2686.2686.2686.2686     

.0021

.7851

.2662 

.2701 

.2695 

Chk Pass

 Be3130
ppm

.0009.0009.0009.0009     

.0000
1.344

.0009 

.0009 

.0009 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
54.33

-.0011 
-.0030 
-.0014 

Chk Pass

 Ca1840
ppm

109.8109.8109.8109.8    F 
  1.2

1.052

111.1 
109.6 
108.8 

Chk Fail
100.0

-10.00

 Cd2288
ppm

.0004.0004.0004.0004     

.0001
30.70

.0004 

.0005 

.0003 

Chk Pass

 Co2286
ppm

.0183.0183.0183.0183     

.0002
1.210

.0186 

.0181 

.0183 

Chk Pass

 Cr2835
ppm

.0694.0694.0694.0694     

.0020
2.816

.0706 

.0706 

.0672 

Chk Pass

 Cu2178
ppm

.0744.0744.0744.0744     

.0006

.8638

.0738 

.0751 

.0743 

Chk Pass

 Fe2599
ppm

24.8624.8624.8624.86     
  .10

.4162

24.94 
24.89 
24.74 

Chk Pass

 K_7664
ppm

3.5013.5013.5013.501     
 .106

3.031

3.379 
3.564 
3.562 

Chk Pass

 Li6707
ppm

.0351.0351.0351.0351     

.0009
2.533

.0340 

.0357 

.0354 

Chk Pass

 Mg2798
ppm

17.7417.7417.7417.74     
  .08

.4569

17.82 
17.75 
17.65 

Chk Pass

 Mn2576
ppm

.7778.7778.7778.7778     

.0057

.7347

.7831 

.7786 

.7718 

Chk Pass

 Mo2020
ppm

.0020.0020.0020.0020     

.0001
2.798

.0020 

.0021 

.0019 

Chk Pass

 Na5895
ppm

.8498.8498.8498.8498     

.0278
3.272

.8179 

.8684 

.8632 

Chk Pass

 Ni2216
ppm

.0745.0745.0745.0745     

.0009
1.174

.0754 

.0743 

.0737 

Chk Pass

 P_1774
ppm

1.8781.8781.8781.878     
 .018

.9355

1.895 
1.878 
1.860 

Chk Pass

 Pb2203
ppm

.2750.2750.2750.2750     

.0042
1.513

.2791 

.2750 

.2708 

Chk Pass

 S_1820
ppm

1.5601.5601.5601.560     
 .016

1.015

1.578 
1.556 
1.547 

Chk Pass

 Sb2068
ppm

.0039.0039.0039.0039     

.0012
30.67

.0052 

.0036 

.0029 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0018
135.2

-.0027 
-.0021 
 .0007 

Chk Pass

 Si2516
ppm

2.8532.8532.8532.853     
 .009

.3022

2.860 
2.856 
2.844 

Chk Pass

 Sn1899
ppm

.0430.0430.0430.0430     

.0006
1.499

.0436 

.0432 

.0423 

Chk Pass
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Sample Name: 160-5556-A-11-B        Acquired: 2/21/2014 20:37:04        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.6204.6204.6204.6204     

.0048

.7696

.6153 

.6248 

.6210 

Chk Pass

 Th2832
ppm

.0561.0561.0561.0561     

.0072
12.78

.0567 

.0629 

.0486 

Chk Pass

 Ti3349
ppm

.7642.7642.7642.7642     

.0034

.4490

.7637 

.7679 

.7610 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
324.5

-.0016 
 .0001 
 .0005 

Chk Pass

 U_3670
ppm

.0826.0826.0826.0826     

.0038
4.610

.0869 

.0797 

.0813 

Chk Pass

 V_2908
ppm

.0951.0951.0951.0951     

.0029
3.063

.0918 

.0960 

.0974 

Chk Pass

 Zn2138
ppm

.1935.1935.1935.1935     

.0021
1.102

.1958 

.1931 

.1916 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6961.76961.76961.76961.7     
  73.5

1.0557

6882.9 
6973.9 
7028.4 
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Sample Name: 160-5556-A-12-B        Acquired: 2/21/2014 20:40:50        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0030.0030.0030.0030     

.0005
15.47

.0025 

.0034 

.0029 

Chk Pass

 Al3961
ppm

12.7912.7912.7912.79     
  .07

.5576

12.87 
12.73 
12.78 

Chk Pass

 As1890
ppm

.0121.0121.0121.0121     

.0007
5.719

.0128 

.0120 

.0115 

Chk Pass

 B_2496
ppm

.0358.0358.0358.0358     

.0013
3.691

.0343 

.0364 

.0367 

Chk Pass

 Ba4554
ppm

.7103.7103.7103.7103     

.0022

.3128

.7128 

.7085 

.7096 

Chk Pass

 Be3130
ppm

.0007.0007.0007.0007     

.0000
1.538

.0007 

.0007 

.0007 

Chk Pass

 Bi2230
ppm

.0022.0022.0022.0022     

.0007
31.67

.0018 

.0030 

.0018 

Chk Pass

 Ca1840
ppm

11.8311.8311.8311.83     
  .16

1.373

12.01 
11.75 
11.72 

Chk Pass

 Cd2288
ppm

.0360.0360.0360.0360     

.0005
1.399

.0365 

.0358 

.0356 

Chk Pass

 Co2286
ppm

.0122.0122.0122.0122     

.0002
1.407

.0120 

.0123 

.0122 

Chk Pass

 Cr2835
ppm

.2091.2091.2091.2091     

.0023
1.078

.2117 

.2078 

.2078 

Chk Pass

 Cu2178
ppm

.0808.0808.0808.0808     

.0015
1.844

.0824 

.0796 

.0803 

Chk Pass

 Fe2599
ppm

31.6131.6131.6131.61     
  .22

.7024

31.85 
31.56 
31.42 

Chk Pass

 K_7664
ppm

2.0162.0162.0162.016     
 .034

1.691

2.031 
1.977 
2.040 

Chk Pass

 Li6707
ppm

.0146.0146.0146.0146     

.0001

.3995

.0145 

.0146 

.0146 

Chk Pass

 Mg2798
ppm

4.5394.5394.5394.539     
 .040

.8896

4.583 
4.529 
4.504 

Chk Pass

 Mn2576
ppm

.2897.2897.2897.2897     

.0022

.7511

.2922 

.2886 

.2882 

Chk Pass

 Mo2020
ppm

.0052.0052.0052.0052     

.0002
2.993

.0053 

.0050 

.0052 

Chk Pass

 Na5895
ppm

7.1177.1177.1177.117     
 .058

.8203

7.176 
7.059 
7.114 

Chk Pass

 Ni2216
ppm

.0595.0595.0595.0595     

.0009
1.586

.0605 

.0592 

.0587 

Chk Pass

 P_1774
ppm

.5767.5767.5767.5767     

.0087
1.500

.5866 

.5730 

.5705 

Chk Pass

 Pb2203
ppm

.3793.3793.3793.3793     

.0058
1.529

.3860 

.3766 

.3753 

Chk Pass

 S_1820
ppm

4.7484.7484.7484.748     
 .062

1.314

4.818 
4.699 
4.727 

Chk Pass

 Sb2068
ppm

.0013.0013.0013.0013     

.0009
69.68

.0024 

.0006 

.0011 

Chk Pass

 Se1960
ppm

.0001.0001.0001.0001     

.0011
1120.

-.0004 
-.0007 
 .0014 

Chk Pass

 Si2516
ppm

.3134.3134.3134.3134     

.0078
2.483

.3046 

.3166 

.3191 

Chk Pass

 Sn1899
ppm

.0617.0617.0617.0617     

.0007
1.108

.0624 

.0610 

.0616 

Chk Pass
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Sample Name: 160-5556-A-12-B        Acquired: 2/21/2014 20:40:50        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0535.0535.0535.0535     

.0002

.3866

.0537 

.0533 

.0534 

Chk Pass

 Th2832
ppm

.0680.0680.0680.0680     

.0039
5.770

.0725 

.0651 

.0664 

Chk Pass

 Ti3349
ppm

.5476.5476.5476.5476     

.0033

.6039

.5514 

.5459 

.5454 

Chk Pass

 Tl1908
ppm

.0017.0017.0017.0017     

.0007
39.63

.0014 

.0012 

.0024 

Chk Pass

 U_3670
ppm

.0601.0601.0601.0601     

.0141
23.45

.0570 

.0478 

.0754 

Chk Pass

 V_2908
ppm

.0420.0420.0420.0420     

.0009
2.031

.0422 

.0427 

.0411 

Chk Pass

 Zn2138
ppm

.7990.7990.7990.7990     

.0115
1.441

.8123 

.7923 

.7924 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7157.57157.57157.57157.5     
  92.3

1.2901

7050.9 
7210.7 
7211.0 
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Sample Name: 160-5556-A-13-B        Acquired: 2/21/2014 20:44:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
632.6

.0002 
-.0006 
 .0002 

Chk Pass

 Al3961
ppm

21.3221.3221.3221.32     
  .42

1.962

20.85 
21.63 
21.50 

Chk Pass

 As1890
ppm

.0116.0116.0116.0116     

.0008
6.806

.0110 

.0125 

.0112 

Chk Pass

 B_2496
ppm

.0200.0200.0200.0200     

.0033
16.48

.0207 

.0164 

.0229 

Chk Pass

 Ba4554
ppm

.2780.2780.2780.2780     

.0026

.9487

.2754 

.2806 

.2782 

Chk Pass

 Be3130
ppm

.0011.0011.0011.0011     

.0000

.3247

.0011 

.0011 

.0011 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0001
4.011

-.0035 
-.0035 
-.0037 

Chk Pass

 Ca1840
ppm

97.3997.3997.3997.39    W 
  .50

.5107

96.86 
97.46 
97.85 

Chk Warn
90.00

-10.00

 Cd2288
ppm

.0007.0007.0007.0007     

.0002
22.26

.0006 

.0007 

.0009 

Chk Pass

 Co2286
ppm

.0115.0115.0115.0115     

.0001
1.037

.0117 

.0115 

.0115 

Chk Pass

 Cr2835
ppm

.0295.0295.0295.0295     

.0004
1.429

.0290 

.0296 

.0298 

Chk Pass

 Cu2178
ppm

.0275.0275.0275.0275     

.0018
6.570

.0254 

.0288 

.0283 

Chk Pass

 Fe2599
ppm

21.7421.7421.7421.74     
  .03

.1383

21.71 
21.77 
21.73 

Chk Pass

 K_7664
ppm

6.8166.8166.8166.816     
 .284

4.167

6.488 
6.980 
6.980 

Chk Pass

 Li6707
ppm

.0372.0372.0372.0372     

.0020
5.355

.0350 

.0388 

.0379 

Chk Pass

 Mg2798
ppm

19.0719.0719.0719.07     
  .03

.1508

19.04 
19.07 
19.09 

Chk Pass

 Mn2576
ppm

.7905.7905.7905.7905     

.0013

.1633

.7897 

.7920 

.7898 

Chk Pass

 Mo2020
ppm

.0011.0011.0011.0011     

.0001
12.18

.0010 

.0012 

.0009 

Chk Pass

 Na5895
ppm

.6872.6872.6872.6872     

.0311
4.530

.6512 

.7055 

.7048 

Chk Pass

 Ni2216
ppm

.0226.0226.0226.0226     

.0004
1.820

.0228 

.0222 

.0230 

Chk Pass

 P_1774
ppm

1.2141.2141.2141.214     
 .008

.6311

1.205 
1.215 
1.221 

Chk Pass

 Pb2203
ppm

.0398.0398.0398.0398     

.0013
3.390

.0412 

.0385 

.0396 

Chk Pass

 S_1820
ppm

.3285.3285.3285.3285     

.0025

.7459

.3313 

.3270 

.3271 

Chk Pass

 Sb2068
ppm

.0037.0037.0037.0037     

.0025
68.55

.0042 

.0059 

.0010 

Chk Pass
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Sample Name: 160-5556-A-13-B        Acquired: 2/21/2014 20:44:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Se1960
ppm

.0001.0001.0001.0001     

.0018
2170.

.0009 

.0013 
-.0020 

Chk Pass

 Si2516
ppm

.7726.7726.7726.7726     

.0094
1.220

.7645 

.7703 

.7829 

Chk Pass

 Sn1899
ppm

.1289.1289.1289.1289     

.0004

.3013

.1290 

.1285 

.1292 

Chk Pass

 Sr4077
ppm

.2432.2432.2432.2432     

.0022

.8892

.2409 

.2452 

.2435 

Chk Pass

 Th2832
ppm

.0540.0540.0540.0540     

.0025
4.692

.0522 

.0530 

.0569 

Chk Pass

 Ti3349
ppm

.3212.3212.3212.3212     

.0020

.6196

.3201 

.3235 

.3200 

Chk Pass

 Tl1908
ppm

.0001.0001.0001.0001     

.0007
596.3

-.0006 
 .0008 
 .0002 

Chk Pass

 U_3670
ppm

.0668.0668.0668.0668     

.0062
9.251

.0734 

.0612 

.0656 

Chk Pass

 V_2908
ppm

.0378.0378.0378.0378     

.0031
8.307

.0355 

.0414 

.0365 

Chk Pass

 Zn2138
ppm

.1068.1068.1068.1068     

.0007

.6367

.1064 

.1065 

.1076 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6986.86986.86986.86986.8     
  24.3

.34785

7013.5 
6980.9 
6965.9 
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Sample Name: CCV        Acquired: 2/21/2014 20:48:23        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0161.0161.0161.016     
 .003

.2421

1.016 
1.019 
1.014 

Chk Pass

 Al3961
ppm

51.2551.2551.2551.25     
  .32

.6261

51.22 
50.95 
51.59 

Chk Pass

 As1890
ppm

4.9964.9964.9964.996     
 .021

.4129

4.986 
4.982 
5.019 

Chk Pass

 B_2496
ppm

4.6894.6894.6894.689     
 .007

.1479

4.681 
4.692 
4.694 

Chk Pass

 Ba4554
ppm

5.0435.0435.0435.043     
 .030

.5870

5.072 
5.043 
5.013 

Chk Pass

 Be3130
ppm

4.9394.9394.9394.939     
 .010

.2073

4.930 
4.950 
4.937 

Chk Pass

 Bi2230
ppm

5.0915.0915.0915.091     
 .006

.1161

5.093 
5.084 
5.096 

Chk Pass

 Ca1840
ppm

51.4251.4251.4251.42     
  .07

.1322

51.38 
51.39 
51.50 

Chk Pass

 Cd2288
ppm

4.9804.9804.9804.980     
 .012

.2310

4.977 
4.970 
4.993 

Chk Pass

 Co2286
ppm

5.1675.1675.1675.167     
 .007

.1269

5.169 
5.159 
5.172 

Chk Pass

 Cr2835
ppm

5.1125.1125.1125.112     
 .011

.2065

5.109 
5.124 
5.104 

Chk Pass

 Cu2178
ppm

5.0235.0235.0235.023     
 .007

.1410

5.028 
5.015 
5.027 

Chk Pass

 Fe2599
ppm

46.5246.5246.5246.52     
  .17

.3691

46.70 
46.52 
46.35 

Chk Pass

 K_7664
ppm

55.2255.2255.2255.22    F 
  .41

.7473

55.26 
54.79 
55.61 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.6545.6545.6545.654    F 
 .074

1.312

5.635 
5.591 
5.736 

Chk Fail
5.000

10.00%

 Mg2798
ppm

46.2546.2546.2546.25     
  .11

.2294

46.37 
46.22 
46.17 

Chk Pass

 Mn2576
ppm

4.5544.5544.5544.554     
 .009

.1985

4.561 
4.544 
4.558 

Chk Pass

 Mo2020
ppm

1.0121.0121.0121.012     
 .002

.1860

1.012 
1.010 
1.014 

Chk Pass

 Na5895
ppm

56.3856.3856.3856.38    F 
  .42

.7361

56.39 
55.96 
56.79 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.0065.0065.0065.006     
 .014

.2784

4.996 
5.000 
5.022 

Chk Pass

 P_1774
ppm

52.6352.6352.6352.63     
  .08

.1582

52.69 
52.54 
52.68 

Chk Pass

 Pb2203
ppm

5.0825.0825.0825.082     
 .012

.2359

5.080 
5.071 
5.094 

Chk Pass

 S_1820
ppm

50.1550.1550.1550.15     
  .16

.3252

50.11 
50.01 
50.32 

Chk Pass

 Sb2068
ppm

.9978.9978.9978.9978     

.0053

.5295

.9988 

.9922 
1.003 

Chk Pass

 Se1960
ppm

1.0111.0111.0111.011     
 .001

.0992

1.012 
1.010 
1.011 

Chk Pass

 Si2516
ppm

4.7034.7034.7034.703     
 .021

.4559

4.708 
4.679 
4.721 

Chk Pass

 Sn1899
ppm

5.0225.0225.0225.022     
 .011

.2279

5.014 
5.016 
5.035 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 20:48:23        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0175.0175.0175.017     
 .054

1.078

5.026 
5.066 
4.959 

Chk Pass

 Th2832
ppm

5.2605.2605.2605.260     
 .025

.4816

5.271 
5.278 
5.231 

Chk Pass

 Ti3349
ppm

4.9034.9034.9034.903     
 .015

.3051

4.918 
4.901 
4.889 

Chk Pass

 Tl1908
ppm

1.0581.0581.0581.058     
 .001

.1289

1.059 
1.057 
1.059 

Chk Pass

 U_3670
ppm

5.1635.1635.1635.163     
 .046

.8827

5.141 
5.216 
5.133 

Chk Pass

 V_2908
ppm

4.9044.9044.9044.904     
 .014

.2852

4.902 
4.892 
4.919 

Chk Pass

 Zn2138
ppm

5.0695.0695.0695.069     
 .009

.1756

5.069 
5.060 
5.078 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6609.86609.86609.86609.8     
   7.8

.11749

6607.7 
6603.4 
6618.4 
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Sample Name: CCB        Acquired: 2/21/2014 20:52:12        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0004
289.7

-.0003 
 .0004 
 .0003 

Chk Pass

 Al3961
ppm

.0075.0075.0075.0075     

.0035
45.79

.0098 

.0036 

.0093 

Chk Pass

 As1890
ppm

.0002.0002.0002.0002     

.0006
424.8

.0007 

.0003 
-.0006 

Chk Pass

 B_2496
ppm

.0111.0111.0111.0111     

.0020
17.73

.0132 

.0094 

.0106 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0005
111.3

.0010 

.0003 

.0001 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0004
74.75

.0010 

.0004 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
91.26

-.0022 
-.0021 
 .0001 

Chk Pass

 Ca1840
ppm

.0032.0032.0032.0032     

.0006
17.51

.0036 

.0034 

.0026 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
50.26

.0001 

.0002 

.0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
70.00

.0003 

.0000 

.0002 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000     

.0006
3605.

.0005 
-.0007 
 .0002 

Chk Pass

 Cu2178
ppm

.0012.0012.0012.0012     

.0017
144.9

.0004 

.0000 
 .0032 

Chk Pass

 Fe2599
ppm

.0058.0058.0058.0058     

.0033
57.67

.0096 

.0043 

.0034 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0137
56.74

-.0179 
-.0147 
-.0398 

Chk Pass

 Li6707
ppm

.0013.0013.0013.0013     

.0008
57.99

.0022 

.0008 

.0010 

Chk Pass

 Mg2798
ppm

.0201.0201.0201.0201     

.0101
50.25

.0129 

.0317 

.0158 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0006
101.3

.0013 

.0006 

.0000 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
4485.

-.0002 
 .0000 
 .0001 

Chk Pass

 Na5895
ppm

.0055.0055.0055.0055     

.0074
134.7

.0130 

.0055 
-.0019 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0001
24.24

.0004 

.0003 

.0005 

Chk Pass

 P_1774
ppm

.0012.0012.0012.0012     

.0004
31.15

.0015 

.0008 

.0013 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0002
247.0

.0003 
-.0001 
 .0001 

Chk Pass

 S_1820
ppm

.0033.0033.0033.0033     

.0013
40.40

.0047 

.0021 

.0030 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0007
41.68

.0024 

.0010 

.0018 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0018
1139.

-.0013 
 .0019 
-.0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0058
15.00

-.0333 
-.0449 
-.0382 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
891.6

-.0005 
 .0003 
 .0000 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 20:52:12        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0004
69.12

.0011 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0044.0044.0044.0044     

.0036
82.57

.0080 

.0044 

.0008 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0002
241.9

.0003 

.0001 
-.0001 

Chk Pass

 Tl1908
ppm

.0002.0002.0002.0002     

.0009
593.4

.0010 
-.0008 
 .0004 

Chk Pass

 U_3670
ppm

.0052.0052.0052.0052     

.0104
201.0

.0172 
-.0009 
-.0008 

Chk Pass

 V_2908
ppm

.0054.0054.0054.0054     

.0015
28.08

.0070 

.0053 

.0040 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0001
26.35

.0003 

.0003 

.0002 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7149.97149.97149.97149.9     
  63.1

.88283

7077.2 
7190.9 
7181.6 
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Sample Name: 160-5556-A-14-B        Acquired: 2/21/2014 20:56:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0005
1209.

.0003 

.0004 
-.0005 

Chk Pass

 Al3961
ppm

18.8618.8618.8618.86     
  .14

.7464

19.00 
18.86 
18.72 

Chk Pass

 As1890
ppm

.0116.0116.0116.0116     

.0009
7.977

.0112 

.0110 

.0127 

Chk Pass

 B_2496
ppm

.0185.0185.0185.0185     

.0025
13.77

.0200 

.0199 

.0155 

Chk Pass

 Ba4554
ppm

.3741.3741.3741.3741     

.0009

.2330

.3741 

.3750 

.3732 

Chk Pass

 Be3130
ppm

.0014.0014.0014.0014     

.0000

.7003

.0015 

.0014 

.0014 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0024
426.0

.0008 

.0009 
-.0034 

Chk Pass

 Ca1840
ppm

12.2612.2612.2612.26     
  .13

1.098

12.35 
12.33 
12.11 

Chk Pass

 Cd2288
ppm

.0005.0005.0005.0005     

.0001
15.72

.0004 

.0004 

.0005 

Chk Pass

 Co2286
ppm

.0143.0143.0143.0143     

.0004
2.749

.0145 

.0144 

.0138 

Chk Pass

 Cr2835
ppm

1.5731.5731.5731.573     
 .009

.6035

1.578 
1.579 
1.562 

Chk Pass

 Cu2178
ppm

.0260.0260.0260.0260     

.0008
3.259

.0257 

.0270 

.0254 

Chk Pass

 Fe2599
ppm

23.8923.8923.8923.89     
  .15

.6416

23.82 
24.07 
23.78 

Chk Pass

 K_7664
ppm

2.0352.0352.0352.035     
 .017

.8513

2.050 
2.016 
2.038 

Chk Pass

 Li6707
ppm

.0144.0144.0144.0144     

.0003
1.786

.0146 

.0145 

.0141 

Chk Pass

 Mg2798
ppm

4.3924.3924.3924.392     
 .044

1.009

4.420 
4.415 
4.341 

Chk Pass

 Mn2576
ppm

.8802.8802.8802.8802     

.0075

.8565

.8783 

.8884 

.8737 

Chk Pass

 Mo2020
ppm

.0112.0112.0112.0112     

.0001

.6847

.0111 

.0112 

.0111 

Chk Pass

 Na5895
ppm

.2790.2790.2790.2790     

.0023

.8261

.2817 

.2781 

.2773 

Chk Pass

 Ni2216
ppm

.0264.0264.0264.0264     

.0004
1.509

.0265 

.0267 

.0259 

Chk Pass

 P_1774
ppm

.9055.9055.9055.9055     

.0111
1.229

.9172 

.9041 

.8951 

Chk Pass

 Pb2203
ppm

.0356.0356.0356.0356     

.0006
1.737

.0350 

.0362 

.0356 

Chk Pass

 S_1820
ppm

1.4201.4201.4201.420     
 .019

1.342

1.436 
1.426 
1.399 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0009
111.4

-.0018 
-.0004 
-.0002 

Chk Pass

 Se1960
ppm

.0017.0017.0017.0017     

.0020
118.1

.0007 

.0039 

.0004 

Chk Pass

 Si2516
ppm

.5732.5732.5732.5732     

.0073
1.276

.5746 

.5797 

.5653 

Chk Pass

 Sn1899
ppm

.0030.0030.0030.0030     

.0006
20.47

.0036 

.0030 

.0024 

Chk Pass
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Sample Name: 160-5556-A-14-B        Acquired: 2/21/2014 20:56:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0846.0846.0846.0846     

.0001

.1180

.0847 

.0846 

.0845 

Chk Pass

 Th2832
ppm

.0503.0503.0503.0503     

.0030
5.935

.0537 

.0485 

.0486 

Chk Pass

 Ti3349
ppm

.2245.2245.2245.2245     

.0012

.5502

.2239 

.2259 

.2236 

Chk Pass

 Tl1908
ppm

.0003.0003.0003.0003     

.0013
381.2

-.0012 
 .0009 
 .0013 

Chk Pass

 U_3670
ppm

.2221.2221.2221.2221     

.0148
6.684

.2111 

.2390 

.2163 

Chk Pass

 V_2908
ppm

.1514.1514.1514.1514     

.0027
1.778

.1532 

.1526 

.1483 

Chk Pass

 Zn2138
ppm

.0988.0988.0988.0988     

.0012
1.206

.0996 

.0993 

.0974 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7282.67282.67282.67282.6     
  61.6

.84620

7252.5 
7241.8 
7353.5 
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Sample Name: MB 160-104275/1-A        Acquired: 2/21/2014 20:59:52        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
79.16

-.0001 
-.0007 
-.0002 

Chk Pass

 Al3961
ppm

.0051.0051.0051.0051     

.0037
72.00

.0069 

.0076 

.0009 

Chk Pass

 As1890
ppm

.0001.0001.0001.0001     

.0003
357.3

.0004 

.0002 
-.0003 

Chk Pass

 B_2496
ppm

.0014.0014.0014.0014     

.0023
160.8

.0041 
-.0003 
 .0005 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
110.9

-.0001 
-.0001 
 .0000 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
116.8

.0000 

.0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000     

.0019
13470.

.0009 
-.0022 
 .0013 

Chk Pass

 Ca1840
ppm

.0232.0232.0232.0232     

.0004
1.646

.0232 

.0236 

.0229 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
1768.

.0001 

.0000 

.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0003
481.9

.0000 
-.0002 
 .0004 

Chk Pass

 Cr2835
ppm

.0011.0011.0011.0011     

.0005
48.08

.0017 

.0009 

.0007 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0010
118.0

.0003 

.0021 

.0003 

Chk Pass

 Fe2599
ppm

.0036.0036.0036.0036     

.0004
11.76

.0041 

.0033 

.0035 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0125
59.40

-.0306 
-.0069 
-.0259 

Chk Pass

 Li6707
ppm

.0010.0010.0010.0010     

.0006
59.22

.0011 

.0016 

.0004 

Chk Pass

 Mg2798
ppm

.0152.0152.0152.0152     

.0099
65.65

.0116 

.0075 

.0264 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0002
74.87

.0001 

.0005 

.0003 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0003
150.8

.0000 
 .0001 
 .0006 

Chk Pass

 Na5895
ppm

.0000.0000.0000.0000    <

.0012
33.21

-.0022 
-.0039 
-.0043 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0001
4218.

-.0001 
.0000 
 .0001 

Chk Pass

 P_1774
ppm

.0005.0005.0005.0005     

.0018
381.2

.0017 
-.0016 
 .0013 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0008
113.2

.0016 

.0001 

.0004 

Chk Pass

 S_1820
ppm

.0053.0053.0053.0053     

.0012
22.67

.0066 

.0042 

.0050 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0007
44.80

.0008 

.0015 

.0021 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0013
1884.

-.0013 
.0000 
 .0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0021
5.618

-.0368 
-.0357 
-.0398 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0002
26.06

.0008 

.0007 

.0005 

Chk Pass
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Sample Name: MB 160-104275/1-A        Acquired: 2/21/2014 20:59:52        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0001.0001.0001.0001     

.0001
80.15

.0001 

.0000 

.0001 

Chk Pass

 Th2832
ppm

.0093.0093.0093.0093     

.0059
63.14

.0162 

.0061 

.0058 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
119.9

.0000 
-.0001 
-.0003 

Chk Pass

 Tl1908
ppm

.0016.0016.0016.0016     

.0023
145.7

.0042 

.0009 
-.0003 

Chk Pass

 U_3670
ppm

.0103.0103.0103.0103     

.0049
47.56

.0158 

.0063 

.0089 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0014
72.78

-.0003 
-.0028 
-.0025 

Chk Pass

 Zn2138
ppm

.0061.0061.0061.0061     

.0000

.5737

.0062 

.0061 

.0062 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6966.56966.56966.56966.5     
  86.9

1.2478

6867.8 
7031.7 
6999.9 
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Sample Name: LCS 160-104275/2-A        Acquired: 2/21/2014 21:03:47        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2135.2135.2135.2135     

.0015

.6950

.2121 

.2133 

.2150 

Chk Pass

 Al3961
ppm

10.4710.4710.4710.47     
  .05

.4356

10.44 
10.53 
10.45 

Chk Pass

 As1890
ppm

1.0241.0241.0241.024     
 .005

.5406

1.018 
1.029 
1.024 

Chk Pass

 B_2496
ppm

1.8671.8671.8671.867     
 .004

.2311

1.865 
1.865 
1.872 

Chk Pass

 Ba4554
ppm

1.0471.0471.0471.047     
 .004

.3438

1.045 
1.051 
1.044 

Chk Pass

 Be3130
ppm

1.0091.0091.0091.009     
 .000

.0408

1.009 
1.009 
1.009 

Chk Pass

 Bi2230
ppm

1.0961.0961.0961.096     
 .004

.3491

1.092 
1.098 
1.098 

Chk Pass

 Ca1840
ppm

11.2511.2511.2511.25     
  .03

.2822

11.22 
11.27 
11.27 

Chk Pass

 Cd2288
ppm

1.0481.0481.0481.048     
 .003

.3222

1.045 
1.049 
1.051 

Chk Pass

 Co2286
ppm

1.1211.1211.1211.121     
 .003

.2281

1.118 
1.123 
1.120 

Chk Pass

 Cr2835
ppm

1.0631.0631.0631.063     
 .006

.5678

1.057 
1.063 
1.069 

Chk Pass

 Cu2178
ppm

1.0991.0991.0991.099     
 .004

.3752

1.095 
1.100 
1.103 

Chk Pass

 Fe2599
ppm

9.6299.6299.6299.629     
 .007

.0697

9.626 
9.624 
9.637 

Chk Pass

 K_7664
ppm

12.1412.1412.1412.14     
  .16

1.320

12.03 
12.33 
12.07 

Chk Pass

 Li6707
ppm

1.2451.2451.2451.245     
 .016

1.290

1.232 
1.263 
1.240 

Chk Pass

 Mg2798
ppm

9.2519.2519.2519.251     
 .020

.2192

9.253 
9.230 
9.270 

Chk Pass

 Mn2576
ppm

.9553.9553.9553.9553     

.0022

.2286

.9568 

.9528 

.9563 

Chk Pass

 Mo2020
ppm

.5324.5324.5324.5324     

.0030

.5674

.5290 

.5347 

.5334 

Chk Pass

 Na5895
ppm

12.1712.1712.1712.17     
  .16

1.324

12.05 
12.35 
12.11 

Chk Pass

 Ni2216
ppm

1.1051.1051.1051.105     
 .004

.3961

1.100 
1.107 
1.108 

Chk Pass

 P_1774
ppm

1.1361.1361.1361.136     
 .006

.4947

1.130 
1.141 
1.137 

Chk Pass

 Pb2203
ppm

1.1211.1211.1211.121     
 .007

.6578

1.113 
1.128 
1.123 

Chk Pass

 S_1820
ppm

10.3610.3610.3610.36     
  .05

.5063

10.30 
10.39 
10.38 

Chk Pass

 Sb2068
ppm

.5294.5294.5294.5294     

.0025

.4735

.5274 

.5322 

.5286 

Chk Pass

 Se1960
ppm

.5237.5237.5237.5237     

.0039

.7362

.5193 

.5263 

.5256 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0028
11.18

-.0218 
-.0271 
-.0258 

Chk Pass

 Sn1899
ppm

1.0711.0711.0711.071     
 .006

.5431

1.064 
1.075 
1.073 

Chk Pass
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Sample Name: LCS 160-104275/2-A        Acquired: 2/21/2014 21:03:47        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0761.0761.0761.076     
 .003

.2551

1.074 
1.079 
1.075 

Chk Pass

 Th2832
ppm

1.0681.0681.0681.068     
 .019

1.778

1.053 
1.061 
1.089 

Chk Pass

 Ti3349
ppm

1.0101.0101.0101.010     
 .002

.1538

1.012 
1.009 
1.009 

Chk Pass

 Tl1908
ppm

.2437.2437.2437.2437     

.0016

.6638

.2425 

.2432 

.2455 

Chk Pass

 U_3670
ppm

1.0641.0641.0641.064     
 .007

.6247

1.058 
1.071 
1.063 

Chk Pass

 V_2908
ppm

.9985.9985.9985.9985     

.0065

.6529

.9948 

.9946 
1.006 

Chk Pass

 Zn2138
ppm

1.0771.0771.0771.077     
 .004

.3900

1.073 
1.081 
1.078 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6749.36749.36749.36749.3     
  15.2

.22542

6762.2 
6753.3 
6732.5 
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Sample Name: 160-5460-B-1-A        Acquired: 2/21/2014 21:07:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0001
37.68

.0005 

.0003 

.0003 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0051
3298.

.0038 
-.0059 
 .0016 

Chk Pass

 As1890
ppm

.0007.0007.0007.0007     

.0009
116.1

.0010 

.0014 
-.0002 

Chk Pass

 B_2496
ppm

.0055.0055.0055.0055     

.0022
40.68

.0081 

.0040 

.0044 

Chk Pass

 Ba4554
ppm

.0436.0436.0436.0436     

.0005
1.056

.0431 

.0437 

.0440 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
16.60

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0020
39.99

-.0029 
-.0054 
-.0069 

Chk Pass

 Ca1840
ppm

.1267.1267.1267.1267     

.0011

.8468

.1278 

.1266 

.1256 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
397.8

.0000 
-.0001 
 .0002 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000     

.0002
1026.

-.0002 
 .0002 
 .0001 

Chk Pass

 Cr2835
ppm

.0002.0002.0002.0002     

.0001
42.89

.0002 

.0001 

.0003 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0018
438.4

.0016 
-.0015 
-.0014 

Chk Pass

 Fe2599
ppm

.0015.0015.0015.0015     

.0015
98.95

.0033 

.0005 

.0008 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000     

.0111
35210.

-.0124 
 .0035 
 .0090 

Chk Pass

 Li6707
ppm

.0018.0018.0018.0018     

.0007
37.26

.0011 

.0024 

.0019 

Chk Pass

 Mg2798
ppm

.0203.0203.0203.0203     

.0096
47.47

.0100 

.0218 

.0290 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0003
107.6

.0000 

.0002 

.0006 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
11320.

.0000 

.0001 
-.0001 

Chk Pass

 Na5895
ppm

.2578.2578.2578.2578     

.0121
4.706

.2443 

.2611 

.2679 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0002
51.67

.0005 

.0002 

.0003 

Chk Pass

 P_1774
ppm

.0008.0008.0008.0008     

.0008
92.12

.0003 

.0017 

.0005 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0007
122.6

.0014 

.0002 

.0001 

Chk Pass

 S_1820
ppm

.0000.0000.0000.0000    <

.0016
1010.

.0015 
-.0016 
-.0004 

Chk Pass

 Sb2068
ppm

.0005.0005.0005.0005     

.0016
302.6

-.0004 
-.0004 
 .0023 

Chk Pass

 Se1960
ppm

.0002.0002.0002.0002     

.0014
840.9

-.0012 
 .0016 
 .0001 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0020
6.230

-.0318 
-.0351 
-.0314 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0004
122.8

.0002 

.0008 

.0000 

Chk Pass
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Sample Name: 160-5460-B-1-A        Acquired: 2/21/2014 21:07:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0233.0233.0233.0233     

.0000

.0172

.0233 

.0232 

.0233 

Chk Pass

 Th2832
ppm

.0048.0048.0048.0048     

.0040
82.78

.0078 

.0003 

.0065 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0003
91.99

.0001 

.0006 

.0001 

Chk Pass

 Tl1908
ppm

.0022.0022.0022.0022     

.0004
19.68

.0017 

.0025 

.0023 

Chk Pass

 U_3670
ppm

.0178.0178.0178.0178     

.0138
77.48

.0033 

.0193 

.0307 

Chk Pass

 V_2908
ppm

.0001.0001.0001.0001     

.0017
3355.

-.0007 
-.0012 
 .0020 

Chk Pass

 Zn2138
ppm

.0131.0131.0131.0131     

.0001

.5179

.0131 

.0130 

.0132 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7084.27084.27084.27084.2     
  48.3

.68201

7028.8 
7117.2 
7106.7 
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Sample Name: 160-5460-B-1-A SD        Acquired: 2/21/2014 21:11:08        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
65.41

-.0006 
-.0003 
-.0002 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0069
150.4

.0030 
-.0104 
-.0064 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0006
60.14

-.0004 
-.0009 
-.0017 

Chk Pass

 B_2496
ppm

.0026.0026.0026.0026     

.0008
31.78

.0019 

.0024 

.0035 

Chk Pass

 Ba4554
ppm

.0081.0081.0081.0081     

.0001
1.121

.0080 

.0082 

.0081 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
95.13

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
34.94

-.0019 
-.0039 
-.0028 

Chk Pass

 Ca1840
ppm

.0560.0560.0560.0560     

.0012
2.176

.0574 

.0552 

.0554 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
324.5

.0001 
-.0001 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
342.4

-.0002 
 .0001 
.0000 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0006
59.59

-.0003 
-.0013 
-.0015 

Chk Pass

 Cu2178
ppm

.0011.0011.0011.0011     

.0002
18.21

.0009 

.0011 

.0013 

Chk Pass

 Fe2599
ppm

.0006.0006.0006.0006     

.0005
85.70

.0002 

.0012 

.0004 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0172
153.1

-.0223 
 .0085 
-.0198 

Chk Pass

 Li6707
ppm

.0003.0003.0003.0003     

.0006
185.1

.0006 
-.0004 
 .0007 

Chk Pass

 Mg2798
ppm

.0110.0110.0110.0110     

.0074
67.41

.0047 

.0090 

.0191 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0001
68.12

.0000 

.0001 

.0002 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0000
39.65

-.0001 
-.0001 
-.0002 

Chk Pass

 Na5895
ppm

.0464.0464.0464.0464     

.0033
7.055

.0479 

.0426 

.0486 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0002
1393.

.0001 

.0002 
-.0003 

Chk Pass

 P_1774
ppm

.0006.0006.0006.0006     

.0007
119.3

.0014 

.0004 

.0000 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000     

.0003
1466.

.0000 
-.0002 
 .0003 

Chk Pass

 S_1820
ppm

.0002.0002.0002.0002     

.0018
1188.

.0009 

.0015 
-.0019 

Chk Pass

 Sb2068
ppm

.0013.0013.0013.0013     

.0009
71.40

.0011 

.0005 

.0024 

Chk Pass

 Se1960
ppm

.0001.0001.0001.0001     

.0006
1188.

.0003 

.0005 
-.0006 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0045
11.90

-.0349 
-.0433 
-.0362 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0007
318.1

.0007 
-.0006 
 .0006 

Chk Pass
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Sample Name: 160-5460-B-1-A SD        Acquired: 2/21/2014 21:11:08        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0044.0044.0044.0044     

.0000

.5648

.0045 

.0044 

.0044 

Chk Pass

 Th2832
ppm

.0016.0016.0016.0016     

.0022
142.9

.0016 

.0038 
-.0007 

Chk Pass

 Ti3349
ppm

.0005.0005.0005.0005     

.0002
34.63

.0007 

.0005 

.0003 

Chk Pass

 Tl1908
ppm

.0022.0022.0022.0022     

.0003
13.13

.0019 

.0024 

.0024 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0061
46.89

-.0111 
-.0080 
-.0198 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0023
168.6

.0009 
-.0037 
-.0014 

Chk Pass

 Zn2138
ppm

.0130.0130.0130.0130     

.0002
1.187

.0131 

.0129 

.0132 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7204.77204.77204.77204.7     
  18.4

.25498

7213.5 
7183.5 
7216.9 
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Sample Name: 160-5460-B-1-B MS        Acquired: 2/21/2014 21:15:03        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
289.6

-.0003 
 .0001 
.0000 

Chk Pass

 Al3961
ppm

.0009.0009.0009.0009     

.0032
360.1

.0012 

.0039 
-.0025 

Chk Pass

 As1890
ppm

.0009.0009.0009.0009     

.0007
80.01

.0003 

.0017 

.0007 

Chk Pass

 B_2496
ppm

.0017.0017.0017.0017     

.0009
53.05

.0012 

.0012 

.0027 

Chk Pass

 Ba4554
ppm

.0428.0428.0428.0428     

.0002

.5429

.0428 

.0430 

.0425 

Chk Pass

 Be3130
ppm

.0002.0002.0002.0002     

.0000
22.74

.0002 

.0002 

.0002 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
215.9

-.0021 
-.0019 
 .0013 

Chk Pass

 Ca1840
ppm

.1136.1136.1136.1136     

.0010

.8542

.1147 

.1128 

.1135 

Chk Pass

 Cd2288
ppm

.0003.0003.0003.0003     

.0000
8.781

.0003 

.0003 

.0003 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
56.84

.0003 

.0001 

.0002 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0013
264.9

.0019 
-.0004 
-.0001 

Chk Pass

 Cu2178
ppm

.0002.0002.0002.0002     

.0012
518.5

.0008 

.0009 
-.0011 

Chk Pass

 Fe2599
ppm

.0033.0033.0033.0033     

.0019
56.53

.0045 

.0012 

.0044 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0177
141.6

-.0189 
-.0260 
 .0075 

Chk Pass

 Li6707
ppm

.0014.0014.0014.0014     

.0004
26.90

.0019 

.0011 

.0014 

Chk Pass

 Mg2798
ppm

.0303.0303.0303.0303     

.0170
56.15

.0477 

.0297 

.0136 

Chk Pass

 Mn2576
ppm

.0004.0004.0004.0004     

.0001
27.83

.0003 

.0006 

.0004 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
89.03

.0004 

.0000 

.0002 

Chk Pass

 Na5895
ppm

.2424.2424.2424.2424     

.0054
2.218

.2375 

.2481 

.2415 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0001
22.47

.0005 

.0003 

.0005 

Chk Pass

 P_1774
ppm

.0004.0004.0004.0004     

.0001
36.18

.0005 

.0003 

.0003 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0006
68.95

.0008 

.0004 

.0016 

Chk Pass

 S_1820
ppm

.0008.0008.0008.0008     

.0012
155.0

.0021 

.0005 
-.0003 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0018
1425.

-.0013 
 .0020 
-.0011 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0020
581.2

-.0015 
 .0020 
-.0015 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0037
10.75

-.0364 
-.0373 
-.0304 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0001
11.09

.0006 

.0005 

.0005 

Chk Pass
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Sample Name: 160-5460-B-1-B MS        Acquired: 2/21/2014 21:15:03        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0229.0229.0229.0229     

.0001

.2580

.0228 

.0230 

.0229 

Chk Pass

 Th2832
ppm

.0026.0026.0026.0026     

.0023
89.90

.0037 

.0042 
-.0001 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0007
772.3

-.0006 
 .0001 
 .0007 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0004
19.39

.0019 

.0015 

.0023 

Chk Pass

 U_3670
ppm

.0043.0043.0043.0043     

.0069
162.0

.0092 

.0073 
-.0036 

Chk Pass

 V_2908
ppm

.0005.0005.0005.0005     

.0026
558.8

-.0013 
-.0007 
 .0034 

Chk Pass

 Zn2138
ppm

.0113.0113.0113.0113     

.0001

.8377

.0114 

.0112 

.0113 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7027.27027.27027.27027.2     
  45.2

.64262

6996.6 
7079.1 
7005.8 
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Sample Name: 160-5460-B-1-C MSD        Acquired: 2/21/2014 21:18:59        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0003
151.4

.0004 

.0004 
-.0002 

Chk Pass

 Al3961
ppm

.0003.0003.0003.0003     

.0044
1651.

.0024 
-.0048 
 .0032 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0003
66.55

.0006 

.0006 

.0001 

Chk Pass

 B_2496
ppm

.0021.0021.0021.0021     

.0033
158.4

-.0016 
 .0046 
 .0032 

Chk Pass

 Ba4554
ppm

.0393.0393.0393.0393     

.0002

.5691

.0391 

.0394 

.0395 

Chk Pass

 Be3130
ppm

.0002.0002.0002.0002     

.0000
7.306

.0002 

.0002 

.0002 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
111.0

-.0025 
-.0010 
 .0001 

Chk Pass

 Ca1840
ppm

.1127.1127.1127.1127     

.0017
1.517

.1128 

.1144 

.1110 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0002
115.7

.0000 

.0003 

.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
136.4

-.0001 
 .0000 
-.0001 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0003
56.08

.0007 

.0009 

.0002 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0013
149.7

.0024 

.0002 

.0000 

Chk Pass

 Fe2599
ppm

.0013.0013.0013.0013     

.0002
15.81

.0012 

.0011 

.0015 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0066
56.54

-.0045 
-.0173 
-.0130 

Chk Pass

 Li6707
ppm

.0016.0016.0016.0016     

.0005
33.76

.0011 

.0022 

.0014 

Chk Pass

 Mg2798
ppm

.0112.0112.0112.0112     

.0150
134.5

.0281 

.0057 
-.0004 

Chk Pass

 Mn2576
ppm

.0002.0002.0002.0002     

.0004
155.3

.0002 

.0007 
-.0001 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0000
40.08

-.0001 
.0000 

-.0001 

Chk Pass

 Na5895
ppm

.2252.2252.2252.2252     

.0044
1.946

.2238 

.2301 

.2217 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0000
13.92

.0002 

.0003 

.0003 

Chk Pass

 P_1774
ppm

.0003.0003.0003.0003     

.0007
223.7

-.0003 
 .0011 
 .0001 

Chk Pass

 Pb2203
ppm

.0010.0010.0010.0010     

.0004
37.60

.0011 

.0006 

.0013 

Chk Pass

 S_1820
ppm

.0034.0034.0034.0034     

.0006
18.48

.0040 

.0028 

.0033 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0016
116.0

-.0004 
 .0025 
 .0020 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0017
141.3

-.0030 
 .0004 
-.0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0041
10.51

-.0344 
-.0393 
-.0424 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0006
172.0

.0009 

.0006 
-.0004 

Chk Pass
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Sample Name: 160-5460-B-1-C MSD        Acquired: 2/21/2014 21:18:59        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0210.0210.0210.0210     

.0000

.1281

.0211 

.0210 

.0210 

Chk Pass

 Th2832
ppm

.0054.0054.0054.0054     

.0016
29.50

.0060 

.0036 

.0067 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0007
314.7

-.0003 
-.0009 
 .0005 

Chk Pass

 Tl1908
ppm

.0028.0028.0028.0028     

.0006
22.79

.0033 

.0021 

.0030 

Chk Pass

 U_3670
ppm

.0010.0010.0010.0010     

.0079
794.3

-.0077 
 .0078 
 .0030 

Chk Pass

 V_2908
ppm

.0005.0005.0005.0005     

.0014
273.5

-.0009 
 .0018 
 .0006 

Chk Pass

 Zn2138
ppm

.0120.0120.0120.0120     

.0001

.9301

.0121 

.0121 

.0119 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6912.46912.46912.46912.4     
  22.5

.32559

6905.7 
6894.0 
6937.5 
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Sample Name: 160-5460-B-2-A        Acquired: 2/21/2014 21:22:54        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0005.0005.0005.0005     

.0001
24.03

.0007 

.0005 

.0004 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0031
194.5

.0020 
-.0030 
-.0038 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0009
132.4

-.0013 
-.0011 
 .0003 

Chk Pass

 B_2496
ppm

.0018.0018.0018.0018     

.0009
50.19

.0017 

.0029 

.0010 

Chk Pass

 Ba4554
ppm

.0474.0474.0474.0474     

.0002

.4159

.0472 

.0475 

.0475 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
173.0

.0000 
 .0000 
 .0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
21.12

-.0048 
-.0031 
-.0042 

Chk Pass

 Ca1840
ppm

.1272.1272.1272.1272     

.0010

.8026

.1264 

.1283 

.1268 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
398.3

.0001 
-.0001 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
458.4

-.0003 
-.0001 
 .0002 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0002
28.92

.0011 

.0008 

.0007 

Chk Pass

 Cu2178
ppm

.0006.0006.0006.0006     

.0015
260.4

.0022 

.0003 
-.0008 

Chk Pass

 Fe2599
ppm

.0003.0003.0003.0003     

.0013
462.4

.0018 
-.0007 
-.0003 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0146
84.97

-.0004 
-.0269 
-.0242 

Chk Pass

 Li6707
ppm

.0012.0012.0012.0012     

.0004
31.65

.0010 

.0010 

.0017 

Chk Pass

 Mg2798
ppm

.0117.0117.0117.0117     

.0064
54.60

.0052 

.0120 

.0179 

Chk Pass

 Mn2576
ppm

.0002.0002.0002.0002     

.0003
151.4

.0004 
-.0001 
 .0003 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0003
471.9

.0000 
-.0002 
 .0003 

Chk Pass

 Na5895
ppm

.2730.2730.2730.2730     

.0034
1.256

.2768 

.2701 

.2721 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000     

.0002
404.8

.0001 
-.0001 
 .0002 

Chk Pass

 P_1774
ppm

.0000.0000.0000.0000    <

.0002
220.2

.0000 
-.0003 
 .0000 

Chk Pass

 Pb2203
ppm

.0002.0002.0002.0002     

.0005
275.1

.0006 

.0002 
-.0003 

Chk Pass

 S_1820
ppm

.0003.0003.0003.0003     

.0010
370.9

-.0002 
 .0014 
-.0004 

Chk Pass

 Sb2068
ppm

.0002.0002.0002.0002     

.0005
210.5

-.0003 
 .0008 
 .0003 

Chk Pass

 Se1960
ppm

.0017.0017.0017.0017     

.0012
72.35

.0024 

.0025 

.0003 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0022
5.187

-.0443 
-.0403 
-.0440 

Chk Pass

 Sn1899
ppm

.0008.0008.0008.0008     

.0001
15.99

.0008 

.0006 

.0009 

Chk Pass
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Sample Name: 160-5460-B-2-A        Acquired: 2/21/2014 21:22:54        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0256.0256.0256.0256     

.0000

.1168

.0255 

.0256 

.0256 

Chk Pass

 Th2832
ppm

.0002.0002.0002.0002     

.0033
1345.

.0036 
-.0030 
 .0002 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
44.55

-.0005 
-.0003 
-.0008 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
218.4

-.0016 
 .0007 
-.0007 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0178
371.1

.0024 
-.0251 
 .0083 

Chk Pass

 V_2908
ppm

.0014.0014.0014.0014     

.0018
131.4

-.0005 
 .0032 
 .0015 

Chk Pass

 Zn2138
ppm

.0113.0113.0113.0113     

.0002
1.739

.0114 

.0115 

.0111 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6840.06840.06840.06840.0     
  13.6

.19873

6826.2 
6840.6 
6853.3 
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Sample Name: 160-5460-B-3-A        Acquired: 2/21/2014 21:26:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0008
1797.

.0002 
-.0008 
 .0007 

Chk Pass

 Al3961
ppm

.0008.0008.0008.0008     

.0074
891.7

-.0057 
-.0007 
 .0089 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0010
177.9

-.0001 
-.0017 
 .0001 

Chk Pass

 B_2496
ppm

.0000.0000.0000.0000    <

.0008
46.46

-.0013 
-.0027 
-.0013 

Chk Pass

 Ba4554
ppm

.1031.1031.1031.1031     

.0006

.5410

.1036 

.1025 

.1032 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
131.1

.0000 

.0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0011
23.14

-.0039 
-.0060 
-.0045 

Chk Pass

 Ca1840
ppm

.2373.2373.2373.2373     

.0027
1.126

.2402 

.2351 

.2365 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0000
63.72

.0000 

.0001 

.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
927.4

.0002 
-.0003 
 .0000 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0003
61.80

-.0005 
-.0008 
-.0002 

Chk Pass

 Cu2178
ppm

.0014.0014.0014.0014     

.0016
115.8

.0022 
-.0005 
 .0024 

Chk Pass

 Fe2599
ppm

.0028.0028.0028.0028     

.0010
36.16

.0016 

.0036 

.0030 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0029
23.08

-.0137 
-.0145 
-.0092 

Chk Pass

 Li6707
ppm

.0033.0033.0033.0033     

.0003
8.632

.0031 

.0032 

.0037 

Chk Pass

 Mg2798
ppm

.0206.0206.0206.0206     

.0153
74.18

.0272 

.0031 

.0315 

Chk Pass

 Mn2576
ppm

.0003.0003.0003.0003     

.0002
53.85

.0004 

.0001 

.0003 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
288.6

.0001 

.0000 

.0000 

Chk Pass

 Na5895
ppm

.6284.6284.6284.6284     

.0053

.8452

.6328 

.6225 

.6299 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0002
196.7

.0000 

.0000 
-.0004 

Chk Pass

 P_1774
ppm

.0000.0000.0000.0000    <

.0009
2684.

-.0010 
 .0001 
 .0008 

Chk Pass

 Pb2203
ppm

.0003.0003.0003.0003     

.0001
39.19

.0004 

.0002 

.0004 

Chk Pass

 S_1820
ppm

.0000.0000.0000.0000    <

.0011
1668.

.0011 
-.0010 
-.0004 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0017
101.5

.0034 

.0000 

.0016 

Chk Pass

 Se1960
ppm

.0001.0001.0001.0001     

.0008
818.0

.0009 

.0001 
-.0007 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0040
11.66

-.0374 
-.0298 
-.0358 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0006
167.4

.0004 
-.0003 
 .0008 

Chk Pass
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Sample Name: 160-5460-B-3-A        Acquired: 2/21/2014 21:26:49        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0545.0545.0545.0545     

.0004

.6643

.0548 

.0541 

.0546 

Chk Pass

 Th2832
ppm

.0036.0036.0036.0036     

.0028
77.72

.0031 

.0067 

.0011 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0005
484.7

.0006 
-.0005 
 .0002 

Chk Pass

 Tl1908
ppm

.0022.0022.0022.0022     

.0010
44.64

.0033 

.0017 

.0015 

Chk Pass

 U_3670
ppm

.0149.0149.0149.0149     

.0051
34.38

.0168 

.0091 

.0188 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0008
39.13

-.0020 
-.0011 
-.0027 

Chk Pass

 Zn2138
ppm

.0105.0105.0105.0105     

.0001

.6856

.0105 

.0106 

.0104 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7154.27154.27154.27154.2     
  63.0

.88129

7101.4 
7224.0 
7137.1 
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Sample Name: 160-5460-B-4-A        Acquired: 2/21/2014 21:30:44        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0004
85.03

.0003 

.0001 

.0008 

Chk Pass

 Al3961
ppm

.0005.0005.0005.0005     

.0096
2039.

-.0106 
 .0062 
 .0058 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0013
459.0

-.0013 
-.0008 
 .0012 

Chk Pass

 B_2496
ppm

.0000.0000.0000.0000    <

.0032
549.9

-.0042 
 .0013 
 .0012 

Chk Pass

 Ba4554
ppm

.0993.0993.0993.0993     

.0001

.0996

.0993 

.0994 

.0993 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
259.9

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0025
136.6

-.0030 
 .0010 
-.0035 

Chk Pass

 Ca1840
ppm

.2253.2253.2253.2253     

.0013

.5959

.2241 

.2268 

.2249 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
84.51

.0002 

.0000 

.0001 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0003
244.5

.0000 
-.0001 
 .0005 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0002
37.27

-.0008 
-.0004 
-.0004 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0017
163.5

-.0009 
 .0006 
-.0027 

Chk Pass

 Fe2599
ppm

.0003.0003.0003.0003     

.0005
201.8

.0002 
-.0002 
 .0009 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0016
19.40

-.0090 
-.0066 
-.0097 

Chk Pass

 Li6707
ppm

.0029.0029.0029.0029     

.0003
11.10

.0026 

.0029 

.0032 

Chk Pass

 Mg2798
ppm

.0261.0261.0261.0261     

.0107
40.91

.0156 

.0369 

.0258 

Chk Pass

 Mn2576
ppm

.0002.0002.0002.0002     

.0001
53.16

.0003 

.0003 

.0001 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
424.2

-.0001 
 .0002 
.0000 

Chk Pass

 Na5895
ppm

.6481.6481.6481.6481     

.0038

.5915

.6449 

.6523 

.6471 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0001
140.4

.0000 

.0002 

.0000 

Chk Pass

 P_1774
ppm

.0013.0013.0013.0013     

.0012
94.12

.0001 

.0025 

.0013 

Chk Pass

 Pb2203
ppm

.0008.0008.0008.0008     

.0007
95.69

.0012 
-.0001 
 .0012 

Chk Pass

 S_1820
ppm

.0025.0025.0025.0025     

.0005
19.12

.0029 

.0020 

.0025 

Chk Pass

 Sb2068
ppm

.0017.0017.0017.0017     

.0009
54.75

.0013 

.0011 

.0028 

Chk Pass

 Se1960
ppm

.0013.0013.0013.0013     

.0007
52.14

.0005 

.0018 

.0017 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0062
15.84

-.0341 
-.0461 
-.0373 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0005
201.6

.0008 
-.0002 
 .0001 

Chk Pass
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Sample Name: 160-5460-B-4-A        Acquired: 2/21/2014 21:30:44        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0526.0526.0526.0526     

.0002

.3282

.0524 

.0527 

.0528 

Chk Pass

 Th2832
ppm

.0011.0011.0011.0011     

.0020
180.2

-.0001 
 .0034 
.0000 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0012
194.4

-.0010 
-.0016 
 .0007 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000     

.0009
3063.

-.0001 
-.0007 
 .0010 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0069
47.91

-.0163 
-.0068 
-.0203 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
166.2

-.0005 
-.0026 
 .0004 

Chk Pass

 Zn2138
ppm

.0106.0106.0106.0106     

.0001

.6012

.0106 

.0106 

.0107 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7089.87089.87089.87089.8     
  36.5

.51448

7128.7 
7056.4 
7084.2 
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Sample Name: CCV        Acquired: 2/21/2014 21:34:39        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0081.0081.0081.008     
 .006

.6026

1.003 
1.008 
1.015 

Chk Pass

 Al3961
ppm

52.5652.5652.5652.56     
  .19

.3524

52.54 
52.75 
52.39 

Chk Pass

 As1890
ppm

5.0255.0255.0255.025     
 .060

1.202

4.989 
4.992 
5.095 

Chk Pass

 B_2496
ppm

4.6684.6684.6684.668     
 .020

.4243

4.660 
4.653 
4.690 

Chk Pass

 Ba4554
ppm

5.0825.0825.0825.082     
 .034

.6645

5.100 
5.044 
5.104 

Chk Pass

 Be3130
ppm

4.9544.9544.9544.954     
 .016

.3246

4.945 
4.945 
4.973 

Chk Pass

 Bi2230
ppm

5.1605.1605.1605.160     
 .053

1.020

5.131 
5.128 
5.221 

Chk Pass

 Ca1840
ppm

51.1851.1851.1851.18     
  .51

1.006

50.83 
50.94 
51.77 

Chk Pass

 Cd2288
ppm

5.0595.0595.0595.059     
 .055

1.079

5.029 
5.026 
5.122 

Chk Pass

 Co2286
ppm

5.1485.1485.1485.148     
 .057

1.100

5.116 
5.114 
5.213 

Chk Pass

 Cr2835
ppm

5.0695.0695.0695.069     
 .038

.7425

5.046 
5.049 
5.112 

Chk Pass

 Cu2178
ppm

5.1275.1275.1275.127     
 .054

1.060

5.102 
5.089 
5.189 

Chk Pass

 Fe2599
ppm

46.2546.2546.2546.25     
  .20

.4432

46.11 
46.15 
46.48 

Chk Pass

 K_7664
ppm

57.3757.3757.3757.37    F 
  .53

.9305

57.55 
57.78 
56.77 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.9395.9395.9395.939    F 
 .075

1.264

5.965 
5.998 
5.855 

Chk Fail
5.000

10.00%

 Mg2798
ppm

46.3546.3546.3546.35     
  .16

.3370

46.17 
46.43 
46.45 

Chk Pass

 Mn2576
ppm

4.5704.5704.5704.570     
 .016

.3588

4.559 
4.562 
4.589 

Chk Pass

 Mo2020
ppm

1.0191.0191.0191.019     
 .013

1.298

1.012 
1.012 
1.035 

Chk Pass

 Na5895
ppm

57.8257.8257.8257.82    F 
  .56

.9672

57.97 
58.29 
57.20 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.0505.0505.0505.050     
 .059

1.177

5.010 
5.021 
5.118 

Chk Pass

 P_1774
ppm

52.3752.3752.3752.37     
  .51

.9824

52.08 
52.05 
52.96 

Chk Pass

 Pb2203
ppm

5.0985.0985.0985.098     
 .053

1.031

5.068 
5.067 
5.158 

Chk Pass

 S_1820
ppm

50.4150.4150.4150.41     
  .55

1.091

50.10 
50.09 
51.05 

Chk Pass

 Sb2068
ppm

1.0121.0121.0121.012     
 .011

1.069

1.003 
1.008 
1.024 

Chk Pass

 Se1960
ppm

1.0151.0151.0151.015     
 .008

.7630

1.010 
1.010 
1.024 

Chk Pass

 Si2516
ppm

4.6344.6344.6344.634     
 .016

.3459

4.632 
4.650 
4.618 

Chk Pass

 Sn1899
ppm

5.0515.0515.0515.051     
 .054

1.073

5.021 
5.018 
5.113 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 21:34:39        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.1415.1415.1415.141     
 .077

1.501

5.157 
5.056 
5.208 

Chk Pass

 Th2832
ppm

5.1605.1605.1605.160     
 .028

.5502

5.140 
5.147 
5.192 

Chk Pass

 Ti3349
ppm

4.9294.9294.9294.929     
 .015

.3059

4.919 
4.922 
4.947 

Chk Pass

 Tl1908
ppm

1.0501.0501.0501.050     
 .010

.9250

1.045 
1.044 
1.061 

Chk Pass

 U_3670
ppm

5.1495.1495.1495.149     
 .005

.1022

5.144 
5.147 
5.154 

Chk Pass

 V_2908
ppm

4.8404.8404.8404.840     
 .012

.2524

4.841 
4.828 
4.852 

Chk Pass

 Zn2138
ppm

5.0995.0995.0995.099     
 .055

1.074

5.065 
5.069 
5.162 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6605.36605.36605.36605.3     
  37.1

.56107

6626.4 
6627.1 
6562.5 
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Sample Name: CCB        Acquired: 2/21/2014 21:38:28        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
146.4

.0001 
-.0001 
-.0004 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0068
884.1

-.0086 
 .0030 
 .0033 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0007
168.1

.0012 

.0001 

.0000 

Chk Pass

 B_2496
ppm

.0082.0082.0082.0082     

.0019
23.39

.0104 

.0076 

.0067 

Chk Pass

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
96.72

.0000 

.0000 

.0001 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0001
39.36

.0005 

.0003 

.0002 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0003
9.410

-.0028 
-.0030 
-.0025 

Chk Pass

 Ca1840
ppm

.0042.0042.0042.0042     

.0018
42.01

.0029 

.0062 

.0034 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
152.7

.0000 
 .0000 
 .0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
51.15

.0003 

.0001 

.0004 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0006
109.3

.0010 
-.0002 
 .0009 

Chk Pass

 Cu2178
ppm

.0016.0016.0016.0016     

.0003
21.40

.0013 

.0015 

.0020 

Chk Pass

 Fe2599
ppm

.0036.0036.0036.0036     

.0002
4.295

.0035 

.0035 

.0038 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0080
135.5

.0011 
-.0147 
-.0042 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0003
36.88

.0012 

.0010 

.0005 

Chk Pass

 Mg2798
ppm

.0110.0110.0110.0110     

.0033
30.21

.0101 

.0082 

.0147 

Chk Pass

 Mn2576
ppm

.0005.0005.0005.0005     

.0003
52.77

.0007 

.0006 

.0002 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
2230.

-.0001 
 .0001 
.0000 

Chk Pass

 Na5895
ppm

.0079.0079.0079.0079     

.0067
85.13

.0136 

.0097 

.0005 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
21.93

.0005 

.0006 

.0008 

Chk Pass

 P_1774
ppm

.0020.0020.0020.0020     

.0010
47.89

.0029 

.0010 

.0020 

Chk Pass

 Pb2203
ppm

.0008.0008.0008.0008     

.0008
92.40

.0000 

.0016 

.0009 

Chk Pass

 S_1820
ppm

.0014.0014.0014.0014     

.0014
100.8

.0001 

.0012 

.0030 

Chk Pass

 Sb2068
ppm

.0002.0002.0002.0002     

.0014
643.4

.0001 
-.0011 
 .0017 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0022
410.2

-.0020 
 .0020 
-.0017 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0019
4.131

-.0477 
-.0451 
-.0441 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0004
68.68

.0008 

.0007 

.0001 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 21:38:28        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0003.0003.0003.0003     

.0001
33.45

.0005 

.0003 

.0002 

Chk Pass

 Th2832
ppm

.0044.0044.0044.0044     

.0033
74.71

.0046 

.0076 

.0010 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0003
107.2

.0004 
-.0001 
 .0005 

Chk Pass

 Tl1908
ppm

.0026.0026.0026.0026     

.0005
21.23

.0028 

.0029 

.0019 

Chk Pass

 U_3670
ppm

.0064.0064.0064.0064     

.0226
351.0

.0260 

.0117 
-.0183 

Chk Pass

 V_2908
ppm

.0009.0009.0009.0009     

.0019
212.0

.0029 
-.0010 
 .0008 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0003
135.1

.0002 

.0005 
-.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6967.96967.96967.96967.9     
  36.2

.51973

6963.5 
6934.1 
7006.2 
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Sample Name: 160-5460-B-5-A        Acquired: 2/21/2014 21:42:24        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
3085.

.0002 

.0000 
-.0003 

Chk Pass

 Al3961
ppm

.0032.0032.0032.0032     

.0043
134.2

.0006 

.0009 

.0081 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0007
116.5

-.0014 
-.0002 
-.0002 

Chk Pass

 B_2496
ppm

.0025.0025.0025.0025     

.0011
42.53

.0036 

.0024 

.0015 

Chk Pass

 Ba4554
ppm

.1687.1687.1687.1687     

.0005

.2968

.1692 

.1685 

.1683 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
87.11

.0001 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
46.52

-.0014 
-.0040 
-.0034 

Chk Pass

 Ca1840
ppm

.3715.3715.3715.3715     

.0014

.3818

.3731 

.3705 

.3709 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
158.4

.0001 

.0001 

.0000 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
172.0

-.0003 
 .0001 
-.0002 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0007
89.17

.0008 

.0001 

.0014 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0010
119.9

.0003 
-.0011 
-.0017 

Chk Pass

 Fe2599
ppm

.0006.0006.0006.0006     

.0004
66.67

.0002 

.0006 

.0010 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0054
50.39

-.0128 
-.0046 
-.0148 

Chk Pass

 Li6707
ppm

.0045.0045.0045.0045     

.0003
6.857

.0043 

.0043 

.0049 

Chk Pass

 Mg2798
ppm

.0271.0271.0271.0271     

.0076
27.89

.0275 

.0345 

.0194 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0002
130.1

.0002 
-.0001 
 .0002 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
264.9

-.0003 
 .0001 
.0000 

Chk Pass

 Na5895
ppm

1.0191.0191.0191.019     
 .019

1.889

1.039 
1.017 
1.001 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
272.2

.0000 
-.0002 
 .0001 

Chk Pass

 P_1774
ppm

.0008.0008.0008.0008     

.0009
105.4

.0006 

.0001 

.0018 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0005
78.35

.0001 

.0007 

.0012 

Chk Pass

 S_1820
ppm

.0018.0018.0018.0018     

.0034
192.2

.0046 
-.0020 
 .0028 

Chk Pass

 Sb2068
ppm

.0010.0010.0010.0010     

.0015
141.1

-.0004 
 .0026 
 .0009 

Chk Pass

 Se1960
ppm

.0011.0011.0011.0011     

.0010
90.49

.0023 

.0007 

.0004 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0024
6.570

-.0392 
-.0347 
-.0355 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0003
102.2

.0004 

.0000 
 .0006 

Chk Pass

Page 747 of 801



Sample Name: 160-5460-B-5-A        Acquired: 2/21/2014 21:42:24        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0891.0891.0891.0891     

.0002

.1998

.0893 

.0891 

.0890 

Chk Pass

 Th2832
ppm

.0042.0042.0042.0042     

.0049
117.8

.0090 
-.0009 
 .0045 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0002
89.71

.0000 
-.0003 
-.0003 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0012
64.08

.0006 

.0030 

.0020 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0059
91.88

-.0001 
-.0074 
-.0119 

Chk Pass

 V_2908
ppm

.0026.0026.0026.0026     

.0018
68.50

.0007 

.0042 

.0029 

Chk Pass

 Zn2138
ppm

.0105.0105.0105.0105     

.0001
1.142

.0106 

.0105 

.0104 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7048.77048.77048.77048.7     
  15.5

.21950

7036.1 
7066.0 
7043.9 
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Sample Name: 160-5460-B-6-A        Acquired: 2/21/2014 21:46:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0001
36.75

-.0003 
-.0005 
-.0002 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0082
157.9

-.0103 
 .0043 
-.0095 

Chk Pass

 As1890
ppm

.0002.0002.0002.0002     

.0007
366.0

-.0006 
 .0007 
 .0004 

Chk Pass

 B_2496
ppm

.0036.0036.0036.0036     

.0009
25.84

.0029 

.0047 

.0033 

Chk Pass

 Ba4554
ppm

.1594.1594.1594.1594     

.0008

.5238

.1596 

.1585 

.1601 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
75.66

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
96.09

-.0011 
-.0032 
-.0003 

Chk Pass

 Ca1840
ppm

.3583.3583.3583.3583     

.0011

.2942

.3574 

.3579 

.3594 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
84.55

.0000 

.0001 

.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0002
152.3

.0001 

.0004 
-.0001 

Chk Pass

 Cr2835
ppm

.0001.0001.0001.0001     

.0004
290.0

.0006 

.0001 
-.0002 

Chk Pass

 Cu2178
ppm

.0011.0011.0011.0011     

.0011
99.37

.0023 

.0004 

.0005 

Chk Pass

 Fe2599
ppm

.0006.0006.0006.0006     

.0007
116.3

.0008 
-.0002 
 .0013 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0077
78.95

-.0036 
-.0183 
-.0072 

Chk Pass

 Li6707
ppm

.0043.0043.0043.0043     

.0002
4.911

.0045 

.0041 

.0043 

Chk Pass

 Mg2798
ppm

.0293.0293.0293.0293     

.0148
50.72

.0424 

.0322 

.0132 

Chk Pass

 Mn2576
ppm

.0001.0001.0001.0001     

.0002
234.0

.0000 
-.0001 
 .0003 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
244.8

-.0001 
-.0001 
 .0001 

Chk Pass

 Na5895
ppm

.9622.9622.9622.9622     

.0105
1.095

.9646 

.9507 

.9714 

Chk Pass

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
237.0

-.0001 
 .0001 
-.0001 

Chk Pass

 P_1774
ppm

.0013.0013.0013.0013     

.0008
58.47

.0007 

.0011 

.0022 

Chk Pass

 Pb2203
ppm

.0002.0002.0002.0002     

.0005
299.9

.0002 

.0007 
-.0004 

Chk Pass

 S_1820
ppm

.0001.0001.0001.0001     

.0031
2535.

.0024 
-.0034 
 .0014 

Chk Pass

 Sb2068
ppm

.0007.0007.0007.0007     

.0016
234.4

.0007 

.0022 
-.0009 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0025
138.4

-.0039 
-.0026 
 .0010 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0046
11.89

-.0435 
-.0383 
-.0343 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0003
109.4

.0006 

.0000 

.0002 

Chk Pass
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Sample Name: 160-5460-B-6-A        Acquired: 2/21/2014 21:46:19        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5000

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0840.0840.0840.0840     

.0004

.4847

.0842 

.0835 

.0843 

Chk Pass

 Th2832
ppm

.0042.0042.0042.0042     

.0032
76.94

.0079 

.0020 

.0026 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0003
70.71

-.0005 
-.0006 
-.0001 

Chk Pass

 Tl1908
ppm

.0028.0028.0028.0028     

.0010
37.03

.0018 

.0038 

.0027 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0085
96.04

-.0049 
-.0030 
-.0186 

Chk Pass

 V_2908
ppm

.0030.0030.0030.0030     

.0045
147.7

.0073 
-.0017 
 .0035 

Chk Pass

 Zn2138
ppm

.0114.0114.0114.0114     

.0002
1.763

.0112 

.0116 

.0114 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7012.17012.17012.17012.1     
  13.6

.19337

7003.3 
7005.2 
7027.7 
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Sample Name: MB 160-106080/1-A        Acquired: 2/21/2014 21:50:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0004.0004.0004.0004     

.0003
70.27

.0004 

.0006 

.0001 

Chk Pass

 Al3961
ppm

.0122.0122.0122.0122     

.0042
34.69

.0077 

.0161 

.0127 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0011
267.0

-.0006 
 .0003 
 .0015 

Chk Pass

 B_2496
ppm

.0005.0005.0005.0005     

.0037
798.5

.0047 
-.0025 
-.0008 

Chk Pass

 Ba4554
ppm

.0001.0001.0001.0001     

.0000
70.60

.0001 

.0000 

.0000 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
47.09

.0000 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0006
56.65

-.0006 
-.0018 
-.0009 

Chk Pass

 Ca1840
ppm

.7219.7219.7219.7219     

.0061

.8511

.7289 

.7175 

.7193 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0000
214.2

.0000 

.0000 
 .0000 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000     

.0000
60.06

.0000 

.0000 

.0000 

Chk Pass

 Cr2835
ppm

.0011.0011.0011.0011     

.0004
34.19

.0013 

.0007 

.0014 

Chk Pass

 Cu2178
ppm

.0001.0001.0001.0001     

.0005
724.5

-.0004 
 .0000 
 .0006 

Chk Pass

 Fe2599
ppm

.0070.0070.0070.0070     

.0014
20.27

.0082 

.0074 

.0054 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0142
252.6

-.0162 
 .0105 
-.0111 

Chk Pass

 Li6707
ppm

.0004.0004.0004.0004     

.0004
112.7

.0005 
-.0001 
 .0007 

Chk Pass

 Mg2798
ppm

.0174.0174.0174.0174     

.0065
37.49

.0155 

.0120 

.0247 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0000
4.279

.0006 

.0006 

.0006 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
169.8

.0000 

.0004 

.0000 

Chk Pass

 Na5895
ppm

.0332.0332.0332.0332     

.0010
3.086

.0323 

.0344 

.0330 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0003
57.65

.0003 

.0008 

.0004 

Chk Pass

 P_1774
ppm

.0036.0036.0036.0036     

.0008
21.28

.0029 

.0044 

.0034 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0006
319.3

-.0009 
 .0002 
 .0001 

Chk Pass

 S_1820
ppm

.0108.0108.0108.0108     

.0023
20.88

.0124 

.0119 

.0082 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0018
123.7

-.0006 
 .0025 
 .0026 

Chk Pass

 Se1960
ppm

.0004.0004.0004.0004     

.0015
360.8

.0021 
-.0005 
-.0004 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0058
17.29

-.0397 
-.0329 
-.0281 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0005
66.99

.0012 

.0005 

.0004 

Chk Pass
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Sample Name: MB 160-106080/1-A        Acquired: 2/21/2014 21:50:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
14.39

.0003 

.0004 

.0004 

Chk Pass

 Th2832
ppm

.0025.0025.0025.0025     

.0035
140.2

.0062 
-.0008 
 .0021 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0007
255.5

.0009 

.0002 
-.0004 

Chk Pass

 Tl1908
ppm

.0020.0020.0020.0020     

.0003
15.83

.0019 

.0024 

.0018 

Chk Pass

 U_3670
ppm

.0036.0036.0036.0036     

.0075
211.0

.0119 

.0014 
-.0026 

Chk Pass

 V_2908
ppm

.0026.0026.0026.0026     

.0020
77.29

.0045 

.0028 

.0005 

Chk Pass

 Zn2138
ppm

.0712.0712.0712.0712     

.0008
1.093

.0720 

.0704 

.0712 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7127.77127.77127.77127.7     
  59.4

.83287

7067.4 
7186.1 
7129.5 
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Sample Name: LCS 160-106080/2-A        Acquired: 2/21/2014 21:54:05        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.2082.2082.2082.2082     

.0013

.6380

.2084 

.2068 

.2094 

Chk Pass

 Al3961
ppm

10.8810.8810.8810.88     
  .08

.7308

10.91 
10.79 
10.95 

Chk Pass

 As1890
ppm

1.0371.0371.0371.037     
 .008

.8077

1.033 
1.046 
1.031 

Chk Pass

 B_2496
ppm

1.8531.8531.8531.853     
 .006

.3192

1.854 
1.847 
1.858 

Chk Pass

 Ba4554
ppm

1.0521.0521.0521.052     
 .005

.4366

1.055 
1.047 
1.053 

Chk Pass

 Be3130
ppm

.9935.9935.9935.9935     

.0031

.3113

.9970 

.9921 

.9912 

Chk Pass

 Bi2230
ppm

1.0821.0821.0821.082     
 .007

.6129

1.081 
1.089 
1.076 

Chk Pass

 Ca1840
ppm

11.2411.2411.2411.24     
  .06

.4926

11.22 
11.31 
11.20 

Chk Pass

 Cd2288
ppm

1.0631.0631.0631.063     
 .007

.6728

1.059 
1.071 
1.058 

Chk Pass

 Co2286
ppm

1.1161.1161.1161.116     
 .009

.8052

1.116 
1.125 
1.107 

Chk Pass

 Cr2835
ppm

1.0601.0601.0601.060     
 .009

.8028

1.053 
1.058 
1.069 

Chk Pass

 Cu2178
ppm

1.1191.1191.1191.119     
 .008

.7042

1.114 
1.128 
1.114 

Chk Pass

 Fe2599
ppm

9.4459.4459.4459.445     
 .018

.1903

9.461 
9.449 
9.425 

Chk Pass

 K_7664
ppm

13.1613.1613.1613.16     
  .15

1.158

13.16 
13.00 
13.31 

Chk Pass

 Li6707
ppm

1.3671.3671.3671.367     
 .022

1.578

1.368 
1.345 
1.388 

Chk Pass

 Mg2798
ppm

9.1599.1599.1599.159     
 .056

.6133

9.126 
9.224 
9.128 

Chk Pass

 Mn2576
ppm

.9404.9404.9404.9404     

.0017

.1783

.9393 

.9423 

.9396 

Chk Pass

 Mo2020
ppm

.5178.5178.5178.5178     

.0038

.7328

.5164 

.5221 

.5150 

Chk Pass

 Na5895
ppm

13.1613.1613.1613.16     
  .15

1.113

13.17 
13.01 
13.31 

Chk Pass

 Ni2216
ppm

1.1101.1101.1101.110     
 .006

.5132

1.108 
1.117 
1.107 

Chk Pass

 P_1774
ppm

1.1411.1411.1411.141     
 .009

.8232

1.141 
1.151 
1.132 

Chk Pass

 Pb2203
ppm

1.1251.1251.1251.125     
 .007

.5921

1.119 
1.132 
1.123 

Chk Pass

 S_1820
ppm

10.2510.2510.2510.25     
  .08

.7742

10.19 
10.34 
10.22 

Chk Pass

 Sb2068
ppm

.5232.5232.5232.5232     

.0042

.8112

.5240 

.5271 

.5187 

Chk Pass

 Se1960
ppm

.5364.5364.5364.5364     

.0053

.9880

.5315 

.5420 

.5356 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0035
15.25

-.0231 
-.0267 
-.0196 

Chk Pass

 Sn1899
ppm

1.0441.0441.0441.044     
 .007

.7164

1.039 
1.052 
1.040 

Chk Pass
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Sample Name: LCS 160-106080/2-A        Acquired: 2/21/2014 21:54:05        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

1.0781.0781.0781.078     
 .005

.4854

1.083 
1.073 
1.077 

Chk Pass

 Th2832
ppm

1.0521.0521.0521.052     
 .012

1.117

1.045 
1.045 
1.065 

Chk Pass

 Ti3349
ppm

.9696.9696.9696.9696     

.0013

.1377

.9710 

.9684 

.9693 

Chk Pass

 Tl1908
ppm

.2429.2429.2429.2429     

.0011

.4442

.2420 

.2426 

.2441 

Chk Pass

 U_3670
ppm

1.0711.0711.0711.071     
 .024

2.202

1.059 
1.056 
1.098 

Chk Pass

 V_2908
ppm

.9745.9745.9745.9745     

.0058

.5900

.9680 

.9767 

.9788 

Chk Pass

 Zn2138
ppm

1.1101.1101.1101.110     
 .006

.5745

1.109 
1.117 
1.105 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6856.46856.46856.46856.4     
  27.5

.40081

6883.9 
6828.9 
6856.3 
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Sample Name: 500-71704-A-1-A        Acquired: 2/21/2014 21:57:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0003
722.6

.0003 
-.0003 
 .0002 

Chk Pass

 Al3961
ppm

.0062.0062.0062.0062     

.0051
81.31

.0091 

.0092 

.0004 

Chk Pass

 As1890
ppm

.0006.0006.0006.0006     

.0001
11.85

.0005 

.0007 

.0005 

Chk Pass

 B_2496
ppm

.0055.0055.0055.0055     

.0020
35.57

.0062 

.0071 

.0033 

Chk Pass

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
54.68

.0001 

.0001 

.0002 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
28.11

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
32.95

-.0033 
-.0055 
-.0066 

Chk Pass

 Ca1840
ppm

.1909.1909.1909.1909     

.0011

.5558

.1903 

.1903 

.1921 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
723.9

.0000 

.0000 
 .0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
33.48

.0002 

.0003 

.0002 

Chk Pass

 Cr2835
ppm

.0003.0003.0003.0003     

.0003
121.1

-.0001 
 .0004 
 .0006 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0009
63.83

-.0004 
-.0021 
-.0018 

Chk Pass

 Fe2599
ppm

.0093.0093.0093.0093     

.0009
9.559

.0101 

.0095 

.0083 

Chk Pass

 K_7664
ppm

1.9341.9341.9341.934     
 .070

3.607

1.995 
1.858 
1.948 

Chk Pass

 Li6707
ppm

.0008.0008.0008.0008     

.0003
34.86

.0005 

.0008 

.0011 

Chk Pass

 Mg2798
ppm

.2254.2254.2254.2254     

.0152
6.730

.2290 

.2087 

.2384 

Chk Pass

 Mn2576
ppm

.0126.0126.0126.0126     

.0002
1.225

.0125 

.0127 

.0127 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0002
1799.

.0001 

.0001 
-.0002 

Chk Pass

 Na5895
ppm

2.0042.0042.0042.004     
 .069

3.457

2.062 
1.927 
2.022 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0001
22.83

.0006 

.0004 

.0005 

Chk Pass

 P_1774
ppm

.4252.4252.4252.4252     

.0038

.9025

.4218 

.4245 

.4293 

Chk Pass

 Pb2203
ppm

.0006.0006.0006.0006     

.0004
57.39

.0008 

.0002 

.0008 

Chk Pass

 S_1820
ppm

2.1572.1572.1572.157     
 .025

1.153

2.133 
2.155 
2.182 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0015
98.67

.0005 

.0031 

.0008 

Chk Pass

 Se1960
ppm

.0004.0004.0004.0004     

.0023
584.0

.0005 
-.0020 
 .0026 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0036
10.55

-.0300 
-.0361 
-.0363 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0003
86.87

.0004 

.0000 

.0007 

Chk Pass
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Sample Name: 500-71704-A-1-A        Acquired: 2/21/2014 21:57:34        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0000
5.960

.0007 

.0006 

.0006 

Chk Pass

 Th2832
ppm

.0016.0016.0016.0016     

.0011
64.38

.0029 

.0011 

.0010 

Chk Pass

 Ti3349
ppm

.0001.0001.0001.0001     

.0002
341.7

.0001 
-.0002 
 .0003 

Chk Pass

 Tl1908
ppm

.0005.0005.0005.0005     

.0003
67.49

.0006 

.0007 

.0001 

Chk Pass

 U_3670
ppm

.0020.0020.0020.0020     

.0123
616.5

.0072 

.0108 
-.0120 

Chk Pass

 V_2908
ppm

.0034.0034.0034.0034     

.0008
23.07

.0037 

.0040 

.0025 

Chk Pass

 Zn2138
ppm

.0085.0085.0085.0085     

.0000

.5680

.0085 

.0086 

.0085 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7133.77133.77133.77133.7     
  22.3

.31196

7119.4 
7122.4 
7159.4 
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Sample Name: 500-71704-A-2-A        Acquired: 2/21/2014 22:01:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0008
2157.

.0007 
-.0009 
 .0003 

Chk Pass

 Al3961
ppm

.0214.0214.0214.0214     

.0066
30.72

.0174 

.0179 

.0290 

Chk Pass

 As1890
ppm

.0004.0004.0004.0004     

.0004
106.4

.0006 

.0007 
-.0001 

Chk Pass

 B_2496
ppm

.0020.0020.0020.0020     

.0005
27.16

.0022 

.0025 

.0014 

Chk Pass

 Ba4554
ppm

.0023.0023.0023.0023     

.0001
4.685

.0023 

.0024 

.0022 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
270.4

.0000 
 .0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0009
82.86

-.0015 
-.0001 
-.0018 

Chk Pass

 Ca1840
ppm

.9837.9837.9837.9837     

.0091

.9268

.9886 

.9893 

.9732 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
533.8

.0000 
 .0001 
-.0001 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0000
15.21

.0003 

.0003 

.0002 

Chk Pass

 Cr2835
ppm

.0009.0009.0009.0009     

.0006
64.49

.0005 

.0015 

.0005 

Chk Pass

 Cu2178
ppm

.0051.0051.0051.0051     

.0012
24.18

.0061 

.0037 

.0055 

Chk Pass

 Fe2599
ppm

.9017.9017.9017.9017     

.0068

.7497

.9050 

.9063 

.8940 

Chk Pass

 K_7664
ppm

.5555.5555.5555.5555     

.0285
5.125

.5285 

.5529 

.5852 

Chk Pass

 Li6707
ppm

.0006.0006.0006.0006     

.0003
59.22

.0002 

.0007 

.0008 

Chk Pass

 Mg2798
ppm

.2053.2053.2053.2053     

.0150
7.329

.2163 

.2116 

.1882 

Chk Pass

 Mn2576
ppm

.0289.0289.0289.0289     

.0006
2.226

.0293 

.0292 

.0282 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
100.8

.0004 

.0000 

.0001 

Chk Pass

 Na5895
ppm

2.6632.6632.6632.663     
 .099

3.728

2.599 
2.613 
2.777 

Chk Pass

 Ni2216
ppm

.0007.0007.0007.0007     

.0000
4.334

.0007 

.0008 

.0007 

Chk Pass

 P_1774
ppm

.8956.8956.8956.8956     

.0095
1.059

.8975 

.9040 

.8853 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0001
19.18

.0006 

.0008 

.0009 

Chk Pass

 S_1820
ppm

.9566.9566.9566.9566     

.0126
1.313

.9621 

.9654 

.9422 

Chk Pass

 Sb2068
ppm

.0020.0020.0020.0020     

.0014
69.52

.0032 

.0005 

.0023 

Chk Pass

 Se1960
ppm

.0007.0007.0007.0007     

.0013
182.0

-.0007 
 .0018 
 .0010 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0008
2.597

-.0306 
-.0291 
-.0295 

Chk Pass

 Sn1899
ppm

.0001.0001.0001.0001     

.0005
560.6

-.0004 
 .0005 
 .0001 

Chk Pass
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Sample Name: 500-71704-A-2-A        Acquired: 2/21/2014 22:01:27        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0036.0036.0036.0036     

.0000

.8232

.0036 

.0036 

.0037 

Chk Pass

 Th2832
ppm

.0036.0036.0036.0036     

.0035
96.72

.0029 

.0073 

.0005 

Chk Pass

 Ti3349
ppm

.0098.0098.0098.0098     

.0005
5.040

.0095 

.0103 

.0095 

Chk Pass

 Tl1908
ppm

.0030.0030.0030.0030     

.0009
29.91

.0041 

.0024 

.0026 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0151
669.3

.0045 

.0083 
-.0195 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0028
100.8

-.0013 
-.0059 
-.0010 

Chk Pass

 Zn2138
ppm

.0140.0140.0140.0140     

.0002
1.160

.0141 

.0140 

.0138 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7175.47175.47175.47175.4     
  64.9

.90502

7141.1 
7134.8 
7250.3 
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Sample Name: 500-71704-A-3-A        Acquired: 2/21/2014 22:05:20        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0003
299.6

.0003 
-.0002 
 .0001 

Chk Pass

 Al3961
ppm

.0091.0091.0091.0091     

.0017
18.61

.0082 

.0110 

.0080 

Chk Pass

 As1890
ppm

.0016.0016.0016.0016     

.0017
102.6

.0020 

.0030 
-.0002 

Chk Pass

 B_2496
ppm

.0034.0034.0034.0034     

.0011
33.73

.0045 

.0022 

.0035 

Chk Pass

 Ba4554
ppm

.0009.0009.0009.0009     

.0000
3.648

.0009 

.0009 

.0009 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
17.73

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0039
69.04

-.0017 
-.0057 
-.0094 

Chk Pass

 Ca1840
ppm

.4240.4240.4240.4240     

.0023

.5491

.4215 

.4260 

.4245 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
126.3

-.0001 
 .0000 
-.0001 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0002
205.7

.0000 
-.0001 
 .0004 

Chk Pass

 Cr2835
ppm

.0014.0014.0014.0014     

.0004
28.12

.0012 

.0013 

.0019 

Chk Pass

 Cu2178
ppm

.0031.0031.0031.0031     

.0022
71.21

.0020 

.0016 

.0056 

Chk Pass

 Fe2599
ppm

.6394.6394.6394.6394     

.0066
1.030

.6318 

.6440 

.6423 

Chk Pass

 K_7664
ppm

1.9621.9621.9621.962     
 .006

.3077

1.956 
1.967 
1.965 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0002
18.99

.0007 

.0011 

.0008 

Chk Pass

 Mg2798
ppm

.2027.2027.2027.2027     

.0145
7.165

.2039 

.2166 

.1877 

Chk Pass

 Mn2576
ppm

.0218.0218.0218.0218     

.0002

.7188

.0219 

.0216 

.0218 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
124.9

.0001 

.0003 

.0000 

Chk Pass

 Na5895
ppm

2.3182.3182.3182.318     
 .031

1.333

2.313 
2.291 
2.352 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0001
28.69

.0005 

.0003 

.0006 

Chk Pass

 P_1774
ppm

.5900.5900.5900.5900     

.0060
1.022

.5830 

.5940 

.5928 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0002
25.45

.0007 

.0008 

.0012 

Chk Pass

 S_1820
ppm

.2475.2475.2475.2475     

.0018

.7374

.2455 

.2480 

.2491 

Chk Pass

 Sb2068
ppm

.0012.0012.0012.0012     

.0023
193.7

-.0006 
 .0004 
 .0037 

Chk Pass

 Se1960
ppm

.0005.0005.0005.0005     

.0022
446.4

.0021 
-.0020 
 .0014 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0046
16.61

-.0283 
-.0228 
-.0319 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0005
107.0

-.0001 
 .0006 
 .0008 

Chk Pass
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Sample Name: 500-71704-A-3-A        Acquired: 2/21/2014 22:05:20        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0013.0013.0013.0013     

.0001
4.914

.0013 

.0012 

.0014 

Chk Pass

 Th2832
ppm

.0015.0015.0015.0015     

.0030
193.1

.0024 

.0040 
-.0018 

Chk Pass

 Ti3349
ppm

.0075.0075.0075.0075     

.0001
1.332

.0075 

.0075 

.0076 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0010
148.5

-.0002 
.0000 

-.0018 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0098
34.41

-.0366 
-.0176 
-.0317 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0015
117.1

-.0004 
-.0004 
-.0029 

Chk Pass

 Zn2138
ppm

.0123.0123.0123.0123     

.0001
1.014

.0121 

.0124 

.0122 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6944.26944.26944.26944.2     
  53.9

.77660

7002.9 
6896.8 
6933.0 
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Sample Name: 500-71704-A-4-A        Acquired: 2/21/2014 22:09:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0003.0003.0003.0003     

.0001
35.94

.0003 

.0002 

.0004 

Chk Pass

 Al3961
ppm

.0026.0026.0026.0026     

.0045
174.3

.0041 
-.0025 
 .0061 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0024
191.0

.0025 

.0029 
-.0015 

Chk Pass

 B_2496
ppm

.0030.0030.0030.0030     

.0035
115.1

.0016 

.0005 

.0070 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0000
17.81

.0002 

.0002 

.0002 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
376.9

.0000 

.0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
41.94

-.0018 
-.0036 
-.0020 

Chk Pass

 Ca1840
ppm

.1973.1973.1973.1973     

.0010

.5013

.1978 

.1979 

.1962 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
905.4

-.0001 
 .0001 
.0000 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
189.3

.0001 
-.0001 
-.0002 

Chk Pass

 Cr2835
ppm

.0006.0006.0006.0006     

.0007
111.0

.0014 

.0002 

.0003 

Chk Pass

 Cu2178
ppm

.0015.0015.0015.0015     

.0001
7.560

.0015 

.0014 

.0016 

Chk Pass

 Fe2599
ppm

.0167.0167.0167.0167     

.0012
7.313

.0153 

.0175 

.0173 

Chk Pass

 K_7664
ppm

1.9481.9481.9481.948     
 .045

2.295

1.972 
1.896 
1.975 

Chk Pass

 Li6707
ppm

.0001.0001.0001.0001     

.0002
471.6

-.0001 
-.0001 
 .0003 

Chk Pass

 Mg2798
ppm

.2284.2284.2284.2284     

.0119
5.225

.2278 

.2406 

.2168 

Chk Pass

 Mn2576
ppm

.0184.0184.0184.0184     

.0001

.4394

.0183 

.0184 

.0185 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
239.2

-.0002 
 .0000 
 .0000 

Chk Pass

 Na5895
ppm

1.2321.2321.2321.232     
 .027

2.197

1.246 
1.201 
1.249 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0000
9.087

.0004 

.0005 

.0005 

Chk Pass

 P_1774
ppm

.4784.4784.4784.4784     

.0025

.5260

.4760 

.4811 

.4781 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0011
778.0

-.0002 
-.0008 
 .0013 

Chk Pass

 S_1820
ppm

1.6151.6151.6151.615     
 .007

.4190

1.621 
1.607 
1.616 

Chk Pass

 Sb2068
ppm

.0026.0026.0026.0026     

.0008
29.61

.0018 

.0025 

.0034 

Chk Pass

 Se1960
ppm

.0012.0012.0012.0012     

.0006
46.13

.0008 

.0010 

.0019 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0053
23.97

-.0183 
-.0281 
-.0198 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0003
128.8

.0003 
-.0001 
 .0006 

Chk Pass
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Sample Name: 500-71704-A-4-A        Acquired: 2/21/2014 22:09:14        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0000

.1930

.0006 

.0006 

.0006 

Chk Pass

 Th2832
ppm

.0028.0028.0028.0028     

.0023
80.45

.0043 

.0002 

.0040 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0005
275.6

.0002 

.0000 
-.0007 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0009
2047.

.0004 

.0006 
-.0011 

Chk Pass

 U_3670
ppm

.0019.0019.0019.0019     

.0120
619.9

.0064 
-.0116 
 .0110 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0020
93.90

-.0037 
-.0029 
 .0001 

Chk Pass

 Zn2138
ppm

.0108.0108.0108.0108     

.0000

.4174

.0107 

.0108 

.0108 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6908.46908.46908.46908.4     
  38.8

.56210

6864.4 
6923.0 
6937.8 
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Sample Name: 500-71704-A-5-A        Acquired: 2/21/2014 22:13:08        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0006.0006.0006.0006     

.0001
21.95

.0008 

.0005 

.0005 

Chk Pass

 Al3961
ppm

.0195.0195.0195.0195     

.0032
16.37

.0204 

.0221 

.0159 

Chk Pass

 As1890
ppm

.0008.0008.0008.0008     

.0012
160.2

.0019 

.0009 
-.0005 

Chk Pass

 B_2496
ppm

.0010.0010.0010.0010     

.0030
282.6

-.0023 
 .0031 
 .0024 

Chk Pass

 Ba4554
ppm

.0020.0020.0020.0020     

.0002
9.579

.0022 

.0018 

.0020 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
255.5

.0000 
 .0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0023
967.6

.0015 

.0006 
-.0028 

Chk Pass

 Ca1840
ppm

.9570.9570.9570.9570     

.0037

.3895

.9541 

.9612 

.9556 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
1088.

-.0001 
.0000 
 .0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0003
117.0

.0000 
 .0002 
 .0005 

Chk Pass

 Cr2835
ppm

.0017.0017.0017.0017     

.0004
24.67

.0022 

.0016 

.0013 

Chk Pass

 Cu2178
ppm

.0039.0039.0039.0039     

.0008
19.41

.0048 

.0035 

.0034 

Chk Pass

 Fe2599
ppm

.8632.8632.8632.8632     

.0016

.1857

.8615 

.8633 

.8648 

Chk Pass

 K_7664
ppm

.5831.5831.5831.5831     

.0201
3.450

.5767 

.6056 

.5670 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0002
45.40

.0003 

.0007 

.0005 

Chk Pass

 Mg2798
ppm

.1841.1841.1841.1841     

.0264
14.35

.1900 

.1552 

.2070 

Chk Pass

 Mn2576
ppm

.0281.0281.0281.0281     

.0003
1.134

.0280 

.0278 

.0284 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
79.20

.0003 

.0001 

.0000 

Chk Pass

 Na5895
ppm

2.8132.8132.8132.813     
 .035

1.231

2.777 
2.846 
2.815 

Chk Pass

 Ni2216
ppm

.0009.0009.0009.0009     

.0002
21.34

.0008 

.0008 

.0012 

Chk Pass

 P_1774
ppm

.8605.8605.8605.8605     

.0036

.4210

.8614 

.8635 

.8565 

Chk Pass

 Pb2203
ppm

.0011.0011.0011.0011     

.0002
21.30

.0014 

.0010 

.0010 

Chk Pass

 S_1820
ppm

.8917.8917.8917.8917     

.0047

.5271

.8898 

.8971 

.8883 

Chk Pass

 Sb2068
ppm

.0023.0023.0023.0023     

.0001
5.187

.0024 

.0022 

.0022 

Chk Pass

 Se1960
ppm

.0003.0003.0003.0003     

.0012
360.6

.0017 
-.0007 
.0000 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0045
16.06

-.0309 
-.0305 
-.0229 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0002
65.40

.0001 

.0004 

.0002 

Chk Pass
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Sample Name: 500-71704-A-5-A        Acquired: 2/21/2014 22:13:08        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0034.0034.0034.0034     

.0000

.5052

.0034 

.0034 

.0034 

Chk Pass

 Th2832
ppm

.0040.0040.0040.0040     

.0060
149.4

-.0027 
 .0061 
 .0088 

Chk Pass

 Ti3349
ppm

.0086.0086.0086.0086     

.0004
4.140

.0083 

.0090 

.0086 

Chk Pass

 Tl1908
ppm

.0015.0015.0015.0015     

.0003
17.50

.0014 

.0017 

.0012 

Chk Pass

 U_3670
ppm

.0042.0042.0042.0042     

.0045
107.1

.0030 

.0004 

.0091 

Chk Pass

 V_2908
ppm

.0009.0009.0009.0009     

.0013
151.3

.0021 
-.0005 
 .0010 

Chk Pass

 Zn2138
ppm

.0145.0145.0145.0145     

.0001

.7772

.0147 

.0145 

.0144 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7098.57098.57098.57098.5     
  16.4

.23118

7084.2 
7116.4 
7094.8 
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Sample Name: 500-71704-A-6-A        Acquired: 2/21/2014 22:17:01        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
202.7

.0000 
 .0001 
-.0007 

Chk Pass

 Al3961
ppm

.0066.0066.0066.0066     

.0083
126.9

.0025 

.0161 

.0011 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0009
659.0

-.0007 
-.0006 
 .0009 

Chk Pass

 B_2496
ppm

.0022.0022.0022.0022     

.0011
50.14

.0014 

.0018 

.0035 

Chk Pass

 Ba4554
ppm

.0005.0005.0005.0005     

.0001
10.21

.0005 

.0005 

.0006 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
357.0

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
64.88

-.0006 
-.0021 
-.0032 

Chk Pass

 Ca1840
ppm

.4055.4055.4055.4055     

.0046
1.135

.4097 

.4061 

.4006 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
232.6

.0001 
-.0001 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
597.2

-.0001 
-.0001 
 .0001 

Chk Pass

 Cr2835
ppm

.0019.0019.0019.0019     

.0005
27.74

.0025 

.0017 

.0015 

Chk Pass

 Cu2178
ppm

.0016.0016.0016.0016     

.0005
31.22

.0015 

.0022 

.0013 

Chk Pass

 Fe2599
ppm

.5324.5324.5324.5324     

.0043

.8159

.5365 

.5329 

.5279 

Chk Pass

 K_7664
ppm

1.8681.8681.8681.868     
 .037

1.989

1.907 
1.833 
1.862 

Chk Pass

 Li6707
ppm

.0001.0001.0001.0001     

.0003
271.3

.0002 

.0004 
-.0002 

Chk Pass

 Mg2798
ppm

.2122.2122.2122.2122     

.0103
4.837

.2165 

.2196 

.2005 

Chk Pass

 Mn2576
ppm

.0205.0205.0205.0205     

.0001

.5708

.0205 

.0206 

.0204 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
310.3

-.0001 
 .0001 
-.0001 

Chk Pass

 Na5895
ppm

2.2012.2012.2012.201     
 .025

1.115

2.224 
2.175 
2.203 

Chk Pass

 Ni2216
ppm

.0007.0007.0007.0007     

.0003
35.80

.0009 

.0004 

.0009 

Chk Pass

 P_1774
ppm

.5829.5829.5829.5829     

.0074
1.272

.5909 

.5813 

.5764 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0004
45.94

.0007 

.0006 

.0013 

Chk Pass

 S_1820
ppm

.2814.2814.2814.2814     

.0072
2.549

.2815 

.2886 

.2742 

Chk Pass

 Sb2068
ppm

.0020.0020.0020.0020     

.0003
15.05

.0023 

.0021 

.0017 

Chk Pass

 Se1960
ppm

.0012.0012.0012.0012     

.0014
117.1

.0027 

.0010 
-.0001 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0017
6.438

-.0262 
-.0257 
-.0289 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0003
62.02

.0009 

.0004 

.0003 

Chk Pass
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Sample Name: 500-71704-A-6-A        Acquired: 2/21/2014 22:17:01        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0012.0012.0012.0012     

.0001
4.898

.0012 

.0012 

.0013 

Chk Pass

 Th2832
ppm

.0060.0060.0060.0060     

.0041
68.06

.0016 

.0069 

.0097 

Chk Pass

 Ti3349
ppm

.0052.0052.0052.0052     

.0005
9.379

.0058 

.0049 

.0050 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0007
37.61

.0014 

.0016 

.0028 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0112
50.55

-.0137 
-.0350 
-.0180 

Chk Pass

 V_2908
ppm

.0009.0009.0009.0009     

.0035
408.1

-.0030 
 .0037 
 .0019 

Chk Pass

 Zn2138
ppm

.0105.0105.0105.0105     

.0001
1.397

.0107 

.0104 

.0104 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7057.37057.37057.37057.3     
  73.6

1.0429

6991.2 
7044.2 
7136.6 
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Sample Name: CCV        Acquired: 2/21/2014 22:20:56        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0001.0001.0001.000     
 .011

1.078

1.013 
 .9947 
 .9933 

Chk Pass

 Al3961
ppm

50.7550.7550.7550.75     
  .60

1.180

50.54 
51.43 
50.29 

Chk Pass

 As1890
ppm

5.0165.0165.0165.016     
 .030

.5993

5.041 
5.023 
4.983 

Chk Pass

 B_2496
ppm

4.6274.6274.6274.627     
 .022

.4705

4.648 
4.629 
4.604 

Chk Pass

 Ba4554
ppm

5.1125.1125.1125.112     
 .061

1.194

5.160 
5.133 
5.043 

Chk Pass

 Be3130
ppm

4.9744.9744.9744.974     
 .048

.9671

5.029 
4.941 
4.951 

Chk Pass

 Bi2230
ppm

5.1045.1045.1045.104     
 .023

.4531

5.130 
5.097 
5.085 

Chk Pass

 Ca1840
ppm

51.6451.6451.6451.64     
  .26

.5086

51.94 
51.57 
51.43 

Chk Pass

 Cd2288
ppm

5.0685.0685.0685.068     
 .020

.3860

5.088 
5.066 
5.049 

Chk Pass

 Co2286
ppm

5.1145.1145.1145.114     
 .027

.5356

5.143 
5.113 
5.088 

Chk Pass

 Cr2835
ppm

5.0995.0995.0995.099     
 .051

1.005

5.158 
5.075 
5.064 

Chk Pass

 Cu2178
ppm

5.0915.0915.0915.091     
 .021

.4158

5.107 
5.100 
5.067 

Chk Pass

 Fe2599
ppm

47.0847.0847.0847.08     
  .37

.7824

47.43 
47.12 
46.70 

Chk Pass

 K_7664
ppm

52.7852.7852.7852.78     
 1.25

2.376

51.99 
54.22 
52.11 

Chk Pass

 Li6707
ppm

5.3335.3335.3335.333     
 .146

2.744

5.237 
5.502 
5.262 

Chk Pass

 Mg2798
ppm

47.2747.2747.2747.27     
  .29

.6146

47.52 
47.33 
46.95 

Chk Pass

 Mn2576
ppm

4.6544.6544.6544.654     
 .032

.6972

4.687 
4.653 
4.622 

Chk Pass

 Mo2020
ppm

1.0181.0181.0181.018     
 .004

.4023

1.021 
1.018 
1.013 

Chk Pass

 Na5895
ppm

52.8052.8052.8052.80     
 1.21

2.282

52.03 
54.19 
52.18 

Chk Pass

 Ni2216
ppm

5.1025.1025.1025.102     
 .022

.4418

5.126 
5.100 
5.081 

Chk Pass

 P_1774
ppm

51.8451.8451.8451.84     
  .27

.5195

52.13 
51.81 
51.59 

Chk Pass

 Pb2203
ppm

5.1345.1345.1345.134     
 .028

.5379

5.165 
5.126 
5.111 

Chk Pass

 S_1820
ppm

49.8549.8549.8549.85     
  .19

.3899

50.05 
49.83 
49.66 

Chk Pass

 Sb2068
ppm

1.0031.0031.0031.003     
 .005

.4793

1.009 
 .9993 
1.002 

Chk Pass

 Se1960
ppm

1.0051.0051.0051.005     
 .007

.6560

1.012 
1.005 
 .9994 

Chk Pass

 Si2516
ppm

4.5554.5554.5554.555     
 .007

.1563

4.559 
4.559 
4.547 

Chk Pass

 Sn1899
ppm

5.1055.1055.1055.105     
 .030

.5864

5.137 
5.101 
5.077 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 22:20:56        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.1055.1055.1055.105     
 .087

1.709

5.133 
5.175 
5.008 

Chk Pass

 Th2832
ppm

5.0905.0905.0905.090     
 .044

.8684

5.139 
5.078 
5.053 

Chk Pass

 Ti3349
ppm

4.9964.9964.9964.996     
 .032

.6340

5.017 
5.011 
4.959 

Chk Pass

 Tl1908
ppm

1.0431.0431.0431.043     
 .009

.8558

1.053 
1.042 
1.035 

Chk Pass

 U_3670
ppm

5.0895.0895.0895.089     
 .043

.8406

5.138 
5.075 
5.056 

Chk Pass

 V_2908
ppm

4.8234.8234.8234.823     
 .023

.4700

4.849 
4.807 
4.812 

Chk Pass

 Zn2138
ppm

5.0865.0865.0865.086     
 .021

.4176

5.107 
5.087 
5.065 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6484.06484.06484.06484.0     
  42.9

.66170

6436.2 
6496.5 
6519.2 
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Sample Name: CCB        Acquired: 2/21/2014 22:24:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
48.70

-.0003 
-.0005 
-.0002 

Chk Pass

 Al3961
ppm

.0013.0013.0013.0013     

.0057
440.1

-.0014 
-.0025 
 .0078 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0008
187.8

-.0003 
-.0013 
 .0003 

Chk Pass

 B_2496
ppm

.0088.0088.0088.0088     

.0027
30.96

.0104 

.0104 

.0057 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
47.22

.0003 

.0002 

.0001 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0001
21.04

.0004 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0007
50.59

-.0011 
-.0008 
-.0020 

Chk Pass

 Ca1840
ppm

.0028.0028.0028.0028     

.0003
11.11

.0032 

.0027 

.0026 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
108.7

.0002 

.0002 

.0000 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0002
66.91

.0004 

.0003 

.0001 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0005
3898.

-.0006 
 .0005 
 .0001 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
193.2

-.0004 
-.0001 
 .0001 

Chk Pass

 Fe2599
ppm

.0032.0032.0032.0032     

.0009
27.96

.0031 

.0042 

.0024 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0146
189.6

-.0144 
 .0091 
-.0178 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0004
96.74

.0006 

.0008 

.0000 

Chk Pass

 Mg2798
ppm

.0082.0082.0082.0082     

.0121
147.1

.0196 
-.0045 
 .0096 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0005
77.47

.0011 

.0008 

.0001 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
133.8

.0001 

.0000 
 .0002 

Chk Pass

 Na5895
ppm

.0010.0010.0010.0010     

.0030
296.4

.0002 

.0043 
-.0015 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
9.255

.0005 

.0006 

.0006 

Chk Pass

 P_1774
ppm

.0016.0016.0016.0016     

.0015
93.05

.0026 

.0022 
-.0001 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0007
101.4

.0002 

.0004 

.0015 

Chk Pass

 S_1820
ppm

.0018.0018.0018.0018     

.0020
110.6

.0037 

.0017 
-.0002 

Chk Pass

 Sb2068
ppm

.0015.0015.0015.0015     

.0016
102.8

.0007 

.0006 

.0033 

Chk Pass

 Se1960
ppm

.0009.0009.0009.0009     

.0009
98.21

.0003 

.0019 

.0005 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0038
8.650

-.0473 
-.0457 
-.0400 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0004
66.75

.0004 

.0003 

.0010 

Chk Pass
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Sample Name: CCB        Acquired: 2/21/2014 22:24:45        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
26.56

.0005 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0015.0015.0015.0015     

.0040
272.4

.0003 

.0059 
-.0018 

Chk Pass

 Ti3349
ppm

.0007.0007.0007.0007     

.0004
65.88

.0006 

.0011 

.0002 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0004
60.10

-.0010 
-.0002 
-.0008 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0180
392.8

.0149 
-.0205 
-.0081 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0005
19.12

-.0029 
-.0024 
-.0020 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0001
42.18

.0003 

.0001 

.0002 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7052.87052.87052.87052.8     
  41.7

.59073

7006.1 
7086.2 
7066.2 
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Sample Name: 500-71704-A-7-A        Acquired: 2/21/2014 22:28:40        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
421.5

-.0006 
.0000 
 .0003 

Chk Pass

 Al3961
ppm

.0084.0084.0084.0084     

.0062
74.59

.0102 

.0135 

.0014 

Chk Pass

 As1890
ppm

.0006.0006.0006.0006     

.0005
82.36

.0008 

.0010 

.0000 

Chk Pass

 B_2496
ppm

.0049.0049.0049.0049     

.0017
33.69

.0031 

.0054 

.0063 

Chk Pass

 Ba4554
ppm

.0005.0005.0005.0005     

.0001
18.05

.0005 

.0005 

.0004 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0001
118.2

.0001 

.0000 
 .0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
119.6

-.0023 
 .0004 
-.0015 

Chk Pass

 Ca1840
ppm

.1823.1823.1823.1823     

.0021
1.174

.1847 

.1817 

.1806 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
101.8

.0002 

.0000 
 .0002 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0003
295.1

.0003 

.0003 
-.0002 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0008
96.34

-.0013 
 .0001 
-.0014 

Chk Pass

 Cu2178
ppm

.0003.0003.0003.0003     

.0005
138.5

.0008 

.0004 
-.0001 

Chk Pass

 Fe2599
ppm

.0657.0657.0657.0657     

.0009
1.380

.0659 

.0647 

.0665 

Chk Pass

 K_7664
ppm

3.3843.3843.3843.384     
 .053

1.566

3.443 
3.340 
3.369 

Chk Pass

 Li6707
ppm

.0003.0003.0003.0003     

.0007
225.3

.0009 

.0005 
-.0005 

Chk Pass

 Mg2798
ppm

.3919.3919.3919.3919     

.0046
1.181

.3868 

.3958 

.3930 

Chk Pass

 Mn2576
ppm

.0384.0384.0384.0384     

.0003

.7992

.0386 

.0385 

.0380 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
64.48

.0001 

.0001 

.0003 

Chk Pass

 Na5895
ppm

1.3111.3111.3111.311     
 .012

.9103

1.324 
1.301 
1.308 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
15.92

.0006 

.0005 

.0007 

Chk Pass

 P_1774
ppm

.7940.7940.7940.7940     

.0122
1.537

.8074 

.7912 

.7835 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0015
1178.

-.0008 
-.0006 
 .0018 

Chk Pass

 S_1820
ppm

2.4572.4572.4572.457     
 .051

2.056

2.514 
2.439 
2.418 

Chk Pass

 Sb2068
ppm

.0010.0010.0010.0010     

.0004
37.90

.0014 

.0011 

.0006 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0020
314.7

.0005 

.0005 
-.0030 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0058
16.13

-.0308 
-.0348 
-.0422 

Chk Pass

 Sn1899
ppm

.0002.0002.0002.0002     

.0003
135.9

.0004 
-.0001 
 .0004 

Chk Pass
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Sample Name: 500-71704-A-7-A        Acquired: 2/21/2014 22:28:40        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0005.0005.0005.0005     

.0001
11.60

.0006 

.0006 

.0005 

Chk Pass

 Th2832
ppm

.0022.0022.0022.0022     

.0040
184.6

.0043 

.0046 
-.0025 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0001
430.6

.0000 
-.0002 
 .0001 

Chk Pass

 Tl1908
ppm

.0029.0029.0029.0029     

.0013
44.94

.0044 

.0024 

.0019 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0123
46.56

-.0139 
-.0270 
-.0386 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0037
109.6

-.0056 
 .0009 
-.0055 

Chk Pass

 Zn2138
ppm

.0110.0110.0110.0110     

.0002
1.764

.0112 

.0110 

.0109 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7212.57212.57212.57212.5     
  70.0

.97007

7136.4 
7227.1 
7274.1 
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Sample Name: 500-71704-A-8-A        Acquired: 2/21/2014 22:32:33        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0007
27090.

.0000 
-.0007 
 .0007 

Chk Pass

 Al3961
ppm

.0198.0198.0198.0198     

.0028
14.26

.0210 

.0166 

.0219 

Chk Pass

 As1890
ppm

.0009.0009.0009.0009     

.0011
127.7

-.0004 
 .0017 
 .0013 

Chk Pass

 B_2496
ppm

.0022.0022.0022.0022     

.0013
58.59

.0022 

.0035 

.0009 

Chk Pass

 Ba4554
ppm

.0021.0021.0021.0021     

.0001
4.475

.0021 

.0022 

.0020 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
137.8

-.0001 
.0000 
.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
1110.

.0016 
-.0009 
-.0011 

Chk Pass

 Ca1840
ppm

1.0211.0211.0211.021     
 .001

.1213

1.021 
1.019 
1.022 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
387.0

.0001 
-.0001 
 .0000 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
44.22

.0001 

.0002 

.0003 

Chk Pass

 Cr2835
ppm

.0016.0016.0016.0016     

.0006
35.96

.0023 

.0011 

.0015 

Chk Pass

 Cu2178
ppm

.0045.0045.0045.0045     

.0014
32.08

.0052 

.0055 

.0028 

Chk Pass

 Fe2599
ppm

.9963.9963.9963.9963     

.0023

.2292

.9947 

.9952 

.9989 

Chk Pass

 K_7664
ppm

.6193.6193.6193.6193     

.0118
1.908

.6064 

.6218 

.6297 

Chk Pass

 Li6707
ppm

.0008.0008.0008.0008     

.0003
31.38

.0010 

.0009 

.0005 

Chk Pass

 Mg2798
ppm

.1998.1998.1998.1998     

.0119
5.965

.2104 

.2019 

.1869 

Chk Pass

 Mn2576
ppm

.0311.0311.0311.0311     

.0003

.9419

.0314 

.0311 

.0308 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
82.17

.0004 

.0003 

.0000 

Chk Pass

 Na5895
ppm

2.6412.6412.6412.641     
 .050

1.878

2.598 
2.630 
2.695 

Chk Pass

 Ni2216
ppm

.0008.0008.0008.0008     

.0000
1.341

.0008 

.0008 

.0008 

Chk Pass

 P_1774
ppm

.9532.9532.9532.9532     

.0039

.4083

.9577 

.9509 

.9509 

Chk Pass

 Pb2203
ppm

.0018.0018.0018.0018     

.0005
28.06

.0014 

.0016 

.0024 

Chk Pass

 S_1820
ppm

.8478.8478.8478.8478     

.0047

.5589

.8527 

.8472 

.8433 

Chk Pass

 Sb2068
ppm

.0004.0004.0004.0004     

.0021
592.3

.0017 

.0015 
-.0021 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0024
1668.

.0014 

.0011 
-.0029 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0025
10.58

-.0240 
-.0210 
-.0260 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0006
192.9

-.0003 
 .0008 
 .0004 

Chk Pass
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Sample Name: 500-71704-A-8-A        Acquired: 2/21/2014 22:32:33        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0036.0036.0036.0036     

.0001
1.535

.0037 

.0036 

.0037 

Chk Pass

 Th2832
ppm

.0078.0078.0078.0078     

.0020
25.84

.0082 

.0056 

.0096 

Chk Pass

 Ti3349
ppm

.0096.0096.0096.0096     

.0006
5.940

.0090 

.0102 

.0096 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0007
1700.

-.0001 
 .0006 
-.0007 

Chk Pass

 U_3670
ppm

.0047.0047.0047.0047     

.0009
19.80

.0048 

.0055 

.0037 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0016
147.9

.0004 
-.0009 
-.0028 

Chk Pass

 Zn2138
ppm

.0154.0154.0154.0154     

.0002
1.019

.0156 

.0153 

.0154 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6998.06998.06998.06998.0     
  32.6

.46644

6984.0 
7035.3 
6974.6 
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Sample Name: 500-71704-A-9-A        Acquired: 2/21/2014 22:36:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
329.8

.0005 
-.0005 
-.0005 

Chk Pass

 Al3961
ppm

.0058.0058.0058.0058     

.0051
89.55

.0103 

.0002 

.0067 

Chk Pass

 As1890
ppm

.0002.0002.0002.0002     

.0003
166.1

.0004 

.0002 
-.0001 

Chk Pass

 B_2496
ppm

.0025.0025.0025.0025     

.0013
52.75

.0037 

.0011 

.0025 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
18.58

.0004 

.0004 

.0003 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
65.64

.0000 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
120.9

.0004 
-.0019 
-.0017 

Chk Pass

 Ca1840
ppm

.3612.3612.3612.3612     

.0036

.9973

.3635 

.3570 

.3629 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
20.86

-.0001 
-.0001 
-.0001 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0003
168.9

.0003 

.0003 
-.0002 

Chk Pass

 Cr2835
ppm

.0011.0011.0011.0011     

.0004
39.06

.0008 

.0016 

.0009 

Chk Pass

 Cu2178
ppm

.0025.0025.0025.0025     

.0008
31.68

.0028 

.0032 

.0016 

Chk Pass

 Fe2599
ppm

.3932.3932.3932.3932     

.0008

.1910

.3926 

.3930 

.3940 

Chk Pass

 K_7664
ppm

1.8871.8871.8871.887     
 .019

1.015

1.873 
1.909 
1.879 

Chk Pass

 Li6707
ppm

.0007.0007.0007.0007     

.0006
93.42

.0009 

.0012 

.0000 

Chk Pass

 Mg2798
ppm

.1742.1742.1742.1742     

.0038
2.181

.1711 

.1784 

.1732 

Chk Pass

 Mn2576
ppm

.0160.0160.0160.0160     

.0001

.6022

.0159 

.0161 

.0160 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0000
19.41

.0002 

.0002 

.0002 

Chk Pass

 Na5895
ppm

2.2562.2562.2562.256     
 .016

.7160

2.257 
2.272 
2.239 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0001
22.22

.0003 

.0003 

.0004 

Chk Pass

 P_1774
ppm

.4970.4970.4970.4970     

.0006

.1214

.4975 

.4963 

.4971 

Chk Pass

 Pb2203
ppm

.0004.0004.0004.0004     

.0003
81.81

.0003 

.0007 

.0002 

Chk Pass

 S_1820
ppm

.3881.3881.3881.3881     

.0035

.8894

.3872 

.3852 

.3920 

Chk Pass

 Sb2068
ppm

.0023.0023.0023.0023     

.0010
42.86

.0034 

.0021 

.0015 

Chk Pass

 Se1960
ppm

.0014.0014.0014.0014     

.0026
194.2

.0007 
-.0009 
 .0043 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0038
14.78

-.0302 
-.0240 
-.0232 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0002
69.65

.0004 

.0005 

.0001 

Chk Pass
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Sample Name: 500-71704-A-9-A        Acquired: 2/21/2014 22:36:25        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0011.0011.0011.0011     

.0000

.7243

.0011 

.0011 

.0011 

Chk Pass

 Th2832
ppm

.0035.0035.0035.0035     

.0043
122.3

.0003 

.0018 

.0085 

Chk Pass

 Ti3349
ppm

.0036.0036.0036.0036     

.0004
11.33

.0034 

.0040 

.0033 

Chk Pass

 Tl1908
ppm

.0003.0003.0003.0003     

.0009
285.6

-.0007 
 .0012 
 .0004 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0043
17.82

-.0218 
-.0214 
-.0291 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0003
62.63

-.0007 
-.0003 
-.0002 

Chk Pass

 Zn2138
ppm

.0093.0093.0093.0093     

.0001
1.281

.0094 

.0092 

.0094 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6994.06994.06994.06994.0     
  48.6

.69524

6967.0 
7050.1 
6964.8 
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Sample Name: 500-71704-A-10-A        Acquired: 2/21/2014 22:40:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
32280.

-.0003 
-.0001 
 .0005 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0031
529.4

-.0025 
-.0023 
 .0030 

Chk Pass

 As1890
ppm

.0016.0016.0016.0016     

.0012
75.34

.0007 

.0030 

.0012 

Chk Pass

 B_2496
ppm

.0044.0044.0044.0044     

.0008
18.09

.0036 

.0052 

.0043 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
24.16

.0003 

.0003 

.0005 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
454.4

.0000 
-.0001 
.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0047
76.86

-.0009 
-.0098 
-.0075 

Chk Pass

 Ca1840
ppm

.2116.2116.2116.2116     

.0005

.2341

.2119 

.2110 

.2118 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
190.6

-.0002 
-.0002 
 .0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
1226.

-.0003 
.0000 
 .0003 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0002
45.70

.0002 

.0005 

.0007 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000     

.0015
13340.

-.0009 
-.0008 
 .0018 

Chk Pass

 Fe2599
ppm

.0396.0396.0396.0396     

.0004
1.018

.0395 

.0392 

.0400 

Chk Pass

 K_7664
ppm

2.1382.1382.1382.138     
 .031

1.439

2.169 
2.136 
2.108 

Chk Pass

 Li6707
ppm

.0003.0003.0003.0003     

.0004
115.0

.0007 

.0000 
 .0003 

Chk Pass

 Mg2798
ppm

.2945.2945.2945.2945     

.0181
6.139

.2779 

.3137 

.2919 

Chk Pass

 Mn2576
ppm

.0259.0259.0259.0259     

.0003
1.208

.0257 

.0262 

.0257 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
166.0

-.0001 
 .0002 
 .0001 

Chk Pass

 Na5895
ppm

1.9301.9301.9301.930     
 .022

1.145

1.955 
1.913 
1.921 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0003
82.93

.0006 

.0005 

.0000 

Chk Pass

 P_1774
ppm

.5762.5762.5762.5762     

.0028

.4803

.5736 

.5759 

.5791 

Chk Pass

 Pb2203
ppm

.0008.0008.0008.0008     

.0001
16.72

.0009 

.0006 

.0008 

Chk Pass

 S_1820
ppm

1.9101.9101.9101.910     
 .007

.3570

1.912 
1.902 
1.915 

Chk Pass

 Sb2068
ppm

.0006.0006.0006.0006     

.0009
160.7

.0015 

.0005 
-.0003 

Chk Pass

 Se1960
ppm

.0005.0005.0005.0005     

.0022
430.7

.0019 

.0016 
-.0020 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0084
26.51

-.0389 
-.0224 
-.0337 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0001
56.00

.0003 

.0001 

.0003 

Chk Pass
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Sample Name: 500-71704-A-10-A        Acquired: 2/21/2014 22:40:21        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0000
7.830

.0006 

.0007 

.0006 

Chk Pass

 Th2832
ppm

.0008.0008.0008.0008     

.0004
50.88

.0012 

.0004 

.0007 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0001
56.05

-.0002 
-.0001 
-.0004 

Chk Pass

 Tl1908
ppm

.0019.0019.0019.0019     

.0004
20.07

.0016 

.0018 

.0023 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0095
42.59

-.0186 
-.0153 
-.0332 

Chk Pass

 V_2908
ppm

.0016.0016.0016.0016     

.0025
162.1

.0005 

.0044 
-.0003 

Chk Pass

 Zn2138
ppm

.0096.0096.0096.0096     

.0002
1.579

.0096 

.0098 

.0095 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6999.16999.16999.16999.1     
  30.5

.43595

6968.2 
6999.9 
7029.2 

Page 778 of 801



Sample Name: 500-71704-A-11-A        Acquired: 2/21/2014 22:44:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0005
342.9

.0005 

.0004 
-.0005 

Chk Pass

 Al3961
ppm

.0168.0168.0168.0168     

.0034
20.17

.0207 

.0155 

.0143 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0012
91.70

.0016 

.0000 
 .0023 

Chk Pass

 B_2496
ppm

.0011.0011.0011.0011     

.0019
182.3

.0030 
-.0008 
 .0009 

Chk Pass

 Ba4554
ppm

.0016.0016.0016.0016     

.0001
8.048

.0014 

.0016 

.0017 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
929.9

.0000 

.0000 
 .0001 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0020
93.56

.0002 
-.0033 
-.0032 

Chk Pass

 Ca1840
ppm

.8902.8902.8902.8902     

.0069

.7713

.8885 

.8844 

.8978 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
114.1

.0000 
-.0002 
.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0002
147.7

-.0001 
 .0003 
 .0002 

Chk Pass

 Cr2835
ppm

.0010.0010.0010.0010     

.0007
77.85

.0016 

.0002 

.0011 

Chk Pass

 Cu2178
ppm

.0025.0025.0025.0025     

.0015
61.37

.0040 

.0010 

.0024 

Chk Pass

 Fe2599
ppm

.8703.8703.8703.8703     

.0034

.3944

.8665 

.8712 

.8731 

Chk Pass

 K_7664
ppm

.5226.5226.5226.5226     

.0362
6.930

.4901 

.5616 

.5159 

Chk Pass

 Li6707
ppm

.0007.0007.0007.0007     

.0001
17.82

.0006 

.0008 

.0006 

Chk Pass

 Mg2798
ppm

.1884.1884.1884.1884     

.0113
6.024

.2012 

.1797 

.1841 

Chk Pass

 Mn2576
ppm

.0286.0286.0286.0286     

.0006
2.060

.0284 

.0282 

.0293 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
56.12

.0002 

.0004 

.0002 

Chk Pass

 Na5895
ppm

2.3162.3162.3162.316     
 .036

1.566

2.283 
2.355 
2.309 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0000
5.858

.0007 

.0006 

.0006 

Chk Pass

 P_1774
ppm

.7548.7548.7548.7548     

.0076
1.008

.7539 

.7477 

.7628 

Chk Pass

 Pb2203
ppm

.0015.0015.0015.0015     

.0013
92.85

.0017 

.0000 
 .0027 

Chk Pass

 S_1820
ppm

.6624.6624.6624.6624     

.0078
1.178

.6641 

.6539 

.6692 

Chk Pass

 Sb2068
ppm

.0002.0002.0002.0002     

.0012
476.0

.0010 
-.0011 
 .0009 

Chk Pass

 Se1960
ppm

.0005.0005.0005.0005     

.0025
492.6

-.0015 
-.0003 
 .0033 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0091
31.85

-.0375 
-.0291 
-.0193 

Chk Pass

 Sn1899
ppm

.0003.0003.0003.0003     

.0003
121.1

.0006 

.0000 
 .0002 

Chk Pass
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Sample Name: 500-71704-A-11-A        Acquired: 2/21/2014 22:44:15        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0032.0032.0032.0032     

.0000
1.200

.0032 

.0033 

.0032 

Chk Pass

 Th2832
ppm

.0090.0090.0090.0090     

.0006
6.404

.0093 

.0083 

.0093 

Chk Pass

 Ti3349
ppm

.0070.0070.0070.0070     

.0005
6.529

.0075 

.0069 

.0066 

Chk Pass

 Tl1908
ppm

.0006.0006.0006.0006     

.0015
256.9

.0010 

.0018 
-.0011 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0077
124.3

.0027 
-.0109 
-.0103 

Chk Pass

 V_2908
ppm

.0040.0040.0040.0040     

.0038
95.26

.0082 

.0028 

.0009 

Chk Pass

 Zn2138
ppm

.0121.0121.0121.0121     

.0001

.7431

.0121 

.0121 

.0123 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7057.67057.67057.67057.6     
  54.9

.77837

7059.7 
7111.5 
7001.7 
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Sample Name: 500-71704-A-12-A        Acquired: 2/21/2014 22:48:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
109.6

-.0001 
-.0002 
-.0009 

Chk Pass

 Al3961
ppm

.0063.0063.0063.0063     

.0034
53.54

.0040 

.0101 

.0047 

Chk Pass

 As1890
ppm

.0014.0014.0014.0014     

.0003
22.61

.0011 

.0013 

.0017 

Chk Pass

 B_2496
ppm

.0012.0012.0012.0012     

.0046
370.7

.0008 

.0061 
-.0031 

Chk Pass

 Ba4554
ppm

.0003.0003.0003.0003     

.0000
6.711

.0003 

.0003 

.0003 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
674.8

.0000 
 .0000 
 .0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
70.03

-.0027 
-.0007 
-.0044 

Chk Pass

 Ca1840
ppm

.3891.3891.3891.3891     

.0019

.4900

.3902 

.3869 

.3902 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
616.3

.0001 
-.0002 
 .0000 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
99.04

.0000 
-.0002 
-.0002 

Chk Pass

 Cr2835
ppm

.0012.0012.0012.0012     

.0002
16.59

.0010 

.0014 

.0011 

Chk Pass

 Cu2178
ppm

.0002.0002.0002.0002     

.0016
921.7

.0016 
-.0016 
 .0005 

Chk Pass

 Fe2599
ppm

.4071.4071.4071.4071     

.0029

.7076

.4104 

.4051 

.4057 

Chk Pass

 K_7664
ppm

1.8861.8861.8861.886     
 .035

1.842

1.847 
1.911 
1.901 

Chk Pass

 Li6707
ppm

.0004.0004.0004.0004     

.0005
149.8

.0005 

.0008 
-.0002 

Chk Pass

 Mg2798
ppm

.1829.1829.1829.1829     

.0064
3.493

.1850 

.1757 

.1880 

Chk Pass

 Mn2576
ppm

.0160.0160.0160.0160     

.0001

.8742

.0159 

.0159 

.0162 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
373.9

-.0001 
 .0000 
 .0002 

Chk Pass

 Na5895
ppm

2.2202.2202.2202.220     
 .038

1.701

2.178 
2.250 
2.233 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0001
37.61

.0003 

.0005 

.0002 

Chk Pass

 P_1774
ppm

.5017.5017.5017.5017     

.0019

.3774

.5007 

.5005 

.5039 

Chk Pass

 Pb2203
ppm

.0005.0005.0005.0005     

.0004
78.14

.0003 

.0010 

.0003 

Chk Pass

 S_1820
ppm

.6028.6028.6028.6028     

.0049

.8124

.6039 

.5975 

.6071 

Chk Pass

 Sb2068
ppm

.0008.0008.0008.0008     

.0014
191.1

.0015 
-.0009 
 .0017 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0015
3155.

-.0016 
 .0000 
 .0014 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0005
1.911

-.0247 
-.0240 
-.0249 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0001
16.40

.0004 

.0005 

.0005 

Chk Pass
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Sample Name: 500-71704-A-12-A        Acquired: 2/21/2014 22:48:07        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0012.0012.0012.0012     

.0000
2.964

.0012 

.0012 

.0012 

Chk Pass

 Th2832
ppm

.0055.0055.0055.0055     

.0034
61.54

.0022 

.0090 

.0054 

Chk Pass

 Ti3349
ppm

.0038.0038.0038.0038     

.0001
1.414

.0039 

.0039 

.0038 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0010
171.4

-.0003 
 .0003 
-.0016 

Chk Pass

 U_3670
ppm

.0020.0020.0020.0020     

.0076
382.5

.0104 
-.0042 
-.0002 

Chk Pass

 V_2908
ppm

.0027.0027.0027.0027     

.0026
98.16

.0051 
-.0001 
 .0029 

Chk Pass

 Zn2138
ppm

.0083.0083.0083.0083     

.0002
2.082

.0082 

.0082 

.0085 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6869.76869.76869.76869.7     
  38.6

.56175

6860.7 
6912.0 
6836.5 
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Sample Name: 500-71704-A-12-A SD        Acquired: 2/21/2014 22:52:01        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0002.0002.0002.0002     

.0002
141.0

.0004 
-.0001 
 .0002 

Chk Pass

 Al3961
ppm

.0009.0009.0009.0009     

.0071
794.4

.0055 
-.0073 
 .0045 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0016
2771.

.0017 
-.0012 
-.0007 

Chk Pass

 B_2496
ppm

.0001.0001.0001.0001     

.0027
2870.

-.0005 
 .0030 
-.0022 

Chk Pass

 Ba4554
ppm

.0000.0000.0000.0000    <

.0001
350.3

.0000 
-.0001 
 .0000 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
113.7

.0001 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
127.0

-.0011 
 .0003 
-.0016 

Chk Pass

 Ca1840
ppm

.0928.0928.0928.0928     

.0009

.9542

.0922 

.0939 

.0924 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
70.00

-.0001 
.0000 

-.0001 

Chk Pass

 Co2286
ppm

.0000.0000.0000.0000    <

.0004
2344.

.0001 
-.0004 
 .0003 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0002
31.10

.0003 

.0006 

.0006 

Chk Pass

 Cu2178
ppm

.0020.0020.0020.0020     

.0012
58.73

.0020 

.0032 

.0008 

Chk Pass

 Fe2599
ppm

.0851.0851.0851.0851     

.0009
1.048

.0847 

.0861 

.0844 

Chk Pass

 K_7664
ppm

.3807.3807.3807.3807     

.0146
3.835

.3647 

.3841 

.3933 

Chk Pass

 Li6707
ppm

.0000.0000.0000.0000    <

.0007
3182.

-.0007 
 .0008 
-.0002 

Chk Pass

 Mg2798
ppm

.0473.0473.0473.0473     

.0021
4.536

.0491 

.0450 

.0479 

Chk Pass

 Mn2576
ppm

.0033.0033.0033.0033     

.0001
4.413

.0032 

.0034 

.0035 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
189.4

.0001 
-.0003 
-.0001 

Chk Pass

 Na5895
ppm

.4563.4563.4563.4563     

.0033

.7133

.4537 

.4600 

.4553 

Chk Pass

 Ni2216
ppm

.0001.0001.0001.0001     

.0003
459.4

.0002 

.0002 
-.0003 

Chk Pass

 P_1774
ppm

.1081.1081.1081.1081     

.0005

.4401

.1083 

.1084 

.1075 

Chk Pass

 Pb2203
ppm

.0008.0008.0008.0008     

.0005
65.35

.0010 

.0013 

.0002 

Chk Pass

 S_1820
ppm

.1273.1273.1273.1273     

.0025
1.930

.1251 

.1300 

.1269 

Chk Pass

 Sb2068
ppm

.0008.0008.0008.0008     

.0030
376.4

-.0021 
 .0039 
 .0006 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0018
320.7

.0015 
-.0021 
-.0011 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0051
12.97

-.0359 
-.0365 
-.0450 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0005
70.20

.0012 

.0006 

.0003 

Chk Pass
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Sample Name: 500-71704-A-12-A SD        Acquired: 2/21/2014 22:52:01        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
17.88

.0003 

.0002 

.0002 

Chk Pass

 Th2832
ppm

.0050.0050.0050.0050     

.0007
14.26

.0043 

.0050 

.0058 

Chk Pass

 Ti3349
ppm

.0011.0011.0011.0011     

.0002
20.46

.0012 

.0013 

.0009 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0021
595.6

.0020 
-.0018 
-.0013 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0117
47.04

-.0126 
-.0259 
-.0359 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0033
133.7

-.0045 
-.0041 
 .0013 

Chk Pass

 Zn2138
ppm

.0059.0059.0059.0059     

.0001
2.339

.0058 

.0060 

.0059 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6831.26831.26831.26831.2     
  13.8

.20220

6846.4 
6827.8 
6819.4 
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Sample Name: 500-71704-A-12-B MS        Acquired: 2/21/2014 22:55:56        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0408.0408.0408.0408     

.0011
2.578

.0407 

.0399 

.0419 

Chk Pass

 Al3961
ppm

2.0982.0982.0982.098     
 .019

.8854

2.087 
2.119 
2.087 

Chk Pass

 As1890
ppm

.2013.2013.2013.2013     

.0010

.5137

.2004 

.2024 

.2010 

Chk Pass

 B_2496
ppm

.3582.3582.3582.3582     

.0009

.2600

.3591 

.3572 

.3583 

Chk Pass

 Ba4554
ppm

.2042.2042.2042.2042     

.0007

.3422

.2041 

.2049 

.2035 

Chk Pass

 Be3130
ppm

.1957.1957.1957.1957     

.0006

.3054

.1953 

.1954 

.1964 

Chk Pass

 Bi2230
ppm

.2140.2140.2140.2140     

.0017

.7911

.2148 

.2121 

.2152 

Chk Pass

 Ca1840
ppm

2.6402.6402.6402.640     
 .010

.3893

2.646 
2.628 
2.646 

Chk Pass

 Cd2288
ppm

.2075.2075.2075.2075     

.0009

.4258

.2084 

.2067 

.2075 

Chk Pass

 Co2286
ppm

.2203.2203.2203.2203     

.0012

.5332

.2210 

.2189 

.2209 

Chk Pass

 Cr2835
ppm

.2090.2090.2090.2090     

.0012

.5703

.2095 

.2076 

.2098 

Chk Pass

 Cu2178
ppm

.2198.2198.2198.2198     

.0024
1.094

.2220 

.2173 

.2203 

Chk Pass

 Fe2599
ppm

2.2972.2972.2972.297     
 .004

.1804

2.296 
2.294 
2.302 

Chk Pass

 K_7664
ppm

4.2214.2214.2214.221     
 .080

1.901

4.261 
4.274 
4.129 

Chk Pass

 Li6707
ppm

.2531.2531.2531.2531     

.0045
1.797

.2545 

.2568 

.2480 

Chk Pass

 Mg2798
ppm

1.9941.9941.9941.994     
 .013

.6248

2.007 
1.982 
1.991 

Chk Pass

 Mn2576
ppm

.2047.2047.2047.2047     

.0007

.3466

.2040 

.2046 

.2054 

Chk Pass

 Mo2020
ppm

.1012.1012.1012.1012     

.0002

.2436

.1014 

.1009 

.1013 

Chk Pass

 Na5895
ppm

4.6044.6044.6044.604     
 .083

1.795

4.649 
4.654 
4.508 

Chk Pass

 Ni2216
ppm

.2246.2246.2246.2246     

.0008

.3777

.2253 

.2237 

.2248 

Chk Pass

 P_1774
ppm

.7208.7208.7208.7208     

.0007

.1001

.7214 

.7209 

.7200 

Chk Pass

 Pb2203
ppm

.2247.2247.2247.2247     

.0010

.4539

.2250 

.2236 

.2256 

Chk Pass

 S_1820
ppm

2.5832.5832.5832.583     
 .014

.5313

2.599 
2.572 
2.580 

Chk Pass

 Sb2068
ppm

.1024.1024.1024.1024     

.0015
1.460

.1016 

.1015 

.1041 

Chk Pass

 Se1960
ppm

.0936.0936.0936.0936     

.0018
1.914

.0918 

.0954 

.0935 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0047
17.14

-.0221 
-.0281 
-.0313 

Chk Pass

 Sn1899
ppm

.2099.2099.2099.2099     

.0003

.1423

.2102 

.2098 

.2097 

Chk Pass
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Sample Name: 500-71704-A-12-B MS        Acquired: 2/21/2014 22:55:56        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2117.2117.2117.2117     

.0003

.1552

.2116 

.2121 

.2115 

Chk Pass

 Th2832
ppm

.2054.2054.2054.2054     

.0003

.1242

.2054 

.2051 

.2056 

Chk Pass

 Ti3349
ppm

.1994.1994.1994.1994     

.0007

.3516

.1987 

.1995 

.2001 

Chk Pass

 Tl1908
ppm

.0490.0490.0490.0490     

.0015
3.040

.0487 

.0476 

.0506 

Chk Pass

 U_3670
ppm

.1958.1958.1958.1958     

.0108
5.509

.2051 

.1840 

.1984 

Chk Pass

 V_2908
ppm

.1903.1903.1903.1903     

.0008

.4137

.1912 

.1900 

.1897 

Chk Pass

 Zn2138
ppm

.2213.2213.2213.2213     

.0008

.3792

.2222 

.2205 

.2213 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6905.76905.76905.76905.7     
  32.0

.46408

6888.4 
6942.7 
6886.0 
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Sample Name: 500-71704-A-12-C MSD        Acquired: 2/21/2014 22:59:36        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0406.0406.0406.0406     

.0001

.3246

.0407 

.0405 

.0406 

Chk Pass

 Al3961
ppm

2.0612.0612.0612.061     
 .017

.8119

2.066 
2.075 
2.043 

Chk Pass

 As1890
ppm

.2027.2027.2027.2027     

.0025
1.253

.2042 

.1998 

.2042 

Chk Pass

 B_2496
ppm

.3628.3628.3628.3628     

.0011

.2901

.3633 

.3616 

.3635 

Chk Pass

 Ba4554
ppm

.2056.2056.2056.2056     

.0005

.2481

.2054 

.2062 

.2052 

Chk Pass

 Be3130
ppm

.2000.2000.2000.2000     

.0006

.2848

.1994 

.2000 

.2006 

Chk Pass

 Bi2230
ppm

.2127.2127.2127.2127     

.0017

.8193

.2107 

.2141 

.2131 

Chk Pass

 Ca1840
ppm

2.6362.6362.6362.636     
 .019

.7215

2.616 
2.638 
2.654 

Chk Pass

 Cd2288
ppm

.2086.2086.2086.2086     

.0009

.4185

.2079 

.2083 

.2096 

Chk Pass

 Co2286
ppm

.2208.2208.2208.2208     

.0022
1.013

.2189 

.2201 

.2232 

Chk Pass

 Cr2835
ppm

.2090.2090.2090.2090     

.0010

.4813

.2101 

.2082 

.2085 

Chk Pass

 Cu2178
ppm

.2204.2204.2204.2204     

.0023
1.044

.2205 

.2181 

.2227 

Chk Pass

 Fe2599
ppm

2.3412.3412.3412.341     
 .006

.2718

2.334 
2.344 
2.345 

Chk Pass

 K_7664
ppm

3.9773.9773.9773.977     
 .075

1.879

3.989 
4.045 
3.897 

Chk Pass

 Li6707
ppm

.2341.2341.2341.2341     

.0050
2.132

.2342 

.2390 

.2290 

Chk Pass

 Mg2798
ppm

2.0382.0382.0382.038     
 .011

.5184

2.038 
2.049 
2.028 

Chk Pass

 Mn2576
ppm

.2093.2093.2093.2093     

.0009

.4117

.2100 

.2096 

.2084 

Chk Pass

 Mo2020
ppm

.1020.1020.1020.1020     

.0012
1.164

.1008 

.1019 

.1032 

Chk Pass

 Na5895
ppm

4.3224.3224.3224.322     
 .080

1.855

4.320 
4.404 
4.244 

Chk Pass

 Ni2216
ppm

.2253.2253.2253.2253     

.0013

.5908

.2240 

.2252 

.2267 

Chk Pass

 P_1774
ppm

.7194.7194.7194.7194     

.0036

.4987

.7173 

.7174 

.7236 

Chk Pass

 Pb2203
ppm

.2269.2269.2269.2269     

.0019

.8274

.2248 

.2284 

.2276 

Chk Pass

 S_1820
ppm

2.5902.5902.5902.590     
 .020

.7694

2.579 
2.577 
2.613 

Chk Pass

 Sb2068
ppm

.1045.1045.1045.1045     

.0003

.3071

.1044 

.1042 

.1049 

Chk Pass

 Se1960
ppm

.0921.0921.0921.0921     

.0019
2.116

.0909 

.0943 

.0911 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0034
16.26

-.0171 
-.0231 
-.0228 

Chk Pass

 Sn1899
ppm

.2101.2101.2101.2101     

.0013

.6081

.2092 

.2096 

.2116 

Chk Pass
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Sample Name: 500-71704-A-12-C MSD        Acquired: 2/21/2014 22:59:36        Type: Unk

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.2141.2141.2141.2141     

.0004

.2045

.2137 

.2145 

.2143 

Chk Pass

 Th2832
ppm

.2017.2017.2017.2017     

.0052
2.554

.2076 

.1989 

.1985 

Chk Pass

 Ti3349
ppm

.2028.2028.2028.2028     

.0011

.5523

.2019 

.2041 

.2025 

Chk Pass

 Tl1908
ppm

.0509.0509.0509.0509     

.0011
2.197

.0501 

.0521 

.0503 

Chk Pass

 U_3670
ppm

.1977.1977.1977.1977     

.0022
1.093

.1968 

.1961 

.2002 

Chk Pass

 V_2908
ppm

.1899.1899.1899.1899     

.0014

.7490

.1884 

.1913 

.1899 

Chk Pass

 Zn2138
ppm

.2221.2221.2221.2221     

.0013

.6079

.2208 

.2219 

.2235 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6887.16887.16887.16887.1     
   6.5

.09436

6888.7 
6892.7 
6880.0 
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Sample Name: CCV        Acquired: 2/21/2014 23:03:18        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0101.0101.0101.010     
 .013

1.317

1.017 
1.019 
 .9948 

Chk Pass

 Al3961
ppm

50.0550.0550.0550.05     
  .92

1.848

48.99 
50.46 
50.70 

Chk Pass

 As1890
ppm

5.0495.0495.0495.049     
 .045

.8951

5.089 
5.059 
5.000 

Chk Pass

 B_2496
ppm

4.6224.6224.6224.622     
 .041

.8816

4.576 
4.636 
4.654 

Chk Pass

 Ba4554
ppm

5.1215.1215.1215.121     
 .003

.0594

5.119 
5.125 
5.120 

Chk Pass

 Be3130
ppm

5.0415.0415.0415.041     
 .013

.2632

5.039 
5.056 
5.029 

Chk Pass

 Bi2230
ppm

5.1175.1175.1175.117     
 .043

.8476

5.149 
5.135 
5.068 

Chk Pass

 Ca1840
ppm

52.0052.0052.0052.00     
  .49

.9478

52.47 
52.05 
51.49 

Chk Pass

 Cd2288
ppm

5.0855.0855.0855.085     
 .045

.8929

5.122 
5.100 
5.035 

Chk Pass

 Co2286
ppm

5.1595.1595.1595.159     
 .048

.9202

5.197 
5.175 
5.106 

Chk Pass

 Cr2835
ppm

5.1615.1615.1615.161     
 .062

1.194

5.202 
5.191 
5.090 

Chk Pass

 Cu2178
ppm

5.1055.1055.1055.105     
 .046

.9018

5.143 
5.118 
5.053 

Chk Pass

 Fe2599
ppm

47.3447.3447.3447.34     
  .16

.3345

47.52 
47.26 
47.24 

Chk Pass

 K_7664
ppm

51.1251.1251.1251.12     
 1.73

3.380

49.13 
52.14 
52.10 

Chk Pass

 Li6707
ppm

5.1075.1075.1075.107     
 .234

4.591

4.836 
5.236 
5.249 

Chk Pass

 Mg2798
ppm

47.3647.3647.3647.36     
  .23

.4952

47.63 
47.28 
47.18 

Chk Pass

 Mn2576
ppm

4.6664.6664.6664.666     
 .026

.5641

4.696 
4.650 
4.651 

Chk Pass

 Mo2020
ppm

1.0251.0251.0251.025     
 .008

.7936

1.032 
1.028 
1.016 

Chk Pass

 Na5895
ppm

51.0951.0951.0951.09     
 1.88

3.677

48.92 
52.19 
52.16 

Chk Pass

 Ni2216
ppm

5.1415.1415.1415.141     
 .052

1.010

5.188 
5.150 
5.085 

Chk Pass

 P_1774
ppm

52.1852.1852.1852.18     
  .49

.9338

52.57 
52.33 
51.63 

Chk Pass

 Pb2203
ppm

5.1585.1585.1585.158     
 .050

.9667

5.203 
5.168 
5.104 

Chk Pass

 S_1820
ppm

50.2150.2150.2150.21     
  .48

.9550

50.62 
50.34 
49.69 

Chk Pass

 Sb2068
ppm

1.0081.0081.0081.008     
 .010

.9500

1.014 
1.012 
 .9968 

Chk Pass

 Se1960
ppm

1.0121.0121.0121.012     
 .013

1.277

1.022 
1.018 
 .9975 

Chk Pass

 Si2516
ppm

4.5564.5564.5564.556     
 .033

.7129

4.522 
4.587 
4.557 

Chk Pass

 Sn1899
ppm

5.1395.1395.1395.139     
 .048

.9325

5.187 
5.140 
5.091 

Chk Pass
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Sample Name: CCV        Acquired: 2/21/2014 23:03:18        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.1345.1345.1345.134     
 .008

.1488

5.132 
5.142 
5.127 

Chk Pass

 Th2832
ppm

5.1595.1595.1595.159     
 .078

1.511

5.201 
5.208 
5.069 

Chk Pass

 Ti3349
ppm

5.0025.0025.0025.002     
 .010

.1911

4.999 
4.995 
5.013 

Chk Pass

 Tl1908
ppm

1.0461.0461.0461.046     
 .013

1.276

1.056 
1.052 
1.031 

Chk Pass

 U_3670
ppm

5.1635.1635.1635.163     
 .062

1.202

5.202 
5.197 
5.092 

Chk Pass

 V_2908
ppm

4.8484.8484.8484.848     
 .005

.1099

4.855 
4.845 
4.846 

Chk Pass

 Zn2138
ppm

5.1205.1205.1205.120     
 .049

.9475

5.162 
5.131 
5.067 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6489.46489.46489.46489.4     
  56.7

.87431

6436.9 
6481.8 
6549.6 
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Sample Name: CCB        Acquired: 2/21/2014 23:07:06        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
99.11

.0000 
-.0004 
-.0005 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0050
408.7

-.0048 
-.0034 
 .0045 

Chk Pass

 As1890
ppm

.0011.0011.0011.0011     

.0013
111.1

.0010 

.0025 

.0000 

Chk Pass

 B_2496
ppm

.0072.0072.0072.0072     

.0010
14.23

.0068 

.0065 

.0084 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
45.44

.0002 

.0004 

.0001 

Chk Pass

 Be3130
ppm

.0003.0003.0003.0003     

.0001
25.94

.0004 

.0003 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0006
88.21

-.0001 
-.0013 
-.0007 

Chk Pass

 Ca1840
ppm

.0018.0018.0018.0018     

.0009
49.67

.0026 

.0021 

.0008 

Chk Pass

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
64.67

.0002 

.0002 

.0000 

Chk Pass

 Co2286
ppm

.0001.0001.0001.0001     

.0001
50.81

.0001 

.0001 

.0002 

Chk Pass

 Cr2835
ppm

.0005.0005.0005.0005     

.0007
144.7

.0004 
-.0002 
 .0012 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
29.32

-.0010 
-.0018 
-.0012 

Chk Pass

 Fe2599
ppm

.0029.0029.0029.0029     

.0012
40.79

.0042 

.0027 

.0019 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0166
175.9

-.0060 
 .0052 
-.0275 

Chk Pass

 Li6707
ppm

.0012.0012.0012.0012     

.0001
4.426

.0012 

.0012 

.0012 

Chk Pass

 Mg2798
ppm

.0091.0091.0091.0091     

.0075
82.91

.0013 

.0096 

.0164 

Chk Pass

 Mn2576
ppm

.0005.0005.0005.0005     

.0003
53.38

.0004 

.0003 

.0008 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0000
410.9

.0000 

.0000 
 .0000 

Chk Pass

 Na5895
ppm

.0000.0000.0000.0000    <

.0017
80.67

-.0031 
-.0001 
-.0030 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0003
49.90

.0005 

.0008 

.0003 

Chk Pass

 P_1774
ppm

.0012.0012.0012.0012     

.0008
65.36

.0020 

.0004 

.0011 

Chk Pass

 Pb2203
ppm

.0010.0010.0010.0010     

.0011
108.9

.0020 
-.0002 
 .0011 

Chk Pass

 S_1820
ppm

.0012.0012.0012.0012     

.0028
244.3

.0037 

.0017 
-.0019 

Chk Pass

 Sb2068
ppm

.0011.0011.0011.0011     

.0009
82.49

.0002 

.0021 

.0011 

Chk Pass

 Se1960
ppm

.0010.0010.0010.0010     

.0018
187.6

.0026 
-.0010 
 .0013 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0095
20.56

-.0364 
-.0553 
-.0467 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0005
78.98

.0001 

.0011 

.0008 

Chk Pass

Page 791 of 801



Sample Name: CCB        Acquired: 2/21/2014 23:07:06        Type: QC

Method: 2014v3(v6)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
33.89

.0005 

.0004 

.0003 

Chk Pass

 Th2832
ppm

.0018.0018.0018.0018     

.0043
236.7

.0026 
-.0028 
 .0056 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0007
1342.

.0007 
-.0002 
-.0006 

Chk Pass

 Tl1908
ppm

.0023.0023.0023.0023     

.0007
31.76

.0027 

.0014 

.0026 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0107
81.73

-.0068 
-.0253 
-.0070 

Chk Pass

 V_2908
ppm

.0027.0027.0027.0027     

.0005
16.70

.0031 

.0022 

.0029 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0002
68.66

.0004 

.0002 

.0001 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6876.46876.46876.46876.4     
  41.0

.59612

6830.3 
6908.8 
6890.0 
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 160-5323-1

Login Number: 5323

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ " lo " 1. "' "' " '- !. I. "' lo 

LDC: 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

March 14, 2014 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on March 5, 2014. Attachment 1 is a summary of the samples that were reviewed for each 
analysis. 

LDC Project# 314238: 

SDG# 

160-5324-1 

Fraction 

Strontium-90 

The data validation was performed under EPA Ill & IV guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~ 
Shauna McKellar 
Project Manager/Chemist 

L:\FW TTEC\Aiameda\31423COV_B.wpd 



1 ,953 pages-SF Attachment 1 

ADRIIV LDC #31423 (Tetra Tech EC, Inc.-Santa Ana I NAS Alameda Site 32, FZ01) PO #1 035628-26 

(2) I so. Sr-90 
DATE DATE u (SR-03-

p..DC SDG# REC'D DUE (A-01-R) RC) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 160-5323-1 03/05/14 03/19/14 0 3 0 3 

A 160-5323-1 03/05/14 03/19/14 "ciJ ~3'' .• 'h'l; l:~~:d 

B 160-5324-1 03/05/14 03/19/14 - - 0 16 

B 160-5324-1 03/05/14 03/19/14 - - ~ 1~:~'; 

otal T/SM 0 6 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37 
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INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level Ill and EPA Level IV validation results 
for samples collected during the December 2013 sampling period. Data validation was· 
performed in accordance with the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the United States Environmental 
Protection Agency (USEPA) Contract Laboratory Program National Functional Guidelines 
(CLPNFG) for Inorganic Superfund Data Review (January 201 0). Where specific guidance is 
not available, the data has been evaluated in a conservative manner consistent with industry 
standards using professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Strontium-90 by Department of Energy (DOE) Environmental Measurements Laboratory (EML) 
Method SR-03-RC MOD 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. EPA Level Ill Automated data review outliers 
(including Manual Review Outliers) are presented in Enclosure I. DVRs for samples on which 
EPA Level IV validation was performed are presented in Enclosure II. 

All sample results were subjected to EPA Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, carrier recoveries, laboratory duplicates (DUP), laboratory control 
sample (LCS), method blanks and field duplicate samples. Approximately 39 percent of samples 
were subjected to EPA Level IV evaluation as indicated in Attachment 1, which comprised of the 
QC summary forms as well as the raw data, to confirm sample quantitation and identification. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFGs 
were incorporated with the program's reference library to assess compliance with project 
requirements. 

1 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for strontium-90. The 
associated sample results were qualified as non-detected (U) due to method blank 
contamination as applicable. The sample activities that were not detected or were significantly 
greater than the concentrations found in the associated method blanks were not qualified. The 
details regarding the qualification of data are provided in Enclosures I and II. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) and relative percent differences (RPD) were within QC limits with the exception of one 
LCS/LCSD pair for stontrium-90. The associated sample results were qualified as detected 
estimated (J) as applicable. The details regarding the qualification of data are provided in 
Enclosures I and II. 

VIII. Carrier Recovery 

All carrier recoveries were within validation criteria. 
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IX. Minimum Detectable Activity (MDA) 

The laboratory MDAs were evaluated. All laboratory MDAs met the specified requirements for 
samples on which an EPA Level IV review was performed. 

Minimum detectable activities were not evaluated for the samples reviewed by EPA Level Ill 
criteria. 

X. Sample Result Verification 

All sample result verifications were acceptable for samples on which an EPA Level IV review 
was performed. 

Raw data were not evaluated for the samples reviewed by EPA Level Ill criteria. 

XI. Field Duplicate Samples 

Three field duplicate pairs were collected and analyzed for strontium-90. The field duplicate 
result comparisons are provided in Enclosures I and II. 

XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QAIQC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels with the exceptions noted in the above 
sections. All data are deemed useable for the intended use. 

Data flags are summarized and are presented as Attachment 2. 

4 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

04-Dec-2013 FZ01-SU23-005 160-5324-5 N DPS-7 )QE SR-03-RC MOC 3 

04-Dec-2013 FZ01-SU25-002 160-5324-11 N DPS-7 )QE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU25-002 DUP 160-5324-12 FD DPS-7 )QE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU29-002 160-5324-13 N DPS-7 )QE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU29-002DUP 160-5324-13DUP DUP DPS-7 )QE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU24-002 160-5324-7 N DPS-7 )QE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU24-003 160-5324-8 N DPS-7 )QE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU24-005 160-5324-1 0 N DPS-7 )QE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU24-004 160-5324-9 N DPS-7 )OE SR-03-RC MOC 4 

04-Dec-2013 FZ01-SU24-001 160-5324-6 N DPS-7 )QE SR-03-RC MQ[ 4 

04-Dec-2013 FZ01-SU32-003 160-5324-14 N DPS-7 )QE SR-03-RC MQ[ 4 

05-Dec-2013 FZ01-SU23-002 160-5324-1 N DPS-7 )QE SR-03-RC MQ[ 3 

05-Dec-2013 FZ01-SU23-004 160-5324-3 N DPS-7 )QE SR-03-RC MOC 3 

05-Dec-2013 FZ01-SU23-004 DUP 160-5324-4 FD DPS-7 )QE SR-03-RC MOC 3 

05-Dec-2013 FZ01-SU23-003 160-5324-2 N DPS-7 )QE SR-03-RC MOC 3 

16-Dec-2013 FZ01-SU07-001 160-5324-15 N DPS-7 )QE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU07 -002 160-5324-16 N DPS-7 )QE SR-03-RC MOC 3 

16-Dec-2013 FZ01-SU07 -002DUP 160-5324-16DUP DUP DPS-7 )OE SR-03-RC MOC 3 

16-Dec-2013 FZ01-SU07 -003 160-5324-17 N DPS-7 )QE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU07 -004 160-5324-18 N DPS-7 )OE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU08-005 160-5324-19 N DPS-7 )OE SR-03-RC MOC 3 

16-Dec-2013 FZ01-SU09-001 160-5324-20 N DPS-7 )OE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU09-001 DUP 160-5324-21 FD DPS-7 )QE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU09-002 160-5324-22 N DPS-7 )QE SR-03-RC MQ[ 3 

16-Dec-2013 FZ01-SU09-003 160-5324-23 N DPS-7 )QE SR-03-RC MQ[ 3 

Ill= EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrix Spike Duplicate Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch 10: 160-5324-1 

EDD Filename: Prep160-5324-1 

Sample ID:FZ01-SU23-004 DUP 

Analyte 

STRONTIUM-90 

Sample ID:FZ01-SU23-005 

IAnalyte 

STRONTIUM-90 

Sample ID:FZ01-SU24-002 

Analyte 

STRONTIUM-90 

Sample ID:FZ01-SU24-004 

IAnalyte 

STRONTIUM-90 

Sample ID:FZ01-SU24-005 

Analyte 

STRONTIUM-90 

Sample ID:FZ01-SU25-002 DUP 

IAnalvte 

STRONTIUM-90 

* denotes a non-reportable result 

Data Qualifier Summary 
Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

Collected: 12/5/2013 10:42:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 
','-~ 

0.123 0.119 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Collected: 12/4/201310:54:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.204 0.110 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Collected: 121412013 11 :40:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.277 0.139 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Collected: 12/4/2013 11:56:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.236 0.157 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Collected: 121412013 11 :52:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.224 0.157 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Collected: 12/4/2013 11 :07:00 Analysis Type: RES/WET Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.154 0.148 MDL 0.320 PQL pCi/g UJ Lcs, Mb 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/12/2014 2:45:33 PM ADR version 1.7.0.207 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch ID: 160-5324-1 

EDD Filename: Prep160-5324-1 

Reason Code Legend 

Reason Code 

Lcs Laboratory Control Spike Upper Estimation 

Mb Method Blank Contamination 

*denotes a non-reportable result 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/12/2014 2:45:33 PM ADR version 1.7.0.207 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

Page 2 of2 



Attachment 3 

Field Blank Summary 
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Enclosure I 

EPA Level Ill ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

160-5324-1 



Method Blank Outlier Report 
Lab Reporting Batch ID: 160-5324-1 

EDD Filename: 160-5324-1 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

Method: DOE SR-03~RC-MOD ~ 3
, ,~,-,,~,e,-c··~,,~,~r-33~~~"'7~--~,,,~?'"''~Aftlli~~ 

Matrix: SO 

Method Blank 
IAnalyte I 

Associated 
Sample ID Analysis Date Result Samples 

MB 160-102640/1-A 2/11/2014 11:46:00 AM STRONTIUM-90 0.3337 pCi/g FZ01-SU07-001 
FZ01 -SU23-002 
FZ01-SU23-003 
FZ01 -SU23-004 
FZ01-SU23-004 DUP 
FZ01 -SU23-005 
FZ01 -SU24-001 
FZ01 -SU24-002 
FZ01 -SU24-003 
FZ01 -SU24-004 
FZ01 -SU24-005 
FZ01 -SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU32-003 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

Reported Modified 
Sample ID Analyte Result Final Result 

FZ01 -SU23-004 DUP(RESIWET) STRONTIUM-90 0.123 pCi/g 0. 123U pCi/g 

FZ01-SU23-005(RESIWET) STRONTIUM-90 0.204 pCilg 0.204U pCi!g 

FZ01 -SU24-002(RESIWET) STRONTIUM-90 0.277 pCi/g 0.277U pCi/g 

FZ01 -SU24-004(RESIWET) STRONTIUM-90 0.236 pCi!g 0.236U pCi/g 

FZ01 -SU24-005(RESIWET) STRONTIUM-90 0.224 pCi/g 0.224U pCi/g 

FZ01-SU25-002 DUP(RES!WET) STRONTIUM-90 0.154 pCi/g 0.154U pCi/g 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/12/201412:57:10 PM ADR version 1.7,0,207 Page 1 of 1 



Lab Control Spike/Lab Control Spike Duplicate Outlier Report 
Lab Reporting Batch ID: 160-5324-1 

EDD Filename: 160-5324-1 
0 

Method: DOE SR-03-RC MOD 

Matrix: so 

QCSample/D 
(Associated 

Samples) Compound 
'~ ,, ' 

LCS 160-102640/2-A STRONTIUM-90 
(FZ01-SU07-001 
FZ01-SU23-002 
FZ01-SU23-003 
FZ01-SU23-004 
FZ01-SU23-004 DUP 
FZ01-SU23-005 
FZ01-SU24-001 
FZ01-SU24-002 
FZ01-SU24-003 
FZ01-SU24-004 
FZ01-SU24-005 
FZ01-SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU32-003) 

~ ' 4 ~..,., -~ 

LCS LCSD 
%R %R 

138 -

Project Name and Number: 4659FZ01 -Alameda Site 32 

.1,"" 

%R 
Limits 

88.00-136.00 

3/12/2014 12:51:57 PM ADR version 1.7.0.207 

Laboratory: TESTAME 

eQAPP Name: LANT_FZ01_TA 

"' "':: ="""'""'ii N"''\-;w,=""' lli '~ '\c M" 
!!:''¥ +" * ~~~~ I ~ l'1 qpf ]u1:0"~@: "-Vi 1"-:Ji, 

RPD Affected 
(Limits) Compounds Flag 

- STRONTIUM-90 

J (all detects) 

Page 1 of 1 



Lab Reporting Batch ID: 160-5324-1 

EDD Filename: 160-5324-1 

Field Duplicate RPD Report 
Laboratory: TESTAME 

eQAPP Name: LANT FZ01 TA 
Method: DOE SR-03-kc MOD ~ - ~~~= "' - ~"r"=,.?A=;;=-"'~"-r=r~!l¥~_lfP62'"J'="'Fw?Y.I'k=wr:ty'%k~~~ilf'if~~£'ffij 

~ ~ Xi ~ 

Matrix: so 
Concentration (pCilg) 

I FZ01-SU23-004 DUP 
Sample eQAPP 

Analyte FZ01-SU23-004 RPD RPD Flag 

STRONTIUM-90 0.320 u I 0.123 200 No Qualifiers Applied 

Concentration (pCilg) 

I 
Sample eQAPP 

Analyte FZ01-SU25-002 FZ01-SU25-002 DUP RPD RPD Flag 

STRONTIUM-90 0.320 u I 0.154 200 No Qualifiers Applied 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/12/2014 12:56:09 PM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 31423861 

SDG #: 160-5324-1 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
ADR!w-

Stv-oV1tlv1111- 'IV (EML SR-:-03- ~c) 
METHOD: 'Fotal Strontium (EPA Method 905.0) ~~ 

Date?) -7-14 
Page:_Lof_l_ 

Reviewer: M s:;.. 
2nd Reviewer: <vlQ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ll:alidaticc Area I I Comments 

I. Technical holdino times A Samolina dates: ~~-Lf-13 + IAvovt.t Lt I d-lh- I 'S 
II. Initial calibration A v 

Ill. Calibration verification A 
IV. Blanks Sw 
v. Matrix Spike/Matrix Spike Duplicates N Not reviewed for ADR validation. rllo-f 1/"'(Uf U ; r.r e-J 
VI. Duf)licates 

VII. Laboratory control samples 

VIII. Carrier recovery 

IX. Minimum detectable activity (MDA) 

X. Sample result verification 

XI. Overall assessment of data 

XII. Field duplicates 

)(Ill ~i<>lrl hl<>ni<'" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

-A 
Not reviewed for ADR validation. 'Du·p ( $~<:.- 1~0- 53~3-1) 

sw Not reviewed for ADR validation. LCS 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

sw 1).:: 3+c..( 1): ll T f;l D.:: ~O+c)t 
N 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples:** Indicates sample underwent Level IV validation 
all ~fJt( 

1 I FZ01-SU23-002 11 I FZ01-SU25-002** 21.;1 FZ01-SU09-001-DUP 31 

2 l 12 I 
~ 

FZ01-SU23-003 FZ01-SU25-002-DUP** 22 C:l FZ01-SU09-002 32 

3 1 131 
.., 

FZ01-SU23-004 FZ01-SU29-002** 23~ FZ01-5U09-003 33 

4 t FZ01-SU23-004-DUP 14 l FZ01-SU32-003** 243 FZ01-SU29-002DUP 34 

5 I FZ01-SU23-005 15 I FZ01-SU07-001 25 ;l FZ01-SU07 -002DUP 35 

I 
., 

6 FZ01-SU24-001 *• 16 d FZ01-SU07-002 26 36 

7 I FZ01-SU24-002** 17~ FZ01-SU07-003 27 37 

8 I FZ01-SU24-003** 18~ FZ01-SU07-004 28 381 P'BSI 

9 I FZ01-SU24-004** 19l FZ01-SU08-005 29 39, PBS?-

10 I FZ01-SU24-005** 20J FZ01-SU09-001 30 403 Pf,$1 

Notes: _________________________________ _ 

31423861W.wpd 
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Enclosure II 

EPA Level IV Data Validation Reports 



LDC Report# 31423861 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: NAS Alameda Site 32, FZ01 

Collection Date: December 4, 2013 

LDC Report Date: March 13, 2014 

Matrix: Soil 

Parameters: Strontium-90 

Validation Level: EPA Level IV 

Laboratory: TestAmerica, Inc. 

Sample Delivery Group (SDG): 160-5324-1 

Sample Identification 

FZ01-SU24-001 
FZ01-SU24-002 
FZ01-SU24-003 
FZ01-SU24-004 
FZO 1-SU24-005 
FZ01-SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU29-002 
FZ01-SU32-003 

V:\LOGIN\FW TTEC\ALAMEDA\31423B61_FW4.DOC 



Introduction 

This data review covers 9 soil samples listed on the cover sheet. The analyses were per 
DOE EML SR-03-RC Modified for Strontium-90. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 201 0). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

2 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Strontium-90 0.3337 pCi/g FZ01-SU24-001 
FZ01-SU24-002 
FZ01-SU24-003 
FZ01-SU24-004 
FZ01-SU24-005 
FZ01-SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU32-003 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks with the following 
exceptions: 

Reported Modified Final 
Sample Isotope Activity Activity 

FZ01-SU24-002 Strontium-90 0.277 pCi/g 0.277U pCi/g 

FZ01-SU24-004 Strontium-90 0.236 pCi/g 0.236U pCi/g 

FZ01-SU24-005 Strontium-90 0.224 pCi/g 0.224U pCi/g 

3 
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Reported Modified Final 
Sample Isotope Activity Activity 

FZ01-SU25-002 DUP Strontium-90 0.154 pCi/g 0.154U pCi/g 

V. Matrix Spike/(Matrix Spike) Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Duplicates 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Isotope %R (Limits) Samples Flag AorP 

LCS Strontium-90 138 (88-136) FZ01-SU24-001 J (all detects) p 
FZ01-SU24-002 
FZ01-SU24-003 
FZ01-SU24-004 
FZ01-SU24-005 
FZ01-SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU32-003 

VIII. Carrier Recovery 

All carrier recoveries were within validation criteria. 

IX. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

4 
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XII. Field Duplicates 

Samples FZ01-SU25-002 and FZ01-SU25-002 DUP were identified as field duplicates. 
No strontium-90 detected in any of the samples with the following exceptions: 

Activity (pCi/L) 

Isotope FZ01-SU25-002 FZ01-SU25-002 DUP RPD 

I Strontium-90 0.0521U 0.154 200 

XIII. Field Blanks 

No field blanks were identified in this SDG. 

5 
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NAS Alameda Site 32, FZ01 
Strontium-90 - Data Qualification Summary - SDG 160-5324-1 

SDG Sample Isotope Flag AorP Reason 

160-5324-1 FZ01-SU24-001 Strontium-90 J (all detects) p Laboratory control 
FZ01-SU24-002 samples (%R) 
FZ01-SU24-003 
FZ01-SU24-004 
FZ01-SU24-005 
FZ01-SU25-002 
FZ01-SU25-002 DUP 
FZ01-SU32-003 

NAS Alameda Site 32, FZ01 
Strontium-90 - Laboratory Blank Data Qualification Summary - SDG 160-5324-1 

Modified Final 
SDG Sample Isotope Activity AorP 

160-5324-1 FZ01-SU24-002 Strontium-90 0.277U pCi/g A 

160-5324-1 FZ01-SU24-004 Strontium-90 0.236U pCi/g A 

160-5324-1 FZ01-SU24-005 Strontium-90 0.224U pCi/g A 

160-5324-1 FZ01-SU25-002 DUP Strontium-90 0.154U pCi/g A 

6 
V:\LOGIN\FW TIEC\ALAMEDA\31423B61_FW4.DOC 



LDC #:_3"'-1;.....:4,::::;23=8=6'-'-1 __ _ 
SDG #:_...:..;16=0'--'-5=3=2:....:.4-__,1 __ 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
AeR/IV 

5tv-oY~t•'v""'- 'to (EML SR-03-
METHOD: 'fatal Strontiuffi (EPA Metl 10d 985:e) t:}1J ~ 

,. 
~c;J 

,.,.I) t) 

Date:':J -7- II..{ 

Page:_Lof_l_ 
Reviewer: M G 

2nd Reviewer: C "'"' 
Y~\ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea I I Comments 

I. Technical holding times A Sampling dates: ~~-Lt-13 

II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks Sw 
v. Matrix Spike/Matrix Spike Duplicates N Not reviewed for ADR validation. 1"\0-t .req u; lf'e-J 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

)(Ill 

Note: 

Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

J:";oln nl<:>nL-" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A Not reviewed for ADR validation. 

sw Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

sw =t>• ~"' -t 'D= 11-t-1:;2 
N 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

'DuP ( $~(r 
LCS 

:g- ~e· fJI 

FB = Field blank EB = Equipment blank 

1~0- 53:)3-l) 

Validated Samples:** Indicates sample underwent Level IV validation 
SDt( all 

1 I -Lu ~UL.:>-UY£" 11 I FZ01-SU25-002** 21J - - -uvr 31 

2 I FZ01-SU2/o03 12 I 
,. 

FZ01-SU09-oo/ FZ01-SU25-002,1cDUP** 22 f) 32 

3 1 FZ01-~3-004 13 "3 FZ01-SU29-002** 23?. FZ01-SU0~3 33 

4 I F~SU23-004-DUP 14 \ FZ01-SU32-003** 243 FZ01-~9-002DUP 34 

5 rL -uuo 15 I F">"· <'I ~,.,_ 25 j. F_.L 35 

I ") 
Fzo1-suo/oo2 6 FZ01-SU24-001 ** 16 ol 26 36 

7 I FZ01-SU24-002** 17 j. FZ01-Svb7-003 27 37 

8 I FZ01-SU24-003** 18~ FZ01jU07-004 28 381 PSSI 

9 I FZ01-SU24-004** 19l Fzlsuo8-005 29 39 ') PBS~ 

10 I FZ01-SU24-005** 20 cJ L 30 403 Pf>$3 -Lu -v""'"-uu 

Notes: ____________________________________________________________________ ___ 

31423B61W.wpd 

I 



LDC #: 314 d. 313G:. I 
SDG #: -----------------

£ML Sl<.-03-f<C. 
Method:Radiochemistry(liif1A Mgthad ) 

NIST traceable standards used for all calibrations? 

radionuc!ide? 

Were check sources including background counts analyzed at the requiried 
nTn;;ausnc:v and within laboratory control limits? 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

frequency of 5% in this SDG? 

all duplicate sample duplicate error rations (DER) < 1.42?. 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.IV version 1.0 

Page: \ of -;; 
Reviewer:-""~ 

2nd Reviewer:. <yv, 



LDC #: ?I 'i;?.:, B<o I 
SDG #: ______ _ 

analytes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I ' 

Page: ~of~ 
Reviewer0 G 

2nd Reviewer:~ 



LDC #: 31423861 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: Radiochemistry, Method EML SR-03-RC 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
- N N/A Were blank analyses performed as required? If no, please see qualifications below. 
Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

(p-t'2.1 lt.l 
Cone. units: oCi/q Associated Samples: 4 42,44,16 

Page:_j_of_j_ 

Reviewer: M & 
2nd Reviewer: ~ 

I' ·----.-- " ·-·.... ,1 Blank II Action Limit 1 Sample Identification 
I I I I ! I I I I .I 

7 9 10 12 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Bianks\31423861. wpd 



LDC #: '3 I 4 ;}. '3 13 b I 
SDG #: -

VAliDATION FINDINGS WORKSHEET 
Laboratory Control Sample (LCS) 

METHOD: Radiochemistry (Method: £MLSR- 03-RC. 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
W~ N/A Was a laboratory control sample (LCS) analyzed at the required frequency in this SDG? 
Y N/A Were all LCS percent recoveries (%R} within the control limits of 75-125%? 

I,..E._VELIV ONLY: · . 
WN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

# LCSID Matrix 

II I L C.S =t Soil Sv--10 /38 
~:~~~~~= 1 ~~ 

Page:_Lof_l_ 
Reviewer: MQ 

2nd Reviewer:~ 

--------
-- I 

Qualifications 

J ~ts/ P 

Com men~=------------------------------------------------------------------------------------------------------------------------

LCS.35 



LDC:31423B61 

Method: (EML SR-03-RC) 

Analyte 

Sr-90 I 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Activity (pCi/g) 

11 1 12 

0.0521U I 0.154 I 

V:\FIELD DUPLICATES\FD_inorganic\31423B61 

RPD 

200 I 

Page:_Lof L 
Reviewer: 1"\ & 

2nd Reviewer:~ 



LDC #: 3 I Lf d. 3 8 ~ I 
SDG #: -

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: £ M L Sf?.- 03- R C. ) 

Page:_l ___ of_l _ 
Reviewer: M G 

2nd Reviewer: ~ 
\ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R =Found x 100 
True 

Where, Found = activity of each analyte measured In the analysis of the sample. 
True = activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = iS-Di x 100 
(S+D)/2 

[ Sam~aiD 

Where, S = Original sample activity 
D = Duplicate sample activity 

"fypo of Analysis Analyte -

[ Recalculated ] 
Found/S (units) True/D (units) o/oR or RPD 

RePorted 
Acceptable 

o/oR or RPD (Y/N) 

: Laboratory control sample 

(rc;~' LCS s~~ ~o q,930 (rcift) q, ly /0 OJ y ID't ! 

' -· .... 
Matrix spike sample I 

I 

- - - -- - -
! -

Duplicate RPD o.,{f (rei 1
1 0-0~(A (pel, ~E'R 'R.£'R 

Slf'- 90 O-'i3 0~'-13 
y dY '!. 0.1~1 -t- O.J'3G:. -

Chemical recovery Sr- o. oct IL{ (~) 
0.{<0~8 
I),JQt; (~) ~"' 'B7.9] ~ 87. ~ 

7 '( o.0~3~ (}) 0 .0.1'i ~ (j.) CJ 4, L.( 4 'i. 4 

Comments: Refer to approgriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 
SDG#: ___ _ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method:_£_M_L_S_R_-_0_3_-_R_c_.....~ 

Page:_l_of.J__ 
Reviewer: t'\ G 

·2nd reviewer: Cf\r\ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
('jJ_ N N/A Have results been reported and calculated correctly? 
&) N N/A Are results within the calibrated range of the instruments? 

Analyte results for ___ # __ 7_--4-_S'_-r_-_q_o _________ .reported with a positive detect were recalculated 
and verified using the following equation: 

Activity= Recalculation: 

(cpm- bckgrd cpm)::__ __ _:O...:.._?.....:t;:...O:._-_o_._Lf..:.'-'-~~-::-------:-:---
(2.22)(E)(Voi)(CF) 

(~.a~)( o.l.f'-lt>rJ~)( t.ouJ3~(D.~-r~)(o.'tt.~i..1) ( 0-5c,s-) 
E = Efficiency 
Vol= Volume 
CF = %R. Self-absorbance. abundance, ect. 

' I 
# SampleiO 

I l 

;) ~ 

3 tO 

t..t 1;2 

I 
'5 13 

I I 

Analyte 

Sf" - to 

s---- qo 

Sv--qo 

cs~-qo 

<3v--Cf0 

Note: So. rnples Co, s I ,, ~V\J tt{ 0 11'€- N.D. 

RECAt.C.35 

Reported 
Concentration 

{ pt.i/'5,.-) 
v 

o. d77 

0. ~3~ 

0 • ~ ~'-f 

o .tSY 

I 0·151 

Calculated 
Conce~tion Acceptable 
( pc: ~) (Y/N) 

D- 'd77 '{ 

O·Ol3(o 

Q.'J~(o 

; 

0 ·I 5~ 

O.ll)l !I 

I 

Version 1.0 (3/2/2000} 

I 



ANALYTICAL REPORT

Job Number: 160-5324-1

Job Description: Alameda Site 32

For:
Tetra Tech, Inc.

17885 Von Karman Ave, Ste 500
Irvine, CA  92614

Attention:  Sabina Sudoko

_____________________________________________

Approved for release.
Erika K Gish
Project Manager II
2/28/2014 10:35 AM

Erika K Gish, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
erika.gish@testamericainc.com

02/28/2014  
Revision: 1

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis

Page 4 of 1142



CASE NARRATIVE

Client: Tetra Tech, Inc.

Project: Alameda Site 32

Report Number: 160-5324-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 

exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 

the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 

Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 

are documented on the batch extraction logs:

Method 3600C: Cleanup

Method 3620C: Florisil Cleanup

Method 3630C: Silica Gel Cleanup

Method 3640A: Gel-Permeation Cleanup

Method 3650B: Acid-Base Partition Cleanup

Method 3660B: Sulfur Cleanup

Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

Revision 1:  Client requested that "J" flags be removed from data for QC excursions.

RECEIPT

The samples were received on 1/28/2014 10:25 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 21.0º C.

STRONTIUM-90 (GFPC)

Samples FZ01-SU23-002 (160-5324-1), FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), FZ01-SU23-004 DUP 

(160-5324-4), FZ01-SU23-005 (160-5324-5), FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), FZ01-SU24-003 

(160-5324-8), FZ01-SU24-004 (160-5324-9), FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), FZ01-SU25-002 DUP 

(160-5324-12), FZ01-SU29-002 (160-5324-13), FZ01-SU32-003 (160-5324-14), FZ01-SU07-001 (160-5324-15), FZ01-SU07-002 

(160-5324-16), FZ01-SU07-003 (160-5324-17), FZ01-SU07-004 (160-5324-18), FZ01-SU08-005 (160-5324-19), FZ01-SU09-001 

(160-5324-20), FZ01-SU09-001 DUP (160-5324-21), FZ01-SU09-002 (160-5324-22) and FZ01-SU09-003 (160-5324-23) were analyzed 

for Strontium-90 (GFPC) in accordance with DOE SR-03-RC. The samples were prepared on 01/31/2014 and 02/12/2014 and analyzed 

Page 5 of 1142



on 02/11/2014 and 02/21/2014. 

Count Time: All samples and QC were counted for 400 mins.

The method blank (MB) associated with the following samples exhibited concentrations of strontium-90 above the requested limit:  

(160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), FZ01-SU07-001 (160-5324-15), FZ01-SU23-002 (160-5324-1), 

FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), FZ01-SU23-004 DUP (160-5324-4), FZ01-SU23-005 (160-5324-5), 

FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), FZ01-SU24-003 (160-5324-8), FZ01-SU24-004 (160-5324-9), 

FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), FZ01-SU25-002 DUP (160-5324-12), FZ01-SU25-004 (160-5323-1), 

FZ01-SU32-003 (160-5324-14). The contaminant was not detected in the associated samples, therefore re-analysis is not required.

The laboratory control sample (LCS) spike recovery associated with the following samples was outside the upper control limit of 136% 

(137%) indicating a potential positive bias for strontium-90:  (160-5323-1 DU),  (LCS 160-102640/2-A),  (MB 160-102640/1-A), 

FZ01-SU07-001 (160-5324-15), FZ01-SU23-002 (160-5324-1), FZ01-SU23-003 (160-5324-2), FZ01-SU23-004 (160-5324-3), 

FZ01-SU23-004 DUP (160-5324-4), FZ01-SU23-005 (160-5324-5), FZ01-SU24-001 (160-5324-6), FZ01-SU24-002 (160-5324-7), 

FZ01-SU24-003 (160-5324-8), FZ01-SU24-004 (160-5324-9), FZ01-SU24-005 (160-5324-10), FZ01-SU25-002 (160-5324-11), 

FZ01-SU25-002 DUP (160-5324-12), FZ01-SU25-004 (160-5323-1), FZ01-SU32-003 (160-5324-14). The contaminant was not detected 

in the associated samples, therefore re-analysis is not required.

No other difficulties were encountered during the Sr-90 analysis.

All other quality control parameters were within the acceptance limits.
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-1Client Sample ID: FZ01-SU23-002
Matrix: SolidDate Collected: 12/05/13 10:38

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0924 U

(2σ+/-)

0.172

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1360.320

RL DLC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 191.6

Lab Sample ID: 160-5324-2Client Sample ID: FZ01-SU23-003
Matrix: SolidDate Collected: 12/05/13 10:51

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0579 U

(2σ+/-)

0.163

(2σ+/-)

102/11/14 11:4601/31/14 11:28pCi/g0.1300.320

RL DLC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 191.6

Lab Sample ID: 160-5324-3Client Sample ID: FZ01-SU23-004
Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.105 U

(2σ+/-)

0.165

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1300.320

RL DLC

0.165

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 193.2

Lab Sample ID: 160-5324-4Client Sample ID: FZ01-SU23-004 DUP
Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.123

(2σ+/-)

0.154

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1190.320

RL DLC

0.154

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 190.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-5Client Sample ID: FZ01-SU23-005
Matrix: SolidDate Collected: 12/04/13 10:54

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.204

(2σ+/-)

0.150

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1100.320

RL DLC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.0

Lab Sample ID: 160-5324-6Client Sample ID: FZ01-SU24-001
Matrix: SolidDate Collected: 12/04/13 12:37

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0191 U

(2σ+/-)

0.176

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1460.320

RL DLC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.4

Lab Sample ID: 160-5324-7Client Sample ID: FZ01-SU24-002
Matrix: SolidDate Collected: 12/04/13 11:40

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.277

(2σ+/-)

0.188

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1390.320

RL DLC

0.187

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 194.4

Lab Sample ID: 160-5324-8Client Sample ID: FZ01-SU24-003
Matrix: SolidDate Collected: 12/04/13 11:44

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0298 U

(2σ+/-)

0.173

(2σ+/-)

102/11/14 11:4701/31/14 11:28pCi/g0.1440.320

RL DLC

0.173

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:47 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:47 192.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-9Client Sample ID: FZ01-SU24-004
Matrix: SolidDate Collected: 12/04/13 11:56

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.236

(2σ+/-)

0.206

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1570.320

RL DLC

0.205

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.6

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 194.8

Lab Sample ID: 160-5324-10Client Sample ID: FZ01-SU24-005
Matrix: SolidDate Collected: 12/04/13 11:52

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.224

(2σ+/-)

0.204

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1570.320

RL DLC

0.204

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.2

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 191.6

Lab Sample ID: 160-5324-11Client Sample ID: FZ01-SU25-002
Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0521 U

(2σ+/-)

0.203

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1640.320

RL DLC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.5

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 195.2

Lab Sample ID: 160-5324-12Client Sample ID: FZ01-SU25-002 DUP
Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.154

(2σ+/-)

0.190

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1480.320

RL DLC

0.189

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 188.0
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-13Client Sample ID: FZ01-SU29-002
Matrix: SolidDate Collected: 12/04/13 11:35

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.151

(2σ+/-)

0.127

(2σ+/-)

102/21/14 15:4502/12/14 13:53pCi/g0.09530.320

RL DLC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

02/12/14 13:53 02/21/14 15:45 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.9

Y Carrier 40 - 110 02/12/14 13:53 02/21/14 15:45 189.2

Lab Sample ID: 160-5324-14Client Sample ID: FZ01-SU32-003
Matrix: SolidDate Collected: 12/04/13 13:12

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.101 U

(2σ+/-)

0.208

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1660.320

RL DLC

0.208

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 186.7

Lab Sample ID: 160-5324-15Client Sample ID: FZ01-SU07-001
Matrix: SolidDate Collected: 12/16/13 08:26

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0781 U

(2σ+/-)

0.202

(2σ+/-)

102/11/14 11:4301/31/14 11:28pCi/g0.1620.320

RL DLC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 11:28 02/11/14 11:43 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.1

Y Carrier 40 - 110 01/31/14 11:28 02/11/14 11:43 195.2

Lab Sample ID: 160-5324-16Client Sample ID: FZ01-SU07-002
Matrix: SolidDate Collected: 12/16/13 08:30

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0364 U

(2σ+/-)

0.123

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.1030.320

RL DLC

0.123

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-17Client Sample ID: FZ01-SU07-003
Matrix: SolidDate Collected: 12/16/13 08:33

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0995

(2σ+/-)

0.117

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09010.320

RL DLC

0.117

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.5

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 191.6

Lab Sample ID: 160-5324-18Client Sample ID: FZ01-SU07-004
Matrix: SolidDate Collected: 12/16/13 08:37

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0643 U

(2σ+/-)

0.121

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09550.320

RL DLC

0.120

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.0

Lab Sample ID: 160-5324-19Client Sample ID: FZ01-SU08-005
Matrix: SolidDate Collected: 12/16/13 08:59

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0477 U

(2σ+/-)

0.117

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09360.320

RL DLC

0.117

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 195.2

Lab Sample ID: 160-5324-20Client Sample ID: FZ01-SU09-001
Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0787 U

(2σ+/-)

0.122

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09570.320

RL DLC

0.122

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.6

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 190.8
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Client Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID: 160-5324-21Client Sample ID: FZ01-SU09-001 DUP
Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0586 U

(2σ+/-)

0.109

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09320.320

RL DLC

0.109

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.1

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.8

Lab Sample ID: 160-5324-22Client Sample ID: FZ01-SU09-002
Matrix: SolidDate Collected: 12/16/13 09:07

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 -0.0616 U

(2σ+/-)

0.112

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09550.320

RL DLC

0.112

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 192.4

Lab Sample ID: 160-5324-23Client Sample ID: FZ01-SU09-003
Matrix: SolidDate Collected: 12/16/13 09:12

Date Received: 01/28/14 10:25

Method: SR-03-RC - Strontium-90 (GFPC)

Analyte

Strontium-90 0.0552 U

(2σ+/-)

0.123

(2σ+/-)

102/11/14 18:4801/31/14 15:02pCi/g0.09810.320

RL DLC

0.123

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Sr Carrier 40 - 110

Carrier

01/31/14 15:02 02/11/14 18:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Y Carrier 40 - 110 01/31/14 15:02 02/11/14 18:48 190.4
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Tracer/Carrier Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (40-110) (40-110)

Sr (C) Y

87.1 92.0160-5323-A-1-B DU

Percent Yield (Acceptance Limits)

Duplicate

87.7 91.6160-5324-1 FZ01-SU23-002

88.3 91.6160-5324-2 FZ01-SU23-003

88.7 93.2160-5324-3 FZ01-SU23-004

89.2 90.0160-5324-4 FZ01-SU23-004 DUP

87.4 92.0160-5324-5 FZ01-SU23-005

86.4 92.4160-5324-6 FZ01-SU24-001

87.2 94.4160-5324-7 FZ01-SU24-002

88.0 92.0160-5324-8 FZ01-SU24-003

86.6 94.8160-5324-9 FZ01-SU24-004

86.2 91.6160-5324-10 FZ01-SU24-005

87.5 95.2160-5324-11 FZ01-SU25-002

87.7 88.0160-5324-12 FZ01-SU25-002 DUP

86.9 89.2160-5324-13 FZ01-SU29-002

88.8 89.6160-5324-13 DU FZ01-SU29-002

89.1 86.7160-5324-14 FZ01-SU32-003

87.1 95.2160-5324-15 FZ01-SU07-001

89.7 92.8160-5324-16 FZ01-SU07-002

90.3 91.6160-5324-16 DU FZ01-SU07-002

87.5 91.6160-5324-17 FZ01-SU07-003

90.2 92.0160-5324-18 FZ01-SU07-004

87.7 95.2160-5324-19 FZ01-SU08-005

89.6 90.8160-5324-20 FZ01-SU09-001

90.1 92.8160-5324-21 FZ01-SU09-001 DUP

88.3 92.4160-5324-22 FZ01-SU09-002

89.0 90.4160-5324-23 FZ01-SU09-003

91.4 92.0LCS 160-102640/2-A Lab Control Sample

92.5 90.0LCS 160-102656/2-A Lab Control Sample

88.8 86.7LCS 160-104532/2-A Lab Control Sample

89.0 86.3MB 160-102640/1-A Method Blank

90.6 95.2MB 160-102656/1-A Method Blank

90.5 90.4MB 160-104532/1-A Method Blank

Tracer/Carrier Legend

Sr (C) = Sr Carrier

Y = Y Carrier

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-102640/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

102/11/14 11:4601/31/14 11:28pCi/g0.151

DLC

0.320

RL

0.2060.204

(2σ+/-) (2σ+/-)

MB

0.3337

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 01/31/14 11:28 02/11/14 11:46 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.0

MB MB

01/31/14 11:28 02/11/14 11:46 1Y Carrier 86.3 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102640/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

136-8813812.619.14 1.17 0.320 0.123

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

91.4

LCS

Y Carrier 92.0 40 - 110

Client Sample ID: DuplicateLab Sample ID: 160-5323-A-1-B DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102640

Strontium-90

Analyte

10.660.26560.0175 0.191 0.320 0.142

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

87.1

DU

Y Carrier 92.0 40 - 110

Client Sample ID: Method BlankLab Sample ID: MB 160-102656/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

U 102/11/14 18:4701/31/14 15:02pCi/g0.0995

DLC

0.320

RL

0.1230.122

(2σ+/-) (2σ+/-)

MB

0.02384

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 01/31/14 15:02 02/11/14 18:47 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.6

MB MB

01/31/14 15:02 02/11/14 18:47 1Y Carrier 95.2 40 - 110

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-102656/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

136-881009.1199.14 0.845 0.320 0.0916

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

92.5

LCS

Y Carrier 90.0 40 - 110

Client Sample ID: FZ01-SU07-002Lab Sample ID: 160-5324-16 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 104395 Prep Batch: 102656

Strontium-90

Analyte

10.28U0.03270-0.0364 U 0.125 0.320 0.101

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

90.3

DU

Y Carrier 91.6 40 - 110

Client Sample ID: Method BlankLab Sample ID: MB 160-104532/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

U 102/21/14 15:4402/12/14 13:53pCi/g0.0926

DLC

0.320

RL

0.1150.115

(2σ+/-) (2σ+/-)

MB

0.03426

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Sr Carrier 40 - 110 02/12/14 13:53 02/21/14 15:44 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.5

MB MB

02/12/14 13:53 02/21/14 15:44 1Y Carrier 90.4 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-104532/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

136-881099.9309.14 0.920 0.320 0.108

RL DLC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Sr Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

88.8

LCS

Y Carrier 86.7 40 - 110

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method: SR-03-RC - Strontium-90 (GFPC) (Continued)

Client Sample ID: FZ01-SU29-002Lab Sample ID: 160-5324-13 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 106762 Prep Batch: 104532

Strontium-90

Analyte

10.43U0.036620.151 0.136 0.320 0.110

RL DLC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Sr Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

88.8

DU

Y Carrier 89.6 40 - 110

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Rad

Prep Batch: 102640

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5323-A-1-B DU Duplicate Total/NA

Solid DPS-7160-5324-1 FZ01-SU23-002 Total/NA

Solid DPS-7160-5324-2 FZ01-SU23-003 Total/NA

Solid DPS-7160-5324-3 FZ01-SU23-004 Total/NA

Solid DPS-7160-5324-4 FZ01-SU23-004 DUP Total/NA

Solid DPS-7160-5324-5 FZ01-SU23-005 Total/NA

Solid DPS-7160-5324-6 FZ01-SU24-001 Total/NA

Solid DPS-7160-5324-7 FZ01-SU24-002 Total/NA

Solid DPS-7160-5324-8 FZ01-SU24-003 Total/NA

Solid DPS-7160-5324-9 FZ01-SU24-004 Total/NA

Solid DPS-7160-5324-10 FZ01-SU24-005 Total/NA

Solid DPS-7160-5324-11 FZ01-SU25-002 Total/NA

Solid DPS-7160-5324-12 FZ01-SU25-002 DUP Total/NA

Solid DPS-7160-5324-14 FZ01-SU32-003 Total/NA

Solid DPS-7160-5324-15 FZ01-SU07-001 Total/NA

Solid DPS-7LCS 160-102640/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102640/1-A Method Blank Total/NA

Prep Batch: 102656

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5324-16 FZ01-SU07-002 Total/NA

Solid DPS-7160-5324-16 DU FZ01-SU07-002 Total/NA

Solid DPS-7160-5324-17 FZ01-SU07-003 Total/NA

Solid DPS-7160-5324-18 FZ01-SU07-004 Total/NA

Solid DPS-7160-5324-19 FZ01-SU08-005 Total/NA

Solid DPS-7160-5324-20 FZ01-SU09-001 Total/NA

Solid DPS-7160-5324-21 FZ01-SU09-001 DUP Total/NA

Solid DPS-7160-5324-22 FZ01-SU09-002 Total/NA

Solid DPS-7160-5324-23 FZ01-SU09-003 Total/NA

Solid DPS-7LCS 160-102656/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-102656/1-A Method Blank Total/NA

Prep Batch: 104532

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DPS-7160-5324-13 FZ01-SU29-002 Total/NA

Solid DPS-7160-5324-13 DU FZ01-SU29-002 Total/NA

Solid DPS-7LCS 160-104532/2-A Lab Control Sample Total/NA

Solid DPS-7MB 160-104532/1-A Method Blank Total/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU23-002 Lab Sample ID: 160-5324-1
Matrix: SolidDate Collected: 12/05/13 10:38

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU23-003 Lab Sample ID: 160-5324-2
Matrix: SolidDate Collected: 12/05/13 10:51

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:46 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU23-004 Lab Sample ID: 160-5324-3
Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU23-004 DUP Lab Sample ID: 160-5324-4
Matrix: SolidDate Collected: 12/05/13 10:42

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU23-005 Lab Sample ID: 160-5324-5
Matrix: SolidDate Collected: 12/04/13 10:54

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU24-001 Lab Sample ID: 160-5324-6
Matrix: SolidDate Collected: 12/04/13 12:37

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

TestAmerica St. Louis

Page 18 of 1142



Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU24-002 Lab Sample ID: 160-5324-7
Matrix: SolidDate Collected: 12/04/13 11:40

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU24-003 Lab Sample ID: 160-5324-8
Matrix: SolidDate Collected: 12/04/13 11:44

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 11:47 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU24-004 Lab Sample ID: 160-5324-9
Matrix: SolidDate Collected: 12/04/13 11:56

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

Client Sample ID: FZ01-SU24-005 Lab Sample ID: 160-5324-10
Matrix: SolidDate Collected: 12/04/13 11:52

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

Client Sample ID: FZ01-SU25-002 Lab Sample ID: 160-5324-11
Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

Client Sample ID: FZ01-SU25-002 DUP Lab Sample ID: 160-5324-12
Matrix: SolidDate Collected: 12/04/13 11:07

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU29-002 Lab Sample ID: 160-5324-13
Matrix: SolidDate Collected: 12/04/13 11:35

Date Received: 01/28/14 10:25

Prep DPS-7 02/12/14 13:53 RLS104532 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 106762 02/21/14 15:45 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU32-003 Lab Sample ID: 160-5324-14
Matrix: SolidDate Collected: 12/04/13 13:12

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

Client Sample ID: FZ01-SU07-001 Lab Sample ID: 160-5324-15
Matrix: SolidDate Collected: 12/16/13 08:26

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 11:28 RLS102640 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104233 02/11/14 11:43 MLK TAL SLTotal/NA

Client Sample ID: FZ01-SU07-002 Lab Sample ID: 160-5324-16
Matrix: SolidDate Collected: 12/16/13 08:30

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU07-003 Lab Sample ID: 160-5324-17
Matrix: SolidDate Collected: 12/16/13 08:33

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU07-004 Lab Sample ID: 160-5324-18
Matrix: SolidDate Collected: 12/16/13 08:37

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Client Sample ID: FZ01-SU08-005 Lab Sample ID: 160-5324-19
Matrix: SolidDate Collected: 12/16/13 08:59

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU09-001 Lab Sample ID: 160-5324-20
Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU09-001 DUP Lab Sample ID: 160-5324-21
Matrix: SolidDate Collected: 12/16/13 09:03

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU09-002 Lab Sample ID: 160-5324-22
Matrix: SolidDate Collected: 12/16/13 09:07

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Client Sample ID: FZ01-SU09-003 Lab Sample ID: 160-5324-23
Matrix: SolidDate Collected: 12/16/13 09:12

Date Received: 01/28/14 10:25

Prep DPS-7 01/31/14 15:02 RLS102656 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SR-03-RC 1 104395 02/11/14 18:48 RTM TAL SLTotal/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Certification Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

L-A-B L2305DoD ELAP 01-10-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

SR-03-RC Solid Gross Alpha

SR-03-RC Solid Gross Beta

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Method Method Description LaboratoryProtocol

DOESR-03-RC Strontium-90 (GFPC) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-5324-1Client: Tetra Tech, Inc.

Project/Site: Alameda Site 32

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-5324-1 FZ01-SU23-002 Solid 12/05/13 10:38 01/28/14 10:25

160-5324-2 FZ01-SU23-003 Solid 12/05/13 10:51 01/28/14 10:25

160-5324-3 FZ01-SU23-004 Solid 12/05/13 10:42 01/28/14 10:25

160-5324-4 FZ01-SU23-004 DUP Solid 12/05/13 10:42 01/28/14 10:25

160-5324-5 FZ01-SU23-005 Solid 12/04/13 10:54 01/28/14 10:25

160-5324-6 FZ01-SU24-001 Solid 12/04/13 12:37 01/28/14 10:25

160-5324-7 FZ01-SU24-002 Solid 12/04/13 11:40 01/28/14 10:25

160-5324-8 FZ01-SU24-003 Solid 12/04/13 11:44 01/28/14 10:25

160-5324-9 FZ01-SU24-004 Solid 12/04/13 11:56 01/28/14 10:25

160-5324-10 FZ01-SU24-005 Solid 12/04/13 11:52 01/28/14 10:25

160-5324-11 FZ01-SU25-002 Solid 12/04/13 11:07 01/28/14 10:25

160-5324-12 FZ01-SU25-002 DUP Solid 12/04/13 11:07 01/28/14 10:25

160-5324-13 FZ01-SU29-002 Solid 12/04/13 11:35 01/28/14 10:25

160-5324-14 FZ01-SU32-003 Solid 12/04/13 13:12 01/28/14 10:25

160-5324-15 FZ01-SU07-001 Solid 12/16/13 08:26 01/28/14 10:25

160-5324-16 FZ01-SU07-002 Solid 12/16/13 08:30 01/28/14 10:25

160-5324-17 FZ01-SU07-003 Solid 12/16/13 08:33 01/28/14 10:25

160-5324-18 FZ01-SU07-004 Solid 12/16/13 08:37 01/28/14 10:25

160-5324-19 FZ01-SU08-005 Solid 12/16/13 08:59 01/28/14 10:25

160-5324-20 FZ01-SU09-001 Solid 12/16/13 09:03 01/28/14 10:25

160-5324-21 FZ01-SU09-001 DUP Solid 12/16/13 09:03 01/28/14 10:25

160-5324-22 FZ01-SU09-002 Solid 12/16/13 09:07 01/28/14 10:25

160-5324-23 FZ01-SU09-003 Solid 12/16/13 09:12 01/28/14 10:25
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Detection Limit Exceptions Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 160-5324-1

Project/Site: Alameda Site 32

Method Lab PQLClient RLUnitsAnalyteMatrix

The requested project specific reporting limits listed below were less than laboratory standard quantitation limits (PQL) but greater 

than or equal to the laboratory method detection limits (MDL). It must be noted that results reported below lab standard 

quantitation limits may result in false positive/false negative values and less accurate quantitation. Routine laboratory procedures 

do not indicate corrective action for detections below the laboratory's PQL.

SR-03-RC 3.00.320pCi/gStrontium-90Solid

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

ICPC13 LLC A_00002 Al 0.2 ug/mL1000 mL 2 mL03/07/14 02/07/14ICP CAL1/LLC_00007 5% HCl/5%HN03, Lot 
279007

As 0.01 ug/mL
B 0.05 ug/mL
Ba 0.05 ug/mL
Be 0.005 ug/mL
Bi 0.2 ug/mL
Ca 1 ug/mL
Cd 0.005 ug/mL
Co 0.05 ug/mL
Cr 0.01 ug/mL
Cu 0.025 ug/mL
Fe 0.1 ug/mL
K 5 ug/mL
Li 0.05 ug/mL
Mg 1 ug/mL
Mn 0.015 ug/mL
Na 1 ug/mL
Ni 0.04 ug/mL
P 0.25 ug/mL
Pb 0.01 ug/mL
Se 0.015 ug/mL
Sr 0.005 ug/mL
Th 0.2 ug/mL
Tl 0.02 ug/mL
U 0.5 ug/mL
V 0.05 ug/mL
Zn 0.02 ug/mL
Ag 0.01 ug/mLICPC13 LLC B_00001 2 mL
Mo 0.04 ug/mL
Sb 0.01 ug/mL
Si 0.4 ug/mL
Sn 0.1 ug/mL
Sulfur 5 ug/mL
Ti 0.02 ug/mL

09/10/14 (Purchased Reagent) Al 100 ug/mLAccuScience, Lot 1050477.ICPC13 LLC A_00002
As 5 ug/mL
B 25 ug/mL
Ba 25 ug/mL
Be 2.5 ug/mL
Bi 100 ug/mL
Ca 500 ug/mL
Cd 2.5 ug/mL
Co 25 ug/mL
Cr 5 ug/mL
Cu 12.5 ug/mL
Fe 50 ug/mL
K 2500 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Li 25 ug/mL
Mg 500 ug/mL
Mn 7.5 ug/mL
Na 500 ug/mL
Ni 20 ug/mL
P 125 ug/mL
Pb 5 ug/mL
Se 7.5 ug/mL
Sr 2.5 ug/mL
Th 100 ug/mL
Tl 10 ug/mL
U 250 ug/mL
V 25 ug/mL
Zn 10 ug/mL

09/10/14 (Purchased Reagent) Ag 5 ug/mLAccuScience, Lot 1050477.ICPC13 LLC B_00001
Mo 20 ug/mL
Sb 5 ug/mL
Si 200 ug/mL
Sn 50 ug/mL
Sulfur 2500 ug/mL
Ti 10 ug/mL

ICPC13 CAL A_00001 Ag 1 ug/mL1000 mL 5 mL03/03/14 02/03/14ICP CAL2/CCV_00009 5% HCl/5@HN03, Lot 
306514

Mo 1 ug/mL
Sb 1 ug/mL
Si 5 ug/mL
Sn 5 ug/mL
Sulfur 50 ug/mL
Ti 5 ug/mL
K 50 ug/mLICPC13 CAL B_00001 5 mL
Na 50 ug/mL
P 50 ug/mL
Al 50 ug/mLICPC13 CAL C_00001 5 mL
Ca 50 ug/mL
Fe 50 ug/mL
Mg 50 ug/mL
B 5 ug/mLICPC13 CAL D_00001 5 mL
Ba 5 ug/mL
Li 5 ug/mL
Pb 5 ug/mL
Sr 5 ug/mL
Th 5 ug/mL
U 5 ug/mL
V 5 ug/mL
Zn 5 ug/mL
As 5 ug/mLICPC13 CAL E_00001 5 mL
Be 5 ug/mL
Bi 5 ug/mL

Page 27 of 1142



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd 5 ug/mL
Co 5 ug/mL
Cr 5 ug/mL
Cu 5 ug/mL
Mn 5 ug/mL
Ni 5 ug/mL
Se 1 ug/mL
Tl 1 ug/mL

09/16/14 (Purchased Reagent) Ag 200 ug/mLAccuScience, Lot 1050679.ICPC13 CAL A_00001
Mo 200 ug/mL
Sb 200 ug/mL
Si 1000 ug/mL
Sn 1000 ug/mL
Sulfur 10000 ug/mL
Ti 1000 ug/mL

09/16/14 (Purchased Reagent) K 10000 ug/mLAccuScience, Lot 1050680.ICPC13 CAL B_00001
Na 10000 ug/mL
P 10000 ug/mL

09/16/14 (Purchased Reagent) Al 10000 ug/mLAccuScience, Lot 1050681.ICPC13 CAL C_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Mg 10000 ug/mL

09/16/14 (Purchased Reagent) B 1000 ug/mLAccuScience, Lot 1050682.ICPC13 CAL D_00001
Ba 1000 ug/mL
Li 1000 ug/mL
Pb 1000 ug/mL
Sr 1000 ug/mL
Th 1000 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

09/16/14 (Purchased Reagent) As 1000 ug/mLAccuScience, Lot 1050696.ICPC13 CAL E_00001
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
Mn 1000 ug/mL
Ni 1000 ug/mL
Se 200 ug/mL
Tl 200 ug/mL

ICPC13 CAL A_00001 Ag 2 ug/mL1000 mL 10 mL03/07/14 02/07/14ICP CAL3\LRC_00007 5% HCl /5%HN03, Lot 
279007

Mo 2 ug/mL
Sb 2 ug/mL
Si 10 ug/mL
Sn 10 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Sulfur 100 ug/mL
Ti 10 ug/mL
K 100 ug/mLICPC13 CAL B_00001 10 mL
Na 100 ug/mL
P 100 ug/mL
Al 100 ug/mLICPC13 CAL C_00001 10 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL
B 10 ug/mLICPC13 CAL D_00001 10 mL
Ba 10 ug/mL
Li 10 ug/mL
Pb 10 ug/mL
Sr 10 ug/mL
Th 10 ug/mL
U 10 ug/mL
V 10 ug/mL
Zn 10 ug/mL
As 10 ug/mLICPC13 CAL E_00001 10 mL
Be 10 ug/mL
Bi 10 ug/mL
Cd 10 ug/mL
Co 10 ug/mL
Cr 10 ug/mL
Cu 10 ug/mL
Mn 10 ug/mL
Ni 10 ug/mL
Se 2 ug/mL
Tl 2 ug/mL

09/16/14 (Purchased Reagent) Ag 200 ug/mLAccuScience, Lot 1050679.ICPC13 CAL A_00001
Mo 200 ug/mL
Sb 200 ug/mL
Si 1000 ug/mL
Sn 1000 ug/mL
Sulfur 10000 ug/mL
Ti 1000 ug/mL

09/16/14 (Purchased Reagent) K 10000 ug/mLAccuScience, Lot 1050680.ICPC13 CAL B_00001
Na 10000 ug/mL
P 10000 ug/mL

09/16/14 (Purchased Reagent) Al 10000 ug/mLAccuScience, Lot 1050681.ICPC13 CAL C_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Mg 10000 ug/mL

09/16/14 (Purchased Reagent) B 1000 ug/mLAccuScience, Lot 1050682.ICPC13 CAL D_00001
Ba 1000 ug/mL
Li 1000 ug/mL
Pb 1000 ug/mL
Sr 1000 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Th 1000 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

09/16/14 (Purchased Reagent) As 1000 ug/mLAccuScience, Lot 1050696.ICPC13 CAL E_00001
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
Mn 1000 ug/mL
Ni 1000 ug/mL
Se 200 ug/mL
Tl 200 ug/mL

ICPC ICV 1_00001 Mo 1 ug/mL1000 mL 5 mL03/10/14 02/10/14ICP ICV_00005 2% HCL 2% HN03, Lot 
279007

Sb 1 ug/mL
Si 5 ug/mL
Sn 5 ug/mL
Ti 5 ug/mL
Al 50 ug/mLICPC ICV 3_00001 5 mL
Ca 50 ug/mL
Fe 50 ug/mL
Na 50 ug/mL
Ag 1 ug/mLICPC ICV 4_00001 5 mL
As 5 ug/mL
B 5 ug/mL
Ba 5 ug/mL
Be 5 ug/mL
Bi 5 ug/mL
Cd 5 ug/mL
Co 5 ug/mL
Cr 5 ug/mL
Cu 5 ug/mL
Li 5 ug/mL
Mn 5 ug/mL
Ni 5 ug/mL
P 5 ug/mL
Pb 5 ug/mL
Se 1 ug/mL
Sr 5 ug/mL
Th 5 ug/mL
Tl 1 ug/mL
U 5 ug/mL
V 5 ug/mL
Zn 5 ug/mL
K 50 ug/mLICPC ICV2_00001 5 mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Mg 50 ug/mL
Sulfur 50 ug/mL

11/01/14 (Purchased Reagent) Mo 200 ug/mLInorganic Venures, Lot G2-MEB499048.ICPC ICV 1_00001
Sb 200 ug/mL
Si 1000 ug/mL
Sn 1000 ug/mL
Ti 1000 ug/mL

10/24/14 (Purchased Reagent) Al 10000 ug/mLInorganic Ventures, Lot G2-MEB499049.ICPC ICV 3_00001
Ca 10000 ug/mL
Fe 10000 ug/mL
Na 10000 ug/mL

11/01/14 (Purchased Reagent) Ag 200 ug/mLInorganic Ventures, Lot G2-MEB499047.ICPC ICV 4_00001
As 1000 ug/mL
B 1000 ug/mL
Ba 1000 ug/mL
Be 1000 ug/mL
Bi 1000 ug/mL
Cd 1000 ug/mL
Co 1000 ug/mL
Cr 1000 ug/mL
Cu 1000 ug/mL
Li 1000 ug/mL
Mn 1000 ug/mL
Ni 1000 ug/mL
P 1000 ug/mL
Pb 1000 ug/mL
Se 200 ug/mL
Sr 1000 ug/mL
Th 1000 ug/mL
Tl 200 ug/mL
U 1000 ug/mL
V 1000 ug/mL
Zn 1000 ug/mL

11/01/14 (Purchased Reagent) K 10000 ug/mLInorganic Ventures, Lot G2-MEB499050.ICPC ICV2_00001
Mg 10000 ug/mL
Sulfur 10000 ug/mL

ICPC13 AB 1_00001 As 2.5 ug/mL1000 mL 5 mL03/10/14 02/10/14ICPC MIX AB_00038 5% HCl /5%HN03, Lot 
306514

B 2.5 ug/mL
Ba 2.5 ug/mL
Be 2.5 ug/mL
Li 2.5 ug/mL
Pb 2.5 ug/mL
Se 0.5 ug/mL
Sr 2.5 ug/mL
Th 2.5 ug/mL
U 2.5 ug/mL
V 2.5 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Zn 2.5 ug/mL
Ag 0.5 ug/mLICPC13 AB 2_00001 5 mL
Bi 2.5 ug/mL
Cd 2.5 ug/mL
Co 2.5 ug/mL
Cr 2.5 ug/mL
Cu 2.5 ug/mL
Mn 2.5 ug/mL
Mo 0.5 ug/mL
Ni 2.5 ug/mL
Sb 0.5 ug/mL
Si 2.5 ug/mL
Sn 2.5 ug/mL
Ti 2.5 ug/mL
Tl 0.5 ug/mL
K 100 ug/mLICPC13 ICSA 1_00001 5 mL
Na 100 ug/mL
P 100 ug/mL
Sulfur 100 ug/mL
Al 100 ug/mLICPC13 ICSA 2_00001 5 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL

09/10/14 (Purchased Reagent) As 500 ug/mLAccuScience, Lot 105480.ICPC13 AB 1_00001
B 500 ug/mL
Ba 500 ug/mL
Be 500 ug/mL
Li 500 ug/mL
Pb 500 ug/mL
Se 100 ug/mL
Sr 500 ug/mL
Th 500 ug/mL
U 500 ug/mL
V 500 ug/mL
Zn 500 ug/mL

09/10/14 (Purchased Reagent) Ag 100 ug/mLAccuScience, Lot 105048.ICPC13 AB 2_00001
Bi 500 ug/mL
Cd 500 ug/mL
Co 500 ug/mL
Cr 500 ug/mL
Cu 500 ug/mL
Mn 500 ug/mL
Mo 100 ug/mL
Ni 500 ug/mL
Sb 100 ug/mL
Si 500 ug/mL
Sn 500 ug/mL
Ti 500 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Tl 100 ug/mL
09/20/14 (Purchased Reagent) K 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 1_00001

Na 20000 ug/mL
P 20000 ug/mL
Sulfur 20000 ug/mL

09/20/14 (Purchased Reagent) Al 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 2_00001
Ca 20000 ug/mL
Fe 20000 ug/mL
Mg 20000 ug/mL

ICPC13 ICSA 1_00001 K 100 ug/mL1000 mL 5 mL03/10/14 02/10/14ICPC MIX ICSA_00034 5% HCl/5%HN03, Lot 
306514

Na 100 ug/mL
P 100 ug/mL
Sulfur 100 ug/mL
Al 100 ug/mLICPC13 ICSA 2_00001 5 mL
Ca 100 ug/mL
Fe 100 ug/mL
Mg 100 ug/mL

09/20/14 (Purchased Reagent) K 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 1_00001
Na 20000 ug/mL
P 20000 ug/mL
Sulfur 20000 ug/mL

09/20/14 (Purchased Reagent) Al 20000 ug/mLAccuScience, Lot 1050486.ICPC13 ICSA 2_00001
Ca 20000 ug/mL
Fe 20000 ug/mL
Mg 20000 ug/mL

10/31/16 (Purchased Reagent) Ag 66.2 mg/KgERA, Lot DO81-540PR_LCSSRM_00002

Al 9390 mg/Kg
As 88.4 mg/Kg
B 101 mg/Kg
Ba 210 mg/Kg
Be 55.8 mg/Kg
Ca 7530 mg/Kg
Cd 142 mg/Kg
Co 199 mg/Kg
Cr 86.8 mg/Kg
Cu 268 mg/Kg
Fe 12800 mg/Kg
Hg 9.03 mg/Kg
K 2570 mg/Kg
Mg 2850 mg/Kg
Mn 425 mg/Kg
Mo 103 mg/Kg
Na 1040 mg/Kg
Ni 236 mg/Kg
Pb 97.9 mg/Kg
Sb 129 mg/Kg
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Se 127 mg/Kg
Sn 149 mg/Kg
Sr 167 mg/Kg
Ti 215 mg/Kg
Tl 140 mg/Kg
V 156 mg/Kg
Zn 130 mg/Kg

12/16/14 (Purchased Reagent) Sr Carrier 0.0249 gCPI, Lot 13L008Sr Carrier_00017

Sr-90_00001 Gross Beta 45120.6 
dpm/mL

100 mL 5.0139 g09/17/59 06/21/11Sr-90_00004 0.1M HCL, Lot 0

Sr 22560.3 
dpm/mL

Strontium-90 22560.3 
dpm/mL

09/17/59 (Purchased Reagent) Gross Beta 14998.5 Bq/gEckert & Ziegler, Lot 80573-334.Sr-90_00001
Sr 7499.25 Bq/g
Strontium-90 7499.25 Bq/g

Sr-90_00017 Gross Beta 44774.2 
dpm/mL

100 mL 4.9997 g11/29/62 11/28/12Sr-90_00018 0.1M HCL, Lot 0

Strontium-90 22387.1 
dpm/mL

11/29/62 (Purchased Reagent) Gross Beta 14925.6 Bq/gAnalytics, Lot 92352.Sr-90_00017
Strontium-90 7462.82 Bq/g

Sr-90_00012 Gross Beta 45.1206 
dpm/mL

500 mL 0.5 mL10/14/14 10/03/13Sr-90_00021 0.1M HCL, Lot N/A

Strontium-90 22.5603 
dpm/mL

Total Beta Strontium 22.5603 
dpm/mL

Sr-90_00011 Gross Beta 45120.6 
dpm/mL

100 mL 5.0139 g09/17/59 06/01/11.Sr-90_00012 0.1M HCL, Lot 0

Strontium-90 22560.3 
dpm/mL

Total Beta Strontium 22560.3 
dpm/mL

09/17/59 (Purchased Reagent) Gross Beta 14998.5 Bq/gEckert & Ziegler, Lot 0..Sr-90_00011
Strontium-90 7499.25 Bq/g
Total Beta Strontium 7499.25 Bq/g

Th-230_00001 Gross Alpha 2397.01 
dpm/mL

100 mL 5.0878 g04/11/61 06/24/11Th-230_00003 1M HNO3, Lot 0

Th-230 2397.01 
dpm/mL

04/11/61 (Purchased Reagent) Gross Alpha 785.217 Bq/gEckert & Ziegler, Lot 84460-334.Th-230_00001
Th-230 785.217 Bq/g

Th-230_00015 Gross Alpha 2374.49 
dpm/mL

100 mL 5.0489 g11/29/62 11/28/12Th-230_00016 0.5M HNO3, Lot 0
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-5324-1TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Th-230 2374.49 
dpm/mL

11/29/62 (Purchased Reagent) Gross Alpha 783.829 Bq/gAnalytics, Lot 92523.Th-230_00015
Th-230 783.829 Bq/g

10/09/14 (Purchased Reagent) Y Carrier 5000 ug/mLCPI, Lot 12j184Y Carrier_00007
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Reagent

ICPC ICV 1_00001
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Reagent

ICPC ICV 3_00001

Page 41 of 1142



Page 42 of 1142



Page 43 of 1142



Page 44 of 1142



Page 45 of 1142



Reagent

ICPC ICV 4_00001
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Reagent

ICPC ICV2_00001
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Reagent

ICPC13 AB 1_00001

Page 58 of 1142



Page 59 of 1142



Reagent

ICPC13 AB 2_00001
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Reagent

ICPC13 CAL A_00001
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Reagent

ICPC13 CAL B_00001
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Reagent

ICPC13 CAL C_00001
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Reagent

ICPC13 CAL D_00001
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Reagent

ICPC13 CAL E_00001
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Reagent

ICPC13 ICSA 1_00001
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Reagent

ICPC13 ICSA 2_00001
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Reagent

ICPC13 LLC A_00002
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Reagent

ICPC13 LLC B_00001
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Reagent

Sr-90_00001

Page 83 of 1142



Page 84 of 1142



Reagent

Sr-90_00017
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Reagent

Sr-90_00018
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Reagent

Sr-90_00021
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Reagent

Th-230_00001
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Reagent

Th-230_00015
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Reagent

Th-230_00016
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PROPORTIONAL 

COUNTER
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Method SR-03-RC 

Sr-90
Strontium-90 (GFPC) by Method 

SR-03-RC
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Prep Batch: 102640
Preparation, Digestion/Precipitate Separation (7-Day In-Growth)

Page 113 of 1142



Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400MB 160-102640/1-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple1

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffMB Result

Strontium-90 0.3337 0.204 0.206 pCi/g 0.320 0.151 234 442

RL DLC

0.44482 104395

Anly Batch

0.585 0.442

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09330 g 0.105 89.0 40 110

DLC

Y Carrier 0.02150 g 0.0249 86.3 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400LCS 160-102640/2-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple2

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffLCS Result

Strontium-90 12.61 0.537 1.17 pCi/g 0.320 0.123 2538 360

RL DLC

0.45042 104395

Anly Batch

6.345 0.360

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09580 g 0.105 91.4 40 110

DLC

Y Carrier 0.02290 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5323-A-1-B DU

Client ID: Detector: Tb:Yield Truncated: No 1000Purple4

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffDU Result

Strontium-90 0.2656 0.189 0.191 pCi/g 0.320 0.142 216 422

RL DLC

0.44229 104395

Anly Batch

0.540 0.422

Carrier DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09130 g 0.105 87.1 40 110

DLC

Y Carrier 0.02290 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5324-1

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU23-002 1000Purple9

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0924 0.172 0.172 U pCi/g 0.320 0.136 175 396

RL DLC

0.44576 104395

Anly Batch

0.438 0.396

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0919 g 0.105 87.7 40 110

DLC

Y Carrier 0.0228 g 0.0249 91.6 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:46 400160-5324-2

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU23-003 1000Purple10

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0579 0.163 0.163 U pCi/g 0.320 0.130 161 376

RL DLC

0.44759 104395

Anly Batch

0.403 0.376

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0926 g 0.105 88.3 40 110

DLC

Y Carrier 0.0228 g 0.0249 91.6 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-3

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU23-004 1000Purple12

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.105 0.165 0.165 U pCi/g 0.320 0.130 174 386

RL DLC

0.44598 104395

Anly Batch

0.435 0.386

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0930 g 0.105 88.7 40 110

DLC

Y Carrier 0.0232 g 0.0249 93.2 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-4

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU23-004 DUP 1000Purple13

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.123 0.154 0.154 pCi/g 0.320 0.119 142 300

RL DLC

0.44560 104395

Anly Batch

0.355 0.300

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0935 g 0.105 89.2 40 110

DLC

Y Carrier 0.0224 g 0.0249 90.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-5

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU23-005 1000Purple14

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.204 0.150 0.150 pCi/g 0.320 0.110 139 256

RL DLC

0.44422 104395

Anly Batch

0.348 0.256

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0916 g 0.105 87.4 40 110

DLC

Y Carrier 0.0229 g 0.0249 92.0 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-6

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU24-001 1000Purple16

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0191 0.176 0.176 U pCi/g 0.320 0.146 175 446

RL DLC

0.44373 104395

Anly Batch

0.438 0.446

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0906 g 0.105 86.4 40 110

DLC

Y Carrier 0.0230 g 0.0249 92.4 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-7

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU24-002 1000Purple18

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.277 0.187 0.188 pCi/g 0.320 0.139 220 424

RL DLC

0.44022 104395

Anly Batch

0.550 0.424

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0914 g 0.105 87.2 40 110

DLC

Y Carrier 0.0235 g 0.0249 94.4 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:47 400160-5324-8

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU24-003 1000Purple19

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0298 0.173 0.173 U pCi/g 0.320 0.144 173 446

RL DLC

0.44341 104395

Anly Batch

0.433 0.446

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0923 g 0.105 88.0 40 110

DLC

Y Carrier 0.0229 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-9

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU24-004 1000Protean0

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.236 0.205 0.206 pCi/g 0.320 0.157 254 529

RL DLC

0.43573 104233

Anly Batch

0.635 0.529

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0908 g 0.105 86.6 40 110

DLC

Y Carrier 0.0236 g 0.0249 94.8 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-10

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU24-005 1000Protean1

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.224 0.204 0.204 pCi/g 0.320 0.157 235 490

RL DLC

0.43737 104233

Anly Batch

0.588 0.490

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0904 g 0.105 86.2 40 110

DLC

Y Carrier 0.0228 g 0.0249 91.6 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-11

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU25-002 1000Protean3

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0521 0.203 0.203 U pCi/g 0.320 0.164 252 606

RL DLC

0.44068 104233

Anly Batch

0.630 0.606

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0917 g 0.105 87.5 40 110

DLC

Y Carrier 0.0237 g 0.0249 95.2 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-12

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU25-002 DUP 1000Protean4

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.154 0.189 0.190 pCi/g 0.320 0.148 193 417

RL DLC

0.43815 104233

Anly Batch

0.483 0.417

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0919 g 0.105 87.7 40 110

DLC

Y Carrier 0.0219 g 0.0249 88.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-14

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU32-003 1000Protean6

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.101 0.208 0.208 U pCi/g 0.320 0.166 225 520

RL DLC

0.43458 104233

Anly Batch

0.563 0.520

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0934 g 0.105 89.1 40 110

DLC

Y Carrier 0.0216 g 0.0249 86.7 40 110-
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Prep Batch: 102640

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  11:43 400160-5324-15

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU07-001 1000Protean7

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0781 0.202 0.202 U pCi/g 0.320 0.162 231 543

RL DLC

0.42433 104233

Anly Batch

0.578 0.543

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0913 g 0.105 87.1 40 110

DLC

Y Carrier 0.0237 g 0.0249 95.2 40 110-

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-102640/1-A Strontium-90 0.3337 pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-102640/2-A Strontium-90 9.14 12.61 pCi/g 138 88 136

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5323-A-1-B DU Strontium-90 0.0175 0.2656 pCi/g 175 0.66 1.86 1

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

CPMs = Counts Per Minute, Sample

CPMb = Counts Per Minute, Background

Eff = Efficiency

Tb = Count Duration, Background
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 1.0017 g 8.6595 g 8.6823 g 0.0249 g 8.6178 g 8.7097 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 1.0086 g 8.6512 g 8.6740 g 0.0249 g 8.6261 g 8.7187 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 1.0069 g 8.6061 g 8.6293 g 0.0249 g 8.5864 g 8.6794 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.9982 g 8.6132 g 8.6356 g 0.0249 g 8.6363 g 8.7298 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 1.0029 g 8.5840 g 8.6069 g 0.0249 g 8.5992 g 8.6908 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 1.0039 g 8.6405 g 8.6635 g 0.0249 g 8.6254 g 8.7160 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 1.0021 g 8.6415 g 8.6650 g 0.0249 g 8.5822 g 8.6736 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 1.0062 g 8.5924 g 8.6153 g 0.0249 g 8.5988 g 8.6911 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 1.0023 g 8.6079 g 8.6315 g 0.0249 g 8.5854 g 8.6762 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 1.0046 g 8.6025 g 8.6253 g 0.0249 g 8.6760 g 8.7664 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 1.0016 g 8.5821 g 8.6058 g 0.0249 g 8.6800 g 8.7717 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

1.0044 g 8.5851 g 8.6070 g 0.0249 g 8.5954 g 8.6873 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 1.0019 g 8.6363 g 8.6579 g 0.0249 g 8.6063 g 8.6997 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 1.0016 g 8.6360 g 8.6597 g 0.0249 g 8.6273 g 8.7186 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU23-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.2 mg/Kg 3.4017457624286
7E-05 g

0 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8352188153937
5E-05 g

0 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.62 mg/Kg 1.8194610832321
4E-05 g

0 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.7 mg/Kg 2.0297309028075
8E-05 g

0 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

7.05 mg/Kg 1.4821628119379
1E-05 g

0 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.87 mg/Kg 2.0770969644693
E-05 g

0 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

12.4 mg/Kg 2.6048451529787
7E-05 g

0 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

18.3 mg/Kg 3.8599756664688
4E-05 g

0 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

11.9 mg/Kg 2.5003099887240
4E-05 g

0 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

25.5 mg/Kg 5.3701017973065
5E-05 g

0 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8224818218306
3E-05 g

0 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.59 mg/Kg 2.0191773938552
9E-05 g

0 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

19.4 mg/Kg 4.0745088990641
4E-05 g

0 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.38 mg/Kg 1.9694561623008
5E-05 g

0 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 2 mL 1.5 mL160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 2 mL 1.5 mL160-5324-A-2 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU23-004 2 mL 1.5 mL160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

2 mL 1.5 mL160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 2 mL 1.5 mL160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 2 mL 1.5 mL160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 2 mL 1.5 mL160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 2 mL 1.5 mL160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 2 mL 1.5 mL160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 2 mL 1.5 mL160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 2 mL 1.5 mL160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

2 mL 1.5 mL160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 2 mL 1.5 mL160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 2 mL 1.5 mL160-5324-A-15 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6084 g 8.6321 g 0.0249 g 8.6207 g 8.7156 gMB 160-102656/1 DPS-7, 
SR-03-RC

1.0 g 8.6153 g 8.6377 g 0.0249 g 8.6182 g 8.7151 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 1.0568 g 8.6084 g 8.6315 g 0.0249 g 8.6309 g 8.7249 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 1.0088 g 8.6086 g 8.6314 g 0.0249 g 8.6207 g 8.7153 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 1.0055 g 8.6327 g 8.6555 g 0.0249 g 8.6565 g 8.7482 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 1.0069 g 8.6359 g 8.6588 g 0.0249 g 8.6224 g 8.7169 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 1.0102 g 8.6417 g 8.6654 g 0.0249 g 8.5999 g 8.6918 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 1.0173 g 8.6289 g 8.6515 g 0.0249 g 8.6051 g 8.6990 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

1.0376 g 8.5924 g 8.6155 g 0.0249 g 8.6083 g 8.7027 g160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 1.0074 g 8.5953 g 8.6183 g 0.0249 g 8.5916 g 8.6841 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 1.0096 g 8.6233 g 8.6458 g 0.0249 g 8.5983 g 8.6916 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gMB 160-102656/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.7589863576717
7E-05 g

0 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.6790929576261
1E-05 g

0 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

9.42 mg/Kg 1.9855560072586
2E-05 g

0 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

10.5 mg/Kg 2.2162809018488
9E-05 g

0 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

11.1 mg/Kg 2.3506041962109
1E-05 g

0 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.73 mg/Kg 1.6484573017621
6E-05 g

0 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.31 mg/Kg 1.5899977295777
2E-05 g

0 g160-5324-A-21 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU09-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.38 mg/Kg 1.3473232039625
7E-05 g

0 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.46 mg/Kg 1.3671967710751
E-05 g

0 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102656/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 2 mL 1.5 mL160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 2 mL 1.5 mL160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 2 mL 1.5 mL160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 2 mL 1.5 mL160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

2 mL 1.5 mL160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 2 mL 1.5 mL160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 2 mL 1.5 mL160-5324-A-23 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, sT-RC-0002, ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6092 g 8.6317 g 0.0249 g 8.6171 g 8.7119 gMB 160-104532/1 DPS-7, 
SR-03-RC

1.0 g 8.6391 g 8.6607 g 0.0249 g 8.6083 g 8.7014 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 1.0027 g 8.6229 g 8.6451 g 0.0249 g 8.6356 g 8.7267 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 1.0024 g 8.6277 g 8.6500 g 0.0249 g 8.6071 g 8.7002 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gMB 160-104532/1 DPS-7, 
SR-03-RC

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0777623246747
3E-05 g

0 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0765422900707
6E-05 g

0 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-104532/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, ST-RC-0050

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID MB 160-102640/1-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:00 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:25 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 67 0.168 0.082

sd 0.000 0.009 8.185 0.020 0.022

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.442 234 0.585 0.143

sd 0.000 0.021 15.297 0.038 0.044

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID LCS 160-102640/2-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:32 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 73 0.183 0.111

sd 0.000 0.008 8.544 0.021 0.023

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 2,538 6.345 5.985

sd 0.000 0.019 50.379 0.126 0.127

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID 160-5323-A-1-B DU

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:24 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:26:49 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.077 33 0.083 0.006

sd 0.000 0.009 5.745 0.014 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.422 216 0.540 0.118

sd 0.000 0.021 14.697 0.037 0.042

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 1Sample ID 160-5324-A-1-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:54 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:18 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.095 45 0.113 0.018

sd 0.000 0.010 6.708 0.017 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.396 175 0.438 0.042

sd 0.000 0.020 13.229 0.033 0.039

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 1Sample ID 160-5324-A-2-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:46:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:23 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.091 53 0.133 0.042

sd 0.000 0.010 7.280 0.018 0.021

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 161 0.403 0.027

sd 0.000 0.019 12.689 0.032 0.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 1Sample ID 160-5324-A-3-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:17 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:41 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.083 27 0.068 -0.016

sd 0.000 0.009 5.196 0.013 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 174 0.435 0.049

sd 0.000 0.020 13.191 0.033 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 1Sample ID 160-5324-A-4-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:23 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:46 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 28 0.070 -0.014

sd 0.000 0.009 5.292 0.013 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.300 142 0.355 0.055

sd 0.000 0.017 11.916 0.030 0.034

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 1Sample ID 160-5324-A-5-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:28 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:52 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.065 38 0.095 0.030

sd 0.000 0.008 6.164 0.015 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.256 139 0.348 0.092

sd 0.000 0.016 11.790 0.029 0.034

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 1Sample ID 160-5324-A-6-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:33 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:27:57 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.161 60 0.150 -0.011

sd 0.000 0.013 7.746 0.019 0.024

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.446 175 0.438 -0.008

sd 0.000 0.021 13.229 0.033 0.040

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 1Sample ID 160-5324-A-7-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:38 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:28:01 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.107 58 0.145 0.038

sd 0.000 0.010 7.616 0.019 0.022

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.424 220 0.550 0.126

sd 0.000 0.021 14.832 0.037 0.042

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 1Sample ID 160-5324-A-8-A

 Carrier No. 0

Batch ID 102640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 11:47:43 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/11/2014 6:28:07 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 40 0.100 0.013

sd 0.000 0.009 6.325 0.016 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.446 173 0.433 -0.014

sd 0.000 0.021 13.153 0.033 0.040

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

160-5324-A-9-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 190.000 1.000 0.0090.0480.0391.000
sd 0.000 0.0134.3590.006 0.011

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2540.000 1.000 0.1060.6350.5291.000
sd 0.000 0.0460.04015.9370.023

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

160-5324-A-10-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 410.000 1.000 0.0450.1030.0581.000
sd 0.000 0.0186.4030.008 0.016

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2350.000 1.000 0.0980.5880.4901.000
sd 0.000 0.0440.03815.3300.022

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

160-5324-A-11-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 300.000 1.000 0.0380.0750.0371.000
sd 0.000 0.0155.4770.006 0.014

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2520.000 1.000 0.0240.6300.6061.000
sd 0.000 0.0470.04015.8750.025

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

160-5324-A-12-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 430.000 1.000 0.0590.1080.0491.000
sd 0.000 0.0186.5570.007 0.016

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 1930.000 1.000 0.0660.4830.4171.000
sd 0.000 0.0400.03513.8920.020

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 140 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

160-5324-A-14-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 400.000 1.000 0.0130.1000.0871.000
sd 0.000 0.0186.3250.009 0.016

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2250.000 1.000 0.0430.5630.5201.000
sd 0.000 0.0440.03815.0000.023

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

160-5324-A-15-A 1

Batch ID 102640

Sample Count 1,515.0

0.200 0.000l l

0.000 0.000

2/11/2014 11:43 0.00
1.000

400.00 1,000.00

Alpha 330.000 1.000 0.0360.0830.0471.000
sd 0.000 0.0165.7450.007 0.014

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2310.000 1.000 0.0350.5780.5431.000
sd 0.000 0.0450.03815.1990.023

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Prep Batch: 102656
Preparation, Digestion/Precipitate Separation (7-Day In-Growth)
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Prep Batch: 102656

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:47 400MB 160-102656/1-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple1

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffMB Result

Strontium-90 0.02384 0.122 0.123 U pCi/g 0.320 0.0995 183 442

RL DLC

0.44365 104395

Anly Batch

0.458 0.442

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09490 g 0.105 90.6 40 110

DLC

Y Carrier 0.02370 g 0.0249 95.2 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:47 400LCS 160-102656/2-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple2

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffLCS Result

Strontium-90 9.119 0.394 0.845 pCi/g 0.320 0.0916 2469 360

RL DLC

0.45068 104395

Anly Batch

6.173 0.360

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09690 g 0.105 92.5 40 110

DLC

Y Carrier 0.02240 g 0.0249 90.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-16

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU07-002 1000Purple3

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0364 0.123 0.123 U pCi/g 0.320 0.103 193 507

RL DLC

0.44979 104395

Anly Batch

0.483 0.507

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0940 g 0.105 89.7 40 110

DLC

Y Carrier 0.0231 g 0.0249 92.8 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-16 DU

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU07-002 1000Purple4

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffDU Result

Strontium-90 0.03270 0.125 0.125 U pCi/g 0.320 0.101 177 422

RL DLC

0.44234 104395

Anly Batch

0.443 0.422

Carrier DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09460 g 0.105 90.3 40 110

DLC

Y Carrier 0.02280 g 0.0249 91.6 40 110-

Page 1 of 4 TestAmerica St. Louis
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Prep Batch: 102656

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-17

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU07-003 1000Purple5

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0995 0.117 0.117 pCi/g 0.320 0.0901 151 317

RL DLC

0.44404 104395

Anly Batch

0.378 0.317

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0917 g 0.105 87.5 40 110

DLC

Y Carrier 0.0228 g 0.0249 91.6 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-18

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU07-004 1000Purple6

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0643 0.120 0.121 U pCi/g 0.320 0.0955 169 382

RL DLC

0.44385 104395

Anly Batch

0.423 0.382

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0945 g 0.105 90.2 40 110

DLC

Y Carrier 0.0229 g 0.0249 92.0 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-19

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU08-005 1000Purple7

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0477 0.117 0.117 U pCi/g 0.320 0.0936 158 365

RL DLC

0.43844 104395

Anly Batch

0.395 0.365

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0919 g 0.105 87.7 40 110

DLC

Y Carrier 0.0237 g 0.0249 95.2 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-20

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU09-001 1000Purple8

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0787 0.122 0.122 U pCi/g 0.320 0.0957 173 383

RL DLC

0.44741 104395

Anly Batch

0.433 0.383

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0939 g 0.105 89.6 40 110

DLC

Y Carrier 0.0226 g 0.0249 90.8 40 110-

Page 2 of 4 TestAmerica St. Louis
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Prep Batch: 102656

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-21

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU09-001 DUP 1000Purple9

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0586 0.109 0.109 U pCi/g 0.320 0.0932 143 396

RL DLC

0.44561 104395

Anly Batch

0.358 0.396

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0944 g 0.105 90.1 40 110

DLC

Y Carrier 0.0231 g 0.0249 92.8 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-22

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU09-002 1000Purple10

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 -0.0616 0.112 0.112 U pCi/g 0.320 0.0955 135 376

RL DLC

0.44749 104395

Anly Batch

0.338 0.376

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0925 g 0.105 88.3 40 110

DLC

Y Carrier 0.0230 g 0.0249 92.4 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/11/14  18:48 400160-5324-23

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU09-003 1000Purple12

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.0552 0.123 0.123 U pCi/g 0.320 0.0981 168 386

RL DLC

0.44634 104395

Anly Batch

0.420 0.386

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0933 g 0.105 89.0 40 110

DLC

Y Carrier 0.0225 g 0.0249 90.4 40 110-

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-102656/1-A Strontium-90 0.02384 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-102656/2-A Strontium-90 9.14 9.119 pCi/g 100 88 136

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5324-16 Strontium-90 -0.0364 0.03270 U pCi/g 3695 0.28 0.79 1

Page 3 of 4 TestAmerica St. Louis
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Prep Batch: 102656

Gas Flow Proportional Counter Analysis Detail Report

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

CPMs = Counts Per Minute, Sample

CPMb = Counts Per Minute, Background

Eff = Efficiency

Tb = Count Duration, Background

Page 4 of 4 TestAmerica St. Louis
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 1.0017 g 8.6595 g 8.6823 g 0.0249 g 8.6178 g 8.7097 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 1.0086 g 8.6512 g 8.6740 g 0.0249 g 8.6261 g 8.7187 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 1.0069 g 8.6061 g 8.6293 g 0.0249 g 8.5864 g 8.6794 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.9982 g 8.6132 g 8.6356 g 0.0249 g 8.6363 g 8.7298 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 1.0029 g 8.5840 g 8.6069 g 0.0249 g 8.5992 g 8.6908 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 1.0039 g 8.6405 g 8.6635 g 0.0249 g 8.6254 g 8.7160 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 1.0021 g 8.6415 g 8.6650 g 0.0249 g 8.5822 g 8.6736 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 1.0062 g 8.5924 g 8.6153 g 0.0249 g 8.5988 g 8.6911 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 1.0023 g 8.6079 g 8.6315 g 0.0249 g 8.5854 g 8.6762 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 1.0046 g 8.6025 g 8.6253 g 0.0249 g 8.6760 g 8.7664 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 1.0016 g 8.5821 g 8.6058 g 0.0249 g 8.6800 g 8.7717 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

1.0044 g 8.5851 g 8.6070 g 0.0249 g 8.5954 g 8.6873 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 1.0019 g 8.6363 g 8.6579 g 0.0249 g 8.6063 g 8.6997 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 1.0016 g 8.6360 g 8.6597 g 0.0249 g 8.6273 g 8.7186 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU23-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.2 mg/Kg 3.4017457624286
7E-05 g

0 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8352188153937
5E-05 g

0 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.62 mg/Kg 1.8194610832321
4E-05 g

0 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.7 mg/Kg 2.0297309028075
8E-05 g

0 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

7.05 mg/Kg 1.4821628119379
1E-05 g

0 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.87 mg/Kg 2.0770969644693
E-05 g

0 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

12.4 mg/Kg 2.6048451529787
7E-05 g

0 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

18.3 mg/Kg 3.8599756664688
4E-05 g

0 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

11.9 mg/Kg 2.5003099887240
4E-05 g

0 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

25.5 mg/Kg 5.3701017973065
5E-05 g

0 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8224818218306
3E-05 g

0 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.59 mg/Kg 2.0191773938552
9E-05 g

0 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

19.4 mg/Kg 4.0745088990641
4E-05 g

0 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.38 mg/Kg 1.9694561623008
5E-05 g

0 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 2 mL 1.5 mL160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 2 mL 1.5 mL160-5324-A-2 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU23-004 2 mL 1.5 mL160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

2 mL 1.5 mL160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 2 mL 1.5 mL160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 2 mL 1.5 mL160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 2 mL 1.5 mL160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 2 mL 1.5 mL160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 2 mL 1.5 mL160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 2 mL 1.5 mL160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 2 mL 1.5 mL160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

2 mL 1.5 mL160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 2 mL 1.5 mL160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 2 mL 1.5 mL160-5324-A-15 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6084 g 8.6321 g 0.0249 g 8.6207 g 8.7156 gMB 160-102656/1 DPS-7, 
SR-03-RC

1.0 g 8.6153 g 8.6377 g 0.0249 g 8.6182 g 8.7151 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 1.0568 g 8.6084 g 8.6315 g 0.0249 g 8.6309 g 8.7249 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 1.0088 g 8.6086 g 8.6314 g 0.0249 g 8.6207 g 8.7153 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 1.0055 g 8.6327 g 8.6555 g 0.0249 g 8.6565 g 8.7482 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 1.0069 g 8.6359 g 8.6588 g 0.0249 g 8.6224 g 8.7169 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 1.0102 g 8.6417 g 8.6654 g 0.0249 g 8.5999 g 8.6918 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 1.0173 g 8.6289 g 8.6515 g 0.0249 g 8.6051 g 8.6990 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

1.0376 g 8.5924 g 8.6155 g 0.0249 g 8.6083 g 8.7027 g160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 1.0074 g 8.5953 g 8.6183 g 0.0249 g 8.5916 g 8.6841 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 1.0096 g 8.6233 g 8.6458 g 0.0249 g 8.5983 g 8.6916 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gMB 160-102656/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.7589863576717
7E-05 g

0 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.6790929576261
1E-05 g

0 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

9.42 mg/Kg 1.9855560072586
2E-05 g

0 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

10.5 mg/Kg 2.2162809018488
9E-05 g

0 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

11.1 mg/Kg 2.3506041962109
1E-05 g

0 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.73 mg/Kg 1.6484573017621
6E-05 g

0 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.31 mg/Kg 1.5899977295777
2E-05 g

0 g160-5324-A-21 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU09-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.38 mg/Kg 1.3473232039625
7E-05 g

0 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.46 mg/Kg 1.3671967710751
E-05 g

0 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102656/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 2 mL 1.5 mL160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 2 mL 1.5 mL160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 2 mL 1.5 mL160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 2 mL 1.5 mL160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

2 mL 1.5 mL160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 2 mL 1.5 mL160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 2 mL 1.5 mL160-5324-A-23 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, sT-RC-0002, ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6092 g 8.6317 g 0.0249 g 8.6171 g 8.7119 gMB 160-104532/1 DPS-7, 
SR-03-RC

1.0 g 8.6391 g 8.6607 g 0.0249 g 8.6083 g 8.7014 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 1.0027 g 8.6229 g 8.6451 g 0.0249 g 8.6356 g 8.7267 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 1.0024 g 8.6277 g 8.6500 g 0.0249 g 8.6071 g 8.7002 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gMB 160-104532/1 DPS-7, 
SR-03-RC

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0777623246747
3E-05 g

0 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0765422900707
6E-05 g

0 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-104532/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, ST-RC-0050

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID MB 160-102656/1-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:47:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:10 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 49 0.123 0.037

sd 0.000 0.009 7.000 0.018 0.020

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.442 183 0.458 0.016

sd 0.000 0.021 13.528 0.034 0.040

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID LCS 160-102656/2-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:47:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:18 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 56 0.140 0.068

sd 0.000 0.008 7.483 0.019 0.021

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 2,469 6.173 5.813

sd 0.000 0.019 49.689 0.124 0.126

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID 160-5324-A-16-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:26 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 47 0.118 0.034

sd 0.000 0.009 6.856 0.017 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.507 193 0.483 -0.024

sd 0.000 0.023 13.892 0.035 0.043

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID 160-5324-A-16-B DU

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:30 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.077 37 0.093 0.016

sd 0.000 0.009 6.083 0.015 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.422 177 0.443 0.021

sd 0.000 0.021 13.304 0.033 0.039

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID 160-5324-A-17-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:33 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.069 37 0.093 0.024

sd 0.000 0.008 6.083 0.015 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.317 151 0.378 0.061

sd 0.000 0.018 12.288 0.031 0.036

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID 160-5324-A-18-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:37 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 32 0.080 0.008

sd 0.000 0.008 5.657 0.014 0.016

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.382 169 0.423 0.041

sd 0.000 0.020 13.000 0.033 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID 160-5324-A-19-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:40 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 28 0.070 0.025

sd 0.000 0.007 5.292 0.013 0.015

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.365 158 0.395 0.030

sd 0.000 0.019 12.570 0.031 0.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 1Sample ID 160-5324-A-20-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:46 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.085 24 0.060 -0.025

sd 0.000 0.009 4.899 0.012 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.383 173 0.433 0.050

sd 0.000 0.020 13.153 0.033 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 1Sample ID 160-5324-A-21-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:52 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.095 44 0.110 0.015

sd 0.000 0.010 6.633 0.017 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.396 143 0.358 -0.039

sd 0.000 0.020 11.958 0.030 0.039

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 1Sample ID 160-5324-A-22-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:28:55 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.091 40 0.100 0.009

sd 0.000 0.010 6.325 0.016 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 135 0.338 -0.038

sd 0.000 0.019 11.619 0.029 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 1Sample ID 160-5324-A-23-A

 Carrier No. 0

Batch ID 102656

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/11/2014 6:48:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/12/2014 1:29:01 AM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.083 18 0.045 -0.038

sd 0.000 0.009 4.243 0.011 0.020

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 168 0.420 0.034

sd 0.000 0.020 12.961 0.032 0.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Prep Batch: 104532
Preparation, Digestion/Precipitate Separation (7-Day In-Growth)
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Prep Batch: 104532

Gas Flow Proportional Counter Analysis Detail Report

Analyzed: Ts:Decay Corrected:Lab ID: No02/21/14  15:44 400MB 160-104532/1-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple0

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffMB Result

Strontium-90 0.03426 0.115 0.115 U pCi/g 0.320 0.0926 158 373

RL DLC

0.44889 106762

Anly Batch

0.395 0.373

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09480 g 0.105 90.5 40 110

DLC

Y Carrier 0.02250 g 0.0249 90.4 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/21/14  15:45 400LCS 160-104532/2-A

Client ID: Detector: Tb:Yield Truncated: No 1000Purple1

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffLCS Result

Strontium-90 9.930 0.428 0.920 pCi/g 0.320 0.108 2559 442

RL DLC

0.44477 106762

Anly Batch

6.398 0.442

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09310 g 0.105 88.8 40 110

DLC

Y Carrier 0.02160 g 0.0249 86.7 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/21/14  15:45 400160-5324-13

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU29-002 1000Purple2

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb Eff Result

Strontium-90 0.151 0.126 0.127 pCi/g 0.320 0.0953 181 360

RL DLC

0.45079 106762

Anly Batch

0.453 0.360

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.0911 g 0.105 86.9 40 110

DLC

Y Carrier 0.0222 g 0.0249 89.2 40 110-

Analyzed: Ts:Decay Corrected:Lab ID: No02/21/14  15:45 400160-5324-13 DU

Client ID: Detector: Tb:Yield Truncated: NoFZ01-SU29-002 1000Purple3

Dil Fac:Sigma: Calibration Type:2 1 1

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb CPMs CPMb EffDU Result

Strontium-90 0.03662 0.136 0.136 U pCi/g 0.320 0.110 212 507

RL DLC

0.45024 106762

Anly Batch

0.530 0.507

Carrier DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Sr Carrier 0.09310 g 0.105 88.8 40 110

DLC

Y Carrier 0.02230 g 0.0249 89.6 40 110-
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Prep Batch: 104532

Gas Flow Proportional Counter Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: RER Limit

MB 160-104532/1-A Strontium-90 0.03426 U pCi/g

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: RER Limit

-LCS 160-104532/2-A Strontium-90 9.14 9.930 pCi/g 109 88 136

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: RER Limit

160-5324-13 Strontium-90 0.151 0.03662 U pCi/g 122 0.43 1.23 1

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

CPMs = Counts Per Minute, Sample

CPMb = Counts Per Minute, Background

Eff = Efficiency

Tb = Count Duration, Background
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 1.0017 g 8.6595 g 8.6823 g 0.0249 g 8.6178 g 8.7097 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 1.0086 g 8.6512 g 8.6740 g 0.0249 g 8.6261 g 8.7187 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 1.0069 g 8.6061 g 8.6293 g 0.0249 g 8.5864 g 8.6794 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.9982 g 8.6132 g 8.6356 g 0.0249 g 8.6363 g 8.7298 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 1.0029 g 8.5840 g 8.6069 g 0.0249 g 8.5992 g 8.6908 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 1.0039 g 8.6405 g 8.6635 g 0.0249 g 8.6254 g 8.7160 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 1.0021 g 8.6415 g 8.6650 g 0.0249 g 8.5822 g 8.6736 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 1.0062 g 8.5924 g 8.6153 g 0.0249 g 8.5988 g 8.6911 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 1.0023 g 8.6079 g 8.6315 g 0.0249 g 8.5854 g 8.6762 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 1.0046 g 8.6025 g 8.6253 g 0.0249 g 8.6760 g 8.7664 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 1.0016 g 8.5821 g 8.6058 g 0.0249 g 8.6800 g 8.7717 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

1.0044 g 8.5851 g 8.6070 g 0.0249 g 8.5954 g 8.6873 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 1.0019 g 8.6363 g 8.6579 g 0.0249 g 8.6063 g 8.6997 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 1.0016 g 8.6360 g 8.6597 g 0.0249 g 8.6273 g 8.7186 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU23-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.2 mg/Kg 3.4017457624286
7E-05 g

0 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8352188153937
5E-05 g

0 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.62 mg/Kg 1.8194610832321
4E-05 g

0 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.7 mg/Kg 2.0297309028075
8E-05 g

0 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

7.05 mg/Kg 1.4821628119379
1E-05 g

0 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.87 mg/Kg 2.0770969644693
E-05 g

0 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

12.4 mg/Kg 2.6048451529787
7E-05 g

0 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

18.3 mg/Kg 3.8599756664688
4E-05 g

0 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

11.9 mg/Kg 2.5003099887240
4E-05 g

0 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

25.5 mg/Kg 5.3701017973065
5E-05 g

0 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8224818218306
3E-05 g

0 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.59 mg/Kg 2.0191773938552
9E-05 g

0 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

19.4 mg/Kg 4.0745088990641
4E-05 g

0 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.38 mg/Kg 1.9694561623008
5E-05 g

0 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 2 mL 1.5 mL160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 2 mL 1.5 mL160-5324-A-2 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU23-004 2 mL 1.5 mL160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

2 mL 1.5 mL160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 2 mL 1.5 mL160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 2 mL 1.5 mL160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 2 mL 1.5 mL160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 2 mL 1.5 mL160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 2 mL 1.5 mL160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 2 mL 1.5 mL160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 2 mL 1.5 mL160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

2 mL 1.5 mL160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 2 mL 1.5 mL160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 2 mL 1.5 mL160-5324-A-15 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6084 g 8.6321 g 0.0249 g 8.6207 g 8.7156 gMB 160-102656/1 DPS-7, 
SR-03-RC

1.0 g 8.6153 g 8.6377 g 0.0249 g 8.6182 g 8.7151 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 1.0568 g 8.6084 g 8.6315 g 0.0249 g 8.6309 g 8.7249 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 1.0088 g 8.6086 g 8.6314 g 0.0249 g 8.6207 g 8.7153 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 1.0055 g 8.6327 g 8.6555 g 0.0249 g 8.6565 g 8.7482 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 1.0069 g 8.6359 g 8.6588 g 0.0249 g 8.6224 g 8.7169 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 1.0102 g 8.6417 g 8.6654 g 0.0249 g 8.5999 g 8.6918 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 1.0173 g 8.6289 g 8.6515 g 0.0249 g 8.6051 g 8.6990 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

1.0376 g 8.5924 g 8.6155 g 0.0249 g 8.6083 g 8.7027 g160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 1.0074 g 8.5953 g 8.6183 g 0.0249 g 8.5916 g 8.6841 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 1.0096 g 8.6233 g 8.6458 g 0.0249 g 8.5983 g 8.6916 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gMB 160-102656/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.7589863576717
7E-05 g

0 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.6790929576261
1E-05 g

0 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

9.42 mg/Kg 1.9855560072586
2E-05 g

0 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

10.5 mg/Kg 2.2162809018488
9E-05 g

0 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

11.1 mg/Kg 2.3506041962109
1E-05 g

0 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.73 mg/Kg 1.6484573017621
6E-05 g

0 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.31 mg/Kg 1.5899977295777
2E-05 g

0 g160-5324-A-21 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2SR-03-RC

Page 172 of 1142



Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU09-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.38 mg/Kg 1.3473232039625
7E-05 g

0 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.46 mg/Kg 1.3671967710751
E-05 g

0 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102656/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 2 mL 1.5 mL160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 2 mL 1.5 mL160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 2 mL 1.5 mL160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 2 mL 1.5 mL160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

2 mL 1.5 mL160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 2 mL 1.5 mL160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 2 mL 1.5 mL160-5324-A-23 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, sT-RC-0002, ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6092 g 8.6317 g 0.0249 g 8.6171 g 8.7119 gMB 160-104532/1 DPS-7, 
SR-03-RC

1.0 g 8.6391 g 8.6607 g 0.0249 g 8.6083 g 8.7014 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 1.0027 g 8.6229 g 8.6451 g 0.0249 g 8.6356 g 8.7267 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 1.0024 g 8.6277 g 8.6500 g 0.0249 g 8.6071 g 8.7002 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gMB 160-104532/1 DPS-7, 
SR-03-RC

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0777623246747
3E-05 g

0 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0765422900707
6E-05 g

0 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-104532/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, ST-RC-0050

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 1Sample ID MB 160-104532/1-A

 Carrier No. 0

Batch ID 104532

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2014 3:44:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2014 10:24:50 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 41 0.103 0.017

sd 0.000 0.009 6.403 0.016 0.019

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.373 158 0.395 0.022

sd 0.000 0.019 12.570 0.031 0.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID LCS 160-104532/2-A

 Carrier No. 0

Batch ID 104532

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2014 3:45:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2014 10:25:46 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 91 0.228 0.142

sd 0.000 0.009 9.539 0.024 0.026

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.442 2,559 6.398 5.956

sd 0.000 0.021 50.587 0.126 0.128

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID 160-5324-A-13-B

 Carrier No. 0

Batch ID 104532

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2014 3:45:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2014 10:25:50 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.072 35 0.088 0.016

sd 0.000 0.008 5.916 0.015 0.017

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 181 0.453 0.093

sd 0.000 0.019 13.454 0.034 0.039

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID 160-5324-A-13-C DU

 Carrier No. 0

Batch ID 104532

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2014 3:45:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2014 10:25:54 PM Collection Date 2 Decay Factor 1.000

400.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 28 0.070 -0.014

sd 0.000 0.009 5.292 0.013 0.018

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.507 212 0.530 0.023

sd 0.000 0.023 14.560 0.036 0.043

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 1.0017 g 8.6595 g 8.6823 g 0.0249 g 8.6178 g 8.7097 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 1.0086 g 8.6512 g 8.6740 g 0.0249 g 8.6261 g 8.7187 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 1.0069 g 8.6061 g 8.6293 g 0.0249 g 8.5864 g 8.6794 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.9982 g 8.6132 g 8.6356 g 0.0249 g 8.6363 g 8.7298 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 1.0029 g 8.5840 g 8.6069 g 0.0249 g 8.5992 g 8.6908 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 1.0039 g 8.6405 g 8.6635 g 0.0249 g 8.6254 g 8.7160 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 1.0021 g 8.6415 g 8.6650 g 0.0249 g 8.5822 g 8.6736 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 1.0062 g 8.5924 g 8.6153 g 0.0249 g 8.5988 g 8.6911 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 1.0023 g 8.6079 g 8.6315 g 0.0249 g 8.5854 g 8.6762 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 1.0046 g 8.6025 g 8.6253 g 0.0249 g 8.6760 g 8.7664 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 1.0016 g 8.5821 g 8.6058 g 0.0249 g 8.6800 g 8.7717 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

1.0044 g 8.5851 g 8.6070 g 0.0249 g 8.5954 g 8.6873 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 1.0019 g 8.6363 g 8.6579 g 0.0249 g 8.6063 g 8.6997 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 1.0016 g 8.6360 g 8.6597 g 0.0249 g 8.6273 g 8.7186 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU23-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.2 mg/Kg 3.4017457624286
7E-05 g

0 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8352188153937
5E-05 g

0 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.62 mg/Kg 1.8194610832321
4E-05 g

0 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.7 mg/Kg 2.0297309028075
8E-05 g

0 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

7.05 mg/Kg 1.4821628119379
1E-05 g

0 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.87 mg/Kg 2.0770969644693
E-05 g

0 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

12.4 mg/Kg 2.6048451529787
7E-05 g

0 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

18.3 mg/Kg 3.8599756664688
4E-05 g

0 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

11.9 mg/Kg 2.5003099887240
4E-05 g

0 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

25.5 mg/Kg 5.3701017973065
5E-05 g

0 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8224818218306
3E-05 g

0 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.59 mg/Kg 2.0191773938552
9E-05 g

0 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

19.4 mg/Kg 4.0745088990641
4E-05 g

0 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.38 mg/Kg 1.9694561623008
5E-05 g

0 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 2 mL 1.5 mL160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 2 mL 1.5 mL160-5324-A-2 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU23-004 2 mL 1.5 mL160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

2 mL 1.5 mL160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 2 mL 1.5 mL160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 2 mL 1.5 mL160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 2 mL 1.5 mL160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 2 mL 1.5 mL160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 2 mL 1.5 mL160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 2 mL 1.5 mL160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 2 mL 1.5 mL160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

2 mL 1.5 mL160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 2 mL 1.5 mL160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 2 mL 1.5 mL160-5324-A-15 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6084 g 8.6321 g 0.0249 g 8.6207 g 8.7156 gMB 160-102656/1 DPS-7, 
SR-03-RC

1.0 g 8.6153 g 8.6377 g 0.0249 g 8.6182 g 8.7151 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 1.0568 g 8.6084 g 8.6315 g 0.0249 g 8.6309 g 8.7249 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 1.0088 g 8.6086 g 8.6314 g 0.0249 g 8.6207 g 8.7153 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 1.0055 g 8.6327 g 8.6555 g 0.0249 g 8.6565 g 8.7482 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 1.0069 g 8.6359 g 8.6588 g 0.0249 g 8.6224 g 8.7169 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 1.0102 g 8.6417 g 8.6654 g 0.0249 g 8.5999 g 8.6918 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 1.0173 g 8.6289 g 8.6515 g 0.0249 g 8.6051 g 8.6990 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

1.0376 g 8.5924 g 8.6155 g 0.0249 g 8.6083 g 8.7027 g160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 1.0074 g 8.5953 g 8.6183 g 0.0249 g 8.5916 g 8.6841 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 1.0096 g 8.6233 g 8.6458 g 0.0249 g 8.5983 g 8.6916 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gMB 160-102656/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.7589863576717
7E-05 g

0 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.6790929576261
1E-05 g

0 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

9.42 mg/Kg 1.9855560072586
2E-05 g

0 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

10.5 mg/Kg 2.2162809018488
9E-05 g

0 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

11.1 mg/Kg 2.3506041962109
1E-05 g

0 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.73 mg/Kg 1.6484573017621
6E-05 g

0 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.31 mg/Kg 1.5899977295777
2E-05 g

0 g160-5324-A-21 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU09-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.38 mg/Kg 1.3473232039625
7E-05 g

0 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.46 mg/Kg 1.3671967710751
E-05 g

0 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102656/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 2 mL 1.5 mL160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 2 mL 1.5 mL160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 2 mL 1.5 mL160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 2 mL 1.5 mL160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

2 mL 1.5 mL160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 2 mL 1.5 mL160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 2 mL 1.5 mL160-5324-A-23 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, sT-RC-0002, ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2SR-03-RC

Page 184 of 1142



Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6092 g 8.6317 g 0.0249 g 8.6171 g 8.7119 gMB 160-104532/1 DPS-7, 
SR-03-RC

1.0 g 8.6391 g 8.6607 g 0.0249 g 8.6083 g 8.7014 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 1.0027 g 8.6229 g 8.6451 g 0.0249 g 8.6356 g 8.7267 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 1.0024 g 8.6277 g 8.6500 g 0.0249 g 8.6071 g 8.7002 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gMB 160-104532/1 DPS-7, 
SR-03-RC

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0777623246747
3E-05 g

0 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0765422900707
6E-05 g

0 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-104532/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, ST-RC-0050

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1 g 8.6523 g 8.6738 g 0.0249 g 8.6077 g 8.7010 gMB 160-102640/1 DPS-7, 
SR-03-RC

1 g 8.6558 g 8.6787 g 0.0249 g 8.6269 g 8.7227 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

1.0012 g 8.6325 g 8.6554 g 0.0249 g 8.6569 g 8.7482 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 1.0017 g 8.6595 g 8.6823 g 0.0249 g 8.6178 g 8.7097 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 1.0086 g 8.6512 g 8.6740 g 0.0249 g 8.6261 g 8.7187 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 1.0069 g 8.6061 g 8.6293 g 0.0249 g 8.5864 g 8.6794 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.9982 g 8.6132 g 8.6356 g 0.0249 g 8.6363 g 8.7298 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 1.0029 g 8.5840 g 8.6069 g 0.0249 g 8.5992 g 8.6908 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 1.0039 g 8.6405 g 8.6635 g 0.0249 g 8.6254 g 8.7160 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 1.0021 g 8.6415 g 8.6650 g 0.0249 g 8.5822 g 8.6736 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 1.0062 g 8.5924 g 8.6153 g 0.0249 g 8.5988 g 8.6911 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 1.0023 g 8.6079 g 8.6315 g 0.0249 g 8.5854 g 8.6762 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 1.0046 g 8.6025 g 8.6253 g 0.0249 g 8.6760 g 8.7664 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 1.0016 g 8.5821 g 8.6058 g 0.0249 g 8.6800 g 8.7717 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

1.0044 g 8.5851 g 8.6070 g 0.0249 g 8.5954 g 8.6873 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 1.0019 g 8.6363 g 8.6579 g 0.0249 g 8.6063 g 8.6997 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 1.0016 g 8.6360 g 8.6597 g 0.0249 g 8.6273 g 8.7186 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gMB 160-102640/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

0 mg/Kg 0 g 0 gLCS 
160-102640/2

DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

29.6 mg/Kg 6.2124329736589
9E-05 g

0 g160-5323-A-1 DU DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU23-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

16.2 mg/Kg 3.4017457624286
7E-05 g

0 g160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8352188153937
5E-05 g

0 g160-5324-A-2 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.62 mg/Kg 1.8194610832321
4E-05 g

0 g160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.7 mg/Kg 2.0297309028075
8E-05 g

0 g160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

7.05 mg/Kg 1.4821628119379
1E-05 g

0 g160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.87 mg/Kg 2.0770969644693
E-05 g

0 g160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

12.4 mg/Kg 2.6048451529787
7E-05 g

0 g160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

18.3 mg/Kg 3.8599756664688
4E-05 g

0 g160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

11.9 mg/Kg 2.5003099887240
4E-05 g

0 g160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

25.5 mg/Kg 5.3701017973065
5E-05 g

0 g160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

8.68 mg/Kg 1.8224818218306
3E-05 g

0 g160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.59 mg/Kg 2.0191773938552
9E-05 g

0 g160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

19.4 mg/Kg 4.0745088990641
4E-05 g

0 g160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 0.1048 g 02/04/2014 
10:00

02/10/2014 
08:30

9.38 mg/Kg 1.9694561623008
5E-05 g

0 g160-5324-A-15 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102640/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102640/2

DPS-7, 
SR-03-RC

2 mL 1.5 mL160-5323-A-1 DU DPS-7, 
SR-03-RC

T

FZ01-SU23-002 2 mL 1.5 mL160-5324-A-1 DPS-7, 
SR-03-RC

T

FZ01-SU23-003 2 mL 1.5 mL160-5324-A-2 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  01:13

01/31/14  11:28102640

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

FZ01-SU23-004 2 mL 1.5 mL160-5324-A-3 DPS-7, 
SR-03-RC

T

FZ01-SU23-004 
DUP

2 mL 1.5 mL160-5324-A-4 DPS-7, 
SR-03-RC

T

FZ01-SU23-005 2 mL 1.5 mL160-5324-A-5 DPS-7, 
SR-03-RC

T

FZ01-SU24-001 2 mL 1.5 mL160-5324-A-6 DPS-7, 
SR-03-RC

T

FZ01-SU24-002 2 mL 1.5 mL160-5324-A-7 DPS-7, 
SR-03-RC

T

FZ01-SU24-003 2 mL 1.5 mL160-5324-A-8 DPS-7, 
SR-03-RC

T

FZ01-SU24-004 2 mL 1.5 mL160-5324-A-9 DPS-7, 
SR-03-RC

T

FZ01-SU24-005 2 mL 1.5 mL160-5324-A-10 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 2 mL 1.5 mL160-5324-A-11 DPS-7, 
SR-03-RC

T

FZ01-SU25-002 
DUP

2 mL 1.5 mL160-5324-A-12 DPS-7, 
SR-03-RC

T

FZ01-SU32-003 2 mL 1.5 mL160-5324-A-14 DPS-7, 
SR-03-RC

T

FZ01-SU07-001 2 mL 1.5 mL160-5324-A-15 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 11253308898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0002; ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6084 g 8.6321 g 0.0249 g 8.6207 g 8.7156 gMB 160-102656/1 DPS-7, 
SR-03-RC

1.0 g 8.6153 g 8.6377 g 0.0249 g 8.6182 g 8.7151 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 1.0568 g 8.6084 g 8.6315 g 0.0249 g 8.6309 g 8.7249 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 1.0088 g 8.6086 g 8.6314 g 0.0249 g 8.6207 g 8.7153 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 1.0055 g 8.6327 g 8.6555 g 0.0249 g 8.6565 g 8.7482 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 1.0069 g 8.6359 g 8.6588 g 0.0249 g 8.6224 g 8.7169 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 1.0102 g 8.6417 g 8.6654 g 0.0249 g 8.5999 g 8.6918 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 1.0173 g 8.6289 g 8.6515 g 0.0249 g 8.6051 g 8.6990 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

1.0376 g 8.5924 g 8.6155 g 0.0249 g 8.6083 g 8.7027 g160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 1.0074 g 8.5953 g 8.6183 g 0.0249 g 8.5916 g 8.6841 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 1.0096 g 8.6233 g 8.6458 g 0.0249 g 8.5983 g 8.6916 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gMB 160-102656/1 DPS-7, 
SR-03-RC

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

0 mg/Kg 0 g 0 gLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.7589863576717
7E-05 g

0 g160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.94 mg/Kg 1.6790929576261
1E-05 g

0 g160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

9.42 mg/Kg 1.9855560072586
2E-05 g

0 g160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

10.5 mg/Kg 2.2162809018488
9E-05 g

0 g160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

11.1 mg/Kg 2.3506041962109
1E-05 g

0 g160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.73 mg/Kg 1.6484573017621
6E-05 g

0 g160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

7.31 mg/Kg 1.5899977295777
2E-05 g

0 g160-5324-A-21 DPS-7, 
SR-03-RC

T

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/11/14  16:00

01/31/14  15:02102656

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

FZ01-SU09-002 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.38 mg/Kg 1.3473232039625
7E-05 g

0 g160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 0.1048 g 02/04/2014 
09:30

02/11/2014 
13:10

6.46 mg/Kg 1.3671967710751
E-05 g

0 g160-5324-A-23 DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-102656/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-102656/2

DPS-7, 
SR-03-RC

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 DPS-7, 
SR-03-RC

T

FZ01-SU07-002 2 mL 1.5 mL160-5324-A-16 
DU

DPS-7, 
SR-03-RC

T

FZ01-SU07-003 2 mL 1.5 mL160-5324-A-17 DPS-7, 
SR-03-RC

T

FZ01-SU07-004 2 mL 1.5 mL160-5324-A-18 DPS-7, 
SR-03-RC

T

FZ01-SU08-005 2 mL 1.5 mL160-5324-A-19 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 2 mL 1.5 mL160-5324-A-20 DPS-7, 
SR-03-RC

T

FZ01-SU09-001 
DUP

2 mL 1.5 mL160-5324-A-21 DPS-7, 
SR-03-RC

T

FZ01-SU09-002 2 mL 1.5 mL160-5324-A-22 DPS-7, 
SR-03-RC

T

FZ01-SU09-003 2 mL 1.5 mL160-5324-A-23 DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, sT-RC-0002, ST-RC-0050

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Y_TareWt Y_GrossWt Y_Mass Sr_TareWt Sr_GrossWt

1.0 g 8.6092 g 8.6317 g 0.0249 g 8.6171 g 8.7119 gMB 160-104532/1 DPS-7, 
SR-03-RC

1.0 g 8.6391 g 8.6607 g 0.0249 g 8.6083 g 8.7014 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 1.0027 g 8.6229 g 8.6451 g 0.0249 g 8.6356 g 8.7267 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 1.0024 g 8.6277 g 8.6500 g 0.0249 g 8.6071 g 8.7002 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr_Mass IngDecDate1 IngDecDate2 NativeKnownSr NativeMassSr NativeMassY

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gMB 160-104532/1 DPS-7, 
SR-03-RC

0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

0 mg/Kg 0 g 0 gLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0777623246747
3E-05 g

0 g160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 0.1048 g 02/14/2014 
10:30

02/21/2014 
13:00

19.4 mg/Kg 4.0765422900707
6E-05 g

0 g160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Lab Sample ID Client Sample ID Method Chain Basis Sr Carrier 
00017

Sr-90 00021 Y Carrier 00007

2 mL 1.5 mLMB 160-104532/1 DPS-7, 
SR-03-RC

2 mL 1 mL 1.5 mLLCS 
160-104532/2

DPS-7, 
SR-03-RC

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 DPS-7, 
SR-03-RC

T

FZ01-SU29-002 2 mL 1.5 mL160-5324-A-13 
DU

DPS-7, 
SR-03-RC

T

Batch Notes

Balance ID 1125330898

Person's name who witnessed reagent drop RS

Analyst who added reagent LM

SOP Number ST-RC-0003, ST-RC-0050

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-5324-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Schneider, Rachael L

02/21/14  16:00

02/12/14  13:53104532

Batch Method:

TestAmerica St. Louis

DPS-7

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

0Detector
10640.74 -247.3110888.05 326.64 PassEfficiency

Background

Crosstalk 3542.500 47.7753494.725 47.876 Pass

12:35 AM

Efficiency

Background

33070.24 6.7433063.50 991.91 Pass

Crosstalk 20.711 -14.73935.450 7.537 Pass

12:39 AM

Efficiency

Background 0.070 0.0140.057 0.031 Pass 0.435 -0.1470.582 0.103 Pass

Crosstalk

4:43 AM

1Detector
10221.45 -105.0210326.48 309.79 PassEfficiency

Background

Crosstalk 3303.000 -3.6003306.600 39.507 Pass

12:35 AM

Efficiency

Background

33380.91 328.0633052.85 991.59 Pass

Crosstalk 76.277 -11.54887.825 18.384 Pass

12:39 AM

Efficiency

Background 0.055 -0.0130.068 0.036 Pass 0.460 -0.0670.527 0.068 Pass

Crosstalk

4:43 AM

2Detector
10844.38 -168.8011013.18 330.40 PassEfficiency

Background

Crosstalk 3702.000 -2.4003704.400 49.371 Pass

12:35 AM

Efficiency

Background

22737.02 -748.8323485.85 704.58 FAIL

Crosstalk 7.577 -6.39813.975 3.315 Pass

12:39 AM

2/11/2014 1:14:23 PM IQC version 3.7, updated 11/2/2012GFPC Protean, Page 1 of 7
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

22568.30 -917.5523485.85 704.58 FAIL

Crosstalk 8.587 -5.38813.975 3.315 Pass

12:47 AM

Efficiency

Background 0.050 -0.0020.052 0.020 Pass 0.580 -0.0200.600 0.065 Pass

Crosstalk

4:43 AM

3Detector
10829.37 -46.3810875.75 326.27 PassEfficiency

Background

Crosstalk 3351.000 -157.9503508.950 37.590 DOEF

12:35 AM

Efficiency

Background

30114.65 -229.7530344.40 910.33 Pass

Crosstalk 22.226 -8.52430.750 8.152 Pass

12:39 AM

Efficiency

Background 0.070 0.0220.048 0.021 Pass 0.755 0.1410.614 0.111 Pass

Crosstalk

4:43 AM

4Detector
10897.91 113.0110784.90 323.55 PassEfficiency

Background

Crosstalk 3840.500 -97.4753937.975 40.291 WARNING

12:36 AM

Efficiency

Background

25522.89 9.3925513.50 765.41 Pass

Crosstalk 8.082 0.3327.750 1.781 Pass

12:39 AM

Efficiency

Background 0.055 0.0170.039 0.012 Pass 0.475 0.0630.412 0.071 Pass

Crosstalk

4:43 AM

5Detector

2/11/2014 1:14:23 PM IQC version 3.7, updated 11/2/2012GFPC Protean, Page 2 of 7
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

10640.74 -123.2910764.03 322.92 PassEfficiency

Background

Crosstalk 4252.000 -127.9754379.975 56.951 WARNING

12:36 AM

Efficiency

Background

21660.06 -169.2221829.28 654.88 Pass

Crosstalk 6.062 1.5624.500 1.606 Pass

12:39 AM

Efficiency

Background 0.060 0.0020.058 0.037 Pass 0.480 0.0130.468 0.114 Pass

Crosstalk

4:44 AM

6Detector
10709.79 -89.5410799.33 323.98 PassEfficiency

Background

Crosstalk 3738.000 -262.4754000.475 56.417 DOEF

12:36 AM

Efficiency

Background

28600.73 -143.8928744.63 862.34 Pass

Crosstalk 6.567 -0.3836.950 1.932 Pass

12:39 AM

Efficiency

Background 0.085 0.0120.073 0.025 Pass 0.655 0.0870.568 0.098 Pass

Crosstalk

4:44 AM

7Detector
11567.87 -65.8811633.75 349.01 PassEfficiency

Background

Crosstalk 3947.000 -176.5504123.550 60.029 WARNING

12:36 AM

Efficiency

Background

26909.00 -122.8527031.85 810.96 Pass

Crosstalk 6.567 -0.1586.725 2.256 Pass

12:39 AM

Efficiency

Background 0.035 -0.0090.044 0.019 Pass 0.570 0.0610.510 0.059 Pass

Crosstalk

4:44 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

8Detector
Efficiency

Background

32340.81 -74.2932415.10 972.45 Pass

Crosstalk 13.639 -5.03618.675 3.469 Pass

12:36 AM

10409.08 -216.9410626.03 318.78 PassEfficiency

Background

Crosstalk 3511.000 -140.5253651.525 55.623 WARNING

12:39 AM

Efficiency

Background 0.120 0.0700.050 0.030 Pass 0.535 0.0150.520 0.088 Pass

Crosstalk

4:44 AM

9Detector
Efficiency

Background

31864.46 -84.5931949.05 958.47 Pass

Crosstalk 8.082 -2.54310.625 2.470 Pass

12:36 AM

9800.17 -134.469934.63 298.04 PassEfficiency

Background

Crosstalk 3440.500 -89.2503529.750 42.378 WARNING

12:39 AM

Efficiency

Background 0.100 0.0480.052 0.019 Pass 0.415 0.0100.405 0.059 Pass

Crosstalk

4:44 AM

10Detector
Efficiency

Background

22387.46 -607.1622994.63 689.84 Pass

Crosstalk 7.072 -0.6037.675 1.975 Pass

12:36 AM

10481.63 -119.2410600.88 318.03 PassEfficiency

Background

Crosstalk 3840.000 -97.8753937.875 62.307 Pass

12:39 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.100 0.0540.047 0.020 Pass 0.500 0.0140.487 0.064 Pass

Crosstalk

4:44 AM

11Detector
Efficiency

Background

28889.67 -570.5029460.18 883.81 Pass

Crosstalk 6.062 -3.1139.175 2.617 Pass

12:36 AM

10468.12 -103.4010571.53 317.15 PassEfficiency

Background

Crosstalk 3208.500 10.7253197.775 51.834 Pass

12:39 AM

Efficiency

Background 0.040 -0.0030.043 0.017 Pass 0.415 -0.0660.481 0.062 Pass

Crosstalk

4:44 AM

12Detector
Efficiency

Background

25448.63 -307.9925756.63 772.70 Pass

Crosstalk 20.206 -3.06923.275 5.828 Pass

12:36 AM

10835.37 -230.6811066.05 331.98 PassEfficiency

Background

Crosstalk 3575.500 -160.5003736.000 48.522 DOEF

12:39 AM

Efficiency

Background 0.085 0.0330.052 0.019 Pass 0.605 0.0930.512 0.061 Pass

Crosstalk

4:44 AM

13Detector
Efficiency

Background

21609.04 -761.7422370.78 671.12 FAIL

Crosstalk 8.587 -0.0638.650 3.573 Pass

12:36 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11164.10 574.1210589.98 317.70 FAILEfficiency

Background

Crosstalk 3780.000 -1063.1504843.150 4032.160 Pass

12:39 AM

Efficiency

Background

21597.42 -773.3622370.78 671.12 FAIL

Crosstalk 10.103 1.4538.650 3.573 Pass

12:48 AM

10990.98 401.0010589.98 317.70 FAILEfficiency

Background

Crosstalk 3794.000 -1049.1504843.150 4032.160 Pass

12:50 AM

Efficiency

Background 0.050 -0.0070.057 0.015 Pass 0.495 0.0210.474 0.072 Pass

Crosstalk

4:44 AM

14Detector
Efficiency

Background

28778.54 -15.8828794.43 863.83 Pass

Crosstalk 7.072 0.3976.675 1.772 Pass

12:36 AM

10718.29 -128.3610846.65 325.40 PassEfficiency

Background

Crosstalk 3831.500 -115.4253946.925 69.977 Pass

12:39 AM

Efficiency

Background 0.055 -0.0060.061 0.026 Pass 0.405 -0.1370.542 0.079 Pass

Crosstalk

4:44 AM

15Detector
Efficiency

Background

26982.25 -203.3527185.60 815.57 Pass

Crosstalk 6.062 -0.2886.350 1.582 Pass

12:36 AM

11394.25 -99.8711494.13 344.82 PassEfficiency

Background

Crosstalk 4018.000 -129.6254147.625 37.108 DOEF

12:39 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Protean

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.035 -0.0340.069 0.031 Pass 0.470 -0.1330.603 0.114 Pass

Crosstalk

4:44 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

0Detector
10971.55 -64.9111036.46 331.09 PassEfficiency

Background

Crosstalk 3307.500 -151.1003458.600 78.221 Pass

12:14 AM

Efficiency

Background

33706.60 -376.6334083.23 1022.50 Pass

Crosstalk 620.498 299.598320.900 109.197 WARNING

12:18 AM

Efficiency

Background 0.105 0.0210.084 0.028 Pass 0.360 -0.0230.383 0.051 Pass

Crosstalk

3:46 AM

1Detector
10436.77 -147.8110584.58 317.54 PassEfficiency

Background

Crosstalk 3274.000 -26.5503300.550 57.934 Pass

12:14 AM

Efficiency

Background

33618.17 -362.6533980.83 1019.42 Pass

Crosstalk 733.824 359.924373.900 125.183 WARNING

12:18 AM

Efficiency

Background 0.260 0.1600.100 0.037 FAIL 0.570 0.1170.453 0.077 Pass

Crosstalk

3:46 AM

Efficiency

Background 0.125 0.0250.100 0.037 Pass 0.570 0.1170.453 0.077 Pass

Crosstalk

10:36 AM

2Detector
11358.26 -18.9411377.20 341.32 PassEfficiency

Background

Crosstalk 3665.500 -140.3753805.875 52.745 WARNING

12:14 AM

2/23/2014 8:56:43 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 1 of 10
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

23617.03 -112.8723729.90 711.90 Pass

Crosstalk 177.358 109.25868.100 29.539 DOEF

12:18 AM

Efficiency

Background 0.115 0.0430.072 0.025 Pass 0.380 -0.0480.428 0.083 Pass

Crosstalk

3:46 AM

3Detector
11017.39 -36.3811053.78 331.61 PassEfficiency

Background

Crosstalk 3639.000 -127.2003766.200 78.912 Pass

12:14 AM

Efficiency

Background

31079.26 -57.4631136.73 934.10 Pass

Crosstalk 60.474 37.09923.375 10.367 DOEF

12:18 AM

Efficiency

Background 0.140 0.0730.067 0.025 Pass 0.565 0.0880.477 0.058 Pass

Crosstalk

3:46 AM

4Detector
10993.37 -219.1111212.48 336.37 PassEfficiency

Background

Crosstalk 3618.500 -128.7503747.250 68.787 Pass

12:14 AM

Efficiency

Background

25762.60 -241.0426003.64 780.11 Pass

Crosstalk 5.590 -5.93311.523 8.865 Pass

12:18 AM

Efficiency

Background 0.075 0.0110.064 0.016 Pass 0.490 0.0350.455 0.062 Pass

Crosstalk

3:46 AM

5Detector

2/23/2014 8:56:43 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 2 of 10
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11122.51 -178.0911300.60 339.02 PassEfficiency

Background

Crosstalk 3709.500 -159.2503868.750 67.238 WARNING

12:15 AM

Efficiency

Background

22077.22 -166.3622243.58 667.31 Pass

Crosstalk 9.147 2.3226.825 2.358 Pass

12:18 AM

Efficiency

Background 0.115 0.0600.055 0.021 Pass 0.360 0.0200.340 0.039 Pass

Crosstalk

3:46 AM

6Detector
11081.96 -122.6411204.60 336.14 PassEfficiency

Background

Crosstalk 3732.000 -236.4753968.475 55.425 DOEF

12:15 AM

Efficiency

Background

29316.36 -101.6429418.00 882.54 Pass

Crosstalk 11.688 4.5637.125 1.716 WARNING

12:18 AM

Efficiency

Background 0.065 0.0070.058 0.016 Pass 0.445 0.0100.435 0.077 Pass

Crosstalk

3:46 AM

7Detector
11525.44 -204.7111730.15 351.90 PassEfficiency

Background

Crosstalk 3855.000 -206.5004061.500 200.875 Pass

12:15 AM

Efficiency

Background

27381.18 -39.3527420.53 822.62 Pass

Crosstalk 7.623 2.7234.900 1.438 Pass

12:18 AM

Efficiency

Background 0.065 0.0120.053 0.019 Pass 0.405 0.0150.391 0.064 Pass

Crosstalk

3:46 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

8Detector
Efficiency

Background

33589.20 -383.8733973.08 1019.19 Pass

Crosstalk 140.768 12.018128.750 85.989 Pass

12:15 AM

11113.00 -40.6311153.63 334.61 PassEfficiency

Background

Crosstalk 3456.000 -1.3253457.325 86.364 Pass

12:18 AM

Efficiency

Background 0.140 0.0540.087 0.029 Pass 0.465 0.0050.460 0.083 Pass

Crosstalk

3:46 AM

9Detector
Efficiency

Background

34020.15 -227.2034247.35 1027.42 Pass

Crosstalk 80.802 5.00275.800 62.995 Pass

12:15 AM

10302.62 -154.4010457.03 313.71 PassEfficiency

Background

Crosstalk 3450.500 15.9003434.600 27.571 Pass

12:18 AM

Efficiency

Background 0.115 0.0450.070 0.029 Pass 0.370 -0.1030.473 0.103 Pass

Crosstalk

3:46 AM

10Detector
Efficiency

Background

23223.69 -192.1823415.88 702.48 Pass

Crosstalk 39.639 1.16438.475 31.652 Pass

12:15 AM

11139.03 -44.3011183.33 335.50 PassEfficiency

Background

Crosstalk 3649.500 -10.4253659.925 62.913 Pass

12:18 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.125 0.0610.064 0.019 FAIL 0.475 0.1310.344 0.053 Pass

Crosstalk

3:46 AM

Efficiency

Background 0.090 0.0260.064 0.019 Pass 0.365 0.0210.344 0.053 Pass

Crosstalk

10:36 AM

11Detector
Efficiency

Background

30351.03 -264.3530615.38 918.46 Pass

Crosstalk 25.409 -7.79133.200 28.377 Pass

12:15 AM

10446.78 -403.7710850.55 325.52 FAILEfficiency

Background

Crosstalk 3743.000 117.8753625.125 51.846 WARNING

12:18 AM

Efficiency

Background 0.065 0.0070.058 0.024 Pass 0.295 -0.1220.417 0.051 Pass

Crosstalk

3:46 AM

12Detector
Efficiency

Background

25845.43 -746.4426591.88 797.76 Pass

Crosstalk 44.721 2.49642.225 35.724 Pass

12:15 AM

11309.71 -52.4711362.18 340.87 PassEfficiency

Background

Crosstalk 3711.000 -94.8403805.840 41.621 WARNING

12:18 AM

Efficiency

Background 0.100 0.0340.066 0.026 Pass 0.510 0.0430.467 0.052 Pass

Crosstalk

3:46 AM

13Detector
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

22083.32 -241.5122324.83 669.74 Pass

Crosstalk 27.442 11.14216.300 12.882 Pass

12:15 AM

11451.36 -12.5111463.88 343.92 PassEfficiency

Background

Crosstalk 3759.000 -27.0753786.075 59.685 Pass

12:18 AM

Efficiency

Background 0.145 0.0570.089 0.058 Pass 0.345 -0.0280.373 0.090 Pass

Crosstalk

3:46 AM

14Detector
Efficiency

Background

29353.46 -54.6729408.13 882.24 Pass

Crosstalk 27.442 5.29222.150 21.746 Pass

12:15 AM

11283.18 -21.8711305.05 339.15 PassEfficiency

Background

Crosstalk 3755.500 -32.3753787.875 75.889 Pass

12:18 AM

Efficiency

Background 0.105 0.0490.056 0.018 Pass 0.415 0.0940.321 0.053 Pass

Crosstalk

3:46 AM

15Detector
Efficiency

Background

27450.29 -32.1627482.45 824.47 Pass

Crosstalk 21.344 2.96918.375 19.603 Pass

12:15 AM

11751.19 -46.7111797.90 353.94 PassEfficiency

Background

Crosstalk 3760.500 -22.4253782.925 86.807 Pass

12:18 AM

Efficiency

Background 0.075 0.0250.050 0.014 Pass 0.365 -0.0160.381 0.051 Pass

Crosstalk

3:46 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

16Detector
Efficiency

Background

33378.31 -189.4233567.73 1007.03 Pass

Crosstalk 68.605 11.63056.975 44.714 Pass

12:21 AM

10928.30 -121.0311049.33 331.48 PassEfficiency

Background

Crosstalk 3296.000 -20.8253316.825 72.395 Pass

12:23 AM

Efficiency

Background 0.225 0.0580.167 0.036 Pass 0.475 -0.0210.496 0.062 Pass

Crosstalk

3:46 AM

17Detector
Efficiency

Background

35193.55 742.8834450.68 1033.52 Pass

Crosstalk 3.049 -16.72619.775 3.338 DOEF

12:21 AM

1194.79 -9106.1110300.90 309.03 FAILEfficiency

Background

Crosstalk 12638.000 9200.8003437.200 49.534 DOEF

12:23 AM

Efficiency

Background 0.010 -0.0980.108 0.031 FAIL 5.890 3.5842.306 3.116 Pass

Crosstalk

3:46 AM

Efficiency

Background 0.005 -0.1030.108 0.031 FAIL 2.630 0.3242.306 3.116 Pass

Crosstalk

10:36 AM

18Detector
Efficiency

Background

23039.73 -52.0723091.80 692.75 Pass

Crosstalk 24.901 6.97617.925 3.718 Pass

12:21 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11050.93 -45.9711096.90 332.91 PassEfficiency

Background

Crosstalk 3614.000 -11.9753625.975 64.675 Pass

12:23 AM

Efficiency

Background 0.180 0.0380.142 0.030 Pass 0.595 0.0190.576 0.108 Pass

Crosstalk

3:46 AM

19Detector
Efficiency

Background

30527.88 -174.6030702.48 921.07 Pass

Crosstalk 81.818 22.21859.600 14.515 Pass

12:21 AM

10966.34 -68.7611035.10 331.05 PassEfficiency

Background

Crosstalk 3550.500 -22.1253572.625 41.736 Pass

12:23 AM

Efficiency

Background 0.175 0.0880.087 0.016 FAIL 0.605 0.1160.489 0.074 Pass

Crosstalk

3:46 AM

Efficiency

Background 0.140 0.0530.087 0.016 FAIL 0.515 0.0260.489 0.074 Pass

Crosstalk

10:36 AM

20Detector
Efficiency

Background

25976.10 -391.5826367.68 791.03 Pass

Crosstalk 62.657 14.40748.250 11.450 Pass

12:21 AM

11329.39 -67.8111397.20 341.92 PassEfficiency

Background

Crosstalk 3845.000 10.7253834.275 58.606 Pass

12:24 AM

Efficiency

Background 0.075 0.0180.057 0.019 Pass 0.350 0.1880.162 0.093 Pass

Crosstalk

3:46 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

21Detector
Efficiency

Background

21885.85 -438.2822324.13 669.72 Pass

Crosstalk 30.577 10.40220.175 6.313 Pass

12:21 AM

11469.41 60.1111409.30 342.28 PassEfficiency

Background

Crosstalk 3782.500 -114.1673896.667 52.718 WARNING

12:24 AM

Efficiency

Background 0.105 0.0420.063 0.023 Pass 0.335 0.1900.145 0.078 Pass

Crosstalk

3:46 AM

22Detector
Efficiency

Background

28704.43 873.4827830.95 834.93 FAIL

Crosstalk 100.752 31.35269.400 26.147 Pass

12:21 AM

11238.88 12.5711226.31 336.79 PassEfficiency

Background

Crosstalk 3760.500 6.2623754.238 63.116 Pass

12:24 AM

Efficiency

Background 0.115 0.0370.078 0.025 Pass 0.430 0.2360.194 0.096 Pass

Crosstalk

3:46 AM

23Detector
Efficiency

Background

26068.83 -1587.2327656.06 829.68 FAIL

Crosstalk 1540.360 836.919703.441 581.762 Pass

12:21 AM

12394.57 -39.9312434.50 373.04 PassEfficiency

Background

Crosstalk 3365.000 -105.3753470.375 64.228 Pass

12:24 AM
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Gas Proportional Counter Daily Quality Control Checks

Friday, February 21, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.125 -0.1180.243 0.062 Pass 0.465 -0.0420.508 0.073 Pass

Crosstalk

3:46 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

0Detector
Efficiency

Background

33648.29 -434.9434083.23 1022.50 Pass

Crosstalk 507.345 186.445320.900 109.197 Pass

1:13 AM

10969.86 -341.1211310.98 339.33 FAILEfficiency

Background

Crosstalk 3428.500 -150.7733579.273 44.678 DOEF

1:16 AM

10841.73 -469.2511310.98 339.33 FAILEfficiency

Background

Crosstalk 3390.000 -189.2733579.273 44.678 DOEF

1:20 AM

Efficiency

Background 0.090 0.0060.084 0.028 Pass 0.370 -0.0130.383 0.051 Pass

Crosstalk

4:41 AM

1Detector
Efficiency

Background

33594.96 -385.8633980.83 1019.42 Pass

Crosstalk 594.188 220.288373.900 125.183 Pass

1:13 AM

10331.70 -252.8710584.58 317.54 PassEfficiency

Background

Crosstalk 3306.500 5.9503300.550 57.934 Pass

1:16 AM

Efficiency

Background 0.045 -0.0550.100 0.037 Pass 0.525 0.0720.453 0.077 Pass

Crosstalk

4:41 AM

2Detector
Efficiency

Background

23617.69 -112.2123729.90 711.90 Pass

Crosstalk 124.932 56.83268.100 29.539 Pass

1:13 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 1 of 10
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11268.17 -109.0311377.20 341.32 PassEfficiency

Background

Crosstalk 3664.500 -141.3753805.875 52.745 WARNING

1:16 AM

Efficiency

Background 0.135 0.0630.072 0.025 Pass 0.420 -0.0080.428 0.083 Pass

Crosstalk

4:41 AM

3Detector
Efficiency

Background

30985.62 -151.1131136.73 934.10 Pass

Crosstalk 43.675 20.30023.375 10.367 Pass

1:13 AM

11086.98 33.2111053.78 331.61 PassEfficiency

Background

Crosstalk 3734.000 -32.2003766.200 78.912 Pass

1:16 AM

Efficiency

Background 0.080 0.0130.067 0.025 Pass 0.565 0.0880.477 0.058 Pass

Crosstalk

4:41 AM

4Detector
Efficiency

Background

25608.47 -395.1626003.64 780.11 Pass

Crosstalk 6.602 -4.92111.523 8.865 Pass

1:13 AM

10966.86 -245.6211212.48 336.37 PassEfficiency

Background

Crosstalk 3642.000 -105.2503747.250 68.787 Pass

1:16 AM

Efficiency

Background 0.065 0.0010.064 0.016 Pass 0.480 0.0250.455 0.062 Pass

Crosstalk

4:41 AM

5Detector
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

21941.27 -302.3122243.58 667.31 Pass

Crosstalk 5.079 -1.7466.825 2.358 Pass

1:13 AM

11050.95 -249.6511300.60 339.02 PassEfficiency

Background

Crosstalk 3811.500 -57.2503868.750 67.238 Pass

1:16 AM

Efficiency

Background 0.065 0.0100.055 0.021 Pass 0.340 0.0000.340 0.039 Pass

Crosstalk

4:41 AM

6Detector
Efficiency

Background

29153.79 -264.2129418.00 882.54 Pass

Crosstalk 8.126 1.0017.125 1.716 Pass

1:13 AM

10970.36 -234.2411204.60 336.14 PassEfficiency

Background

Crosstalk 3812.000 -156.4753968.475 55.425 WARNING

1:16 AM

Efficiency

Background 0.090 0.0320.058 0.016 Pass 0.350 -0.0850.435 0.077 Pass

Crosstalk

4:41 AM

7Detector
Efficiency

Background

26990.85 -429.6827420.53 822.62 Pass

Crosstalk 5.586 0.6864.900 1.438 Pass

1:13 AM

11625.04 -105.1111730.15 351.90 PassEfficiency

Background

Crosstalk 3933.000 -128.5004061.500 200.875 Pass

1:16 AM

Efficiency

Background 0.070 0.0170.053 0.019 Pass 0.290 -0.1010.391 0.064 Pass

Crosstalk

4:42 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

8Detector
11102.50 -51.1311153.63 334.61 PassEfficiency

Background

Crosstalk 3349.000 -108.3253457.325 86.364 Pass

12:44 AM

Efficiency

Background

33663.02 -310.0633973.08 1019.19 Pass

Crosstalk 89.890 -38.860128.750 85.989 Pass

12:54 AM

Efficiency

Background 0.105 0.0190.087 0.029 Pass 0.500 0.0400.460 0.083 Pass

Crosstalk

4:42 AM

9Detector
10335.20 -121.8210457.03 313.71 PassEfficiency

Background

Crosstalk 3333.000 -101.6003434.600 27.571 DOEF

12:44 AM

Efficiency

Background

34031.21 -216.1434247.35 1027.42 Pass

Crosstalk 42.660 -33.14075.800 62.995 Pass

12:54 AM

Efficiency

Background 0.145 0.0750.070 0.029 Pass 0.550 0.0770.473 0.103 Pass

Crosstalk

4:42 AM

10Detector
11021.41 -161.9111183.33 335.50 PassEfficiency

Background

Crosstalk 3558.000 -101.9253659.925 62.913 Pass

12:44 AM

Efficiency

Background

23397.28 -18.5923415.88 702.48 Pass

Crosstalk 31.487 -6.98838.475 31.652 Pass

12:54 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.090 0.0260.064 0.019 Pass 0.360 0.0160.344 0.053 Pass

Crosstalk

4:42 AM

11Detector
10257.62 -592.9310850.55 325.52 FAILEfficiency

Background

Crosstalk 3564.000 -61.1253625.125 51.846 Pass

12:44 AM

Efficiency

Background

30389.40 -225.9830615.38 918.46 Pass

Crosstalk 14.220 -18.98033.200 28.377 Pass

12:54 AM

Efficiency

Background 0.170 0.1120.058 0.024 FAIL 0.665 0.2490.417 0.051 FAIL

Crosstalk

4:42 AM

Efficiency

Background 0.055 -0.0030.058 0.024 Pass 0.360 -0.0570.417 0.051 Pass

Crosstalk

10:03 AM

12Detector
11159.06 -203.1211362.18 340.87 PassEfficiency

Background

Crosstalk 3736.500 -69.3403805.840 41.621 Pass

12:44 AM

Efficiency

Background

25763.88 -828.0026591.88 797.76 FAIL

Crosstalk 20.822 -21.40342.225 35.724 Pass

12:54 AM

Efficiency

Background

26025.93 -565.9526591.88 797.76 Pass

Crosstalk 18.791 -23.43442.225 35.724 Pass

12:59 AM

Efficiency

Background 0.115 0.0490.066 0.026 Pass 0.460 -0.0070.467 0.052 Pass

Crosstalk

4:42 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

13Detector
11288.69 -175.1811463.88 343.92 PassEfficiency

Background

Crosstalk 3679.500 -106.5753786.075 59.685 Pass

12:44 AM

Efficiency

Background

22088.55 -236.2822324.83 669.74 Pass

Crosstalk 13.712 -2.58816.300 12.882 Pass

12:54 AM

Efficiency

Background 0.115 0.0270.089 0.058 Pass 0.345 -0.0280.373 0.090 Pass

Crosstalk

4:42 AM

14Detector
11139.54 -165.5111305.05 339.15 PassEfficiency

Background

Crosstalk 3700.000 -87.8753787.875 75.889 Pass

12:44 AM

Efficiency

Background

28879.55 -528.5729408.13 882.24 Pass

Crosstalk 13.204 -8.94622.150 21.746 Pass

12:54 AM

Efficiency

Background 0.080 0.0240.056 0.018 Pass 0.300 -0.0210.321 0.053 Pass

Crosstalk

4:42 AM

15Detector
11745.67 -52.2311797.90 353.94 PassEfficiency

Background

Crosstalk 3821.000 38.0753782.925 86.807 Pass

12:44 AM

Efficiency

Background

27359.55 -122.9027482.45 824.47 Pass

Crosstalk 7.110 -11.26518.375 19.603 Pass

12:54 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background 0.155 0.1050.050 0.014 FAIL 0.350 -0.0310.381 0.051 Pass

Crosstalk

4:42 AM

Efficiency

Background 0.130 0.0800.050 0.014 FAIL 0.410 0.0300.381 0.051 Pass

Crosstalk

10:03 AM

16Detector
Efficiency

Background

33394.36 -173.3633567.73 1007.03 Pass

Crosstalk 27.932 -29.04356.975 44.714 Pass

12:44 AM

10960.35 -88.9711049.33 331.48 PassEfficiency

Background

Crosstalk 3206.000 -110.8253316.825 72.395 Pass

12:54 AM

Efficiency

Background 0.225 0.0580.167 0.036 Pass 0.470 -0.0260.496 0.062 Pass

Crosstalk

4:42 AM

17Detector
Efficiency

Background

35555.78 1105.1134450.68 1033.52 FAIL

Crosstalk 13.712 -6.06319.775 3.338 Pass

12:44 AM

6394.12 -3906.7810300.90 309.03 FAILEfficiency

Background

Crosstalk 7138.500 3701.3003437.200 49.534 DOEF

12:54 AM

Efficiency

Background 0.015 -0.0930.108 0.031 FAIL 23.420 21.1142.306 3.116 FAIL

Crosstalk

4:42 AM

Efficiency

Background 0.000 -0.1080.108 0.031 FAIL 19.260 16.9542.306 3.116 FAIL

Crosstalk

10:03 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 7 of 10

P
a
g
e
 
2
1
8
 
o
f
 
1
1
4
2



Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

18Detector
Efficiency

Background

22855.40 -236.4023091.80 692.75 Pass

Crosstalk 9.141 -8.78417.925 3.718 WARNING

12:44 AM

10892.78 -204.1211096.90 332.91 PassEfficiency

Background

Crosstalk 3586.500 -39.4753625.975 64.675 Pass

12:54 AM

Efficiency

Background 0.280 0.1380.142 0.030 FAIL 0.635 0.0590.576 0.108 Pass

Crosstalk

4:42 AM

Efficiency

Background 0.150 0.0080.142 0.030 Pass 0.525 -0.0510.576 0.108 Pass

Crosstalk

10:03 AM

19Detector
Efficiency

Background

30637.23 -65.2530702.48 921.07 Pass

Crosstalk 34.026 -25.57459.600 14.515 Pass

12:44 AM

11023.42 -11.6811035.10 331.05 PassEfficiency

Background

Crosstalk 3531.000 -41.6253572.625 41.736 Pass

12:54 AM

Efficiency

Background 0.130 0.0430.087 0.016 Pass 0.515 0.0260.489 0.074 Pass

Crosstalk

4:42 AM

20Detector
Efficiency

Background

26130.77 -236.9126367.68 791.03 Pass

Crosstalk 28.553 -19.69748.250 11.450 Pass

12:44 AM
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

11301.39 -95.8111397.20 341.92 PassEfficiency

Background

Crosstalk 3823.000 -11.2753834.275 58.606 Pass

12:54 AM

Efficiency

Background 0.070 0.0130.057 0.019 Pass 0.350 0.1880.162 0.093 Pass

Crosstalk

4:42 AM

21Detector
Efficiency

Background

21613.42 -710.7022324.13 669.72 FAIL

Crosstalk 15.529 -4.64620.175 6.313 Pass

12:45 AM

11291.89 -117.4111409.30 342.28 PassEfficiency

Background

Crosstalk 3858.000 -38.6673896.667 52.718 Pass

12:55 AM

Efficiency

Background 0.105 0.0420.063 0.023 Pass 0.265 0.1200.145 0.078 Pass

Crosstalk

4:42 AM

22Detector
Efficiency

Background

28675.47 844.5227830.95 834.93 FAIL

Crosstalk 44.582 -24.81869.400 26.147 Pass

12:45 AM

11096.86 -129.4511226.31 336.79 PassEfficiency

Background

Crosstalk 3736.500 -17.7383754.238 63.116 Pass

12:55 AM

Efficiency

Background 0.140 0.0620.078 0.025 Pass 0.460 0.2660.194 0.096 Pass

Crosstalk

4:42 AM

23Detector
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Gas Proportional Counter Daily Quality Control Checks

Tuesday, February 11, 2014
Instrument: Purple

Check Type Alpha
CPM

Alpha
Mean

Alpha
+/- limit

Alpha
Deviation

Beta
CPM

Beta
Mean

Beta
+/- limit

Beta
Deviation

Alpha
Flag

Beta
Flag

Detector ID

Efficiency

Background

26478.91 -1177.1527656.06 829.68 FAIL

Crosstalk 1179.178 475.737703.441 581.762 Pass

12:45 AM

12442.53 8.0312434.50 373.04 PassEfficiency

Background

Crosstalk 3388.000 -82.3753470.375 64.228 Pass

12:55 AM

Efficiency

Background 0.155 -0.0880.243 0.062 Pass 0.325 -0.1830.508 0.073 Pass

Crosstalk

4:42 AM

2/12/2014 10:43:14 PM IQC version 3.7, updated 11/2/2012GFPC Purple, Page 10 of 10
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Alpha Beta 

Calibrations
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Curve is for Gross Alpha

Protean 0

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
0 A1 8/12/2013 20:15 0.0096 50 17756 355.120 2374.5 0.1496 1mL
0 A2 8/13/2013 23:54 0.0214 50 16951 339.020 2374.5 0.1428 1mL
0 A3 8/13/2013 20:31 0.0373 50 14607 292.140 2374.5 0.1230 1mL
0 A4 8/13/2013 19:25 0.0538 50 14311 286.220 2374.5 0.1205 1mL
0 A5 8/13/2013 11:06 0.0704 50 26549 530.980 4749.0 0.1118 2mL
0 A6 8/12/2013 23:50 0.0896 50 25284 505.680 4749.0 0.1065 2mL
0 A7 8/12/2013 22:58 0.1060 50 19582 391.640 4749.0 0.0825 2mL
0 A8 8/12/2013 21:45 0.1233 50 20083 401.660 4749.0 0.0846 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1496 0.1485 0.69%
0.0214 0.1428 0.1405 1.65%
0.0373 0.1230 0.1300 -5.38%
0.0538 0.1205 0.1197 0.67%
0.0704 0.1118 0.1099 1.71%
0.0896 0.1065 0.0993 7.25%
0.1060 0.0825 0.0908 -9.16%
0.1233 0.0846 0.0824 2.65%

Mass Efficiency
0.0096 0.1496
0.0214 0.1428
0.0373 0.1230
0.0538 0.1205
0.0704 0.1118
0.0896 0.1065
0.1060 0.0825
0.1233 0.0846

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
0 A1 0.0096 40.00 17756 6133 443.90 153.33 25.67% Min
0 A2 0.0214 40.00 16951 6076 423.78 151.90 26.39% 25.67%
0 A3 0.0373 40.00 14607 5557 365.18 138.93 27.56%
0 A4 0.0538 40.00 14311 5189 357.78 129.73 26.61% Max
0 A5 0.0704 40.00 26549 10388 663.73 259.70 28.12% 29.88%
0 A6 0.0896 40.00 25284 9720 632.10 243.00 27.77%
0 A7 0.1060 40.00 19582 8344 489.55 208.60 29.88% Mean
0 A8 0.1233 40.00 20083 8393 502.08 209.83 29.47% 27.68%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.0051x2 - 0.7152x + 0.1553

R2 = 0.9551
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All Points Crosstalk y = 0.2916x2 + 0.2921x + 0.2566
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SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 0
DPM

Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
0 B1 3/27/2013 12:24:34 AM 0.0093 1.01 18594 18409.901 0.4445 1mL
0 B2 3/27/2013 9:20:47 AM 0.0296 1.01 17845 17668.317 0.4266 1mL
0 B3 3/27/2013 8:55:13 AM 0.0574 1.01 17895 17717.822 0.4278 1mL
0 B4 3/27/2013 8:50:39 AM 0.0818 1.01 17078 16908.911 0.4083 1mL
0 B5 3/27/2013 2:15:46 AM 0.1157 1.01 16518 16354.455 0.3949 1mL
0 B6 3/27/2013 1:06:53 AM 0.1470 1.01 16166 16005.941 0.3865 1mL
0 B7 3/27/2013 12:52:20 AM 0.1871 1.01 15970 15811.881 0.3818 1mL
0 B8 3/27/2013 12:33:51 AM 0.2469 1.01 15554 15400.000 0.3719 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4445 0.4432 0.30%
0.0296 0.4266 0.4327 -1.41%
0.0574 0.4278 0.4197 1.94%
0.0818 0.4083 0.4095 -0.30%
0.1157 0.3949 0.3974 -0.63%
0.1470 0.3865 0.3883 -0.46%
0.1871 0.3818 0.3795 0.62%
0.2469 0.3719 0.3723 -0.12%

Mass Efficiency
0.0093 0.4445
0.0296 0.4266
0.0574 0.4278
0.0818 0.4083
0.1157 0.3949
0.1470 0.3865
0.1871 0.3818
0.2469 0.3719

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days

Half Life: 10409.625 days
Exponential Term: 0.91787171
Corrected Activity: 20707.1857 dpm/mL
Decay Activity (Sr/Y-90) 41414.3714 dpm

All Points
y = 1.0066x2 - 0.5563x + 0.4483
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Beta Efficiency
y = 1.0066x2 - 0.5563x + 0.4483

R2 = 0.9738
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SOP: ST-RD-0403 current rev Protean_2013_Beta_IC.xls Printed: 3/28/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B1 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:23 0.00
1.000

1.01 1,000.00

Alpha 70.000 1.000 6.8956.9310.0361.000
sd 0.000 2.6202.6460.006 2.620

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,5940.000 1.000 18,409.34218,409.9010.5591.000
sd 0.000 135.010135.010136.3600.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B8 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:32 0.00
1.000

1.01 1,000.00

Alpha 60.000 1.000 5.9055.9410.0361.000
sd 0.000 2.4252.4490.006 2.425

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,5540.000 1.000 15,399.44115,400.0000.5591.000
sd 0.000 123.481123.481124.7160.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 226 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B7 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 140.000 1.000 13.82513.8610.0361.000
sd 0.000 3.7053.7420.006 3.705

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,9700.000 1.000 15,811.32215,811.8810.5591.000
sd 0.000 125.121125.121126.3720.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B6 4

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:05 0.00
1.000

1.01 1,000.00

Alpha 110.000 1.000 10.85510.8910.0361.000
sd 0.000 3.2843.3170.006 3.284

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,1660.000 1.000 16,005.38216,005.9410.5591.000
sd 0.000 125.887125.887127.1460.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B5 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:14 0.00
1.000

1.01 1,000.00

Alpha 90.000 1.000 8.8758.9110.0361.000
sd 0.000 2.9703.0000.006 2.970

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,5180.000 1.000 16,353.89616,354.4550.5591.000
sd 0.000 127.250127.250128.5220.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B4 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:49 0.00
1.000

1.01 1,000.00

Alpha 60.000 1.000 5.9055.9410.0361.000
sd 0.000 2.4252.4490.006 2.425

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,0780.000 1.000 16,908.35216,908.9110.5591.000
sd 0.000 129.389129.389130.6830.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B3 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:54 0.00
1.000

1.01 1,000.00

Alpha 100.000 1.000 9.8659.9010.0361.000
sd 0.000 3.1313.1620.006 3.131

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,8950.000 1.000 17,717.26317,717.8220.5591.000
sd 0.000 132.448132.448133.7720.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-6322;B2 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:19 0.00
1.000

1.01 1,000.00

Alpha 140.000 1.000 13.82513.8610.0361.000
sd 0.000 3.7053.7420.006 3.705

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,8450.000 1.000 17,667.75817,668.3170.5591.000
sd 0.000 132.263132.263133.5850.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A1 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 17,7560.000 1.000 355.079355.1200.0411.000
sd 0.000 2.665133.2520.006 2.665

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,1330.000 1.000 122.085122.6600.5751.000
sd 0.000 1.5661.56678.3130.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A8 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:55 0.00
1.000

50.00 1,000.00

Alpha 20,0830.000 1.000 401.619401.6600.0411.000
sd 0.000 2.834141.7150.006 2.834

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3930.000 1.000 167.285167.8600.5751.000
sd 0.000 1.8321.83291.6130.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A7 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:07 0.00
1.000

50.00 1,000.00

Alpha 19,5820.000 1.000 391.599391.6400.0411.000
sd 0.000 2.799139.9360.006 2.799

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3440.000 1.000 166.305166.8800.5751.000
sd 0.000 1.8271.82791.3450.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A6 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 25,2840.000 1.000 505.639505.6800.0411.000
sd 0.000 3.180159.0090.006 3.180

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,7200.000 1.000 193.825194.4000.5751.000
sd 0.000 1.9721.97298.5900.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A5 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:15 0.00
1.000

50.00 1,000.00

Alpha 26,5490.000 1.000 530.939530.9800.0411.000
sd 0.000 3.259162.9390.006 3.259

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,3880.000 1.000 207.185207.7600.5751.000
sd 0.000 2.0392.038101.9220.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A4 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 14,3110.000 1.000 286.179286.2200.0411.000
sd 0.000 2.393119.6290.006 2.393

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,1890.000 1.000 103.205103.7800.5751.000
sd 0.000 1.4411.44172.0350.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A3 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:41 0.00
1.000

50.00 1,000.00

Alpha 14,6070.000 1.000 292.099292.1400.0411.000
sd 0.000 2.417120.8590.006 2.417

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,5570.000 1.000 110.565111.1400.5751.000
sd 0.000 1.4911.49174.5450.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICABT-51465l;A2 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:03 0.00
1.000

50.00 1,000.00

Alpha 16,9510.000 1.000 338.979339.0200.0411.000
sd 0.000 2.604130.1960.006 2.604

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,0760.000 1.000 120.945121.5200.5751.000
sd 0.000 1.5591.55977.9490.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Curve is for Gross Alpha

Protean 1

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
1 A1 8/12/2013 21:46 0.0096 50 17844 356.880 2374.5 0.1503 1mL
1 A2 8/12/2013 20:15 0.0214 50 17534 350.680 2374.5 0.1477 1mL
1 A3 8/13/2013 23:54 0.0373 50 14754 295.080 2374.5 0.1243 1mL
1 A4 8/13/2013 20:31 0.0538 50 14446 288.920 2374.5 0.1217 1mL
1 A5 8/13/2013 19:25 0.0704 50 26768 535.360 4749.0 0.1127 2mL
1 A6 8/13/2013 11:06 0.0896 50 25778 515.560 4749.0 0.1086 2mL
1 A7 8/12/2013 23:50 0.1060 50 20009 400.180 4749.0 0.0843 2mL
1 A8 8/12/2013 22:58 0.1233 50 20585 411.700 4749.0 0.0867 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1503 0.1509 -0.42%
0.0214 0.1477 0.1426 3.60%
0.0373 0.1243 0.1318 -5.73%
0.0538 0.1217 0.1213 0.29%
0.0704 0.1127 0.1115 1.15%
0.0896 0.1086 0.1009 7.62%
0.1060 0.0843 0.0926 -8.96%
0.1233 0.0867 0.0845 2.58%

Mass Efficiency
0.0096 0.1503
0.0214 0.1477
0.0373 0.1243
0.0538 0.1217
0.0704 0.1127
0.0896 0.1086
0.1060 0.0843
0.1233 0.0867

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
1 A1 0.0096 40.00 17844 5959 446.10 148.98 25.03% Min
1 A2 0.0214 40.00 17534 6054 438.35 151.35 25.67% 25.03%
1 A3 0.0373 40.00 14754 5234 368.85 130.85 26.19%
1 A4 0.0538 40.00 14446 5129 361.15 128.23 26.20% Max
1 A5 0.0704 40.00 26768 10023 669.20 250.58 27.24% 28.17%
1 A6 0.0896 40.00 25778 9341 644.45 233.53 26.60%
1 A7 0.1060 40.00 20009 7847 500.23 196.18 28.17% Mean
1 A8 0.1233 40.00 20585 7909 514.63 197.73 27.76% 26.61%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.2317x2 - 0.7479x + 0.158

R2 = 0.9481
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All Points Crosstalk y = -0.7744x2 + 0.3429x + 0.2484
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SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 1
DPM

Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
1 B1 3/27/2013 12:33:56 AM 0.0093 1.01 18766 18580.198 0.4486 1mL
1 B2 3/27/2013 12:24:46 AM 0.0296 1.01 18203 18022.772 0.4352 1mL
1 B3 3/27/2013 9:20:52 AM 0.0574 1.01 17197 17026.733 0.4111 1mL
1 B4 3/27/2013 8:55:22 AM 0.0818 1.01 17282 17110.891 0.4132 1mL
1 B5 3/27/2013 8:50:46 AM 0.1157 1.01 16596 16431.683 0.3968 1mL
1 B6 3/27/2013 2:15:52 AM 0.1470 1.01 16384 16221.782 0.3917 1mL
1 B7 3/27/2013 1:10:03 AM 0.1871 1.01 16421 16258.416 0.3926 1mL
1 B8 3/27/2013 12:52:33 AM 0.2469 1.01 15836 15679.208 0.3786 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4486 0.4447 0.89%
0.0296 0.4352 0.4339 0.31%
0.0574 0.4111 0.4207 -2.27%
0.0818 0.4132 0.4107 0.59%
0.1157 0.3968 0.3994 -0.65%
0.1470 0.3917 0.3914 0.07%
0.1871 0.3926 0.3848 2.02%
0.2469 0.3786 0.3824 -1.00%

Mass Efficiency
0.0093 0.4486
0.0296 0.4352
0.0574 0.4111
0.0818 0.4132
0.1157 0.3968
0.1470 0.3917
0.1871 0.3926
0.2469 0.3786

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days

Half Life: 10409.625 days
Exponential Term: 0.917871706
Corrected Activity: 20707.18568 dpm/mL
Decay Activity (Sr/Y-90) 41414.37137 dpm

All Points
y = 1.2503x2 - 0.5824x + 0.45

0.3500

0.3700

0.3900

0.4100

0.4300

0.4500

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000Mass

E
ff

ic
ie

n
cy

Beta Efficiency
y = 1.2503x2 - 0.5824x + 0.45

R2 = 0.9498
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SOP: ST-RD-0403 current rev Protean_2013_Beta_IC.xls Printed: 3/28/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B2 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:23 0.00
1.000

1.01 1,000.00

Alpha 380.000 1.000 37.58337.6240.0411.000
sd 0.000 6.1036.1640.006 6.103

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,2030.000 1.000 18,022.30518,022.7720.4671.000
sd 0.000 133.583133.583134.9180.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B1 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:32 0.00
1.000

1.01 1,000.00

Alpha 500.000 1.000 49.46449.5050.0411.000
sd 0.000 7.0017.0710.006 7.001

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,7660.000 1.000 18,579.73118,580.1980.4671.000
sd 0.000 135.633135.633136.9890.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B8 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 270.000 1.000 26.69226.7330.0411.000
sd 0.000 5.1455.1960.006 5.145

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,8360.000 1.000 15,678.74115,679.2080.4671.000
sd 0.000 124.595124.595125.8410.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B7 5

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:09 0.00
1.000

1.01 1,000.00

Alpha 260.000 1.000 25.70225.7430.0411.000
sd 0.000 5.0495.0990.006 5.049

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,4210.000 1.000 16,257.94916,258.4160.4671.000
sd 0.000 126.876126.876128.1440.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B6 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:14 0.00
1.000

1.01 1,000.00

Alpha 310.000 1.000 30.65230.6930.0411.000
sd 0.000 5.5135.5680.006 5.513

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,3840.000 1.000 16,221.31516,221.7820.4671.000
sd 0.000 126.733126.733128.0000.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B5 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:49 0.00
1.000

1.01 1,000.00

Alpha 180.000 1.000 17.78117.8220.0411.000
sd 0.000 4.2014.2430.006 4.201

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,5960.000 1.000 16,431.21616,431.6830.4671.000
sd 0.000 127.550127.550128.8250.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B4 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:54 0.00
1.000

1.01 1,000.00

Alpha 360.000 1.000 35.60335.6440.0411.000
sd 0.000 5.9416.0000.006 5.941

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,2820.000 1.000 17,110.42417,110.8910.4671.000
sd 0.000 130.159130.159131.4610.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-6322;B3 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:19 0.00
1.000

1.01 1,000.00

Alpha 270.000 1.000 26.69226.7330.0411.000
sd 0.000 5.1455.1960.006 5.145

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,1970.000 1.000 17,026.26617,026.7330.4671.000
sd 0.000 129.839129.839131.1370.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 250 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A2 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 17,5340.000 1.000 350.599350.6800.0811.000
sd 0.000 2.648132.4160.009 2.648

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,0540.000 1.000 120.475121.0800.6051.000
sd 0.000 1.5561.55677.8070.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A1 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:55 0.00
1.000

50.00 1,000.00

Alpha 17,8440.000 1.000 356.799356.8800.0811.000
sd 0.000 2.672133.5810.009 2.672

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,9590.000 1.000 118.575119.1800.6051.000
sd 0.000 1.5441.54477.1950.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A8 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:08 0.00
1.000

50.00 1,000.00

Alpha 20,5850.000 1.000 411.619411.7000.0811.000
sd 0.000 2.870143.4750.009 2.869

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 7,9090.000 1.000 157.575158.1800.6051.000
sd 0.000 1.7791.77988.9330.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A7 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 20,0090.000 1.000 400.099400.1800.0811.000
sd 0.000 2.829141.4530.009 2.829

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 7,8470.000 1.000 156.335156.9400.6051.000
sd 0.000 1.7721.77288.5830.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A6 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:16 0.00
1.000

50.00 1,000.00

Alpha 25,7780.000 1.000 515.479515.5600.0811.000
sd 0.000 3.211160.5550.009 3.211

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,3410.000 1.000 186.215186.8200.6051.000
sd 0.000 1.9331.93396.6490.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A5 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 26,7680.000 1.000 535.279535.3600.0811.000
sd 0.000 3.272163.6090.009 3.272

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,0230.000 1.000 199.855200.4600.6051.000
sd 0.000 2.0022.002100.1150.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A4 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:41 0.00
1.000

50.00 1,000.00

Alpha 14,4460.000 1.000 288.839288.9200.0811.000
sd 0.000 2.404120.1920.009 2.404

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,1290.000 1.000 101.975102.5800.6051.000
sd 0.000 1.4331.43271.6170.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICABT-51465l;A3 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:04 0.00
1.000

50.00 1,000.00

Alpha 14,7540.000 1.000 294.999295.0800.0811.000
sd 0.000 2.429121.4660.009 2.429

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,2340.000 1.000 104.075104.6800.6051.000
sd 0.000 1.4471.44772.3460.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Curve is for Gross Alpha

Protean 3

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
3 A1 8/12/2013 23:50 0.0096 50 17812 356.240 2374.5 0.1500 1mL
3 A2 8/12/2013 22:58 0.0214 50 17264 345.280 2374.5 0.1454 1mL
3 A3 8/12/2013 21:46 0.0373 50 14642 292.840 2374.5 0.1233 1mL
3 A4 8/12/2013 20:15 0.0538 50 14553 291.060 2374.5 0.1226 1mL
3 A5 8/13/2013 23:54 0.0704 50 27086 541.720 4749.0 0.1141 2mL
3 A6 8/13/2013 20:31 0.0896 50 25442 508.840 4749.0 0.1071 2mL
3 A7 8/13/2013 19:25 0.1060 50 20033 400.660 4749.0 0.0844 2mL
3 A8 8/13/2013 11:06 0.1233 50 20074 401.480 4749.0 0.0845 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1500 0.1495 0.35%
0.0214 0.1454 0.1418 2.54%
0.0373 0.1233 0.1317 -6.38%
0.0538 0.1226 0.1216 0.80%
0.0704 0.1141 0.1118 2.06%
0.0896 0.1071 0.1008 6.27%
0.1060 0.0844 0.0919 -8.15%
0.1233 0.0845 0.0828 2.14%

Mass Efficiency
0.0096 0.1500
0.0214 0.1454
0.0373 0.1233
0.0538 0.1226
0.0704 0.1141
0.0896 0.1071
0.1060 0.0844
0.1233 0.0845

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
3 A1 0.0096 40.00 17812 5790 445.30 144.75 24.53% Min
3 A2 0.0214 40.00 17264 6123 431.60 153.08 26.18% 24.53%
3 A3 0.0373 40.00 14642 5381 366.05 134.53 26.87%
3 A4 0.0538 40.00 14553 5106 363.83 127.65 25.97% Max
3 A5 0.0704 40.00 27086 10122 677.15 253.05 27.20% 29.24%
3 A6 0.0896 40.00 25442 9486 636.05 237.15 27.16%
3 A7 0.1060 40.00 20033 8075 500.83 201.88 28.73% Mean
3 A8 0.1233 40.00 20074 8297 501.85 207.43 29.24% 26.99%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 0.6399x2 - 0.672x + 0.1559

R2 = 0.9549
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20.00%
21.00%
22.00%
23.00%
24.00%
25.00%
26.00%
27.00%
28.00%
29.00%
30.00%

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400Mass

E
ff

ic
ie

n
cy

All Points Efficiency y = 0.6399x2 - 0.672x + 0.1559

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

0.1400

0.1600

0.0000 0.0400 0.0800 0.1200 0.1600

Mass

E
ff

ic
ie

n
cy

SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 3
DPM

Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
3 B1 3/27/2013 1:10:44 AM 0.0093 1.01 18824 18637.624 0.4500 1mL
3 B2 3/27/2013 12:52:35 AM 0.0296 1.01 18014 17835.644 0.4307 1mL
3 B3 3/27/2013 12:34:03 AM 0.0574 1.01 18090 17910.891 0.4325 1mL
3 B4 3/27/2013 12:24:55 AM 0.0818 1.01 17300 17128.713 0.4136 1mL
3 B5 3/27/2013 9:21:04 AM 0.1157 1.01 16093 15933.663 0.3847 1mL
3 B6 3/27/2013 8:55:51 AM 0.1470 1.01 16150 15990.099 0.3861 1mL
3 B7 3/27/2013 8:51:20 AM 0.1871 1.01 16049 15890.099 0.3837 1mL
3 B8 3/27/2013 2:16:15 AM 0.2469 1.01 15514 15360.396 0.3709 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4500 0.4496 0.09%
0.0296 0.4307 0.4372 -1.49%
0.0574 0.4325 0.4219 2.51%
0.0818 0.4136 0.4102 0.83%
0.1157 0.3847 0.3965 -2.97%
0.1470 0.3861 0.3866 -0.13%
0.1871 0.3837 0.3777 1.58%
0.2469 0.3709 0.3724 -0.40%

Mass Efficiency
0.0093 0.4500
0.0296 0.4307
0.0574 0.4325
0.0818 0.4136
0.1157 0.3847
0.1470 0.3861
0.1871 0.3837
0.2469 0.3709

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days

Half Life: 10409.625 days
Exponential Term: 0.917871706
Corrected Activity: 20707.18568 dpm/mL
Decay Activity (Sr/Y-90) 41414.37137 dpm

All Points
y = 1.3267x2 - 0.665x + 0.4557
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Beta Efficiency
y = 1.3267x2 - 0.665x + 0.4557

R2 = 0.9417
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SOP: ST-RD-0403 current rev Protean_2013_Beta_IC.xls Printed: 3/28/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B4 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:23 0.00
1.000

1.01 1,000.00

Alpha 140.000 1.000 13.82313.8610.0381.000
sd 0.000 3.7053.7420.006 3.705

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,3000.000 1.000 17,128.35017,128.7130.3631.000
sd 0.000 130.227130.227131.5290.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B3 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:32 0.00
1.000

1.01 1,000.00

Alpha 140.000 1.000 13.82313.8610.0381.000
sd 0.000 3.7053.7420.006 3.705

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,0900.000 1.000 17,910.52817,910.8910.3631.000
sd 0.000 133.167133.167134.4990.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B2 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 130.000 1.000 12.83312.8710.0381.000
sd 0.000 3.5703.6060.006 3.570

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,0140.000 1.000 17,835.28117,835.6440.3631.000
sd 0.000 132.887132.887134.2160.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B1 4

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:06 0.00
1.000

1.01 1,000.00

Alpha 160.000 1.000 15.80415.8420.0381.000
sd 0.000 3.9604.0000.006 3.960

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,5840.000 1.000 18,399.63718,400.0000.3631.000
sd 0.000 134.973134.973136.3230.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B8 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:15 0.00
1.000

1.01 1,000.00

Alpha 130.000 1.000 12.83312.8710.0381.000
sd 0.000 3.5703.6060.006 3.570

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,5140.000 1.000 15,360.03315,360.3960.3631.000
sd 0.000 123.322123.322124.5550.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B7 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:49 0.00
1.000

1.01 1,000.00

Alpha 60.000 1.000 5.9035.9410.0381.000
sd 0.000 2.4252.4490.006 2.425

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,0490.000 1.000 15,889.73615,890.0990.3631.000
sd 0.000 125.430125.430126.6850.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B6 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:54 0.00
1.000

1.01 1,000.00

Alpha 100.000 1.000 9.8639.9010.0381.000
sd 0.000 3.1313.1620.006 3.131

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,1500.000 1.000 15,989.73615,990.0990.3631.000
sd 0.000 125.824125.824127.0830.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-6322;B5 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:20 0.00
1.000

1.01 1,000.00

Alpha 130.000 1.000 12.83312.8710.0381.000
sd 0.000 3.5703.6060.006 3.570

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,0930.000 1.000 15,933.30015,933.6630.3631.000
sd 0.000 125.602125.602126.8580.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A4 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 14,5530.000 1.000 291.029291.0600.0311.000
sd 0.000 2.413120.6360.006 2.413

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,1060.000 1.000 101.532102.1200.5881.000
sd 0.000 1.4291.42971.4560.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A3 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:56 0.00
1.000

50.00 1,000.00

Alpha 14,6420.000 1.000 292.809292.8400.0311.000
sd 0.000 2.420121.0040.006 2.420

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,3810.000 1.000 107.032107.6200.5881.000
sd 0.000 1.4671.46773.3550.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A2 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:08 0.00
1.000

50.00 1,000.00

Alpha 17,2640.000 1.000 345.249345.2800.0311.000
sd 0.000 2.628131.3930.006 2.628

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,1230.000 1.000 121.872122.4600.5881.000
sd 0.000 1.5651.56578.2500.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A1 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 17,8120.000 1.000 356.209356.2400.0311.000
sd 0.000 2.669133.4620.006 2.669

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,7900.000 1.000 115.212115.8000.5881.000
sd 0.000 1.5221.52276.0920.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A8 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:16 0.00
1.000

50.00 1,000.00

Alpha 20,0740.000 1.000 401.449401.4800.0311.000
sd 0.000 2.834141.6830.006 2.834

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,2970.000 1.000 165.352165.9400.5881.000
sd 0.000 1.8221.82291.0880.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A7 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 20,0330.000 1.000 400.629400.6600.0311.000
sd 0.000 2.831141.5380.006 2.831

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,0750.000 1.000 160.912161.5000.5881.000
sd 0.000 1.7971.79789.8610.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A6 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:41 0.00
1.000

50.00 1,000.00

Alpha 25,4420.000 1.000 508.809508.8400.0311.000
sd 0.000 3.190159.5050.006 3.190

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,4860.000 1.000 189.132189.7200.5881.000
sd 0.000 1.9481.94897.3960.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICABT-51465l;A5 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:04 0.00
1.000

50.00 1,000.00

Alpha 27,0860.000 1.000 541.689541.7200.0311.000
sd 0.000 3.292164.5780.006 3.292

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,1220.000 1.000 201.852202.4400.5881.000
sd 0.000 2.0122.012100.6080.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Curve is for Gross Alpha

Protean 4

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
4 A1 8/13/2013 11:06 0.0096 50 17017 340.340 2374.5 0.1433 1mL
4 A2 8/12/2013 23:51 0.0214 50 16306 326.120 2374.5 0.1373 1mL
4 A3 8/12/2013 22:58 0.0373 50 13857 277.140 2374.5 0.1167 1mL
4 A4 8/12/2013 21:46 0.0538 50 13839 276.780 2374.5 0.1166 1mL
4 A5 8/12/2013 20:15 0.0704 50 24987 499.740 4749.0 0.1052 2mL
4 A6 8/13/2013 23:54 0.0896 50 23706 474.120 4749.0 0.0998 2mL
4 A7 8/13/2013 20:32 0.1060 50 18907 378.140 4749.0 0.0796 2mL
4 A8 8/13/2013 19:25 0.1233 50 18708 374.160 4749.0 0.0788 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1433 0.1425 0.56%
0.0214 0.1373 0.1346 2.05%
0.0373 0.1167 0.1243 -6.11%
0.0538 0.1166 0.1142 2.09%
0.0704 0.1052 0.1045 0.67%
0.0896 0.0998 0.0940 6.17%
0.1060 0.0796 0.0857 -7.04%
0.1233 0.0788 0.0774 1.81%

Mass Efficiency
0.0096 0.1433
0.0214 0.1373
0.0373 0.1167
0.0538 0.1166
0.0704 0.1052
0.0896 0.0998
0.1060 0.0796
0.1233 0.0788

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
4 A1 0.0096 40.00 17017 6859 425.43 171.48 28.73% Min
4 A2 0.0214 40.00 16306 6646 407.65 166.15 28.96% 28.73%
4 A3 0.0373 40.00 13857 5895 346.43 147.38 29.85%
4 A4 0.0538 40.00 13839 5861 345.98 146.53 29.75% Max
4 A5 0.0704 40.00 24987 11274 624.68 281.85 31.09% 33.18%
4 A6 0.0896 40.00 23706 10756 592.65 268.90 31.21%
4 A7 0.1060 40.00 18907 9252 472.68 231.30 32.86% Mean
4 A8 0.1233 40.00 18708 9290 467.70 232.25 33.18% 30.70%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 0.986x2 - 0.704x + 0.1492

R2 = 0.9637
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All Points Crosstalk y = 1.2401x2 + 0.2408x + 0.2848

24.00%

26.00%

28.00%

30.00%

32.00%

34.00%

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass

E
ff

ic
ie

n
cy

All Points Efficiency y = 0.986x2 - 0.704x + 0.1492

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

0.1400

0.1600

0.0000 0.0400 0.0800 0.1200 0.1600

Mass

E
ff

ic
ie

n
cy

SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 4
DPM

Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
4 B1 3/27/2013 2:16:22 AM 0.0093 1.01 18740 18554.455 0.4480 1mL
4 B2 3/27/2013 1:10:45 AM 0.0296 1.01 17680 17504.950 0.4227 1mL
4 B3 3/27/2013 12:52:36 AM 0.0574 1.01 18013 17834.653 0.4306 1mL
4 B4 3/27/2013 12:34:05 AM 0.0818 1.01 17230 17059.406 0.4119 1mL
4 B5 3/27/2013 12:25:07 AM 0.1157 1.01 16407 16244.554 0.3922 1mL
4 B6 3/27/2013 9:21:14 AM 0.1470 1.01 15981 15822.772 0.3821 1mL
4 B7 3/27/2013 8:55:52 AM 0.1871 1.01 15984 15825.743 0.3821 1mL
4 B8 3/27/2013 8:51:21 AM 0.2469 1.01 15760 15603.960 0.3768 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4480 0.4456 0.54%
0.0296 0.4227 0.4338 -2.56%
0.0574 0.4306 0.4194 2.68%
0.0818 0.4119 0.4085 0.85%
0.1157 0.3922 0.3959 -0.93%
0.1470 0.3821 0.3871 -1.30%
0.1871 0.3821 0.3796 0.67%
0.2469 0.3768 0.3764 0.09%

Mass Efficiency
0.0093 0.4480
0.0296 0.4227
0.0574 0.4306
0.0818 0.4119
0.1157 0.3922
0.1470 0.3821
0.1871 0.3821
0.2469 0.3768

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days

Half Life: 10409.625 days
Exponential Term: 0.917871706
Corrected Activity: 20707.18568 dpm/mL
Decay Activity (Sr/Y-90) 41414.37137 dpm

All Points
y = 1.3403x2 - 0.6346x + 0.4514
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Beta Efficiency
y = 1.3403x2 - 0.6346x + 0.4514

R2 = 0.9357
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B5 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:23 0.00
1.000

1.01 1,000.00

Alpha 20.000 1.000 1.9501.9800.0301.000
sd 0.000 1.4001.4140.005 1.400

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,4070.000 1.000 16,244.17616,244.5540.3781.000
sd 0.000 126.822126.822128.0900.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B4 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:33 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.2440.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,2300.000 1.000 17,059.02817,059.4060.3781.000
sd 0.000 129.963129.963131.2630.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B3 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.2440.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,0130.000 1.000 17,834.27517,834.6530.3781.000
sd 0.000 132.884132.884134.2130.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B2 5

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:09 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.2440.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,6800.000 1.000 17,504.57217,504.9500.3781.000
sd 0.000 131.650131.650132.9660.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B1 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:15 0.00
1.000

1.01 1,000.00

Alpha 30.000 1.000 2.9402.9700.0301.000
sd 0.000 1.7151.7320.005 1.715

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,7400.000 1.000 18,554.07718,554.4550.3781.000
sd 0.000 135.539135.539136.8940.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B8 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:50 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.2440.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,7600.000 1.000 15,603.58215,603.9600.3781.000
sd 0.000 124.296124.296125.5390.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B7 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:54 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.2440.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,9840.000 1.000 15,825.36515,825.7430.3781.000
sd 0.000 125.176125.176126.4280.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-6322;B6 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:20 0.00
1.000

1.01 1,000.00

Alpha 20.000 1.000 1.9501.9800.0301.000
sd 0.000 1.4001.4140.005 1.400

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,9810.000 1.000 15,822.39415,822.7720.3781.000
sd 0.000 125.164125.164126.4160.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A5 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 24,9870.000 1.000 499.698499.7400.0421.000
sd 0.000 3.161158.0730.006 3.161

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 11,2740.000 1.000 225.010225.4800.4701.000
sd 0.000 2.1242.124106.1790.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A4 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:56 0.00
1.000

50.00 1,000.00

Alpha 13,8390.000 1.000 276.738276.7800.0421.000
sd 0.000 2.353117.6390.006 2.353

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,8610.000 1.000 116.750117.2200.4701.000
sd 0.000 1.5311.53176.5570.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A3 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:08 0.00
1.000

50.00 1,000.00

Alpha 13,8570.000 1.000 277.098277.1400.0421.000
sd 0.000 2.354117.7160.006 2.354

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,8950.000 1.000 117.430117.9000.4701.000
sd 0.000 1.5361.53676.7790.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A2 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 16,3060.000 1.000 326.078326.1200.0421.000
sd 0.000 2.554127.6950.006 2.554

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,6460.000 1.000 132.450132.9200.4701.000
sd 0.000 1.6311.63081.5230.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A1 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:16 0.00
1.000

50.00 1,000.00

Alpha 17,0170.000 1.000 340.298340.3400.0421.000
sd 0.000 2.609130.4490.006 2.609

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,8590.000 1.000 136.710137.1800.4701.000
sd 0.000 1.6571.65682.8190.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A8 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 18,7080.000 1.000 374.118374.1600.0421.000
sd 0.000 2.736136.7770.006 2.736

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2900.000 1.000 185.330185.8000.4701.000
sd 0.000 1.9281.92896.3850.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A7 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:41 0.00
1.000

50.00 1,000.00

Alpha 18,9070.000 1.000 378.098378.1400.0421.000
sd 0.000 2.750137.5030.006 2.750

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2520.000 1.000 184.570185.0400.4701.000
sd 0.000 1.9241.92496.1870.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICABT-51465l;A6 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:04 0.00
1.000

50.00 1,000.00

Alpha 23,7060.000 1.000 474.078474.1200.0421.000
sd 0.000 3.079153.9680.006 3.079

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,7560.000 1.000 214.650215.1200.4701.000
sd 0.000 2.0742.074103.7110.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Curve is for Gross Alpha

Protean 6

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
6 A1 8/13/2013 20:32 0.0096 50 17131 342.620 2374.5 0.1443 1mL
6 A2 8/13/2013 19:26 0.0214 50 16373 327.460 2374.5 0.1379 1mL
6 A3 8/13/2013 11:06 0.0373 50 14098 281.960 2374.5 0.1187 1mL
6 A4 8/12/2013 23:51 0.0538 50 13751 275.020 2374.5 0.1158 1mL
6 A5 8/12/2013 22:58 0.0704 50 25251 505.020 4749.0 0.1063 2mL
6 A6 8/12/2013 21:46 0.0896 50 24312 486.240 4749.0 0.1024 2mL
6 A7 8/12/2013 20:15 0.1060 50 18888 377.760 4749.0 0.0795 2mL
6 A8 8/13/2013 23:54 0.1233 50 19065 381.300 4749.0 0.0803 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1443 0.1434 0.62%
0.0214 0.1379 0.1354 1.82%
0.0373 0.1187 0.1252 -5.13%
0.0538 0.1158 0.1151 0.67%
0.0704 0.1063 0.1054 0.85%
0.0896 0.1024 0.0950 7.73%
0.1060 0.0795 0.0868 -8.32%
0.1233 0.0803 0.0786 2.11%

Mass Efficiency
0.0096 0.1443
0.0214 0.1379
0.0373 0.1187
0.0538 0.1158
0.0704 0.1063
0.0896 0.1024
0.1060 0.0795
0.1233 0.0803

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
6 A1 0.0096 40.00 17131 6934 428.28 173.35 28.81% Min
6 A2 0.0214 40.00 16373 6821 409.33 170.53 29.41% 28.81%
6 A3 0.0373 40.00 14098 5846 352.45 146.15 29.31%
6 A4 0.0538 40.00 13751 5737 343.78 143.43 29.44% Max
6 A5 0.0704 40.00 25251 11110 631.28 277.75 30.55% 32.95%
6 A6 0.0896 40.00 24312 10687 607.80 267.18 30.54%
6 A7 0.1060 40.00 18888 9238 472.20 230.95 32.85% Mean
6 A8 0.1233 40.00 19065 9368 476.63 234.20 32.95% 30.48%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.0329x2 - 0.707x + 0.1501

R2 = 0.9599
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All Points Crosstalk y = 3.017x2 - 0.0292x + 0.29
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SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 6 DPM
41414.371

Detector Std Count Sample Count Beta 41411.614 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
6 B1 3/27/2013 8:57:05 AM 0.0093 1.01 18489 18305.941 0.4420 1mL
6 B2 3/27/2013 8:51:24 AM 0.0296 1.01 17685 17509.901 0.4228 1mL
6 B3 3/27/2013 2:16:23 AM 0.0574 1.01 17885 17707.921 0.4276 1mL
6 B4 3/27/2013 1:10:46 AM 0.0818 1.01 17171 17000.990 0.4105 1mL
6 B5 3/27/2013 12:52:37 AM 0.1157 1.01 16434 16271.287 0.3929 1mL
6 B6 3/27/2013 12:34:20 AM 0.1470 1.01 16028 15869.307 0.3832 1mL
6 B7 3/27/2013 12:25:16 AM 0.1871 1.01 15827 15670.297 0.3784 1mL
6 B8 3/28/2013  9:66:06 AM 0.2469 1.01 15335 15182.970 0.3666 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4420 0.4406 0.31%
0.0296 0.4228 0.4308 -1.85%
0.0574 0.4276 0.4183 2.22%
0.0818 0.4105 0.4084 0.52%
0.1157 0.3929 0.3962 -0.83%
0.1470 0.3832 0.3865 -0.87%
0.1871 0.3784 0.3765 0.50%
0.2469 0.3666 0.3663 0.09%

Mass Efficiency
0.0093 0.4420
0.0296 0.4228
0.0574 0.4276
0.0818 0.4105
0.1157 0.3929
0.1470 0.3832
0.1871 0.3784
0.2469 0.3666

Standard ID Initial Activity: 22560 dpm/mL Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013 Count Date: 3/28/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days Elapsed Time: 1288.000 days

Half Life: 10409.625 days Half Life: 10409.625 days
Exponential Term: 0.917871706 Exponential Term: 0.917810589
Corrected Activity: 20707.18568 dpm/mL Corrected Activity: 20705.8069 dpm/mL
Decay Activity (Sr/Y-90) 41414.37137 dpm Decay Activity (Sr/Y-90) 41411.6138 dpm

All Points
y = 0.8018x2 - 0.5183x + 0.4454

0.3500

0.3700

0.3900

0.4100

0.4300

0.4500

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
Mass

E
ff

ic
ie

n
cy

Beta Efficiency y = 0.8018x2 - 0.5183x + 0.4454

R2 = 0.9636
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SOP: ST-RD-0403 current rev Protean_2013_Beta_IC.xls Printed: 3/28/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B7 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:24 0.00
1.000

1.01 1,000.00

Alpha 30.000 1.000 2.9242.9700.0461.000
sd 0.000 1.7151.7320.007 1.715

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,8270.000 1.000 15,669.85015,670.2970.4471.000
sd 0.000 124.560124.560125.8050.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B6 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:33 0.00
1.000

1.01 1,000.00

Alpha 10.000 1.000 0.9440.9900.0461.000
sd 0.000 0.9901.0000.007 0.990

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,0280.000 1.000 15,868.86015,869.3070.4471.000
sd 0.000 125.348125.348126.6020.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B5 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0460.0000.0461.000
sd 0.000 0.3020.0000.007 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,4340.000 1.000 16,270.84016,271.2870.4471.000
sd 0.000 126.926126.926128.1950.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B4 5

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:09 0.00
1.000

1.01 1,000.00

Alpha 10.000 1.000 0.9440.9900.0461.000
sd 0.000 0.9901.0000.007 0.990

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,1710.000 1.000 17,000.54317,000.9900.4471.000
sd 0.000 129.741129.741131.0380.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B3 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:15 0.00
1.000

1.01 1,000.00

Alpha 10.000 1.000 0.9440.9900.0461.000
sd 0.000 0.9901.0000.007 0.990

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,8850.000 1.000 17,707.47417,707.9210.4471.000
sd 0.000 132.411132.411133.7350.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B2 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:50 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0460.0000.0461.000
sd 0.000 0.3020.0000.007 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,6850.000 1.000 17,509.45417,509.9010.4471.000
sd 0.000 131.668131.668132.9850.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B1 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:56 0.00
1.000

1.01 1,000.00

Alpha 20.000 1.000 1.9341.9800.0461.000
sd 0.000 1.4001.4140.007 1.400

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,4890.000 1.000 18,305.49418,305.9410.4471.000
sd 0.000 134.628134.628135.9740.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-6322;B8 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:20 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0460.0000.0461.000
sd 0.000 0.3020.0000.007 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 18,3220.000 1.000 18,140.14718,140.5940.4471.000
sd 0.000 134.019134.019135.3590.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A7 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 18,8880.000 1.000 377.702377.7600.0581.000
sd 0.000 2.749137.4340.008 2.749

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2380.000 1.000 184.215184.7600.5451.000
sd 0.000 1.9221.92296.1150.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A6 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:56 0.00
1.000

50.00 1,000.00

Alpha 24,3120.000 1.000 486.182486.2400.0581.000
sd 0.000 3.118155.9230.008 3.118

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,6870.000 1.000 213.195213.7400.5451.000
sd 0.000 2.0682.068103.3780.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A5 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:08 0.00
1.000

50.00 1,000.00

Alpha 25,2510.000 1.000 504.962505.0200.0581.000
sd 0.000 3.178158.9060.008 3.178

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 11,1100.000 1.000 221.655222.2000.5451.000
sd 0.000 2.1082.108105.4040.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A4 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 13,7510.000 1.000 274.962275.0200.0581.000
sd 0.000 2.345117.2650.008 2.345

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,7370.000 1.000 114.195114.7400.5451.000
sd 0.000 1.5151.51575.7430.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A3 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:16 0.00
1.000

50.00 1,000.00

Alpha 14,0980.000 1.000 281.902281.9600.0581.000
sd 0.000 2.375118.7350.008 2.375

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,8460.000 1.000 116.375116.9200.5451.000
sd 0.000 1.5291.52976.4590.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A2 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 16,3730.000 1.000 327.402327.4600.0581.000
sd 0.000 2.559127.9570.008 2.559

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,8210.000 1.000 135.875136.4200.5451.000
sd 0.000 1.6521.65282.5890.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A1 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:42 0.00
1.000

50.00 1,000.00

Alpha 17,1310.000 1.000 342.562342.6200.0581.000
sd 0.000 2.618130.8850.008 2.618

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,9340.000 1.000 138.135138.6800.5451.000
sd 0.000 1.6661.66583.2710.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICABT-51465l;A8 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:04 0.00
1.000

50.00 1,000.00

Alpha 19,0650.000 1.000 381.242381.3000.0581.000
sd 0.000 2.762138.0760.008 2.762

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,3680.000 1.000 186.815187.3600.5451.000
sd 0.000 1.9361.93696.7880.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Curve is for Gross Alpha

Protean 7

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
7 A1 8/13/2013 23:54 0.0096 50 17214 344.280 2374.5 0.1450 1mL
7 A2 8/13/2013 20:32 0.0214 50 16534 330.680 2374.5 0.1393 1mL
7 A3 8/13/2013 19:26 0.0373 50 14290 285.800 2374.5 0.1204 1mL
7 A4 8/13/2013 11:06 0.0538 50 13802 276.040 2374.5 0.1163 1mL
7 A5 8/12/2013 23:51 0.0704 50 25518 510.360 4749.0 0.1075 2mL
7 A6 8/12/2013 22:58 0.0896 50 24287 485.740 4749.0 0.1023 2mL
7 A7 8/12/2013 21:46 0.1060 50 19101 382.020 4749.0 0.0804 2mL
7 A8 8/12/2013 20:15 0.1233 50 19420 388.400 4749.0 0.0818 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0096 0.1450 0.1447 0.18%
0.0214 0.1393 0.1366 1.97%
0.0373 0.1204 0.1261 -4.55%
0.0538 0.1163 0.1159 0.33%
0.0704 0.1075 0.1062 1.16%
0.0896 0.1023 0.0959 6.66%
0.1060 0.0804 0.0878 -8.33%
0.1233 0.0818 0.0799 2.42%

Mass Efficiency
0.0096 0.1450
0.0214 0.1393
0.0373 0.1204
0.0538 0.1163
0.0704 0.1075
0.0896 0.1023
0.1060 0.0804
0.1233 0.0818

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
7 A1 0.0096 40.00 17214 6658 430.35 166.45 27.89% Min
7 A2 0.0214 40.00 16534 6647 413.35 166.18 28.67% 27.89%
7 A3 0.0373 40.00 14290 5747 357.25 143.68 28.68%
7 A4 0.0538 40.00 13802 5779 345.05 144.48 29.51% Max
7 A5 0.0704 40.00 25518 11112 637.95 277.80 30.34% 32.36%
7 A6 0.0896 40.00 24287 10592 607.18 264.80 30.37%
7 A7 0.1060 40.00 19101 9137 477.53 228.43 32.36% Mean
7 A8 0.1233 40.00 19420 9088 485.50 227.20 31.88% 29.96%

3222

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.1816x2 - 0.7276x + 0.1516

R2 = 0.9645
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All Points Crosstalk y = 0.2041x2 + 0.3477x + 0.2763
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SOP: ST-RD-0403 current rev Protean_2013_Alpha IC with Crosstalk_August.xls Printed: 11/13/2013
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Protean 7
DPM

Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
7 B1 3/27/2013 9:21:38 AM 0.0093 1.01 17636 17461.386 0.4216 1mL
7 B2 3/27/2013 8:57:18 AM 0.0296 1.01 17896 17718.812 0.4278 1mL
7 B3 3/27/2013 8:51:31 AM 0.0574 1.01 17725 17549.505 0.4238 1mL
7 B4 3/27/2013 2:16:29 AM 0.0818 1.01 16777 16610.891 0.4011 1mL
7 B5 3/27/2013 1:10:47 AM 0.1157 1.01 16352 16190.099 0.3909 1mL
7 B6 3/27/2013 12:52:43 AM 0.1470 1.01 16144 15984.158 0.3860 1mL
7 B7 3/27/2013 12:34:21 AM 0.1871 1.01 15853 15696.040 0.3790 1mL
7 B8 3/27/2013 12:25:22 AM 0.2469 1.01 15396 15243.564 0.3681 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4216 0.4295 -1.84%
0.0296 0.4278 0.4222 1.32%
0.0574 0.4238 0.4129 2.64%
0.0818 0.4011 0.4052 -1.01%
0.1157 0.3909 0.3954 -1.13%
0.1470 0.3860 0.3873 -0.34%
0.1871 0.3790 0.3782 0.22%
0.2469 0.3681 0.3672 0.24%

Mass Efficiency
0.0093 0.4216
0.0296 0.4278
0.0574 0.4238
0.0818 0.4011
0.1157 0.3909
0.1470 0.3860
0.1871 0.3790
0.2469 0.3681

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1287.000 days

Half Life: 10409.625 days
Exponential Term: 0.917871706
Corrected Activity: 20707.18568 dpm/mL
Decay Activity (Sr/Y-90) 41414.37137 dpm

All Points
y = 0.4452x2 - 0.3764x + 0.433
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Beta Efficiency
y = 0.4452x2 - 0.3764x + 0.433

R2 = 0.9288
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SOP: ST-RD-0403 current rev Protean_2013_Beta_IC.xls Printed: 3/28/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B8 1

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:24 0.00
1.000

1.01 1,000.00

Alpha 10.000 1.000 0.9550.9900.0351.000
sd 0.000 0.9901.0000.006 0.990

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,3960.000 1.000 15,243.07515,243.5640.4891.000
sd 0.000 122.852122.852124.0810.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B7 2

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:33 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0350.0000.0351.000
sd 0.000 0.2630.0000.006 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 15,8530.000 1.000 15,695.55115,696.0400.4891.000
sd 0.000 124.662124.662125.9090.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B6 3

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 00:51 0.00
1.000

1.01 1,000.00

Alpha 00.000 1.000 -0.0350.0000.0351.000
sd 0.000 0.2630.0000.006 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,1440.000 1.000 15,983.66915,984.1580.4891.000
sd 0.000 125.801125.801127.0590.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B5 5

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 01:09 0.00
1.000

1.01 1,000.00

Alpha 30.000 1.000 2.9352.9700.0351.000
sd 0.000 1.7151.7320.006 1.715

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,3520.000 1.000 16,189.61016,190.0990.4891.000
sd 0.000 126.609126.609127.8750.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 318 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B4 6

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 02:15 0.00
1.000

1.01 1,000.00

Alpha 30.000 1.000 2.9352.9700.0351.000
sd 0.000 1.7151.7320.006 1.715

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 16,7770.000 1.000 16,610.40216,610.8910.4891.000
sd 0.000 128.244128.244129.5260.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B3 7

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:50 0.00
1.000

1.01 1,000.00

Alpha 10.000 1.000 0.9550.9900.0351.000
sd 0.000 0.9901.0000.006 0.990

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,7250.000 1.000 17,549.01617,549.5050.4891.000
sd 0.000 131.817131.817133.1350.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B2 8

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 08:56 0.00
1.000

1.01 1,000.00

Alpha 30.000 1.000 2.9352.9700.0351.000
sd 0.000 1.7151.7320.006 1.715

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,8960.000 1.000 17,718.32317,718.8120.4891.000
sd 0.000 132.451132.451133.7760.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-6322;B1 9

Batch ID 122627

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/27/2013 09:20 0.00
1.000

1.01 1,000.00

Alpha 20.000 1.000 1.9451.9800.0351.000
sd 0.000 1.4001.4140.006 1.400

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 17,6360.000 1.000 17,460.89717,461.3860.4891.000
sd 0.000 131.486131.486132.8010.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A8 10

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 19:25 0.00
1.000

50.00 1,000.00

Alpha 19,4200.000 1.000 388.360388.4000.0401.000
sd 0.000 2.787139.3560.006 2.787

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,0880.000 1.000 181.276181.7600.4841.000
sd 0.000 1.9071.90795.3310.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A7 11

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 20:56 0.00
1.000

50.00 1,000.00

Alpha 19,1010.000 1.000 381.980382.0200.0401.000
sd 0.000 2.764138.2060.006 2.764

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,1370.000 1.000 182.256182.7400.4841.000
sd 0.000 1.9121.91295.5880.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 324 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A6 12

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 22:08 0.00
1.000

50.00 1,000.00

Alpha 24,2870.000 1.000 485.700485.7400.0401.000
sd 0.000 3.117155.8430.006 3.117

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 10,5920.000 1.000 211.356211.8400.4841.000
sd 0.000 2.0582.058102.9170.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A5 13

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/12/2013 23:00 0.00
1.000

50.00 1,000.00

Alpha 25,5180.000 1.000 510.320510.3600.0401.000
sd 0.000 3.195159.7440.006 3.195

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 11,1120.000 1.000 221.756222.2400.4841.000
sd 0.000 2.1082.108105.4130.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A4 14

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 10:16 0.00
1.000

50.00 1,000.00

Alpha 13,8020.000 1.000 276.000276.0400.0401.000
sd 0.000 2.350117.4820.006 2.350

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,7790.000 1.000 115.096115.5800.4841.000
sd 0.000 1.5211.52076.0200.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A3 15

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 18:35 0.00
1.000

50.00 1,000.00

Alpha 14,2900.000 1.000 285.760285.8000.0401.000
sd 0.000 2.391119.5410.006 2.391

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5,7470.000 1.000 114.456114.9400.4841.000
sd 0.000 1.5161.51675.8090.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A2 16

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 19:42 0.00
1.000

50.00 1,000.00

Alpha 16,5340.000 1.000 330.640330.6800.0401.000
sd 0.000 2.572128.5850.006 2.572

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,6470.000 1.000 132.456132.9400.4841.000
sd 0.000 1.6311.63181.5290.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICABT-51465l;A1 17

Batch ID M132731

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/13/2013 23:04 0.00
1.000

50.00 1,000.00

Alpha 17,2140.000 1.000 344.240344.2800.0401.000
sd 0.000 2.624131.2020.006 2.624

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6,6580.000 1.000 132.676133.1600.4841.000
sd 0.000 1.6321.63281.5970.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Curve is for Gross Alpha

Purple 0

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
0 A1 7/29/2013 18:31 0.0125 50 18636 372.720 2374.5 0.1570 1mL
0 A2 7/30/2013 13:22 0.0227 50 17725 354.500 2374.5 0.1493 1mL
0 A3 7/30/2013 9:46 0.0392 50 14827 296.540 2374.5 0.1249 1mL
0 A4 7/30/2013 7:28 0.0583 50 15034 300.680 2374.5 0.1266 1mL
0 A5 7/29/2013 22:57 0.0724 50 27585 551.700 4749.0 0.1162 2mL
0 A6 7/29/2013 21:46 0.0963 50 26353 527.060 4749.0 0.1110 2mL
0 A7 7/29/2013 20:35 0.1095 50 20415 408.300 4749.0 0.0860 2mL
0 A8 7/29/2013 19:33 0.1298 50 20557 411.140 4749.0 0.0866 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1570 0.1544 1.66%
0.0227 0.1493 0.1470 1.53%
0.0392 0.1249 0.1357 -7.95%
0.0583 0.1266 0.1234 2.64%
0.0724 0.1162 0.1149 1.12%
0.0963 0.1110 0.1016 9.20%
0.1095 0.0860 0.0949 -9.44%
0.1298 0.0866 0.0855 1.26%

Mass Efficiency
0.0125 0.1570
0.0227 0.1493
0.0392 0.1249
0.0583 0.1266
0.0724 0.1162
0.0963 0.1110
0.1095 0.0860
0.1298 0.0866

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
0 A1 0.0125 40.00 18636 6125 465.90 153.13 24.74% Min
0 A2 0.0227 40.00 17725 6015 443.13 150.38 25.34% 24.74%
0 A3 0.0392 40.00 14827 5017 370.68 125.43 25.28%
0 A4 0.0583 40.00 15034 5065 375.85 126.63 25.20% Max
0 A5 0.0724 40.00 27585 9721 689.63 243.03 26.06% 27.83%
0 A6 0.0963 40.00 26353 9240 658.83 231.00 25.96%
0 A7 0.1095 40.00 20415 7702 510.38 192.55 27.39% Mean
0 A8 0.1298 40.00 20557 7927 513.93 198.18 27.83% 25.97%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.2616x2 - 0.767x + 0.1638

R2 = 0.9337
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All Points Crosstalk y = 1.9996x2 - 0.039x + 0.2501
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 0
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
0 B1 2/3/2013 15:26 0.0093 5 95312 19062.400 0.4587 1mL
0 B2 2/3/2013 17:14 0.0296 5 91281 18256.200 0.4393 1mL
0 B3 2/3/2013 17:05 0.0574 5 91120 18224.000 0.4385 1mL
0 B4 2/3/2013 16:48 0.0818 5 86609 17321.800 0.4168 1mL
0 B5 2/3/2013 16:41 0.1157 5 83957 16791.400 0.4040 1mL
0 B6 2/3/2013 16:34 0.1470 5 82467 16493.400 0.3969 1mL
0 B7 2/3/2013 16:23 0.1871 5 81608 16321.600 0.3927 1mL
0 B8 2/3/2013 16:02 0.2469 5 79105 15821.000 0.3807 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4587 0.4564 0.49%
0.0296 0.4393 0.4450 -1.28%
0.0574 0.4385 0.4309 1.78%
0.0818 0.4168 0.4199 -0.74%
0.1157 0.4040 0.4070 -0.73%
0.1470 0.3969 0.3975 -0.15%
0.1871 0.3927 0.3886 1.08%
0.2469 0.3807 0.3822 -0.38%

Mass Efficiency
0.0093 0.4587
0.0296 0.4393
0.0574 0.4385
0.0818 0.4168
0.1157 0.4040
0.1470 0.3969
0.1871 0.3927
0.2469 0.3807

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.92105537
Corrected Activity: 20779.0092 dpm/mL
Decay Activity (Sr/Y-90) 41558.0185 dpm

All Points
y = 1.1564x2 - 0.6089x + 0.462
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Beta Efficiency
y = 1.1564x2 - 0.6089x + 0.462

R2 = 0.9739
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 28Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:26:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 1,085 217.000 216.913

sd 0.000 0.009 32.939 6.588 6.588

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 95,312 19,062.400 19,061.995

sd 0.000 0.020 308.726 61.745 61.745

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 333 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 28Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:11 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 821 164.200 164.113

sd 0.000 0.009 28.653 5.731 5.731

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 79,105 15,821.000 15,820.595

sd 0.000 0.020 281.256 56.251 56.251

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 29Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 891 178.200 178.113

sd 0.000 0.009 29.850 5.970 5.970

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 81,608 16,321.600 16,321.195

sd 0.000 0.020 285.671 57.134 57.134

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 30Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:39:36 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 898 179.600 179.513

sd 0.000 0.009 29.967 5.993 5.993

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 82,467 16,493.400 16,492.995

sd 0.000 0.020 287.171 57.434 57.434

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 31Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:46:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 890 178.000 177.913

sd 0.000 0.009 29.833 5.967 5.967

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 83,957 16,791.400 16,790.995

sd 0.000 0.020 289.753 57.951 57.951

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 33Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:12 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 986 197.200 197.113

sd 0.000 0.009 31.401 6.280 6.280

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 86,609 17,321.800 17,321.395

sd 0.000 0.020 294.294 58.859 58.859

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 34Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 1,116 223.200 223.113

sd 0.000 0.009 33.407 6.681 6.681

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 91,120 18,224.000 18,223.595

sd 0.000 0.020 301.861 60.372 60.372

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 35Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:13 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:23 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 1,106 221.200 221.113

sd 0.000 0.009 33.257 6.651 6.651

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 91,281 18,256.200 18,255.795

sd 0.000 0.020 302.127 60.425 60.425

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 1Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:31 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 18,636 372.720 372.660

sd 0.000 0.008 136.514 2.730 2.730

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 6,125 122.500 122.153

sd 0.000 0.019 78.262 1.565 1.565

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 2Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:33:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:23:59 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 20,557 411.140 411.080

sd 0.000 0.008 143.377 2.868 2.868

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 7,927 158.540 158.193

sd 0.000 0.019 89.034 1.781 1.781

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 3Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 20,415 408.300 408.240

sd 0.000 0.008 142.881 2.858 2.858

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 7,702 154.040 153.693

sd 0.000 0.019 87.761 1.755 1.755

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 4Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 26,353 527.060 527.000

sd 0.000 0.008 162.336 3.247 3.247

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 9,240 184.800 184.453

sd 0.000 0.019 96.125 1.922 1.923

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 5Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:47:52 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 27,585 551.700 551.640

sd 0.000 0.008 166.087 3.322 3.322

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 9,721 194.420 194.073

sd 0.000 0.019 98.595 1.972 1.972

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 1Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:28:51 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:18:59 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 15,034 300.680 300.620

sd 0.000 0.008 122.613 2.452 2.452

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 5,065 101.300 100.953

sd 0.000 0.019 71.169 1.423 1.423

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 6Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:46:42 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:36:48 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 14,827 296.540 296.480

sd 0.000 0.008 121.766 2.435 2.435

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 5,017 100.340 99.993

sd 0.000 0.019 70.831 1.417 1.417

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 7Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:22:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:12:44 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 17,725 354.500 354.440

sd 0.000 0.008 133.135 2.663 2.663

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.347 6,015 120.300 119.953

sd 0.000 0.019 77.556 1.551 1.551

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 1
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
1 B1 2/3/2013 16:02 0.0093 5 94185 18837.000 0.4533 1mL
1 B2 2/3/2013 15:27 0.0296 5 90520 18104.000 0.4356 1mL
1 B3 2/3/2013 17:14 0.0574 5 90261 18052.200 0.4344 1mL
1 B4 2/3/2013 17:05 0.0818 5 85768 17153.600 0.4128 1mL
1 B5 2/3/2013 16:48 0.1157 5 83386 16677.200 0.4013 1mL
1 B6 2/3/2013 16:41 0.1470 5 81616 16323.200 0.3928 1mL
1 B7 2/3/2013 16:34 0.1871 5 81038 16207.600 0.3900 1mL
1 B8 2/3/2013 16:23 0.2469 5 78148 15629.600 0.3761 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4533 0.4515 0.39%
0.0296 0.4356 0.4406 -1.12%
0.0574 0.4344 0.4270 1.73%
0.0818 0.4128 0.4164 -0.88%
0.1157 0.4013 0.4038 -0.62%
0.1470 0.3928 0.3943 -0.39%
0.1871 0.3900 0.3851 1.26%
0.2469 0.3761 0.3778 -0.45%

Mass Efficiency
0.0093 0.4533
0.0296 0.4356
0.0574 0.4344
0.0818 0.4128
0.1157 0.4013
0.1470 0.3928
0.1871 0.3900
0.2469 0.3761

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0526x2 - 0.5799x + 0.4568

0.3700

0.3800

0.3900

0.4000

0.4100

0.4200

0.4300

0.4400

0.4500

0.4600

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000Mass

E
ff

ic
ie

n
cy

Beta Efficiency
y = 1.0526x2 - 0.5799x + 0.4568

R2 = 0.974
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 1

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
1 A1 7/29/2013 19:33 0.0125 50 18832 376.640 2374.5 0.1586 1mL
1 A2 7/29/2013 18:31 0.0227 50 17606 352.120 2374.5 0.1483 1mL
1 A3 7/30/2013 13:23 0.0392 50 14893 297.860 2374.5 0.1254 1mL
1 A4 7/30/2013 9:46 0.0583 50 14957 299.140 2374.5 0.1260 1mL
1 A5 7/30/2013 7:29 0.0724 50 27398 547.960 4749.0 0.1154 2mL
1 A6 7/29/2013 22:57 0.0963 50 26036 520.720 4749.0 0.1096 2mL
1 A7 7/29/2013 21:46 0.1095 50 20108 402.160 4749.0 0.0847 2mL
1 A8 7/29/2013 20:35 0.1298 50 20450 409.000 4749.0 0.0861 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1586 0.1553 2.12%
0.0227 0.1483 0.1475 0.57%
0.0392 0.1254 0.1354 -7.38%
0.0583 0.1260 0.1226 2.75%
0.0724 0.1154 0.1139 1.33%
0.0963 0.1096 0.1005 9.10%
0.1095 0.0847 0.0939 -9.81%
0.1298 0.0861 0.0848 1.56%

Mass Efficiency
0.0125 0.1586
0.0227 0.1483
0.0392 0.1254
0.0583 0.1260
0.0724 0.1154
0.0963 0.1096
0.1095 0.0847
0.1298 0.0861

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
1 A1 0.0125 40.00 18832 5891 470.80 147.28 23.83% Min
1 A2 0.0227 40.00 17606 5810 440.15 145.25 24.81% 23.83%
1 A3 0.0392 40.00 14893 5009 372.33 125.23 25.17%
1 A4 0.0583 40.00 14957 4800 373.93 120.00 24.30% Max
1 A5 0.0724 40.00 27398 9264 684.95 231.60 25.27% 26.83%
1 A6 0.0963 40.00 26036 8677 650.90 216.93 25.00%
1 A7 0.1095 40.00 20108 7375 502.70 184.38 26.83% Mean
1 A8 0.1298 40.00 20450 7403 511.25 185.08 26.58% 25.22%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.5821x2 - 0.8263x + 0.1654

R2 = 0.9394
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All Points Crosstalk y = 1.187x2 + 0.0363x + 0.2425
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 28Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:12 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,275 255.000 254.907

sd 0.000 0.010 35.707 7.141 7.141

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 90,520 18,104.000 18,103.614

sd 0.000 0.020 300.865 60.173 60.173

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 29Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,355 271.000 270.907

sd 0.000 0.010 36.810 7.362 7.362

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 94,185 18,837.000 18,836.614

sd 0.000 0.020 306.896 61.379 61.379

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 29Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:31 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 969 193.800 193.707

sd 0.000 0.010 31.129 6.226 6.226

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 78,148 15,629.600 15,629.214

sd 0.000 0.020 279.550 55.910 55.910

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 30Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:39:51 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,053 210.600 210.507

sd 0.000 0.010 32.450 6.490 6.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 81,038 16,207.600 16,207.214

sd 0.000 0.020 284.672 56.934 56.934

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 31Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:46:51 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,016 203.200 203.107

sd 0.000 0.010 31.875 6.375 6.375

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 81,616 16,323.200 16,322.814

sd 0.000 0.020 285.685 57.137 57.137

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 32Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:17 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,088 217.600 217.507

sd 0.000 0.010 32.985 6.597 6.597

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 83,386 16,677.200 16,676.814

sd 0.000 0.020 288.766 57.753 57.753

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 34Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:34 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,184 236.800 236.707

sd 0.000 0.010 34.409 6.882 6.882

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 85,768 17,153.600 17,153.214

sd 0.000 0.020 292.862 58.572 58.572

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 35Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:27 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 1,274 254.800 254.707

sd 0.000 0.010 35.693 7.139 7.139

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 90,261 18,052.200 18,051.814

sd 0.000 0.020 300.435 60.087 60.087

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:35 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 17,606 352.120 352.053

sd 0.000 0.008 132.688 2.654 2.654

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,810 116.200 115.747

sd 0.000 0.021 76.223 1.524 1.525

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 2Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:33:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 18,832 376.640 376.573

sd 0.000 0.008 137.230 2.745 2.745

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,891 117.820 117.367

sd 0.000 0.021 76.753 1.535 1.535

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 360 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 3Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:22 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 20,450 409.000 408.933

sd 0.000 0.008 143.003 2.860 2.860

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 7,403 148.060 147.607

sd 0.000 0.021 86.041 1.721 1.721

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 4Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:18 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 20,108 402.160 402.093

sd 0.000 0.008 141.803 2.836 2.836

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 7,375 147.500 147.047

sd 0.000 0.021 85.878 1.718 1.718

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 5Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:47:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 26,036 520.720 520.653

sd 0.000 0.008 161.357 3.227 3.227

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 8,677 173.540 173.087

sd 0.000 0.021 93.150 1.863 1.863

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:01 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:09 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 27,398 547.960 547.893

sd 0.000 0.008 165.523 3.310 3.310

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 9,264 185.280 184.827

sd 0.000 0.021 96.250 1.925 1.925

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 6Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:46:50 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:36:56 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 14,957 299.140 299.073

sd 0.000 0.008 122.299 2.446 2.446

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 4,800 96.000 95.547

sd 0.000 0.021 69.282 1.386 1.386

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 7Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.067 14,893 297.860 297.793

sd 0.000 0.008 122.037 2.441 2.441

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.453 5,009 100.180 99.727

sd 0.000 0.021 70.774 1.415 1.416

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 2
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
2 B1 2/3/2013 16:23 0.0093 5 95309 19061.800 0.4587 1mL
2 B2 2/3/2013 16:02 0.0296 5 91945 18389.000 0.4425 1mL
2 B3 2/3/2013 15:27 0.0574 5 91932 18386.400 0.4424 1mL
2 B4 2/3/2013 17:14 0.0818 5 87233 17446.600 0.4198 1mL
2 B5 2/3/2013 17:05 0.1157 5 84097 16819.400 0.4047 1mL
2 B6 2/3/2013 16:48 0.1470 5 83042 16608.400 0.3996 1mL
2 B7 2/3/2013 16:41 0.1871 5 82761 16552.200 0.3983 1mL
2 B8 2/3/2013 16:34 0.2469 5 79652 15930.400 0.3833 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4587 0.4579 0.18%
0.0296 0.4425 0.4469 -0.98%
0.0574 0.4424 0.4333 2.11%
0.0818 0.4198 0.4228 -0.70%
0.1157 0.4047 0.4103 -1.35%
0.1470 0.3996 0.4009 -0.32%
0.1871 0.3983 0.3921 1.59%
0.2469 0.3833 0.3853 -0.52%

Mass Efficiency
0.0093 0.4587
0.0296 0.4425
0.0574 0.4424
0.0818 0.4198
0.1157 0.4047
0.1470 0.3996
0.1871 0.3983
0.2469 0.3833

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0846x2 - 0.5831x + 0.4632
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Beta Efficiency
y = 1.0846x2 - 0.5831x + 0.4632

R2 = 0.9623
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 2

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
2 A1 7/29/2013 20:35 0.0125 50 18515 370.300 2374.5 0.1559 1mL
2 A2 7/29/2013 19:34 0.0227 50 16985 339.700 2374.5 0.1431 1mL
2 A3 7/29/2013 18:31 0.0392 50 14631 292.620 2374.5 0.1232 1mL
2 A4 7/30/2013 13:23 0.0583 50 14717 294.340 2374.5 0.1240 1mL
2 A5 7/30/2013 9:46 0.0724 50 26527 530.540 4749.0 0.1117 2mL
2 A6 7/30/2013 7:29 0.0963 50 25137 502.740 4749.0 0.1059 2mL
2 A7 7/29/2013 22:57 0.1095 50 19639 392.780 4749.0 0.0827 2mL
2 A8 7/29/2013 21:46 0.1298 50 20126 402.520 4749.0 0.0848 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1559 0.1520 2.59%
0.0227 0.1431 0.1441 -0.73%
0.0392 0.1232 0.1321 -6.71%
0.0583 0.1240 0.1194 3.83%
0.0724 0.1117 0.1108 0.81%
0.0963 0.1059 0.0979 8.14%
0.1095 0.0827 0.0916 -9.72%
0.1298 0.0848 0.0831 1.94%

Mass Efficiency
0.0125 0.1559
0.0227 0.1431
0.0392 0.1232
0.0583 0.1240
0.0724 0.1117
0.0963 0.1059
0.1095 0.0827
0.1298 0.0848

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
2 A1 0.0125 40.00 18515 6469 462.88 161.73 25.89% Min
2 A2 0.0227 40.00 16985 6295 424.63 157.38 27.04% 25.89%
2 A3 0.0392 40.00 14631 5402 365.78 135.05 26.97%
2 A4 0.0583 40.00 14717 5330 367.93 133.25 26.59% Max
2 A5 0.0724 40.00 26527 10132 663.18 253.30 27.64% 29.94%
2 A6 0.0963 40.00 25137 9765 628.43 244.13 27.98%
2 A7 0.1095 40.00 19639 8393 490.98 209.83 29.94% Mean
2 A8 0.1298 40.00 20126 8153 503.15 203.83 28.83% 27.61%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.7533x2 - 0.8366x + 0.1622

R2 = 0.9436
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All Points Crosstalk y = 0.4884x2 + 0.1994x + 0.2596
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 28Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:17 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 304 60.800 60.729

sd 0.000 0.008 17.436 3.487 3.487

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 91,932 18,386.400 18,386.043

sd 0.000 0.019 303.203 60.641 60.641

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 29Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:21 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 314 62.800 62.729

sd 0.000 0.008 17.720 3.544 3.544

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 91,945 18,389.000 18,388.643

sd 0.000 0.019 303.224 60.645 60.645

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 30Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:36 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 330 66.000 65.929

sd 0.000 0.008 18.166 3.633 3.633

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 95,309 19,061.800 19,061.443

sd 0.000 0.019 308.722 61.744 61.744

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 30Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 264 52.800 52.729

sd 0.000 0.008 16.248 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 79,652 15,930.400 15,930.043

sd 0.000 0.019 282.227 56.445 56.445

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 31Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:46:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 264 52.800 52.729

sd 0.000 0.008 16.248 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 82,761 16,552.200 16,551.843

sd 0.000 0.019 287.682 57.536 57.536

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 32Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:13 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 282 56.400 56.329

sd 0.000 0.008 16.793 3.359 3.359

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 83,042 16,608.400 16,608.043

sd 0.000 0.019 288.170 57.634 57.634

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 33Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:33 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 301 60.200 60.129

sd 0.000 0.008 17.349 3.470 3.470

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 84,097 16,819.400 16,819.043

sd 0.000 0.019 289.995 57.999 57.999

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 35Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:32 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 304 60.800 60.729

sd 0.000 0.008 17.436 3.487 3.487

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 87,233 17,446.600 17,446.243

sd 0.000 0.019 295.352 59.070 59.070

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:39 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 14,631 292.620 292.560

sd 0.000 0.008 120.959 2.419 2.419

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 5,402 108.040 107.666

sd 0.000 0.019 73.498 1.470 1.470

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 2Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 16,985 339.700 339.640

sd 0.000 0.008 130.327 2.607 2.607

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 6,295 125.900 125.526

sd 0.000 0.019 79.341 1.587 1.587

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 378 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 3Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 18,515 370.300 370.240

sd 0.000 0.008 136.070 2.721 2.721

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 6,469 129.380 129.006

sd 0.000 0.019 80.430 1.609 1.609

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 4Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:23 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 20,126 402.520 402.460

sd 0.000 0.008 141.866 2.837 2.837

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 8,153 163.060 162.686

sd 0.000 0.019 90.294 1.806 1.806

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 5Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:00 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 19,639 392.780 392.720

sd 0.000 0.008 140.139 2.803 2.803

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 8,393 167.860 167.486

sd 0.000 0.019 91.613 1.832 1.832

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 100Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:07 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:15 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 25,137 502.740 502.680

sd 0.000 0.008 158.547 3.171 3.171

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 9,765 195.300 194.926

sd 0.000 0.019 98.818 1.976 1.976

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 382 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 6Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:46:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:06 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 26,527 530.540 530.480

sd 0.000 0.008 162.871 3.257 3.257

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 10,132 202.640 202.266

sd 0.000 0.019 100.658 2.013 2.013

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 7Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:13 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:19 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 14,717 294.340 294.280

sd 0.000 0.008 121.314 2.426 2.426

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.374 5,330 106.600 106.226

sd 0.000 0.019 73.007 1.460 1.460

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 3
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
3 B1 2/3/2013 16:34 0.0093 5 95314 19062.800 0.4587 1mL
3 B2 2/3/2013 16:23 0.0296 5 91571 18314.200 0.4407 1mL
3 B3 2/3/2013 16:02 0.0574 5 91745 18349.000 0.4415 1mL
3 B4 2/3/2013 15:27 0.0818 5 87137 17427.400 0.4194 1mL
3 B5 2/3/2013 17:14 0.1157 5 84039 16807.800 0.4044 1mL
3 B6 2/3/2013 17:05 0.1470 5 81832 16366.400 0.3938 1mL
3 B7 2/3/2013 16:48 0.1871 5 82490 16498.000 0.3970 1mL
3 B8 2/3/2013 16:41 0.2469 5 79454 15890.800 0.3824 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4587 0.4578 0.20%
0.0296 0.4407 0.4462 -1.23%
0.0574 0.4415 0.4319 2.22%
0.0818 0.4194 0.4210 -0.38%
0.1157 0.4044 0.4081 -0.89%
0.1470 0.3938 0.3986 -1.20%
0.1871 0.3970 0.3899 1.81%
0.2469 0.3824 0.3841 -0.45%

Mass Efficiency
0.0093 0.4587
0.0296 0.4407
0.0574 0.4415
0.0818 0.4194
0.1157 0.4044
0.1470 0.3938
0.1871 0.3970
0.2469 0.3824

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.1979x2 - 0.6169x + 0.4634
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Beta Efficiency
y = 1.1979x2 - 0.6169x + 0.4634

R2 = 0.9587
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 3

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
3 A1 7/29/2013 21:46 0.0125 50 18158 363.160 2374.5 0.1529 1mL
3 A2 7/29/2013 20:35 0.0227 50 16703 334.060 2374.5 0.1407 1mL
3 A3 7/29/2013 19:34 0.0392 50 14115 282.300 2374.5 0.1189 1mL
3 A4 7/29/2013 18:31 0.0583 50 14257 285.140 2374.5 0.1201 1mL
3 A5 7/30/2013 13:23 0.0724 50 26412 528.240 4749.0 0.1112 2mL
3 A6 7/30/2013 9:47 0.0963 50 25034 500.680 4749.0 0.1054 2mL
3 A7 7/30/2013 7:29 0.1095 50 19406 388.120 4749.0 0.0817 2mL
3 A8 7/29/2013 22:57 0.1298 50 19400 388.000 4749.0 0.0817 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1529 0.1485 3.02%
0.0227 0.1407 0.1410 -0.23%
0.0392 0.1189 0.1296 -8.27%
0.0583 0.1201 0.1174 2.29%
0.0724 0.1112 0.1091 1.97%
0.0963 0.1054 0.0963 9.46%
0.1095 0.0817 0.0900 -9.18%
0.1298 0.0817 0.0813 0.55%

Mass Efficiency
0.0125 0.1529
0.0227 0.1407
0.0392 0.1189
0.0583 0.1201
0.0724 0.1112
0.0963 0.1054
0.1095 0.0817
0.1298 0.0817

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
3 A1 0.0125 40.00 18158 6713 453.95 167.83 26.99% Min
3 A2 0.0227 40.00 16703 6551 417.58 163.78 28.17% 26.99%
3 A3 0.0392 40.00 14115 5733 352.88 143.33 28.88%
3 A4 0.0583 40.00 14257 5567 356.43 139.18 28.08% Max
3 A5 0.0724 40.00 26412 10801 660.30 270.03 29.02% 31.62%
3 A6 0.0963 40.00 25034 10264 625.85 256.60 29.08%
3 A7 0.1095 40.00 19406 8815 485.15 220.38 31.24% Mean
3 A8 0.1298 40.00 19400 8969 485.00 224.23 31.62% 29.14%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.4703x2 - 0.7821x + 0.158

R2 = 0.9331
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All Points Crosstalk y = 1.9624x2 + 0.0627x + 0.2751
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 28Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 68 13.600 13.543

sd 0.000 0.008 8.246 1.649 1.649

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 87,137 17,427.400 17,426.925

sd 0.000 0.022 295.190 59.038 59.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 29Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 67 13.400 13.343

sd 0.000 0.008 8.185 1.637 1.637

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 91,745 18,349.000 18,348.525

sd 0.000 0.022 302.894 60.579 60.579

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 30Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 77 15.400 15.343

sd 0.000 0.008 8.775 1.755 1.755

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 91,571 18,314.200 18,313.725

sd 0.000 0.022 302.607 60.521 60.521

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 31Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:34:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 70 14.000 13.943

sd 0.000 0.008 8.367 1.673 1.673

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 95,314 19,062.800 19,062.325

sd 0.000 0.022 308.730 61.746 61.746

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 31Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 65 13.000 12.943

sd 0.000 0.008 8.062 1.612 1.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 79,454 15,890.800 15,890.325

sd 0.000 0.022 281.876 56.375 56.375

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 32Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 61 12.200 12.143

sd 0.000 0.008 7.810 1.562 1.562

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 82,490 16,498.000 16,497.525

sd 0.000 0.022 287.211 57.442 57.442

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 33Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 62 12.400 12.343

sd 0.000 0.008 7.874 1.575 1.575

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 81,832 16,366.400 16,365.925

sd 0.000 0.022 286.063 57.213 57.213

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 34Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:35 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 71 14.200 14.143

sd 0.000 0.008 8.426 1.685 1.685

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 84,039 16,807.800 16,807.325

sd 0.000 0.022 289.895 57.979 57.979

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:45 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 14,257 285.140 285.079

sd 0.000 0.008 119.403 2.388 2.388

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 5,567 111.340 110.858

sd 0.000 0.022 74.612 1.492 1.492

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 2Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 14,115 282.300 282.239

sd 0.000 0.008 118.807 2.376 2.376

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 5,733 114.660 114.178

sd 0.000 0.022 75.717 1.514 1.514

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 3Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:32 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 16,703 334.060 333.999

sd 0.000 0.008 129.240 2.585 2.585

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 6,551 131.020 130.538

sd 0.000 0.022 80.938 1.619 1.619

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 4Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 18,158 363.160 363.099

sd 0.000 0.008 134.752 2.695 2.695

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 6,713 134.260 133.778

sd 0.000 0.022 81.933 1.639 1.639

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 5Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:57:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 19,400 388.000 387.939

sd 0.000 0.008 139.284 2.786 2.786

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 8,969 179.380 178.898

sd 0.000 0.022 94.705 1.894 1.894

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 399 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 1Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:13 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:20 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 19,406 388.120 388.059

sd 0.000 0.008 139.305 2.786 2.786

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 8,815 176.300 175.818

sd 0.000 0.022 93.888 1.878 1.878

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 6Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:16 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 25,034 500.680 500.619

sd 0.000 0.008 158.221 3.164 3.164

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 10,264 205.280 204.798

sd 0.000 0.022 101.311 2.026 2.026

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 7Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:24 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.061 26,412 528.240 528.179

sd 0.000 0.008 162.518 3.250 3.250

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.482 10,801 216.020 215.538

sd 0.000 0.022 103.928 2.079 2.079

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 4
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
4 B1 2/3/2013 16:41 0.0093 5 93625 18725.000 0.4506 1mL
4 B2 2/3/2013 16:35 0.0296 5 90075 18015.000 0.4335 1mL
4 B3 2/3/2013 16:23 0.0574 5 90705 18141.000 0.4365 1mL
4 B4 2/3/2013 16:02 0.0818 5 85575 17115.000 0.4118 1mL
4 B5 2/3/2013 15:27 0.1157 5 82782 16556.400 0.3984 1mL
4 B6 2/3/2013 17:14 0.1470 5 81643 16328.600 0.3929 1mL
4 B7 2/3/2013 17:05 0.1871 5 81492 16298.400 0.3922 1mL
4 B8 2/3/2013 16:48 0.2469 5 78386 15677.200 0.3772 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4506 0.4495 0.25%
0.0296 0.4335 0.4389 -1.23%
0.0574 0.4365 0.4258 2.52%
0.0818 0.4118 0.4156 -0.91%
0.1157 0.3984 0.4035 -1.27%
0.1470 0.3929 0.3945 -0.40%
0.1871 0.3922 0.3859 1.64%
0.2469 0.3772 0.3792 -0.51%

Mass Efficiency
0.0093 0.4506
0.0296 0.4335
0.0574 0.4365
0.0818 0.4118
0.1157 0.3984
0.1470 0.3929
0.1871 0.3922
0.2469 0.3772

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.0359x2 - 0.5612x + 0.4546
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Beta Efficiency
y = 1.0359x2 - 0.5612x + 0.4546

R2 = 0.9505
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013

P
a
g
e
 
4
0
3
 
o
f
 
1
1
4
2



Curve is for Gross Alpha

Purple 4

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
4 A1 7/29/2013 22:58 0.0125 50 18161 363.220 2374.5 0.1530 1mL
4 A2 7/29/2013 21:46 0.0227 50 16810 336.200 2374.5 0.1416 1mL
4 A3 7/29/2013 20:35 0.0392 50 14378 287.560 2374.5 0.1211 1mL
4 A4 7/29/2013 19:34 0.0583 50 14096 281.920 2374.5 0.1187 1mL
4 A5 7/29/2013 18:31 0.0724 50 26156 523.120 4749.0 0.1102 2mL
4 A6 7/30/2013 13:23 0.0963 50 24767 495.340 4749.0 0.1043 2mL
4 A7 7/30/2013 9:47 0.1095 50 19042 380.840 4749.0 0.0802 2mL
4 A8 7/30/2013 7:29 0.1298 50 19630 392.600 4749.0 0.0827 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1530 0.1496 2.24%
0.0227 0.1416 0.1416 0.00%
0.0392 0.1211 0.1294 -6.44%
0.0583 0.1187 0.1167 1.76%
0.0724 0.1102 0.1081 1.85%
0.0963 0.1043 0.0954 9.30%
0.1095 0.0802 0.0893 -10.24%
0.1298 0.0827 0.0813 1.71%

Mass Efficiency
0.0125 0.1530
0.0227 0.1416
0.0392 0.1211
0.0583 0.1187
0.0724 0.1102
0.0963 0.1043
0.1095 0.0802
0.1298 0.0827

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
4 A1 0.0125 40.00 18161 6572 454.03 164.30 26.57% Min
4 A2 0.0227 40.00 16810 6362 420.25 159.05 27.46% 26.57%
4 A3 0.0392 40.00 14378 5742 359.45 143.55 28.54%
4 A4 0.0583 40.00 14096 5446 352.40 136.15 27.87% Max
4 A5 0.0724 40.00 26156 10730 653.90 268.25 29.09% 31.16%
4 A6 0.0963 40.00 24767 10345 619.18 258.63 29.46%
4 A7 0.1095 40.00 19042 8619 476.05 215.48 31.16% Mean
4 A8 0.1298 40.00 19630 8672 490.75 216.80 30.64% 28.85%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.9117x2 - 0.8546x + 0.16

R2 = 0.9448
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All Points Crosstalk y = -0.3987x2 + 0.4045x + 0.2636
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 27Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 4 0.800 0.747

sd 0.000 0.007 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 82,782 16,556.400 16,555.966

sd 0.000 0.021 287.719 57.544 57.544

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 29Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:32 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 9 1.800 1.747

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 85,575 17,115.000 17,114.566

sd 0.000 0.021 292.532 58.506 58.506

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 30Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6 1.200 1.147

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 90,705 18,141.000 18,140.566

sd 0.000 0.021 301.173 60.235 60.235

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 31Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14 2.800 2.747

sd 0.000 0.007 3.742 0.748 0.748

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 90,075 18,015.000 18,014.566

sd 0.000 0.021 300.125 60.025 60.025

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 408 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 32Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:41:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 12 2.400 2.347

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 93,625 18,725.000 18,724.566

sd 0.000 0.021 305.982 61.196 61.196

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 32Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:33 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 8 1.600 1.547

sd 0.000 0.007 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 78,386 15,677.200 15,676.766

sd 0.000 0.021 279.975 55.995 55.995

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 33Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:53 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6 1.200 1.147

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 81,492 16,298.400 16,297.966

sd 0.000 0.021 285.468 57.094 57.094

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 34Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:40 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 4 0.800 0.747

sd 0.000 0.007 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 81,643 16,328.600 16,328.166

sd 0.000 0.021 285.732 57.146 57.146

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:51 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 26,156 523.120 523.067

sd 0.000 0.007 161.728 3.235 3.235

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 10,730 214.600 214.167

sd 0.000 0.021 103.586 2.072 2.072

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 2Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:19 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14,096 281.920 281.867

sd 0.000 0.007 118.727 2.375 2.375

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 5,446 108.920 108.487

sd 0.000 0.021 73.797 1.476 1.476

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 3Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 14,378 287.560 287.507

sd 0.000 0.007 119.908 2.398 2.398

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 5,742 114.840 114.407

sd 0.000 0.021 75.776 1.516 1.516

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 4Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:31 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 16,810 336.200 336.147

sd 0.000 0.007 129.653 2.593 2.593

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 6,362 127.240 126.807

sd 0.000 0.021 79.762 1.595 1.595

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 5Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 18,161 363.220 363.167

sd 0.000 0.007 134.763 2.695 2.695

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 6,572 131.440 131.007

sd 0.000 0.021 81.068 1.621 1.621

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:23 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:30 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 19,630 392.600 392.547

sd 0.000 0.007 140.107 2.802 2.802

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 8,672 173.440 173.007

sd 0.000 0.021 93.124 1.862 1.863

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 6Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:16 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:21 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 19,042 380.840 380.787

sd 0.000 0.007 137.993 2.760 2.760

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 8,619 172.380 171.947

sd 0.000 0.021 92.839 1.857 1.857

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 7Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:30 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 24,767 495.340 495.287

sd 0.000 0.007 157.375 3.148 3.148

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.433 10,345 206.900 206.467

sd 0.000 0.021 101.710 2.034 2.034

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 5
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
5 B1 2/3/2013 16:48 0.0093 5 94066 18813.200 0.4527 1mL
5 B2 2/3/2013 16:42 0.0296 5 90338 18067.600 0.4348 1mL
5 B3 2/3/2013 16:35 0.0574 5 90693 18138.600 0.4365 1mL
5 B4 2/3/2013 16:23 0.0818 5 85792 17158.400 0.4129 1mL
5 B5 2/3/2013 16:02 0.1157 5 82828 16565.600 0.3986 1mL
5 B6 2/3/2013 15:27 0.1470 5 81509 16301.800 0.3923 1mL
5 B7 2/3/2013 17:14 0.1871 5 80863 16172.600 0.3892 1mL
5 B8 2/3/2013 17:05 0.2469 5 78165 15633.000 0.3762 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4527 0.4516 0.25%
0.0296 0.4348 0.4404 -1.28%
0.0574 0.4365 0.4266 2.32%
0.0818 0.4129 0.4158 -0.71%
0.1157 0.3986 0.4031 -1.11%
0.1470 0.3923 0.3936 -0.33%
0.1871 0.3892 0.3845 1.21%
0.2469 0.3762 0.3776 -0.37%

Mass Efficiency
0.0093 0.4527
0.0296 0.4348
0.0574 0.4365
0.0818 0.4129
0.1157 0.3986
0.1470 0.3923
0.1871 0.3892
0.2469 0.3762

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.0999x2 - 0.5933x + 0.457
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Beta Efficiency
y = 1.0999x2 - 0.5933x + 0.457

R2 = 0.9641
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013

P
a
g
e
 
4
2
1
 
o
f
 
1
1
4
2



Curve is for Gross Alpha

Purple 5

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
5 A1 7/30/2013 7:29 0.0125 50 17314 346.280 2374.5 0.1458 1mL
5 A2 7/29/2013 22:58 0.0227 50 16214 324.280 2374.5 0.1366 1mL
5 A3 7/29/2013 21:46 0.0392 50 13772 275.440 2374.5 0.1160 1mL
5 A4 7/29/2013 20:35 0.0583 50 13616 272.320 2374.5 0.1147 1mL
5 A5 7/29/2013 19:34 0.0724 50 25168 503.360 4749.0 0.1060 2mL
5 A6 7/29/2013 18:31 0.0963 50 23442 468.840 4749.0 0.0987 2mL
5 A7 7/30/2013 13:23 0.1095 50 18365 367.300 4749.0 0.0773 2mL
5 A8 7/30/2013 9:47 0.1298 50 19003 380.060 4749.0 0.0800 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1458 0.1435 1.64%
0.0227 0.1366 0.1358 0.56%
0.0392 0.1160 0.1242 -6.60%
0.0583 0.1147 0.1120 2.38%
0.0724 0.1060 0.1039 2.03%
0.0963 0.0987 0.0918 7.59%
0.1095 0.0773 0.0860 -10.03%
0.1298 0.0800 0.0783 2.21%

Mass Efficiency
0.0125 0.1458
0.0227 0.1366
0.0392 0.1160
0.0583 0.1147
0.0724 0.1060
0.0963 0.0987
0.1095 0.0773
0.1298 0.0800

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
5 A1 0.0125 40.00 17314 6685 432.85 167.13 27.86% Min
5 A2 0.0227 40.00 16214 6393 405.35 159.83 28.28% 27.86%
5 A3 0.0392 40.00 13772 5792 344.30 144.80 29.61%
5 A4 0.0583 40.00 13616 5426 340.40 135.65 28.49% Max
5 A5 0.0724 40.00 25168 10727 629.20 268.18 29.88% 32.25%
5 A6 0.0963 40.00 23442 10114 586.05 252.85 30.14%
5 A7 0.1095 40.00 18365 8744 459.13 218.60 32.25% Mean
5 A8 0.1298 40.00 19003 8766 475.08 219.15 31.57% 29.76%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.8361x2 - 0.8169x + 0.1534

R2 = 0.9492
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All Points Crosstalk y = 0.5991x2 + 0.2514x + 0.2769
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 27Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 11 2.200 2.144

sd 0.000 0.007 3.317 0.663 0.663

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 81,509 16,301.800 16,301.474

sd 0.000 0.018 285.498 57.100 57.100

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 28Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:37 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 8 1.600 1.544

sd 0.000 0.007 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 82,828 16,565.600 16,565.274

sd 0.000 0.018 287.799 57.560 57.560

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 30Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:42 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:52 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 10 2.000 1.944

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 85,792 17,158.400 17,158.074

sd 0.000 0.018 292.903 58.581 58.581

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 31Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:20 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 10 2.000 1.944

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 90,693 18,138.600 18,138.274

sd 0.000 0.018 301.153 60.231 60.231

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 32Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:10 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 20 4.000 3.944

sd 0.000 0.007 4.472 0.894 0.894

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 90,338 18,067.600 18,067.274

sd 0.000 0.018 300.563 60.113 60.113

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 33Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 12 2.400 2.344

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 94,066 18,813.200 18,812.874

sd 0.000 0.018 306.702 61.340 61.340

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 33Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:10:57 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 11 2.200 2.144

sd 0.000 0.007 3.317 0.663 0.663

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 78,165 15,633.000 15,632.674

sd 0.000 0.018 279.580 55.916 55.916

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 34Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:44 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 15 3.000 2.944

sd 0.000 0.007 3.873 0.775 0.775

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 80,863 16,172.600 16,172.274

sd 0.000 0.018 284.364 56.873 56.873

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:21:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 23,442 468.840 468.798

sd 0.000 0.006 153.108 3.062 3.062

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 10,114 202.280 201.988

sd 0.000 0.017 100.568 2.011 2.011

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 2Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:25 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 25,168 503.360 503.318

sd 0.000 0.006 158.644 3.173 3.173

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 10,727 214.540 214.248

sd 0.000 0.017 103.571 2.071 2.071

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 3Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 13,616 272.320 272.278

sd 0.000 0.006 116.688 2.334 2.334

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,426 108.520 108.228

sd 0.000 0.017 73.661 1.473 1.473

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 4Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:35 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 13,772 275.440 275.398

sd 0.000 0.006 117.354 2.347 2.347

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,792 115.840 115.548

sd 0.000 0.017 76.105 1.522 1.522

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 5Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:12 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 16,214 324.280 324.238

sd 0.000 0.006 127.334 2.547 2.547

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,393 127.860 127.568

sd 0.000 0.017 79.956 1.599 1.599

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 1Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:32 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:19:39 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 17,314 346.280 346.238

sd 0.000 0.006 131.583 2.632 2.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,685 133.700 133.408

sd 0.000 0.017 81.762 1.635 1.635

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 6Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:22 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:28 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 19,003 380.060 380.018

sd 0.000 0.006 137.851 2.757 2.757

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,766 175.320 175.028

sd 0.000 0.017 93.627 1.873 1.873

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 7Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.042 18,365 367.300 367.258

sd 0.000 0.006 135.518 2.710 2.710

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,744 174.880 174.588

sd 0.000 0.017 93.509 1.870 1.870

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 6
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
6 B1 2/3/2013 17:05 0.0093 5 93999 18799.800 0.4524 1mL
6 B2 2/3/2013 16:48 0.0296 5 90540 18108.000 0.4357 1mL
6 B3 2/3/2013 16:42 0.0574 5 90180 18036.000 0.4340 1mL
6 B4 2/3/2013 16:35 0.0818 5 86481 17296.200 0.4162 1mL
6 B5 2/3/2013 16:23 0.1157 5 83265 16653.000 0.4007 1mL
6 B6 2/3/2013 16:02 0.1470 5 82005 16401.000 0.3947 1mL
6 B7 2/3/2013 15:27 0.1871 5 80934 16186.800 0.3895 1mL
6 B8 2/3/2013 17:14 0.2469 5 78186 15637.200 0.3763 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4524 0.4509 0.32%
0.0296 0.4357 0.4405 -1.08%
0.0574 0.4340 0.4274 1.54%
0.0818 0.4162 0.4172 -0.23%
0.1157 0.4007 0.4048 -1.00%
0.1470 0.3947 0.3953 -0.16%
0.1871 0.3895 0.3858 0.95%
0.2469 0.3763 0.3774 -0.30%

Mass Efficiency
0.0093 0.4524
0.0296 0.4357
0.0574 0.4340
0.0818 0.4162
0.1157 0.4007
0.1470 0.3947
0.1871 0.3895
0.2469 0.3763

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.9481x2 - 0.5524x + 0.456
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Beta Efficiency
y = 0.9481x2 - 0.5524x + 0.456

R2 = 0.9795
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Curve is for Gross Alpha

Purple 6

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
6 A1 7/30/2013 9:47 0.0125 50 17636 352.720 2374.5 0.1485 1mL
6 A2 7/30/2013 7:30 0.0227 50 16546 330.920 2374.5 0.1394 1mL
6 A3 7/29/2013 22:58 0.0392 50 13966 279.320 2374.5 0.1176 1mL
6 A4 7/29/2013 21:46 0.0583 50 14121 282.420 2374.5 0.1189 1mL
6 A5 7/29/2013 20:35 0.0724 50 25723 514.460 4749.0 0.1083 2mL
6 A6 7/29/2013 19:34 0.0963 50 24213 484.260 4749.0 0.1020 2mL
6 A7 7/29/2013 18:31 0.1095 50 19079 381.580 4749.0 0.0803 2mL
6 A8 7/30/2013 13:23 0.1298 50 19122 382.440 4749.0 0.0805 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1485 0.1457 1.96%
0.0227 0.1394 0.1384 0.69%
0.0392 0.1176 0.1272 -7.55%
0.0583 0.1189 0.1153 3.19%
0.0724 0.1083 0.1071 1.17%
0.0963 0.1020 0.0945 7.96%
0.1095 0.0803 0.0882 -8.87%
0.1298 0.0805 0.0794 1.37%

Mass Efficiency
0.0125 0.1485
0.0227 0.1394
0.0392 0.1176
0.0583 0.1189
0.0724 0.1083
0.0963 0.1020
0.1095 0.0803
0.1298 0.0805

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
6 A1 0.0125 40.00 17636 6997 440.90 174.93 28.40% Min
6 A2 0.0227 40.00 16546 6896 413.65 172.40 29.42% 28.40%
6 A3 0.0392 40.00 13966 5939 349.15 148.48 29.84%
6 A4 0.0583 40.00 14121 5800 353.03 145.00 29.12% Max
6 A5 0.0724 40.00 25723 11325 643.08 283.13 30.57% 32.43%
6 A6 0.0963 40.00 24213 10709 605.33 267.73 30.67%
6 A7 0.1095 40.00 19079 8939 476.98 223.48 31.90% Mean
6 A8 0.1298 40.00 19122 9179 478.05 229.48 32.43% 30.29%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.3915x2 - 0.7627x + 0.155

R2 = 0.9449
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 27Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 80,934 16,186.800 16,186.381

sd 0.000 0.020 284.489 56.898 56.898

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 28Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 82,005 16,401.000 16,400.581

sd 0.000 0.020 286.365 57.273 57.273

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 29Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:28:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 9 1.800 1.750

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 83,265 16,653.000 16,652.581

sd 0.000 0.020 288.557 57.711 57.711

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 31Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 10 2.000 1.950

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 86,481 17,296.200 17,295.781

sd 0.000 0.020 294.077 58.815 58.815

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 32Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 12 2.400 2.350

sd 0.000 0.007 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 90,180 18,036.000 18,035.581

sd 0.000 0.020 300.300 60.060 60.060

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 33Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 10 2.000 1.950

sd 0.000 0.007 3.162 0.632 0.632

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 90,540 18,108.000 18,107.581

sd 0.000 0.020 300.899 60.180 60.180

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 446 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 34Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:11:01 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6 1.200 1.150

sd 0.000 0.007 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 93,999 18,799.800 18,799.381

sd 0.000 0.020 306.593 61.319 61.319

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 34Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 9 1.800 1.750

sd 0.000 0.007 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 78,186 15,637.200 15,636.781

sd 0.000 0.020 279.618 55.924 55.924

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:31:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:22:05 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 19,079 381.580 381.522

sd 0.000 0.008 138.127 2.763 2.763

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 8,939 178.780 177.952

sd 0.000 0.029 94.546 1.891 1.891

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 2Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:30 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 24,213 484.260 484.202

sd 0.000 0.008 155.605 3.112 3.112

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 10,709 214.180 213.352

sd 0.000 0.029 103.484 2.070 2.070

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 3Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:48 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 25,723 514.460 514.402

sd 0.000 0.008 160.384 3.208 3.208

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 11,325 226.500 225.672

sd 0.000 0.029 106.419 2.128 2.129

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 4Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 14,121 282.420 282.362

sd 0.000 0.008 118.832 2.377 2.377

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 5,800 116.000 115.172

sd 0.000 0.029 76.158 1.523 1.523

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 5Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 13,966 279.320 279.262

sd 0.000 0.008 118.178 2.364 2.364

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 5,939 118.780 117.952

sd 0.000 0.029 77.065 1.541 1.542

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 1Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:30:02 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:20:07 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 16,546 330.920 330.862

sd 0.000 0.008 128.631 2.573 2.573

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 6,896 137.920 137.092

sd 0.000 0.029 83.042 1.661 1.661

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 6Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:28 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:35 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 17,636 352.720 352.662

sd 0.000 0.008 132.801 2.656 2.656

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 6,997 139.940 139.112

sd 0.000 0.029 83.648 1.673 1.673

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 7Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:23:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:13:41 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 19,122 382.440 382.382

sd 0.000 0.008 138.282 2.766 2.766

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.828 9,179 183.580 182.752

sd 0.000 0.029 95.807 1.916 1.916

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 7
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
7 B1 2/3/2013 17:14 0.0093 5 92582 18516.400 0.4456 1mL
7 B2 2/3/2013 17:05 0.0296 5 89651 17930.200 0.4314 1mL
7 B3 2/3/2013 16:48 0.0574 5 89847 17969.400 0.4324 1mL
7 B4 2/3/2013 16:42 0.0818 5 85484 17096.800 0.4114 1mL
7 B5 2/3/2013 16:35 0.1157 5 82525 16505.000 0.3972 1mL
7 B6 2/3/2013 16:23 0.1470 5 80585 16117.000 0.3878 1mL
7 B7 2/3/2013 16:02 0.1871 5 80726 16145.200 0.3885 1mL
7 B8 2/3/2013 15:27 0.2469 5 77238 15447.600 0.3717 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4456 0.4456 -0.01%
0.0296 0.4314 0.4356 -0.96%
0.0574 0.4324 0.4231 2.20%
0.0818 0.4114 0.4132 -0.44%
0.1157 0.3972 0.4012 -1.00%
0.1470 0.3878 0.3918 -1.02%
0.1871 0.3885 0.3823 1.62%
0.2469 0.3717 0.3732 -0.41%

Mass Efficiency
0.0093 0.4456
0.0296 0.4314
0.0574 0.4324
0.0818 0.4114
0.1157 0.3972
0.1470 0.3878
0.1871 0.3885
0.2469 0.3717

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.861x2 - 0.5251x + 0.4504
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 7

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
7 A1 7/30/2013 13:22 0.0125 50 17024 340.480 2374.5 0.1434 1mL
7 A2 7/30/2013 9:47 0.0227 50 16195 323.900 2374.5 0.1364 1mL
7 A3 7/30/2013 7:29 0.0392 50 13386 267.720 2374.5 0.1127 1mL
7 A4 7/29/2013 22:58 0.0583 50 13204 264.080 2374.5 0.1112 1mL
7 A5 7/29/2013 21:46 0.0724 50 24632 492.640 4749.0 0.1037 2mL
7 A6 7/29/2013 20:35 0.0963 50 23029 460.580 4749.0 0.0970 2mL
7 A7 7/29/2013 19:34 0.1095 50 18042 360.840 4749.0 0.0760 2mL
7 A8 7/29/2013 18:32 0.1298 50 18444 368.880 4749.0 0.0777 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1434 0.5087 -71.81%
0.0227 0.1364 0.5008 -72.76%
0.0392 0.1127 0.4890 -76.94%
0.0583 0.1112 0.4766 -76.67%
0.0724 0.1037 0.4685 -77.86%
0.0963 0.0970 0.4565 -78.75%
0.1095 0.0760 0.4509 -83.15%
0.1298 0.0777 0.4436 -82.49%

Mass Efficiency
0.0125 0.1434
0.0227 0.1364
0.0392 0.1127
0.0583 0.1112
0.0724 0.1037
0.0963 0.0970
0.1095 0.0760
0.1298 0.0777

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
7 A1 0.0125 40.00 17024 6725 425.60 168.13 28.32% Min
7 A2 0.0227 40.00 16195 6575 404.88 164.38 28.88% 28.32%
7 A3 0.0392 40.00 13386 5783 334.65 144.58 30.17%
7 A4 0.0583 40.00 13204 5656 330.10 141.40 29.99% Max
7 A5 0.0724 40.00 24632 10870 615.80 271.75 30.62% 32.64%
7 A6 0.0963 40.00 23029 10217 575.73 255.43 30.73%
7 A7 0.1095 40.00 18042 8744 451.05 218.60 32.64% Mean
7 A8 0.1298 40.00 18444 8793 461.10 219.83 32.28% 30.45%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 2.0483x2 - 0.8464x + 0.1519

R2 = 0.9469
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All Points Crosstalk y = -0.5113x2 + 0.406x + 0.2802
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 27Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 3:27:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 3:32:49 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 4 0.800 0.769

sd 0.000 0.006 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 77,238 15,447.600 15,447.251

sd 0.000 0.019 277.917 55.583 55.583

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 28Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:02:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:07:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 8 1.600 1.569

sd 0.000 0.006 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 80,726 16,145.200 16,144.851

sd 0.000 0.019 284.123 56.825 56.825

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 460 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 29Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:23:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:29:02 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 6 1.200 1.169

sd 0.000 0.006 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 80,585 16,117.000 16,116.651

sd 0.000 0.019 283.875 56.775 56.775

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 30Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:35:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:40:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 5 1.000 0.969

sd 0.000 0.006 2.236 0.447 0.447

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 82,525 16,505.000 16,504.651

sd 0.000 0.019 287.272 57.454 57.454

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 32Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:42:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:47:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 85,484 17,096.800 17,096.451

sd 0.000 0.019 292.376 58.475 58.475

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 33Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 4:48:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 4:53:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 6 1.200 1.169

sd 0.000 0.006 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 89,847 17,969.400 17,969.051

sd 0.000 0.019 299.745 59.949 59.949

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 34Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:05:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:11:08 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 89,651 17,930.200 17,929.851

sd 0.000 0.019 299.418 59.884 59.884

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 35Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:14:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:19:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 2 0.400 0.369

sd 0.000 0.006 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 92,582 18,516.400 18,516.051

sd 0.000 0.019 304.273 60.855 60.855

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 6:32:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 7:22:08 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 18,444 368.880 368.839

sd 0.000 0.006 135.809 2.716 2.716

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 8,793 175.860 175.481

sd 0.000 0.019 93.771 1.875 1.876

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 467 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 2Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 7:34:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 8:24:33 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 18,042 360.840 360.799

sd 0.000 0.006 134.321 2.686 2.686

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 8,744 174.880 174.501

sd 0.000 0.019 93.509 1.870 1.870

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 3Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 8:35:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 9:25:51 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 23,029 460.580 460.539

sd 0.000 0.006 151.753 3.035 3.035

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 10,217 204.340 203.961

sd 0.000 0.019 101.079 2.022 2.022

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 469 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 4Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 9:46:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 10:36:45 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 24,632 492.640 492.599

sd 0.000 0.006 156.946 3.139 3.139

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 10,870 217.400 217.021

sd 0.000 0.019 104.259 2.085 2.085

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 5Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/29/2013 10:58:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/29/2013 11:48:22 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 13,204 264.080 264.039

sd 0.000 0.006 114.909 2.298 2.298

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 5,656 113.120 112.741

sd 0.000 0.019 75.206 1.504 1.504

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 1Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:29:56 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:20:02 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 13,386 267.720 267.679

sd 0.000 0.006 115.698 2.314 2.314

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 5,783 115.660 115.281

sd 0.000 0.019 76.046 1.521 1.521

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 6Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:47:37 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:37:44 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 16,195 323.900 323.859

sd 0.000 0.006 127.260 2.545 2.545

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 6,575 131.500 131.121

sd 0.000 0.019 81.086 1.622 1.622

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 7Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 1:22:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 2:12:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.041 17,024 340.480 340.439

sd 0.000 0.006 130.476 2.610 2.610

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.379 6,725 134.500 134.121

sd 0.000 0.019 82.006 1.640 1.640

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 474 of 1142



Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 8
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
8 B1 2/3/2013 17:22 0.0093 5 95105 19021.000 0.4577 1mL
8 B2 2/3/2013 18:51 0.0296 5 90382 18076.400 0.4350 1mL
8 B3 2/3/2013 18:32 0.0574 5 91181 18236.200 0.4388 1mL
8 B4 2/3/2013 18:19 0.0818 5 87402 17480.400 0.4206 1mL
8 B5 2/3/2013 18:07 0.1157 5 83044 16608.800 0.3997 1mL
8 B6 2/3/2013 17:51 0.1470 5 82141 16428.200 0.3953 1mL
8 B7 2/3/2013 17:43 0.1871 5 82112 16422.400 0.3952 1mL
8 B8 2/3/2013 17:29 0.2469 5 79414 15882.800 0.3822 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4577 0.4549 0.61%
0.0296 0.4350 0.4436 -1.95%
0.0574 0.4388 0.4298 2.10%
0.0818 0.4206 0.4191 0.36%
0.1157 0.3997 0.4066 -1.72%
0.1470 0.3953 0.3975 -0.56%
0.1871 0.3952 0.3892 1.53%
0.2469 0.3822 0.3839 -0.45%

Mass Efficiency
0.0093 0.4577
0.0296 0.4350
0.0574 0.4388
0.0818 0.4206
0.1157 0.3997
0.1470 0.3953
0.1871 0.3952
0.2469 0.3822

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.1806x2 - 0.6013x + 0.4604
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Beta Efficiency
y = 1.1806x2 - 0.6013x + 0.4604
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 8

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
8 A1 7/30/2013 14:18 0.0125 50 18448 368.960 2374.5 0.1554 1mL
8 A2 7/30/2013 21:59 0.0227 50 17232 344.640 2374.5 0.1451 1mL
8 A3 7/30/2013 21:06 0.0392 50 14959 299.180 2374.5 0.1260 1mL
8 A4 7/30/2013 19:48 0.0583 50 14820 296.400 2374.5 0.1248 1mL
8 A5 7/30/2013 18:35 0.0724 50 27383 547.660 4749.0 0.1153 2mL
8 A6 7/30/2013 17:36 0.0963 50 25614 512.280 4749.0 0.1079 2mL
8 A7 7/30/2013 16:40 0.1095 50 20524 410.480 4749.0 0.0864 2mL
8 A8 7/30/2013 15:34 0.1298 50 20840 416.800 4749.0 0.0878 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1554 0.1525 1.87%
0.0227 0.1451 0.1451 0.00%
0.0392 0.1260 0.1339 -5.87%
0.0583 0.1248 0.1218 2.50%
0.0724 0.1153 0.1136 1.56%
0.0963 0.1079 0.1010 6.85%
0.1095 0.0864 0.0947 -8.74%
0.1298 0.0878 0.0861 1.91%

Mass Efficiency
0.0125 0.1554
0.0227 0.1451
0.0392 0.1260
0.0583 0.1248
0.0724 0.1153
0.0963 0.1079
0.1095 0.0864
0.1298 0.0878

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
8 A1 0.0125 40.00 18448 5942 461.20 148.55 24.36% Min
8 A2 0.0227 40.00 17232 5831 430.80 145.78 25.28% 24.36%
8 A3 0.0392 40.00 14959 5153 373.98 128.83 25.62%
8 A4 0.0583 40.00 14820 5130 370.50 128.25 25.71% Max
8 A5 0.0724 40.00 27383 9581 684.58 239.53 25.92% 27.51%
8 A6 0.0963 40.00 25614 9109 640.35 227.73 26.23%
8 A7 0.1095 40.00 20524 7790 513.10 194.75 27.51% Mean
8 A8 0.1298 40.00 20840 7875 521.00 196.88 27.42% 26.01%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.4731x2 - 0.7758x + 0.162

R2 = 0.9528

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

0.1400

0.1600

0.1800

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass

E
ff

ic
ie

n
cy

All Points Crosstalk y = 0.1208x2 + 0.22x + 0.2445
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 36Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 456 91.200 91.121

sd 0.000 0.009 21.354 4.271 4.271

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 95,105 19,021.000 19,020.656

sd 0.000 0.019 308.391 61.678 61.678

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 36Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:30 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 308 61.600 61.521

sd 0.000 0.009 17.550 3.510 3.510

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 79,414 15,882.800 15,882.456

sd 0.000 0.019 281.805 56.361 56.361

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 37Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:37 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 338 67.600 67.521

sd 0.000 0.009 18.385 3.677 3.677

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 82,112 16,422.400 16,422.056

sd 0.000 0.019 286.552 57.310 57.310

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 38Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:56:35 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 335 67.000 66.921

sd 0.000 0.009 18.303 3.661 3.661

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 82,141 16,428.200 16,427.856

sd 0.000 0.019 286.603 57.321 57.321

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 39Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 357 71.400 71.321

sd 0.000 0.009 18.894 3.779 3.779

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 83,044 16,608.800 16,608.456

sd 0.000 0.019 288.174 57.635 57.635

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 41Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:19:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:24:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 407 81.400 81.321

sd 0.000 0.009 20.174 4.035 4.035

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 87,402 17,480.400 17,480.056

sd 0.000 0.019 295.638 59.128 59.128

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 42Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:27 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 396 79.200 79.121

sd 0.000 0.009 19.900 3.980 3.980

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 91,181 18,236.200 18,235.856

sd 0.000 0.019 301.962 60.392 60.392

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 43Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:10 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 416 83.200 83.121

sd 0.000 0.009 20.396 4.079 4.079

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 90,382 18,076.400 18,076.056

sd 0.000 0.019 300.636 60.127 60.127

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 8Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:27 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 18,448 368.960 368.887

sd 0.000 0.009 135.823 2.716 2.716

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,942 118.840 118.430

sd 0.000 0.020 77.084 1.542 1.542

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 485 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 9Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:52 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 20,840 416.800 416.727

sd 0.000 0.009 144.361 2.887 2.887

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 7,875 157.500 157.090

sd 0.000 0.020 88.741 1.775 1.775

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 10Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:46 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 20,524 410.480 410.407

sd 0.000 0.009 143.262 2.865 2.865

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 7,790 155.800 155.390

sd 0.000 0.020 88.261 1.765 1.765

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 11Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:36:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 25,614 512.280 512.207

sd 0.000 0.009 160.044 3.201 3.201

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 9,109 182.180 181.770

sd 0.000 0.020 95.441 1.909 1.909

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 12Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:35:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:25:46 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 27,383 547.660 547.587

sd 0.000 0.009 165.478 3.310 3.310

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 9,581 191.620 191.210

sd 0.000 0.020 97.883 1.958 1.958

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 13Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:26 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 14,820 296.400 296.327

sd 0.000 0.009 121.737 2.435 2.435

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,130 102.600 102.190

sd 0.000 0.020 71.624 1.432 1.433

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 14Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:06:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:06 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 14,959 299.180 299.107

sd 0.000 0.009 122.307 2.446 2.446

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,153 103.060 102.650

sd 0.000 0.020 71.784 1.436 1.436

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 15Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:12 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 17,232 344.640 344.567

sd 0.000 0.009 131.271 2.625 2.625

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.410 5,831 116.620 116.210

sd 0.000 0.020 76.361 1.527 1.527

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 9
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
9 B1 2/3/2013 17:29 0.0093 5 94012 18802.400 0.4524 1mL
9 B2 2/3/2013 17:22 0.0296 5 91138 18227.600 0.4386 1mL
9 B3 2/3/2013 18:51 0.0574 5 91147 18229.400 0.4386 1mL
9 B4 2/3/2013 18:32 0.0818 5 86910 17382.000 0.4183 1mL
9 B5 2/3/2013 18:19 0.1157 5 83860 16772.000 0.4036 1mL
9 B6 2/3/2013 18:07 0.1470 5 82560 16512.000 0.3973 1mL
9 B7 2/3/2013 17:51 0.1871 5 81660 16332.000 0.3930 1mL
9 B8 2/3/2013 17:43 0.2469 5 78969 15793.800 0.3800 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4524 0.4525 -0.02%
0.0296 0.4386 0.4425 -0.87%
0.0574 0.4386 0.4299 2.04%
0.0818 0.4183 0.4199 -0.40%
0.1157 0.4036 0.4079 -1.07%
0.1470 0.3973 0.3987 -0.34%
0.1871 0.3930 0.3894 0.93%
0.2469 0.3800 0.3808 -0.21%

Mass Efficiency
0.0093 0.4524
0.0296 0.4386
0.0574 0.4386
0.0818 0.4183
0.1157 0.4036
0.1470 0.3973
0.1871 0.3930
0.2469 0.3800

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.8953x2 - 0.5311x + 0.4574
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 9

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
9 A1 7/30/2013 15:34 0.0125 50 18125 362.500 2374.5 0.1527 1mL
9 A2 7/30/2013 14:18 0.0227 50 16833 336.660 2374.5 0.1418 1mL
9 A3 7/30/2013 21:59 0.0392 50 14650 293.000 2374.5 0.1234 1mL
9 A4 7/30/2013 21:07 0.0583 50 14270 285.400 2374.5 0.1202 1mL
9 A5 7/30/2013 19:48 0.0724 50 26695 533.900 4749.0 0.1124 2mL
9 A6 7/30/2013 18:35 0.0963 50 24972 499.440 4749.0 0.1052 2mL
9 A7 7/30/2013 17:36 0.1095 50 19648 392.960 4749.0 0.0827 2mL
9 A8 7/30/2013 16:40 0.1298 50 19812 396.240 4749.0 0.0834 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1527 0.1495 2.09%
0.0227 0.1418 0.1421 -0.25%
0.0392 0.1234 0.1308 -5.65%
0.0583 0.1202 0.1186 1.33%
0.0724 0.1124 0.1103 1.94%
0.0963 0.1052 0.0975 7.92%
0.1095 0.0827 0.0911 -9.13%
0.1298 0.0834 0.0822 1.53%

Mass Efficiency
0.0125 0.1527
0.0227 0.1418
0.0392 0.1234
0.0583 0.1202
0.0724 0.1124
0.0963 0.1052
0.1095 0.0827
0.1298 0.0834

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
9 A1 0.0125 40.00 18125 6074 453.13 151.85 25.10% Min
9 A2 0.0227 40.00 16833 6055 420.83 151.38 26.45% 25.10%
9 A3 0.0392 40.00 14650 5445 366.25 136.13 27.10%
9 A4 0.0583 40.00 14270 5166 356.75 129.15 26.58% Max
9 A5 0.0724 40.00 26695 10105 667.38 252.63 27.46% 29.46%
9 A6 0.0963 40.00 24972 9474 624.30 236.85 27.50%
9 A7 0.1095 40.00 19648 8008 491.20 200.20 28.96% Mean
9 A8 0.1298 40.00 19812 8275 495.30 206.88 29.46% 27.33%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.412x2 - 0.7751x + 0.159

R2 = 0.9538
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All Points Crosstalk y = 0.5811x2 + 0.2265x + 0.2544
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 36Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 242 48.400 48.336

sd 0.000 0.008 15.556 3.111 3.111

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 91,138 18,227.600 18,227.238

sd 0.000 0.019 301.891 60.378 60.378

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 495 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 37Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:35 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 270 54.000 53.936

sd 0.000 0.008 16.432 3.286 3.286

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 94,012 18,802.400 18,802.038

sd 0.000 0.019 306.614 61.323 61.323

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 37Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:33 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 193 38.600 38.536

sd 0.000 0.008 13.892 2.778 2.779

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 78,969 15,793.800 15,793.438

sd 0.000 0.019 281.014 56.203 56.203

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 38Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:56:40 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 220 44.000 43.936

sd 0.000 0.008 14.832 2.966 2.966

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 81,660 16,332.000 16,331.638

sd 0.000 0.019 285.762 57.152 57.152

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 39Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 189 37.800 37.736

sd 0.000 0.008 13.748 2.750 2.750

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 82,560 16,512.000 16,511.638

sd 0.000 0.019 287.333 57.467 57.467

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 40Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:19:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:24:59 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 229 45.800 45.736

sd 0.000 0.008 15.133 3.027 3.027

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 83,860 16,772.000 16,771.638

sd 0.000 0.019 289.586 57.917 57.917

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 42Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:31 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 208 41.600 41.536

sd 0.000 0.008 14.422 2.884 2.884

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 86,910 17,382.000 17,381.638

sd 0.000 0.019 294.805 58.961 58.961

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 43Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:15 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 232 46.400 46.336

sd 0.000 0.008 15.232 3.046 3.046

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 91,147 18,229.400 18,229.038

sd 0.000 0.019 301.906 60.381 60.381

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 8Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:32 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 16,833 336.660 336.610

sd 0.000 0.007 129.742 2.595 2.595

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 6,055 121.100 120.693

sd 0.000 0.020 77.814 1.556 1.556

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 9Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:15 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 18,125 362.500 362.450

sd 0.000 0.007 134.629 2.693 2.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 6,074 121.480 121.073

sd 0.000 0.020 77.936 1.559 1.559

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 10Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:52 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 19,812 396.240 396.190

sd 0.000 0.007 140.755 2.815 2.815

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 8,275 165.500 165.093

sd 0.000 0.020 90.967 1.819 1.819

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 11Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:36:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:24 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 19,648 392.960 392.910

sd 0.000 0.007 140.171 2.803 2.803

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 8,008 160.160 159.753

sd 0.000 0.020 89.487 1.790 1.790

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 12Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:35:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:25:50 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 24,972 499.440 499.390

sd 0.000 0.007 158.025 3.161 3.161

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 9,474 189.480 189.073

sd 0.000 0.020 97.334 1.947 1.947

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 13Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:31 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 26,695 533.900 533.850

sd 0.000 0.007 163.386 3.268 3.268

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 10,105 202.100 201.693

sd 0.000 0.020 100.524 2.010 2.011

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 14Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:07:04 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 14,270 285.400 285.350

sd 0.000 0.007 119.457 2.389 2.389

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 5,166 103.320 102.913

sd 0.000 0.020 71.875 1.437 1.438

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 15Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 14,650 293.000 292.950

sd 0.000 0.007 121.037 2.421 2.421

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.407 5,445 108.900 108.493

sd 0.000 0.020 73.790 1.476 1.476

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 10
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
10 B1 2/3/2013 17:43 0.0093 5 94979 18995.800 0.4571 1mL
10 B2 2/3/2013 17:29 0.0296 5 91052 18210.400 0.4382 1mL
10 B3 2/3/2013 17:22 0.0574 5 91150 18230.000 0.4387 1mL
10 B4 2/3/2013 18:51 0.0818 5 86754 17350.800 0.4175 1mL
10 B5 2/3/2013 18:32 0.1157 5 83407 16681.400 0.4014 1mL
10 B6 2/3/2013 18:19 0.1470 5 82434 16486.800 0.3967 1mL
10 B7 2/3/2013 18:07 0.1871 5 82188 16437.600 0.3955 1mL
10 B8 2/3/2013 17:51 0.2469 5 78950 15790.000 0.3800 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4571 0.4550 0.45%
0.0296 0.4382 0.4440 -1.31%
0.0574 0.4387 0.4303 1.94%
0.0818 0.4175 0.4197 -0.53%
0.1157 0.4014 0.4072 -1.42%
0.1470 0.3967 0.3978 -0.28%
0.1871 0.3955 0.3890 1.69%
0.2469 0.3800 0.3823 -0.61%

Mass Efficiency
0.0093 0.4571
0.0296 0.4382
0.0574 0.4387
0.0818 0.4175
0.1157 0.4014
0.1470 0.3967
0.1871 0.3955
0.2469 0.3800

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points y = 1.0943x2 - 0.5866x + 0.4604
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Beta Efficiency
y = 1.0943x2 - 0.5866x + 0.4604

R2 = 0.9609
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 10

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
10 A1 7/30/2013 16:40 0.0125 50 18202 364.040 2374.5 0.1533 1mL
10 A2 7/30/2013 15:34 0.0227 50 16742 334.840 2374.5 0.1410 1mL
10 A3 7/30/2013 14:18 0.0392 50 14302 286.040 2374.5 0.1205 1mL
10 A4 7/30/2013 21:59 0.0583 50 14063 281.260 2374.5 0.1185 1mL
10 A5 7/30/2013 21:07 0.0724 50 26022 520.440 4749.0 0.1096 2mL
10 A6 7/30/2013 19:48 0.0963 50 24535 490.700 4749.0 0.1033 2mL
10 A7 7/30/2013 18:35 0.1095 50 19320 386.400 4749.0 0.0814 2mL
10 A8 7/30/2013 17:36 0.1298 50 19731 394.620 4749.0 0.0831 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1533 0.1497 2.45%
0.0227 0.1410 0.1414 -0.26%
0.0392 0.1205 0.1290 -6.61%
0.0583 0.1185 0.1161 2.01%
0.0724 0.1096 0.1076 1.82%
0.0963 0.1033 0.0952 8.49%
0.1095 0.0814 0.0895 -9.06%
0.1298 0.0831 0.0821 1.24%

Mass Efficiency
0.0125 0.1533
0.0227 0.1410
0.0392 0.1205
0.0583 0.1185
0.0724 0.1096
0.0963 0.1033
0.1095 0.0814
0.1298 0.0831

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
10 A1 0.0125 40.00 18202 6256 455.05 156.40 25.58% Min
10 A2 0.0227 40.00 16742 6106 418.55 152.65 26.72% 25.58%
10 A3 0.0392 40.00 14302 5623 357.55 140.58 28.22%
10 A4 0.0583 40.00 14063 5362 351.58 134.05 27.60% Max
10 A5 0.0724 40.00 26022 10208 650.55 255.20 28.18% 29.83%
10 A6 0.0963 40.00 24535 9785 613.38 244.63 28.51%
10 A7 0.1095 40.00 19320 8164 483.00 204.10 29.70% Mean
10 A8 0.1298 40.00 19731 8388 493.28 209.70 29.83% 28.04%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 2.1857x2 - 0.8871x + 0.1604

R2 = 0.9493
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All Points Crosstalk y = -1.2135x2 + 0.4828x + 0.2552
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 36Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 141 28.200 28.142

sd 0.000 0.008 11.874 2.375 2.375

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 91,150 18,230.000 18,229.703

sd 0.000 0.017 301.911 60.382 60.382

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 37Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:42 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 160 32.000 31.942

sd 0.000 0.008 12.649 2.530 2.530

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 91,052 18,210.400 18,210.103

sd 0.000 0.017 301.748 60.350 60.350

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 38Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 182 36.400 36.342

sd 0.000 0.008 13.491 2.698 2.698

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 94,979 18,995.800 18,995.503

sd 0.000 0.017 308.187 61.637 61.637

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 38Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:56:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 117 23.400 23.342

sd 0.000 0.008 10.817 2.163 2.163

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 78,950 15,790.000 15,789.703

sd 0.000 0.017 280.980 56.196 56.196

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 39Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:19 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 154 30.800 30.742

sd 0.000 0.008 12.410 2.482 2.482

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 82,188 16,437.600 16,437.303

sd 0.000 0.017 286.684 57.337 57.337

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 40Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:19:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:25:04 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 143 28.600 28.542

sd 0.000 0.008 11.958 2.392 2.392

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 82,434 16,486.800 16,486.503

sd 0.000 0.017 287.113 57.423 57.423

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 41Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:34 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 126 25.200 25.142

sd 0.000 0.008 11.225 2.245 2.245

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 83,407 16,681.400 16,681.103

sd 0.000 0.017 288.803 57.761 57.761

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 43Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:19 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 129 25.800 25.742

sd 0.000 0.008 11.358 2.272 2.272

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 86,754 17,350.800 17,350.503

sd 0.000 0.017 294.540 58.908 58.908

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 8Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:37 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 14,302 286.040 285.984

sd 0.000 0.007 119.591 2.392 2.392

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 5,623 112.460 112.161

sd 0.000 0.017 74.987 1.500 1.500

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 9Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:20 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 16,742 334.840 334.784

sd 0.000 0.007 129.391 2.588 2.588

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 6,106 122.120 121.821

sd 0.000 0.017 78.141 1.563 1.563

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 10Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:16 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 18,202 364.040 363.984

sd 0.000 0.007 134.915 2.698 2.698

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 6,256 125.120 124.821

sd 0.000 0.017 79.095 1.582 1.582

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 11Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:36:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:28 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 19,731 394.620 394.564

sd 0.000 0.007 140.467 2.809 2.809

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 8,388 167.760 167.461

sd 0.000 0.017 91.586 1.832 1.832

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 12Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:35:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:25:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 19,320 386.400 386.344

sd 0.000 0.007 138.996 2.780 2.780

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 8,164 163.280 162.981

sd 0.000 0.017 90.355 1.807 1.807

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 13Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 24,535 490.700 490.644

sd 0.000 0.007 156.637 3.133 3.133

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 9,785 195.700 195.401

sd 0.000 0.017 98.919 1.978 1.978

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 14Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:07:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:17 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 26,022 520.440 520.384

sd 0.000 0.007 161.313 3.226 3.226

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 10,208 204.160 203.861

sd 0.000 0.017 101.035 2.021 2.021

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 15Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:21 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 14,063 281.260 281.204

sd 0.000 0.007 118.588 2.372 2.372

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.299 5,362 107.240 106.941

sd 0.000 0.017 73.226 1.465 1.465

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 12
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
12 B1 2/3/2013 18:07 0.0093 5 94346 18869.200 0.4540 1mL
12 B2 2/3/2013 17:51 0.0296 5 91096 18219.200 0.4384 1mL
12 B3 2/3/2013 17:43 0.0574 5 91151 18230.200 0.4387 1mL
12 B4 2/3/2013 17:29 0.0818 5 86486 17297.200 0.4162 1mL
12 B5 2/3/2013 17:22 0.1157 5 83567 16713.400 0.4022 1mL
12 B6 2/3/2013 18:51 0.1470 5 82088 16417.600 0.3951 1mL
12 B7 2/3/2013 18:32 0.1871 5 82287 16457.400 0.3960 1mL
12 B8 2/3/2013 18:20 0.2469 5 79019 15803.800 0.3803 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4540 0.4534 0.14%
0.0296 0.4384 0.4427 -0.97%
0.0574 0.4387 0.4294 2.15%
0.0818 0.4162 0.4191 -0.70%
0.1157 0.4022 0.4069 -1.17%
0.1470 0.3951 0.3978 -0.68%
0.1871 0.3960 0.3891 1.79%
0.2469 0.3803 0.3824 -0.54%

Mass Efficiency
0.0093 0.4540
0.0296 0.4384
0.0574 0.4387
0.0818 0.4162
0.1157 0.4022
0.1470 0.3951
0.1871 0.3960
0.2469 0.3803

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0515x2 - 0.5684x + 0.4586
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Beta Efficiency
y = 1.0515x2 - 0.5684x + 0.4586
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 12

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
12 A1 7/30/2013 18:36 0.0125 50 18167 363.340 2374.5 0.1530 1mL
12 A2 7/30/2013 17:35 0.0227 50 17100 342.000 2374.5 0.1440 1mL
12 A3 7/30/2013 16:40 0.0392 50 14603 292.060 2374.5 0.1230 1mL
12 A4 7/30/2013 15:34 0.0583 50 14356 287.120 2374.5 0.1209 1mL
12 A5 7/30/2013 14:18 0.0724 50 26703 534.060 4749.0 0.1125 2mL
12 A6 7/30/2013 21:59 0.0963 50 25470 509.400 4749.0 0.1073 2mL
12 A7 7/30/2013 21:07 0.1095 50 19717 394.340 4749.0 0.0830 2mL
12 A8 7/30/2013 19:48 0.1298 50 20021 400.420 4749.0 0.0843 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1530 0.1504 1.75%
0.0227 0.1440 0.1429 0.79%
0.0392 0.1230 0.1314 -6.42%
0.0583 0.1209 0.1192 1.44%
0.0724 0.1125 0.1109 1.42%
0.0963 0.1073 0.0981 9.30%
0.1095 0.0830 0.0918 -9.58%
0.1298 0.0843 0.0832 1.37%

Mass Efficiency
0.0125 0.1530
0.0227 0.1440
0.0392 0.1230
0.0583 0.1209
0.0724 0.1125
0.0963 0.1073
0.1095 0.0830
0.1298 0.0843

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
12 A1 0.0125 40.00 18167 6397 454.18 159.93 26.04% Min
12 A2 0.0227 40.00 17100 6224 427.50 155.60 26.68% 26.04%
12 A3 0.0392 40.00 14603 5432 365.08 135.80 27.11%
12 A4 0.0583 40.00 14356 5322 358.90 133.05 27.05% Max
12 A5 0.0724 40.00 26703 10385 667.58 259.63 28.00% 29.25%
12 A6 0.0963 40.00 25470 9581 636.75 239.53 27.33%
12 A7 0.1095 40.00 19717 8098 492.93 202.45 29.11% Mean
12 A8 0.1298 40.00 20021 8278 500.53 206.95 29.25% 27.57%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.5086x2 - 0.7877x + 0.16

R2 = 0.944
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All Points Crosstalk y = 0.5775x2 + 0.1661x + 0.261

25.50%

26.00%

26.50%

27.00%

27.50%

28.00%

28.50%

29.00%

29.50%

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass

E
ff

ic
ie

n
cy

All Points Efficiency y = 1.5086x2 - 0.7877x + 0.16
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 35Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 112 22.400 22.340

sd 0.000 0.008 10.583 2.117 2.117

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 83,567 16,713.400 16,712.937

sd 0.000 0.022 289.080 57.816 57.816

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 37Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:49 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 127 25.400 25.340

sd 0.000 0.008 11.269 2.254 2.254

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 86,486 17,297.200 17,296.737

sd 0.000 0.022 294.085 58.817 58.817

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 38Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:54 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 127 25.400 25.340

sd 0.000 0.008 11.269 2.254 2.254

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 91,151 18,230.200 18,229.737

sd 0.000 0.022 301.912 60.382 60.382

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 39Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:56:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 138 27.600 27.540

sd 0.000 0.008 11.747 2.349 2.349

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 91,096 18,219.200 18,218.737

sd 0.000 0.022 301.821 60.364 60.364

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 40Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:28 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 126 25.200 25.140

sd 0.000 0.008 11.225 2.245 2.245

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 94,346 18,869.200 18,868.737

sd 0.000 0.022 307.158 61.432 61.432

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 40Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:20:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:25:13 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 115 23.000 22.940

sd 0.000 0.008 10.724 2.145 2.145

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 79,019 15,803.800 15,803.337

sd 0.000 0.022 281.103 56.221 56.221

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 41Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:45 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 124 24.800 24.740

sd 0.000 0.008 11.136 2.227 2.227

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 82,287 16,457.400 16,456.937

sd 0.000 0.022 286.857 57.371 57.371

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 537 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 42Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 126 25.200 25.140

sd 0.000 0.008 11.225 2.245 2.245

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 82,088 16,417.600 16,417.137

sd 0.000 0.022 286.510 57.302 57.302

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 8Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:50 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 26,703 534.060 534.014

sd 0.000 0.007 163.411 3.268 3.268

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 10,385 207.700 207.299

sd 0.000 0.020 101.907 2.038 2.038

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 9Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:30 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 14,356 287.120 287.074

sd 0.000 0.007 119.817 2.396 2.396

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 5,322 106.440 106.039

sd 0.000 0.020 72.952 1.459 1.459

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 10Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:27 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 14,603 292.060 292.014

sd 0.000 0.007 120.843 2.417 2.417

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 5,432 108.640 108.239

sd 0.000 0.020 73.702 1.474 1.474

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 11Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:35:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:25:53 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 17,100 342.000 341.954

sd 0.000 0.007 130.767 2.615 2.615

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 6,224 124.480 124.079

sd 0.000 0.020 78.892 1.578 1.578

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 12Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:36:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:26:09 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 18,167 363.340 363.294

sd 0.000 0.007 134.785 2.696 2.696

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 6,397 127.940 127.539

sd 0.000 0.020 79.981 1.600 1.600

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 13Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:45 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 20,021 400.420 400.374

sd 0.000 0.007 141.496 2.830 2.830

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 8,278 165.560 165.159

sd 0.000 0.020 90.984 1.820 1.820

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 14Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:07:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:25 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 19,717 394.340 394.294

sd 0.000 0.007 140.417 2.808 2.808

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 8,098 161.960 161.559

sd 0.000 0.020 89.989 1.800 1.800

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 15Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:32 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.046 25,470 509.400 509.354

sd 0.000 0.007 159.593 3.192 3.192

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.401 9,581 191.620 191.219

sd 0.000 0.020 97.883 1.958 1.958

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 546 of 1142



Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 13
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
13 B1 2/3/2013 18:20 0.0093 5 94517 18903.400 0.4549 1mL
13 B2 2/3/2013 18:07 0.0296 5 90664 18132.800 0.4363 1mL
13 B3 2/3/2013 17:51 0.0574 5 90439 18087.800 0.4352 1mL
13 B4 2/3/2013 17:43 0.0818 5 86556 17311.200 0.4166 1mL
13 B5 2/3/2013 17:29 0.1157 5 83158 16631.600 0.4002 1mL
13 B6 2/3/2013 17:22 0.1470 5 82165 16433.000 0.3954 1mL
13 B7 2/3/2013 18:51 0.1871 5 81553 16310.600 0.3925 1mL
13 B8 2/3/2013 18:32 0.2469 5 78756 15751.200 0.3790 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4549 0.4528 0.46%
0.0296 0.4363 0.4418 -1.24%
0.0574 0.4352 0.4283 1.63%
0.0818 0.4166 0.4177 -0.28%
0.1157 0.4002 0.4053 -1.26%
0.1470 0.3954 0.3960 -0.16%
0.1871 0.3925 0.3873 1.33%
0.2469 0.3790 0.3808 -0.47%

Mass Efficiency
0.0093 0.4549
0.0296 0.4363
0.0574 0.4352
0.0818 0.4166
0.1157 0.4002
0.1470 0.3954
0.1871 0.3925
0.2469 0.3790

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0921x2 - 0.5827x + 0.4581
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Beta Efficiency
y = 1.0921x2 - 0.5827x + 0.4581

R2 = 0.9709
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Curve is for Gross Alpha

Purple 13
 

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
13 A1 7/30/2013 19:48 0.0125 50 18314 366.280 2374.5 0.1543 1mL
13 A2 7/30/2013 18:36 0.0227 50 17186 343.720 2374.5 0.1448 1mL
13 A3 7/30/2013 17:35 0.0392 50 14508 290.160 2374.5 0.1222 1mL
13 A4 7/30/2013 16:40 0.0583 50 14428 288.560 2374.5 0.1215 1mL
13 A5 7/30/2013 15:34 0.0724 50 26789 535.780 4749.0 0.1128 2mL
13 A6 7/30/2013 14:18 0.0963 50 25119 502.380 4749.0 0.1058 2mL
13 A7 7/30/2013 21:59 0.1095 50 19943 398.860 4749.0 0.0840 2mL
13 A8 7/30/2013 21:07 0.1298 50 20170 403.400 4749.0 0.0849 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1543 0.1514 1.87%
0.0227 0.1448 0.1436 0.84%
0.0392 0.1222 0.1316 -7.16%
0.0583 0.1215 0.1191 2.07%
0.0724 0.1128 0.1106 1.97%
0.0963 0.1058 0.0980 7.91%
0.1095 0.0840 0.0920 -8.68%
0.1298 0.0849 0.0839 1.26%

Mass Efficiency
0.0125 0.1543
0.0227 0.1448
0.0392 0.1222
0.0583 0.1215
0.0724 0.1128
0.0963 0.1058
0.1095 0.0840
0.1298 0.0849

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
13 A1 0.0125 40.00 18314 6222 457.85 155.55 25.36% Min
13 A2 0.0227 40.00 17186 6164 429.65 154.10 26.40% 25.36%
13 A3 0.0392 40.00 14508 5248 362.70 131.20 26.56%
13 A4 0.0583 40.00 14428 5190 360.70 129.75 26.46% Max
13 A5 0.0724 40.00 26789 10107 669.73 252.68 27.39% 29.34%
13 A6 0.0963 40.00 25119 9646 627.98 241.15 27.75%
13 A7 0.1095 40.00 19943 8245 498.58 206.13 29.25% Mean
13 A8 0.1298 40.00 20170 8377 504.25 209.43 29.34% 27.31%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.8327x2 - 0.8366x + 0.1616

R2 = 0.9476
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 35Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:27:59 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 36 7.200 7.160

sd 0.000 0.006 6.000 1.200 1.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 82,165 16,433.000 16,432.664

sd 0.000 0.018 286.644 57.329 57.329

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 36Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:54 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 51 10.200 10.160

sd 0.000 0.006 7.141 1.428 1.428

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 83,158 16,631.600 16,631.264

sd 0.000 0.018 288.371 57.674 57.674

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 38Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:48:59 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 42 8.400 8.360

sd 0.000 0.006 6.481 1.296 1.296

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 86,556 17,311.200 17,310.864

sd 0.000 0.018 294.204 58.841 58.841

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 39Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:57:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 46 9.200 9.160

sd 0.000 0.006 6.782 1.356 1.356

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 90,439 18,087.800 18,087.464

sd 0.000 0.018 300.731 60.146 60.146

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 40Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:33 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 52 10.400 10.360

sd 0.000 0.006 7.211 1.442 1.442

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 90,664 18,132.800 18,132.464

sd 0.000 0.018 301.105 60.221 60.221

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 41Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:20:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:25:19 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 55 11.000 10.960

sd 0.000 0.006 7.416 1.483 1.483

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 94,517 18,903.400 18,903.064

sd 0.000 0.018 307.436 61.487 61.487

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 41Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 50 10.000 9.960

sd 0.000 0.006 7.071 1.414 1.414

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 78,756 15,751.200 15,750.864

sd 0.000 0.018 280.635 56.127 56.127

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 42Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:33 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 45 9.000 8.960

sd 0.000 0.006 6.708 1.342 1.342

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 81,553 16,310.600 16,310.264

sd 0.000 0.018 285.575 57.115 57.115

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 8Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:55 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 25,119 502.380 502.329

sd 0.000 0.007 158.490 3.170 3.170

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 9,646 192.920 192.628

sd 0.000 0.017 98.214 1.964 1.964

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 9Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:37 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 26,789 535.780 535.729

sd 0.000 0.007 163.673 3.273 3.273

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 10,107 202.140 201.848

sd 0.000 0.017 100.534 2.011 2.011

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 10Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:32 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 14,428 288.560 288.509

sd 0.000 0.007 120.117 2.402 2.402

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,190 103.800 103.508

sd 0.000 0.017 72.042 1.441 1.441

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 11Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:35:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:00 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 14,508 290.160 290.109

sd 0.000 0.007 120.449 2.409 2.409

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 5,248 104.960 104.668

sd 0.000 0.017 72.443 1.449 1.449

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 12Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:36:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:26:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 17,186 343.720 343.669

sd 0.000 0.007 131.095 2.622 2.622

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,164 123.280 122.988

sd 0.000 0.017 78.511 1.570 1.570

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 13Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:50 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 18,314 366.280 366.229

sd 0.000 0.007 135.329 2.707 2.707

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 6,222 124.440 124.148

sd 0.000 0.017 78.880 1.578 1.578

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 562 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 14Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:07:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:31 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 20,170 403.400 403.349

sd 0.000 0.007 142.021 2.840 2.840

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,377 167.540 167.248

sd 0.000 0.017 91.526 1.831 1.831

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 15Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:38 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.051 19,943 398.860 398.809

sd 0.000 0.007 141.220 2.824 2.824

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.292 8,245 164.900 164.608

sd 0.000 0.017 90.802 1.816 1.816

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 14
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
14 B1 2/3/2013 18:32 0.0093 5 94341 18868.200 0.4540 1mL
14 B2 2/3/2013 18:20 0.0296 5 90347 18069.400 0.4348 1mL
14 B3 2/3/2013 18:07 0.0574 5 90513 18102.600 0.4356 1mL
14 B4 2/3/2013 17:51 0.0818 5 85815 17163.000 0.4130 1mL
14 B5 2/3/2013 17:43 0.1157 5 83321 16664.200 0.4010 1mL
14 B6 2/3/2013 17:29 0.1470 5 81270 16254.000 0.3911 1mL
14 B7 2/3/2013 17:22 0.1871 5 82021 16404.200 0.3947 1mL
14 B8 2/3/2013 18:51 0.2469 5 78698 15739.600 0.3787 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4540 0.4518 0.50%
0.0296 0.4348 0.4406 -1.33%
0.0574 0.4356 0.4270 2.02%
0.0818 0.4130 0.4164 -0.82%
0.1157 0.4010 0.4040 -0.76%
0.1470 0.3911 0.3950 -0.98%
0.1871 0.3947 0.3867 2.08%
0.2469 0.3787 0.3813 -0.66%

Mass Efficiency
0.0093 0.4540
0.0296 0.4348
0.0574 0.4356
0.0818 0.4130
0.1157 0.4010
0.1470 0.3911
0.1871 0.3947
0.2469 0.3787

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.1577x2 - 0.5934x + 0.4572
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 14

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
14 A1 7/30/2013 21:07 0.0125 50 17990 359.800 2374.5 0.1515 1mL
14 A2 7/30/2013 19:48 0.0227 50 17059 341.180 2374.5 0.1437 1mL
14 A3 7/30/2013 18:36 0.0392 50 14202 284.040 2374.5 0.1196 1mL
14 A4 7/30/2013 17:36 0.0583 50 14123 282.460 2374.5 0.1190 1mL
14 A5 7/30/2013 16:40 0.0724 50 26324 526.480 4749.0 0.1109 2mL
14 A6 7/30/2013 15:34 0.0963 50 25088 501.760 4749.0 0.1057 2mL
14 A7 7/30/2013 14:18 0.1095 50 19356 387.120 4749.0 0.0815 2mL
14 A8 7/30/2013 21:59 0.1298 50 19913 398.260 4749.0 0.0839 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1515 0.1493 1.52%
0.0227 0.1437 0.1414 1.61%
0.0392 0.1196 0.1296 -7.67%
0.0583 0.1190 0.1171 1.57%
0.0724 0.1109 0.1088 1.88%
0.0963 0.1057 0.0965 9.53%
0.1095 0.0815 0.0906 -9.99%
0.1298 0.0839 0.0828 1.32%

Mass Efficiency
0.0125 0.1515
0.0227 0.1437
0.0392 0.1196
0.0583 0.1190
0.0724 0.1109
0.0963 0.1057
0.1095 0.0815
0.1298 0.0839

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
14 A1 0.0125 40.00 17990 6393 449.75 159.83 26.22% Min
14 A2 0.0227 40.00 17059 6222 426.48 155.55 26.73% 26.22%
14 A3 0.0392 40.00 14202 5522 355.05 138.05 28.00%
14 A4 0.0583 40.00 14123 5421 353.08 135.53 27.74% Max
14 A5 0.0724 40.00 26324 10171 658.10 254.28 27.87% 30.37%
14 A6 0.0963 40.00 25088 9686 627.20 242.15 27.85%
14 A7 0.1095 40.00 19356 8443 483.90 211.08 30.37% Mean
14 A8 0.1298 40.00 19913 8337 497.83 208.43 29.51% 28.04%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.8869x2 - 0.8353x + 0.1594

R2 = 0.9352
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All Points Crosstalk y = -0.1031x2 + 0.2935x + 0.2612
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 35Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:22:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:28:03 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 44 8.800 8.764

sd 0.000 0.006 6.633 1.327 1.327

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 82,021 16,404.200 16,403.898

sd 0.000 0.017 286.393 57.279 57.279

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 36Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:29:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:34:58 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 69 13.800 13.764

sd 0.000 0.006 8.307 1.661 1.661

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 81,270 16,254.000 16,253.698

sd 0.000 0.017 285.079 57.016 57.016

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 37Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:43:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:49:03 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 64 12.800 12.764

sd 0.000 0.006 8.000 1.600 1.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 83,321 16,664.200 16,663.898

sd 0.000 0.017 288.654 57.731 57.731

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 39Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 5:51:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 5:57:06 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 59 11.800 11.764

sd 0.000 0.006 7.681 1.536 1.536

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 85,815 17,163.000 17,162.698

sd 0.000 0.017 292.942 58.588 58.588

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 40Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:07:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:12:37 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 73 14.600 14.564

sd 0.000 0.006 8.544 1.709 1.709

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 90,513 18,102.600 18,102.298

sd 0.000 0.017 300.854 60.171 60.171

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 41Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:20:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:25:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 65 13.000 12.964

sd 0.000 0.006 8.062 1.612 1.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 90,347 18,069.400 18,069.098

sd 0.000 0.017 300.578 60.116 60.116

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 42Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:32:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:37:56 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 65 13.000 12.964

sd 0.000 0.006 8.062 1.612 1.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 94,341 18,868.200 18,867.898

sd 0.000 0.017 307.150 61.430 61.430

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 42Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 6:51:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 6:56:36 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 65 13.000 12.964

sd 0.000 0.006 8.062 1.612 1.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 78,698 15,739.600 15,739.298

sd 0.000 0.017 280.532 56.106 56.106

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 8Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 2:18:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 3:08:59 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 19,356 387.120 387.075

sd 0.000 0.007 139.126 2.783 2.783

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 8,443 168.860 168.471

sd 0.000 0.020 91.886 1.838 1.838

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 9Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 3:34:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 4:24:43 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 25,088 501.760 501.715

sd 0.000 0.007 158.392 3.168 3.168

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 9,686 193.720 193.331

sd 0.000 0.020 98.417 1.968 1.968

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 10Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 4:40:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 5:30:38 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 26,324 526.480 526.435

sd 0.000 0.007 162.247 3.245 3.245

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 10,171 203.420 203.031

sd 0.000 0.020 100.851 2.017 2.017

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 11Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 5:36:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 6:26:06 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 14,123 282.460 282.415

sd 0.000 0.007 118.840 2.377 2.377

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 5,421 108.420 108.031

sd 0.000 0.020 73.627 1.473 1.473

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 12Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 6:36:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 7:26:17 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 14,202 284.040 283.995

sd 0.000 0.007 119.172 2.383 2.383

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 5,522 110.440 110.051

sd 0.000 0.020 74.310 1.486 1.486

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 13Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 7:48:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 8:38:54 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 17,059 341.180 341.135

sd 0.000 0.007 130.610 2.612 2.612

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 6,222 124.440 124.051

sd 0.000 0.020 78.880 1.578 1.578

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 14Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:07:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 9:57:35 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 17,990 359.800 359.755

sd 0.000 0.007 134.127 2.683 2.683

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 6,393 127.860 127.471

sd 0.000 0.020 79.956 1.599 1.599

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 581 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 15Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/30/2013 9:59:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/30/2013 10:49:42 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.045 19,913 398.260 398.215

sd 0.000 0.007 141.113 2.822 2.822

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.389 8,337 166.740 166.351

sd 0.000 0.020 91.307 1.826 1.826

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 16
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
16 B1 2/3/2013 19:04 0.0093 5 93524 18704.800 0.4501 1mL
16 B2 2/3/2013 20:25 0.0296 5 90736 18147.200 0.4367 1mL
16 B3 2/3/2013 20:17 0.0574 5 90972 18194.400 0.4378 1mL
16 B4 2/3/2013 20:08 0.0818 5 85671 17134.200 0.4123 1mL
16 B5 2/3/2013 20:00 0.1157 5 83046 16609.200 0.3997 1mL
16 B6 2/3/2013 19:53 0.1470 5 81078 16215.600 0.3902 1mL
16 B7 2/3/2013 19:21 0.1871 5 80914 16182.800 0.3894 1mL
16 B8 2/3/2013 19:13 0.2469 5 78316 15663.200 0.3769 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4501 0.4513 -0.27%
0.0296 0.4367 0.4402 -0.81%
0.0574 0.4378 0.4265 2.66%
0.0818 0.4123 0.4158 -0.85%
0.1157 0.3997 0.4032 -0.87%
0.1470 0.3902 0.3937 -0.89%
0.1871 0.3894 0.3847 1.22%
0.2469 0.3769 0.3778 -0.24%

Mass Efficiency
0.0093 0.4501
0.0296 0.4367
0.0574 0.4378
0.0818 0.4123
0.1157 0.3997
0.1470 0.3902
0.1871 0.3894
0.2469 0.3769

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.0925x2 - 0.5892x + 0.4567
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 16

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
16 A1 7/31/2013 8:21 0.0125 50 18148 362.960 2374.5 0.1529 1mL
16 A2 8/1/2013 0:50 0.0227 50 16986 339.720 2374.5 0.1431 1mL
16 A3 7/31/2013 22:19 0.0392 50 14404 288.080 2374.5 0.1213 1mL
16 A4 7/31/2013 21:26 0.0583 50 14146 282.920 2374.5 0.1191 1mL
16 A5 7/31/2013 20:30 0.0724 50 26550 531.000 4749.0 0.1118 2mL
16 A6 7/31/2013 19:30 0.0963 50 25085 501.700 4749.0 0.1056 2mL
16 A7 7/31/2013 18:13 0.1095 50 19453 389.060 4749.0 0.0819 2mL
16 A8 7/31/2013 10:43 0.1298 50 20321 406.420 4749.0 0.0856 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1529 0.1502 1.79%
0.0227 0.1431 0.1421 0.65%
0.0392 0.1213 0.1301 -6.73%
0.0583 0.1191 0.1175 1.38%
0.0724 0.1118 0.1092 2.36%
0.0963 0.1056 0.0971 8.82%
0.1095 0.0819 0.0914 -10.36%
0.1298 0.0856 0.0841 1.82%

Mass Efficiency
0.0125 0.1529
0.0227 0.1431
0.0392 0.1213
0.0583 0.1191
0.0724 0.1118
0.0963 0.1056
0.1095 0.0819
0.1298 0.0856

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
16 A1 0.0125 40.00 18148 5748 453.70 143.70 24.05% Min
16 A2 0.0227 40.00 16986 5694 424.65 142.35 25.11% 24.05%
16 A3 0.0392 40.00 14404 4974 360.10 124.35 25.67%
16 A4 0.0583 40.00 14146 4832 353.65 120.80 25.46% Max
16 A5 0.0724 40.00 26550 9425 663.75 235.63 26.20% 28.57%
16 A6 0.0963 40.00 25085 8899 627.13 222.48 26.19%
16 A7 0.1095 40.00 19453 7781 486.33 194.53 28.57% Mean
16 A8 0.1298 40.00 20321 7891 508.03 197.28 27.97% 26.15%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 2.0853x2 - 0.8604x + 0.1606

R2 = 0.9402
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All Points Crosstalk y = 0.4323x2 + 0.2604x + 0.2413
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 44Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:04:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:09:54 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 156 31.200 31.030

sd 0.000 0.013 12.490 2.498 2.498

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 93,524 18,704.800 18,704.403

sd 0.000 0.020 305.817 61.163 61.163

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 44Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:13:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:19:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 117 23.400 23.230

sd 0.000 0.013 10.817 2.163 2.163

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 78,316 15,663.200 15,662.803

sd 0.000 0.020 279.850 55.970 55.970

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 45Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:21:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:26:16 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 118 23.600 23.430

sd 0.000 0.013 10.863 2.173 2.173

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 80,914 16,182.800 16,182.403

sd 0.000 0.020 284.454 56.891 56.891

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 46Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:53:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:58:26 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 101 20.200 20.030

sd 0.000 0.013 10.050 2.010 2.010

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 81,078 16,215.600 16,215.203

sd 0.000 0.020 284.742 56.948 56.948

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 47Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:00:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:05:58 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 134 26.800 26.630

sd 0.000 0.013 11.576 2.315 2.315

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 83,046 16,609.200 16,608.803

sd 0.000 0.020 288.177 57.635 57.635

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 49Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:08:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:13:17 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 155 31.000 30.830

sd 0.000 0.013 12.450 2.490 2.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 85,671 17,134.200 17,133.803

sd 0.000 0.020 292.696 58.539 58.539

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 50Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:17:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:22:58 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 148 29.600 29.430

sd 0.000 0.013 12.166 2.433 2.433

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 90,972 18,194.400 18,194.003

sd 0.000 0.020 301.616 60.323 60.323

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 51Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:25:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:30:32 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 179 35.800 35.630

sd 0.000 0.013 13.379 2.676 2.676

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 90,736 18,147.200 18,146.803

sd 0.000 0.020 301.224 60.245 60.245

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 16Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:21:56 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:12:03 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 18,148 362.960 362.824

sd 0.000 0.012 134.715 2.694 2.694

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 5,748 114.960 114.532

sd 0.000 0.021 75.816 1.516 1.516

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 593 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 17Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:43:54 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:34:01 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 20,321 406.420 406.284

sd 0.000 0.012 142.552 2.851 2.851

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 7,891 157.820 157.392

sd 0.000 0.021 88.831 1.777 1.777

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 18Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 6:13:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 7:03:36 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 19,453 389.060 388.924

sd 0.000 0.012 139.474 2.789 2.790

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 7,781 155.620 155.192

sd 0.000 0.021 88.210 1.764 1.764

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 19Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 7:30:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 8:20:28 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 25,085 501.700 501.564

sd 0.000 0.012 158.382 3.168 3.168

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 8,899 177.980 177.552

sd 0.000 0.021 94.335 1.887 1.887

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 20Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:30:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:20:52 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 26,550 531.000 530.864

sd 0.000 0.012 162.942 3.259 3.259

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 9,425 188.500 188.072

sd 0.000 0.021 97.082 1.942 1.942

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 21Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 9:26:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 10:16:27 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 14,146 282.920 282.784

sd 0.000 0.012 118.937 2.379 2.379

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 4,832 96.640 96.212

sd 0.000 0.021 69.513 1.390 1.390

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 22Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:19:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:10:03 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 14,404 288.080 287.944

sd 0.000 0.012 120.017 2.400 2.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 4,974 99.480 99.052

sd 0.000 0.021 70.527 1.411 1.411

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 23Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/1/2013 12:50:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/1/2013 1:41:05 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.136 16,986 339.720 339.584

sd 0.000 0.012 130.330 2.607 2.607

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.428 5,694 113.880 113.452

sd 0.000 0.021 75.459 1.509 1.509

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 18
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
18 B1 2/3/2013 19:21 0.0093 5 93422 18684.400 0.4496 1mL
18 B2 2/3/2013 19:13 0.0296 5 89762 17952.400 0.4320 1mL
18 B3 2/3/2013 19:04 0.0574 5 89614 17922.800 0.4313 1mL
18 B4 2/3/2013 20:25 0.0818 5 85627 17125.400 0.4121 1mL
18 B5 2/3/2013 20:17 0.1157 5 82362 16472.400 0.3964 1mL
18 B6 2/3/2013 20:08 0.1470 5 81610 16322.000 0.3928 1mL
18 B7 2/3/2013 20:01 0.1871 5 80938 16187.600 0.3895 1mL
18 B8 2/3/2013 19:53 0.2469 5 78059 15611.800 0.3757 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4496 0.4477 0.43%
0.0296 0.4320 0.4371 -1.18%
0.0574 0.4313 0.4241 1.70%
0.0818 0.4121 0.4139 -0.45%
0.1157 0.3964 0.4019 -1.37%
0.1470 0.3928 0.3929 -0.03%
0.1871 0.3895 0.3843 1.37%
0.2469 0.3757 0.3776 -0.52%

Mass Efficiency
0.0093 0.4496
0.0296 0.4320
0.0574 0.4313
0.0818 0.4121
0.1157 0.3964
0.1470 0.3928
0.1871 0.3895
0.2469 0.3757

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 1.034x2 - 0.5598x + 0.4528
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Beta Efficiency
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SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 18

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
18 A1 7/31/2013 18:13 0.0125 50 17608 352.160 2374.5 0.1483 1mL
18 A2 7/31/2013 10:44 0.0227 50 16500 330.000 2374.5 0.1390 1mL
18 A3 7/31/2013 8:22 0.0392 50 13850 277.000 2374.5 0.1167 1mL
18 A4 8/1/2013 0:51 0.0583 50 13956 279.120 2374.5 0.1175 1mL
18 A5 7/31/2013 22:20 0.0724 50 25981 519.620 4749.0 0.1094 2mL
18 A6 7/31/2013 21:26 0.0963 50 24315 486.300 4749.0 0.1024 2mL
18 A7 7/31/2013 20:30 0.1095 50 19030 380.600 4749.0 0.0801 2mL
18 A8 7/31/2013 19:30 0.1298 50 19502 390.040 4749.0 0.0821 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1483 0.1453 2.08%
0.0227 0.1390 0.1379 0.78%
0.0392 0.1167 0.1267 -7.91%
0.0583 0.1175 0.1148 2.41%
0.0724 0.1094 0.1068 2.48%
0.0963 0.1024 0.0947 8.18%
0.1095 0.0801 0.0888 -9.72%
0.1298 0.0821 0.0808 1.63%

Mass Efficiency
0.0125 0.1483
0.0227 0.1390
0.0392 0.1167
0.0583 0.1175
0.0724 0.1094
0.0963 0.1024
0.1095 0.0801
0.1298 0.0821

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
18 A1 0.0125 40.00 17608 6220 440.20 155.50 26.10% Min
18 A2 0.0227 40.00 16500 6227 412.50 155.68 27.40% 26.10%
18 A3 0.0392 40.00 13850 5354 346.25 133.85 27.88%
18 A4 0.0583 40.00 13956 5261 348.90 131.53 27.38% Max
18 A5 0.0724 40.00 25981 10006 649.53 250.15 27.80% 30.05%
18 A6 0.0963 40.00 24315 9741 607.88 243.53 28.60%
18 A7 0.1095 40.00 19030 8165 475.75 204.13 30.02% Mean
18 A8 0.1298 40.00 19502 8378 487.55 209.45 30.05% 28.16%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.628x2 - 0.7813x + 0.1548

R2 = 0.9363
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All Points Crosstalk y = 0.9501x2 + 0.1647x + 0.2646
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 44Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:04:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:10:03 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 62 12.400 12.278

sd 0.000 0.011 7.874 1.575 1.575

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 89,614 17,922.800 17,922.342

sd 0.000 0.021 299.356 59.871 59.871

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 45Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:13:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:19:08 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 70 14.000 13.878

sd 0.000 0.011 8.367 1.673 1.673

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 89,762 17,952.400 17,951.942

sd 0.000 0.021 299.603 59.921 59.921

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 46Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:21:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:26:25 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 79 15.800 15.678

sd 0.000 0.011 8.888 1.778 1.778

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 93,422 18,684.400 18,683.942

sd 0.000 0.021 305.650 61.130 61.130

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 46Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:53:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:58:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 43 8.600 8.478

sd 0.000 0.011 6.557 1.311 1.312

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 78,059 15,611.800 15,611.342

sd 0.000 0.021 279.390 55.878 55.878

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 47Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:01:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:06:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 53 10.600 10.478

sd 0.000 0.011 7.280 1.456 1.456

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 80,938 16,187.600 16,187.142

sd 0.000 0.021 284.496 56.899 56.899

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 48Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:08:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:13:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 58 11.600 11.478

sd 0.000 0.011 7.616 1.523 1.523

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 81,610 16,322.000 16,321.542

sd 0.000 0.021 285.675 57.135 57.135

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 49Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:17:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:23:07 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 63 12.600 12.478

sd 0.000 0.011 7.937 1.587 1.587

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 82,362 16,472.400 16,471.942

sd 0.000 0.021 286.988 57.398 57.398

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 51Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:25:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:30:40 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 56 11.200 11.078

sd 0.000 0.011 7.483 1.497 1.497

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 85,627 17,125.400 17,124.942

sd 0.000 0.021 292.621 58.524 58.524

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 16Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:22:09 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:12:14 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 13,850 277.000 276.860

sd 0.000 0.012 117.686 2.354 2.354

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 5,354 107.080 106.481

sd 0.000 0.024 73.171 1.463 1.464

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 17Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:44:04 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:34:11 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 16,500 330.000 329.860

sd 0.000 0.012 128.452 2.569 2.569

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 6,227 124.540 123.941

sd 0.000 0.024 78.911 1.578 1.578

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 18Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 6:13:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 7:03:46 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 17,608 352.160 352.020

sd 0.000 0.012 132.695 2.654 2.654

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 6,220 124.400 123.801

sd 0.000 0.024 78.867 1.577 1.578

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 19Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 7:30:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 8:20:38 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 19,502 390.040 389.900

sd 0.000 0.012 139.650 2.793 2.793

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 8,378 167.560 166.961

sd 0.000 0.024 91.531 1.831 1.831

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 20Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:30:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:21:01 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 19,030 380.600 380.460

sd 0.000 0.012 137.949 2.759 2.759

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 8,165 163.300 162.701

sd 0.000 0.024 90.360 1.807 1.807

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 21Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 9:26:33 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 10:16:40 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 24,315 486.300 486.160

sd 0.000 0.012 155.933 3.119 3.119

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 9,741 194.820 194.221

sd 0.000 0.024 98.697 1.974 1.974

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 22Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:20:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:10:13 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 25,981 519.620 519.480

sd 0.000 0.012 161.186 3.224 3.224

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 10,006 200.120 199.521

sd 0.000 0.024 100.030 2.001 2.001

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 23Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/1/2013 12:51:12 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/1/2013 1:41:17 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.140 13,956 279.120 278.980

sd 0.000 0.012 118.136 2.363 2.363

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.599 5,261 105.220 104.621

sd 0.000 0.024 72.533 1.451 1.451

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Curve is for Gross Beta 
Strontium 90 

and
 Total Strontium

Purple 19
DPM

Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
19 B1 2/3/2013 19:53 0.0093 5 93648 18729.600 0.4507 1mL
19 B2 2/3/2013 19:21 0.0296 5 90261 18052.200 0.4344 1mL
19 B3 2/3/2013 19:14 0.0574 5 90824 18164.800 0.4371 1mL
19 B4 2/3/2013 19:04 0.0818 5 86694 17338.800 0.4172 1mL
19 B5 2/3/2013 20:25 0.1157 5 83246 16649.200 0.4006 1mL
19 B6 2/3/2013 20:18 0.1470 5 81376 16275.200 0.3916 1mL
19 B7 2/3/2013 20:08 0.1871 5 81281 16256.200 0.3912 1mL
19 B8 2/3/2013 20:01 0.2469 5 78431 15686.200 0.3775 1mL

Percent
Measured Theoretical ∆

Mass Efficiency Efficiency Efficiency
0.0093 0.4507 0.4504 0.06%
0.0296 0.4344 0.4401 -1.30%
0.0574 0.4371 0.4272 2.31%
0.0818 0.4172 0.4171 0.03%
0.1157 0.4006 0.4049 -1.06%
0.1470 0.3916 0.3956 -1.01%
0.1871 0.3912 0.3864 1.24%
0.2469 0.3775 0.3782 -0.20%

Mass Efficiency
0.0093 0.4507
0.0296 0.4344
0.0574 0.4371
0.0818 0.4172
0.1157 0.4006
0.1470 0.3916
0.1871 0.3912
0.2469 0.3775

Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334  Ref. date 9/172009 Elapsed Time: 1235.000 days

Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL
Decay Activity (Sr/Y-90) 41558.01848 dpm

All Points
y = 0.9426x2 - 0.5453x + 0.4554
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Beta Efficiency
y = 0.9426x2 - 0.5453x + 0.4554

R2 = 0.961

0.3600

0.3800

0.4000

0.4200

0.4400

0.4600

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
Mass

E
ff

ic
ie

n
cy

SOP: ST-RD-0403 current rev Purple_2013_Beta_IC.xls Printed: 2/4/2013
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Curve is for Gross Alpha

Purple 19

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Mass Time Counts CPM DPM Efficiency Aliquot
19 A1 7/31/2013 19:30 0.0125 50 18035 360.700 2374.5 0.1519 1mL
19 A2 7/31/2013 18:13 0.0227 50 17064 341.280 2374.5 0.1437 1mL
19 A3 7/31/2013 10:44 0.0392 50 14483 289.660 2374.5 0.1220 1mL
19 A4 7/31/2013 8:22 0.0583 50 14384 287.680 2374.5 0.1212 1mL
19 A5 8/1/2013 0:51 0.0724 50 26815 536.300 4749.0 0.1129 2mL
19 A6 7/31/2013 22:20 0.0963 50 25182 503.640 4749.0 0.1061 2mL
19 A7 7/31/2013 21:26 0.1095 50 19964 399.280 4749.0 0.0841 2mL
19 A8 7/31/2013 20:31 0.1298 50 20457 409.140 4749.0 0.0862 2mL

Percent
Measured Theoretical ∆∆∆∆

Mass Efficiency Efficiency Efficiency
0.0125 0.1519 0.1496 1.51%
0.0227 0.1437 0.1422 1.10%
0.0392 0.1220 0.1308 -6.73%
0.0583 0.1212 0.1188 2.01%
0.0724 0.1129 0.1107 2.03%
0.0963 0.1061 0.0985 7.68%
0.1095 0.0841 0.0926 -9.18%
0.1298 0.0862 0.0846 1.81%

Mass Efficiency
0.0125 0.1519
0.0227 0.1437
0.0392 0.1220
0.0583 0.1212
0.0724 0.1129
0.0963 0.1061
0.1095 0.0841
0.1298 0.0862

Detector Sample Count Alpha Beta Alpha CPM Beta CPM % αααα into ββββ
ID ID Mass Time Counts Counts
19 A1 0.0125 40.00 18035 6029 450.88 150.73 25.05% Min
0 A2 0.0227 40.00 17064 5886 426.60 147.15 25.65% 25.05%
0 A3 0.0392 40.00 14483 5227 362.08 130.68 26.52%
0 A4 0.0583 40.00 14384 5026 359.60 125.65 25.89% Max
0 A5 0.0724 40.00 26815 9778 670.38 244.45 26.72% 28.31%
0 A6 0.0963 40.00 25182 9348 629.55 233.70 27.07%
0 A7 0.1095 40.00 19964 7883 499.10 197.08 28.31% Mean
0 A8 0.1298 40.00 20457 7995 511.43 199.88 28.10% 26.66%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012

Activity 2374.5 dpm/mL

Points Efficiency y = 1.677x2 - 0.793x + 0.1593

R2 = 0.945
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All Points Crosstalk y = 0.1621x2 + 0.2317x + 0.25
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SOP: ST-RD-0403 current rev Purple_2013_Alpha_IC with Crosstalk_July 2013.xls Printed: 11/20/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 44Sample ID ICABT-6322;B4

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:04:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:10:06 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 225 45.000 44.914

sd 0.000 0.009 15.000 3.000 3.000

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 86,694 17,338.800 17,338.324

sd 0.000 0.022 294.438 58.888 58.888

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 45Sample ID ICABT-6322;B3

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:14:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:19:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 222 44.400 44.314

sd 0.000 0.009 14.900 2.980 2.980

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 90,824 18,164.800 18,164.324

sd 0.000 0.022 301.370 60.274 60.274

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 46Sample ID ICABT-6322;B2

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:21:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:26:28 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 229 45.800 45.714

sd 0.000 0.009 15.133 3.027 3.027

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 90,261 18,052.200 18,051.724

sd 0.000 0.022 300.435 60.087 60.087

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 47Sample ID ICABT-6322;B1

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 7:53:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 7:58:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 218 43.600 43.514

sd 0.000 0.009 14.765 2.953 2.953

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 93,648 18,729.600 18,729.124

sd 0.000 0.022 306.020 61.204 61.204

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 47Sample ID ICABT-6322;B8

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:01:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:06:15 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 168 33.600 33.514

sd 0.000 0.009 12.961 2.592 2.592

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 78,431 15,686.200 15,685.724

sd 0.000 0.022 280.055 56.011 56.011

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 48Sample ID ICABT-6322;B7

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:08:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:13:34 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 175 35.000 34.914

sd 0.000 0.009 13.229 2.646 2.646

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 81,281 16,256.200 16,255.724

sd 0.000 0.022 285.098 57.020 57.020

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 49Sample ID ICABT-6322;B6

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:18:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:23:15 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 204 40.800 40.714

sd 0.000 0.009 14.283 2.857 2.857

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 81,376 16,275.200 16,274.724

sd 0.000 0.022 285.265 57.053 57.053

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 50Sample ID ICABT-6322;B5

 Carrier No. 0

Batch ID M122627

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/3/2013 8:25:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/3/2013 8:30:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 203 40.600 40.514

sd 0.000 0.009 14.248 2.850 2.850

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 83,246 16,649.200 16,648.724

sd 0.000 0.022 288.524 57.705 57.705

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 16Sample ID ICABT-51465;A4

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:22:15 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:12:22 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 14,384 287.680 287.590

sd 0.000 0.009 119.933 2.399 2.399

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 5,026 100.520 100.079

sd 0.000 0.021 70.894 1.418 1.418

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 17Sample ID ICABT-51465;A3

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:44:11 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:34:17 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 14,483 289.660 289.570

sd 0.000 0.009 120.345 2.407 2.407

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 5,227 104.540 104.099

sd 0.000 0.021 72.298 1.446 1.446

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 18Sample ID ICABT-51465;A2

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 6:13:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 7:03:49 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 17,064 341.280 341.190

sd 0.000 0.009 130.629 2.613 2.613

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 5,886 117.720 117.279

sd 0.000 0.021 76.720 1.534 1.535

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 19Sample ID ICABT-51465;A1

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 7:30:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 8:20:42 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 18,035 360.700 360.610

sd 0.000 0.009 134.294 2.686 2.686

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 6,029 120.580 120.139

sd 0.000 0.021 77.647 1.553 1.553

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 20Sample ID ICABT-51465;A8

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 8:31:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 9:21:07 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 20,457 409.140 409.050

sd 0.000 0.009 143.028 2.861 2.861

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 7,995 159.900 159.459

sd 0.000 0.021 89.415 1.788 1.788

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 21Sample ID ICABT-51465;A7

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 9:26:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 10:16:44 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 19,964 399.280 399.190

sd 0.000 0.009 141.294 2.826 2.826

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 7,883 157.660 157.219

sd 0.000 0.021 88.786 1.776 1.776

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 22Sample ID ICABT-51465;A6

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/31/2013 10:20:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/31/2013 11:10:17 PM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 25,182 503.640 503.550

sd 0.000 0.009 158.688 3.174 3.174

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 9,348 186.960 186.519

sd 0.000 0.021 96.685 1.934 1.934

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 23Sample ID ICABT-51465;A5

 Carrier No. 0

Batch ID m132731

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/1/2013 12:51:17 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/1/2013 1:41:23 AM Collection Date 2 Decay Factor 1.000

50.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 26,815 536.300 536.210

sd 0.000 0.009 163.753 3.275 3.275

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.441 9,778 195.560 195.119

sd 0.000 0.021 98.884 1.978 1.978

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
0 123.92% 101.41% 85.51% 103.62%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334Ref. date 4/11/11

Activity 1079.73 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

0 98.05% 97.20% 98.50% 97.92%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Count Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-51512;Beta 1 5

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 10:21 0.00
1.000

5.00 1,000.00

Alpha 60.000 1.000 1.1641.2000.0361.000
sd 0.000 0.4902.4490.006 0.490

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2010.000 1.000 1,839.6411,840.2000.5591.000
sd 0.000 19.18419.18495.9220.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-51512;Beta 3 10

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:22 0.00
1.000

5.00 1,000.00

Alpha 50.000 1.000 0.9641.0000.0361.000
sd 0.000 0.4472.2360.006 0.447

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3270.000 1.000 1,664.8411,665.4000.5591.000
sd 0.000 18.25018.25091.2520.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-51512;Beta 2 11

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:39 0.00
1.000

5.00 1,000.00

Alpha 70.000 1.000 1.3641.4000.0361.000
sd 0.000 0.5292.6460.006 0.529

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,6140.000 1.000 1,722.2411,722.8000.5591.000
sd 0.000 18.56218.56292.8120.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-6340;A1 9

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 19:25 0.00
1.000

30.00 1,000.00

Alpha 12,4780.000 1.000 415.892415.9330.0411.000
sd 0.000 3.724111.7050.006 3.723

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,1680.000 1.000 138.358138.9330.5751.000
sd 0.000 2.1522.15264.5600.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-6340;A3 15

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 19:19 0.00
1.000

30.00 1,000.00

Alpha 6,7120.000 1.000 223.692223.7330.0411.000
sd 0.000 2.73181.9270.006 2.731

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2,7920.000 1.000 92.49293.0670.5751.000
sd 0.000 1.7611.76152.8390.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICVABT-6340;A2 16

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 22:46 0.00
1.000

30.00 1,000.00

Alpha 8,7120.000 1.000 290.359290.4000.0411.000
sd 0.000 3.11193.3380.006 3.111

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,2710.000 1.000 108.458109.0330.5751.000
sd 0.000 1.9071.90657.1930.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
1 123.41% 104.81% 87.09% 105.10%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/12

Activity 1069.59 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

1 100.10% 97.30% 99.70% 99.04%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-51512;Beta 2 5

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 10:21 0.00
1.000

5.00 1,000.00

Alpha 130.000 1.000 2.5592.6000.0411.000
sd 0.000 0.7213.6060.006 0.721

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,6600.000 1.000 1,731.5331,732.0000.4671.000
sd 0.000 18.61218.61293.0590.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-51512;Beta 3 11

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:39 0.00
1.000

5.00 1,000.00

Alpha 150.000 1.000 2.9593.0000.0411.000
sd 0.000 0.7753.8730.006 0.775

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,5390.000 1.000 1,707.3331,707.8000.4671.000
sd 0.000 18.48118.48192.4070.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-51512;Beta 1 20

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

4/2/2013 21:11 0.00
1.000

5.00 1,000.00

Alpha 230.000 1.000 4.5594.6000.0411.000
sd 0.000 0.9594.7960.006 0.959

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,4150.000 1.000 1,882.5331,883.0000.4671.000
sd 0.000 19.40619.40697.0310.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-6340;A2 9

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 19:25 0.00
1.000

30.00 1,000.00

Alpha 9,0430.000 1.000 301.352301.4330.0811.000
sd 0.000 3.17095.0950.009 3.170

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,1830.000 1.000 105.495106.1000.6051.000
sd 0.000 1.8811.88156.4180.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-6340;A1 10

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 20:23 0.00
1.000

30.00 1,000.00

Alpha 12,5030.000 1.000 416.686416.7670.0811.000
sd 0.000 3.727111.8170.009 3.727

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,0220.000 1.000 133.462134.0670.6051.000
sd 0.000 2.1142.11463.4190.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICVABT-6340;A3 16

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 22:46 0.00
1.000

30.00 1,000.00

Alpha 6,8670.000 1.000 228.819228.9000.0811.000
sd 0.000 2.76282.8670.009 2.762

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2,8450.000 1.000 94.22894.8330.6051.000
sd 0.000 1.7781.77853.3390.025

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
3 120.98% 104.53% 86.55% 104.02%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/12

Activity 1069.59 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

3 99.35% 97.05% 99.74% 98.72%
Beta 

Standard ID Activity 2000.263 pCi

Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 4/2/2013 (or date at which you wish to determine activity)
Elapsed Time: 124.000 days
Half Life: 10409.625 days
Exponential Term: 0.991777188
Corrected Activity: 2220.291591 dpm
Decay Activity (Sr/Y-90) 4440.583182 dpm 2000.263 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-51512;Beta 2 6

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 11:38 0.00
1.000

5.00 1,000.00

Alpha 100.000 1.000 1.9622.0000.0381.000
sd 0.000 0.6323.1620.006 0.632

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,5830.000 1.000 1,716.2371,716.6000.3631.000
sd 0.000 18.52918.52992.6440.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-51512;Beta 1 7

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 12:32 0.00
1.000

5.00 1,000.00

Alpha 140.000 1.000 2.7622.8000.0381.000
sd 0.000 0.7483.7420.006 0.748

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,3840.000 1.000 1,876.4371,876.8000.3631.000
sd 0.000 19.37419.37496.8710.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-51512;Beta 3 20

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

4/2/2013 21:11 0.00
1.000

5.00 1,000.00

Alpha 60.000 1.000 1.1621.2000.0381.000
sd 0.000 0.4902.4490.006 0.490

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3910.000 1.000 1,677.8371,678.2000.3631.000
sd 0.000 18.32018.32091.6020.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-6340;A3 10

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 20:24 0.00
1.000

30.00 1,000.00

Alpha 6,8410.000 1.000 228.002228.0330.0311.000
sd 0.000 2.75782.7100.006 2.757

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 2,8160.000 1.000 93.27993.8670.5881.000
sd 0.000 1.7691.76953.0660.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-6340;A2 11

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 20:58 0.00
1.000

30.00 1,000.00

Alpha 9,0360.000 1.000 301.169301.2000.0311.000
sd 0.000 3.16995.0580.006 3.169

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,2820.000 1.000 108.812109.4000.5881.000
sd 0.000 1.9101.91057.2890.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3

Page 660 of 1142



Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICVABT-6340;A1 12

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 21:55 0.00
1.000

30.00 1,000.00

Alpha 12,1860.000 1.000 406.169406.2000.0311.000
sd 0.000 3.680110.3900.006 3.680

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,2600.000 1.000 141.412142.0000.5881.000
sd 0.000 2.1762.17665.2690.024

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
4 122.48% 102.00% 86.99% 103.82%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/12

Activity 1069.59 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013

Page 662 of 1142



ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

4 98.80% 96.95% 99.80% 98.52%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-51512;Beta 3 6

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 11:39 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1700.2000.0301.000
sd 0.000 0.2001.0000.005 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,4340.000 1.000 1,686.4221,686.8000.3781.000
sd 0.000 18.36718.36791.8370.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-51512;Beta 2 7

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 12:32 0.00
1.000

5.00 1,000.00

Alpha 00.000 1.000 -0.0300.0000.0301.000
sd 0.000 0.1100.0000.005 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,5580.000 1.000 1,711.2221,711.6000.3781.000
sd 0.000 18.50218.50292.5090.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-51512;Beta 1 8

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 12:46 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1700.2000.0301.000
sd 0.000 0.2001.0000.005 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2700.000 1.000 1,853.6221,854.0000.3781.000
sd 0.000 19.25619.25696.2810.019

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-6340;A3 11

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 20:59 0.00
1.000

30.00 1,000.00

Alpha 6,4290.000 1.000 214.258214.3000.0421.000
sd 0.000 2.67380.1810.006 2.673

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,1670.000 1.000 105.097105.5670.4701.000
sd 0.000 1.8761.87656.2760.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-6340;A2 12

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 21:55 0.00
1.000

30.00 1,000.00

Alpha 8,2780.000 1.000 275.891275.9330.0421.000
sd 0.000 3.03390.9840.006 3.033

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,6270.000 1.000 120.430120.9000.4701.000
sd 0.000 2.0082.00760.2250.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICVABT-6340;A1 13

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 22:31 0.00
1.000

30.00 1,000.00

Alpha 11,7060.000 1.000 390.158390.2000.0421.000
sd 0.000 3.606108.1940.006 3.606

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,7200.000 1.000 156.863157.3330.4701.000
sd 0.000 2.2902.29068.7020.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
6 125.84% 102.75% 86.62% 105.07%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/12

Activity 1069.59 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

6 99.25% 96.86% 99.25% 98.45%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-51512;Beta 3 8

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 12:46 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1540.2000.0461.000
sd 0.000 0.2001.0000.007 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3290.000 1.000 1,665.3531,665.8000.4471.000
sd 0.000 18.25318.25391.2630.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-51512;Beta 2 9

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:04 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1540.2000.0461.000
sd 0.000 0.2001.0000.007 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,5550.000 1.000 1,710.5531,711.0000.4471.000
sd 0.000 18.49918.49992.4930.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-51512;Beta 1 10

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:21 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1540.2000.0461.000
sd 0.000 0.2001.0000.007 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,2810.000 1.000 1,855.7531,856.2000.4471.000
sd 0.000 19.26819.26896.3380.021

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-6340;A3 13

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 22:32 0.00
1.000

30.00 1,000.00

Alpha 6,4600.000 1.000 215.275215.3330.0581.000
sd 0.000 2.67980.3740.008 2.679

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,1350.000 1.000 103.955104.5000.5451.000
sd 0.000 1.8671.86655.9910.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-6340;A2 14

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 23:03 0.00
1.000

30.00 1,000.00

Alpha 8,4050.000 1.000 280.109280.1670.0581.000
sd 0.000 3.05691.6790.008 3.056

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,6440.000 1.000 120.922121.4670.5451.000
sd 0.000 2.0122.01260.3660.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICVABT-6340;A1 15

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 19:19 0.00
1.000

30.00 1,000.00

Alpha 12,1100.000 1.000 403.609403.6670.0581.000
sd 0.000 3.668110.0450.008 3.668

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,8720.000 1.000 161.855162.4000.5451.000
sd 0.000 2.3272.32769.8000.023

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
7 122.57% 103.22% 84.48% 103.42%

Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/12

Activity 1069.59 pCi/mL

Protean Alpha ICV - 2013

SOP: ST-RD-0403 current revProtean_2013_Alpha_ICV_August .xls Printed: 11/13/2013
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Protean Beta ICV - 2013
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2000.929 pCi

7 98.40% 98.15% 99.00% 98.52%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 3/28/2013 (or date at which you wish to determine activity)
Elapsed Time: 119.000 days
Half Life: 10409.625 days
Exponential Term: 0.992107441
Corrected Activity: 2221.030929 dpm
Decay Activity (Sr/Y-90) 4442.061857 dpm 2000.929 pCi

SOP: ST-RD-0403 current rev Protean_2013_Beta_ICV.xls Printed: 4/10/2013
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-51512;Beta 3 9

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:04 0.00
1.000

5.00 1,000.00

Alpha 10.000 1.000 0.1650.2000.0351.000
sd 0.000 0.2001.0000.006 0.200

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,3450.000 1.000 1,668.5111,669.0000.4891.000
sd 0.000 18.27018.27091.3510.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-51512;Beta 2 10

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:21 0.00
1.000

5.00 1,000.00

Alpha 00.000 1.000 -0.0350.0000.0351.000
sd 0.000 0.1180.0000.006 0.000

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 8,6500.000 1.000 1,729.5111,730.0000.4891.000
sd 0.000 18.60118.60193.0050.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-51512;Beta 1 11

Batch ID 122640

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

3/28/2013 13:39 0.00
1.000

5.00 1,000.00

Alpha 20.000 1.000 0.3650.4000.0351.000
sd 0.000 0.2831.4140.006 0.283

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 9,0680.000 1.000 1,813.1111,813.6000.4891.000
sd 0.000 19.04519.04595.2260.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-6340;A3 14

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/18/2013 23:03 0.00
1.000

30.00 1,000.00

Alpha 6,3470.000 1.000 211.527211.5670.0401.000
sd 0.000 2.65679.6680.006 2.656

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,2220.000 1.000 106.916107.4000.4841.000
sd 0.000 1.8921.89256.7630.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-6340;A2 15

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 19:19 0.00
1.000

30.00 1,000.00

Alpha 8,5060.000 1.000 283.493283.5330.0401.000
sd 0.000 3.07492.2280.006 3.074

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 3,5780.000 1.000 118.783119.2670.4841.000
sd 0.000 1.9941.99459.8160.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICVABT-6340;A1 16

Batch ID M132736

Gross Alpha Beta 1,515.0

0.000 0.000

0.000 0.000

8/19/2013 22:46 0.00
1.000

30.00 1,000.00

Alpha 11,8930.000 1.000 396.393396.4330.0401.000
sd 0.000 3.635109.0550.006 3.635

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4,6590.000 1.000 154.816155.3000.4841.000
sd 0.000 2.2752.27568.2570.022

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

0 97.22% 100.50% 100.16% 99.29%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Count Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012

Page 686 of 1142



ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
0 121.05% 102.34% 85.71% 103.03%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 19Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:27:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:32:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 107 21.400 21.313

sd 0.000 0.009 10.344 2.069 2.069

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 9,402 1,880.400 1,879.995

sd 0.000 0.020 96.964 19.393 19.393

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 43Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:10:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:15:40 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 104 20.800 20.713

sd 0.000 0.009 10.198 2.040 2.040

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 8,700 1,740.000 1,739.595

sd 0.000 0.020 93.274 18.655 18.655

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 26Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:19:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:24:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.087 90 18.000 17.913

sd 0.000 0.009 9.487 1.897 1.897

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.405 9,154 1,830.800 1,830.395

sd 0.000 0.020 95.677 19.135 19.135

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 1Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 12:34:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:04:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.088 12,849 428.300 428.212

sd 0.000 0.009 113.353 3.778 3.778

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.393 4,163 138.767 138.374

sd 0.000 0.020 64.521 2.151 2.151

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 7Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:25:09 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:55:13 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.088 7,105 236.833 236.745

sd 0.000 0.009 84.291 2.810 2.810

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.393 2,694 89.800 89.407

sd 0.000 0.020 51.904 1.730 1.730

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - A Addr: 0

Repeat 8Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:59:19 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 5:29:23 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.088 9,271 309.033 308.945

sd 0.000 0.009 96.286 3.210 3.210

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.393 3,204 106.800 106.407

sd 0.000 0.020 56.604 1.887 1.887

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

1 97.82% 98.11% 97.82% 97.91%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
1 120.12% 100.21% 86.14% 102.16%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 19Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:27:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:32:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 122 24.400 24.307

sd 0.000 0.010 11.045 2.209 2.209

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 8,864 1,772.800 1,772.414

sd 0.000 0.020 94.149 18.830 18.830

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 696 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 20Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 143 28.600 28.507

sd 0.000 0.010 11.958 2.392 2.392

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 9,371 1,874.200 1,873.814

sd 0.000 0.020 96.804 19.361 19.361

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 44Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:19:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:24:44 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.093 128 25.600 25.507

sd 0.000 0.010 11.314 2.263 2.263

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.386 8,421 1,684.200 1,683.814

sd 0.000 0.020 91.766 18.353 18.353

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 1Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 12:34:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:04:53 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 9,034 301.133 301.023

sd 0.000 0.010 95.047 3.168 3.168

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 2,954 98.467 98.054

sd 0.000 0.020 54.351 1.812 1.812

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 2Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:46 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 12,788 426.267 426.157

sd 0.000 0.010 113.084 3.769 3.769

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 4,063 135.433 135.020

sd 0.000 0.020 63.742 2.125 2.125

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - B Addr: 1

Repeat 8Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:59:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 5:29:28 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.110 7,079 235.967 235.857

sd 0.000 0.010 84.137 2.805 2.805

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.413 2,625 87.500 87.087

sd 0.000 0.020 51.235 1.708 1.708

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

2 97.32% 98.16% 98.56% 98.01%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
2 120.12% 104.56% 85.43% 103.37%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 37Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:27:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:32:48 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 37 7.400 7.329

sd 0.000 0.008 6.083 1.217 1.217

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 8,637 1,727.400 1,727.043

sd 0.000 0.019 92.935 18.587 18.587

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 20Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:52 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 38 7.600 7.529

sd 0.000 0.008 6.164 1.233 1.233

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 9,007 1,801.400 1,801.043

sd 0.000 0.019 94.905 18.981 18.981

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 21Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:41 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.071 36 7.200 7.129

sd 0.000 0.008 6.000 1.200 1.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.357 9,460 1,892.000 1,891.643

sd 0.000 0.019 97.263 19.453 19.453

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 1Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 12:34:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:05:01 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 6,832 227.733 227.658

sd 0.000 0.009 82.656 2.755 2.755

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 2,818 93.933 93.546

sd 0.000 0.020 53.085 1.769 1.770

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 2Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:52 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 9,178 305.933 305.858

sd 0.000 0.009 95.802 3.193 3.193

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 3,429 114.300 113.913

sd 0.000 0.020 58.558 1.952 1.952

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - C Addr: 2

Repeat 3Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:12:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.075 12,496 416.533 416.458

sd 0.000 0.009 111.786 3.726 3.726

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.387 4,329 144.300 143.913

sd 0.000 0.020 65.795 2.193 2.193

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

3 98.41% 98.26% 98.61% 98.43%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
3 119.01% 101.14% 85.13% 101.76%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 38Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:35:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:40:57 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 1 0.200 0.143

sd 0.000 0.008 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 8,594 1,718.800 1,718.325

sd 0.000 0.022 92.704 18.541 18.541

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 21Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 6 1.200 1.143

sd 0.000 0.008 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 8,972 1,794.400 1,793.925

sd 0.000 0.022 94.721 18.944 18.944

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 22Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:07 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.057 12 2.400 2.343

sd 0.000 0.008 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 9,542 1,908.400 1,907.925

sd 0.000 0.022 97.683 19.537 19.537

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 2Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:10:53 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 1:40:56 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 6,700 223.333 223.284

sd 0.000 0.007 81.854 2.728 2.728

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 3,048 101.600 101.148

sd 0.000 0.021 55.209 1.840 1.840

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 3Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:12:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 8,722 290.733 290.684

sd 0.000 0.007 93.392 3.113 3.113

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 3,499 116.633 116.181

sd 0.000 0.021 59.152 1.972 1.972

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 0-3 - D Addr: 3

Repeat 4Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:42 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 12,110 403.667 403.618

sd 0.000 0.007 110.045 3.668 3.668

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.452 4,449 148.300 147.848

sd 0.000 0.021 66.701 2.223 2.223

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

4 98.36% 99.21% 99.46% 99.01%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
4 120.03% 101.41% 84.92% 102.12%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 39Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:42:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:47:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 1 0.200 0.147

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 8,578 1,715.600 1,715.166

sd 0.000 0.021 92.617 18.523 18.524

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 22Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:13 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 1 0.200 0.147

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 8,957 1,791.400 1,790.966

sd 0.000 0.021 94.641 18.928 18.928

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 23Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:19 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 2 0.400 0.347

sd 0.000 0.007 1.414 0.283 0.283

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.434 9,396 1,879.200 1,878.766

sd 0.000 0.021 96.933 19.387 19.387

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 3Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 1:42:57 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:13:01 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 6,627 220.900 220.847

sd 0.000 0.007 81.406 2.714 2.714

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 3,071 102.367 101.879

sd 0.000 0.022 55.417 1.847 1.847

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 4Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:48 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 8,701 290.033 289.980

sd 0.000 0.007 93.279 3.109 3.109

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 3,594 119.800 119.312

sd 0.000 0.022 59.950 1.998 1.998

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 5Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:46 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.053 12,267 408.900 408.847

sd 0.000 0.007 110.756 3.692 3.692

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.488 4,306 143.533 143.045

sd 0.000 0.022 65.620 2.187 2.187

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

5 96.82% 96.57% 99.16% 97.52%

Standard ID
Strontium 90
Sr-90_00018 #51512
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
5 121.23% 104.10% 83.93% 103.09%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 40Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:50:15 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 10:55:18 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 3 0.600 0.544

sd 0.000 0.007 1.732 0.346 0.346

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 8,522 1,704.400 1,704.074

sd 0.000 0.018 92.315 18.463 18.463

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 23Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:24 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 0 0.000 -0.056

sd 0.000 0.007 0.000 0.000 0.150

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 8,711 1,742.200 1,741.874

sd 0.000 0.018 93.333 18.667 18.667

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 24Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:05 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.056 1 0.200 0.144

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.326 9,267 1,853.400 1,853.074

sd 0.000 0.018 96.265 19.253 19.253

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 4Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 2:15:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 2:45:52 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 6,291 209.700 209.648

sd 0.000 0.007 79.316 2.644 2.644

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 2,991 99.700 99.352

sd 0.000 0.019 54.690 1.823 1.823

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 5Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:51 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 8,574 285.800 285.748

sd 0.000 0.007 92.596 3.087 3.087

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 3,438 114.600 114.252

sd 0.000 0.019 58.634 1.954 1.955

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - B Addr: 5

Repeat 6Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:49 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.052 11,889 396.300 396.248

sd 0.000 0.007 109.037 3.635 3.635

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.348 4,383 146.100 145.752

sd 0.000 0.019 66.204 2.207 2.207

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

6 96.72% 96.47% 98.11% 97.10%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
6 121.14% 102.06% 83.58% 102.26%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 41Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 10:57:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:02:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 0 0.000 -0.050

sd 0.000 0.007 0.000 0.000 0.142

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 8,466 1,693.200 1,692.781

sd 0.000 0.020 92.011 18.402 18.402

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 24Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 0 0.000 -0.050

sd 0.000 0.007 0.000 0.000 0.142

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 8,737 1,747.400 1,746.981

sd 0.000 0.020 93.472 18.694 18.694

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 25Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:10:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:15:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 1 0.200 0.150

sd 0.000 0.007 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.419 9,273 1,854.600 1,854.181

sd 0.000 0.020 96.296 19.259 19.259

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 5Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:16:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 3:46:59 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 6,457 215.233 215.170

sd 0.000 0.008 80.355 2.679 2.679

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 3,107 103.567 103.127

sd 0.000 0.021 55.740 1.858 1.858

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 6Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:55 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 8,644 288.133 288.070

sd 0.000 0.008 92.973 3.099 3.099

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 3,733 124.433 123.993

sd 0.000 0.021 61.098 2.037 2.037

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - C Addr: 6

Repeat 7Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:24:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:55:03 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.063 12,099 403.300 403.237

sd 0.000 0.008 109.995 3.667 3.667

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.440 4,729 157.633 157.193

sd 0.000 0.021 68.768 2.292 2.292

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 741 of 1142



ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

7 97.07% 99.01% 98.51% 98.20%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
7 121.05% 104.56% 86.23% 103.95%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 42Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:03:12 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:08:14 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 8,421 1,684.200 1,683.851

sd 0.000 0.019 91.766 18.353 18.353

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 25Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:10:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:15:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 8,887 1,777.400 1,777.051

sd 0.000 0.019 94.271 18.854 18.854

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 745 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 26Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 11:19:35 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 11:24:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.031 1 0.200 0.169

sd 0.000 0.006 1.000 0.200 0.200

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.349 9,214 1,842.800 1,842.451

sd 0.000 0.019 95.990 19.198 19.198

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 6Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 3:48:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:18:59 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 6,307 210.233 210.184

sd 0.000 0.007 79.417 2.647 2.647

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 3,005 100.167 99.807

sd 0.000 0.019 54.818 1.827 1.827

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 7Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:25:04 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 4:55:07 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 8,427 280.900 280.851

sd 0.000 0.007 91.799 3.060 3.060

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 3,624 120.800 120.440

sd 0.000 0.019 60.200 2.007 2.007

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - D Addr: 7

Repeat 8Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 4:59:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 5:29:18 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.049 11,685 389.500 389.451

sd 0.000 0.007 108.097 3.603 3.603

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.360 4,438 147.933 147.573

sd 0.000 0.019 66.618 2.221 2.221

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

8 99.06% 99.36% 101.55% 99.99%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
8 122.72% 102.34% 86.26% 103.77%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 3Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:34:45 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 6:39:47 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 39 7.800 7.721

sd 0.000 0.009 6.245 1.249 1.249

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 9,556 1,911.200 1,910.856

sd 0.000 0.019 97.755 19.551 19.551

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 27Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:23:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:28:46 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 42 8.400 8.321

sd 0.000 0.009 6.481 1.296 1.296

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 8,832 1,766.400 1,766.056

sd 0.000 0.019 93.979 18.796 18.796

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 10Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:32:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:38:00 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.079 50 10.000 9.921

sd 0.000 0.009 7.071 1.414 1.414

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.344 9,039 1,807.800 1,807.456

sd 0.000 0.019 95.074 19.015 19.015

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 9Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 5:31:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:01:10 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 12,858 428.600 428.516

sd 0.000 0.009 113.393 3.780 3.780

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 4,155 138.500 138.124

sd 0.000 0.019 64.459 2.149 2.149

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 15Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 10:44:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:14:46 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 7,067 235.567 235.483

sd 0.000 0.009 84.065 2.802 2.802

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 2,643 88.100 87.724

sd 0.000 0.019 51.410 1.714 1.714

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - A Addr: 8

Repeat 16Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 11:15:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:45:22 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.084 9,145 304.833 304.749

sd 0.000 0.009 95.629 3.188 3.188

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.376 3,232 107.733 107.357

sd 0.000 0.019 56.851 1.895 1.895

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

9 98.16% 99.16% 96.37% 97.90%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
9 119.20% 100.77% 84.77% 101.58%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 3Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:35:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 6:40:08 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 14 2.800 2.736

sd 0.000 0.008 3.742 0.748 0.748

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 9,048 1,809.600 1,809.238

sd 0.000 0.019 95.121 19.024 19.024

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 4Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:57:03 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:02:06 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 28 5.600 5.536

sd 0.000 0.008 5.292 1.058 1.058

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 9,465 1,893.000 1,892.638

sd 0.000 0.019 97.288 19.458 19.458

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 28Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:33:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:38:04 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.064 21 4.200 4.136

sd 0.000 0.008 4.583 0.917 0.917

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.362 8,390 1,678.000 1,677.638

sd 0.000 0.019 91.597 18.319 18.319

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 9Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 5:31:11 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:01:14 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.066 8,781 292.700 292.634

sd 0.000 0.008 93.707 3.124 3.124

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.395 3,351 111.700 111.305

sd 0.000 0.020 57.888 1.930 1.930

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 10Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 6:03:33 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:33:36 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.066 12,225 407.500 407.434

sd 0.000 0.008 110.567 3.686 3.686

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.395 4,301 143.367 142.972

sd 0.000 0.020 65.582 2.186 2.186

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - B Addr: 9

Repeat 16Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 11:15:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:45:27 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.066 6,746 224.867 224.801

sd 0.000 0.008 82.134 2.738 2.738

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.395 2,830 94.333 93.938

sd 0.000 0.020 53.198 1.773 1.773

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

10 98.06% 98.56% 98.06% 98.23%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
10 119.66% 103.08% 86.87% 103.20%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 21Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:35:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 6:40:12 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 19 3.800 3.742

sd 0.000 0.008 4.359 0.872 0.872

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 8,525 1,705.000 1,704.703

sd 0.000 0.017 92.331 18.466 18.466

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 4Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 6:57:08 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:02:09 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 17 3.400 3.342

sd 0.000 0.008 4.123 0.825 0.825

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 8,978 1,795.600 1,795.303

sd 0.000 0.017 94.752 18.950 18.950

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 5Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:02:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:07:57 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 22 4.400 4.342

sd 0.000 0.008 4.690 0.938 0.938

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.297 9,468 1,893.600 1,893.303

sd 0.000 0.017 97.304 19.461 19.461

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 9Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 5:31:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:01:25 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 6,747 224.900 224.842

sd 0.000 0.008 82.140 2.738 2.738

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.306 2,894 96.467 96.161

sd 0.000 0.017 53.796 1.793 1.793

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 10Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 6:03:38 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 6:33:42 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 8,807 293.567 293.509

sd 0.000 0.008 93.846 3.128 3.128

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.306 3,382 112.733 112.427

sd 0.000 0.017 58.155 1.938 1.939

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 772 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 8-11 - C Addr: 10

Repeat 11Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 7:24:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 7:54:43 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.058 12,220 407.333 407.275

sd 0.000 0.008 110.544 3.685 3.685

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.306 4,232 141.067 140.761

sd 0.000 0.017 65.054 2.168 2.169

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

12 99.41% 98.71% 97.86% 98.66%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
12 119.94% 102.06% 85.66% 102.55%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 23Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:03:04 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:08:06 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 9 1.800 1.740

sd 0.000 0.008 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 8,512 1,702.400 1,701.937

sd 0.000 0.022 92.261 18.452 18.452

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 6Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:35:21 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:40:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 13 2.600 2.540

sd 0.000 0.008 3.606 0.721 0.721

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 8,984 1,796.800 1,796.337

sd 0.000 0.022 94.784 18.957 18.957

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 7Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:55:20 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:00:22 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.060 20 4.000 3.940

sd 0.000 0.008 4.472 0.894 0.894

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.463 9,576 1,915.200 1,914.737

sd 0.000 0.022 97.857 19.571 19.571

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 11Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 7:24:51 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 7:54:54 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 6,853 228.433 228.360

sd 0.000 0.009 82.783 2.759 2.759

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.435 2,898 96.600 96.165

sd 0.000 0.021 53.833 1.794 1.795

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 12Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 8:33:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 9:03:52 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 8,941 298.033 297.960

sd 0.000 0.009 94.557 3.152 3.152

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.435 3,344 111.467 111.032

sd 0.000 0.021 57.827 1.928 1.928

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - A Addr: 12

Repeat 13Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 9:29:06 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 9:59:09 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.073 12,374 412.467 412.394

sd 0.000 0.009 111.238 3.708 3.708

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.435 4,257 141.900 141.465

sd 0.000 0.021 65.246 2.175 2.175

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 781 of 1142



ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

13 97.86% 98.71% 100.31% 98.96%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
13 120.03% 103.64% 84.89% 102.85%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 24Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:35:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 7:40:27 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 8 1.600 1.560

sd 0.000 0.006 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 8,684 1,736.800 1,736.464

sd 0.000 0.018 93.188 18.638 18.638

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 7Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:55:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:00:36 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 4 0.800 0.760

sd 0.000 0.006 2.000 0.400 0.400

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 8,952 1,790.400 1,790.064

sd 0.000 0.018 94.615 18.923 18.923

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 8Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:08:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:13:34 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.040 9 1.800 1.760

sd 0.000 0.006 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.336 9,404 1,880.800 1,880.464

sd 0.000 0.018 96.974 19.395 19.395

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 12Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 8:33:55 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 9:03:58 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.070 6,777 225.900 225.830

sd 0.000 0.008 82.323 2.744 2.744

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.311 2,821 94.033 93.722

sd 0.000 0.018 53.113 1.770 1.771

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 13Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 9:29:10 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 9:59:14 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.070 9,067 302.233 302.163

sd 0.000 0.008 95.221 3.174 3.174

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.311 3,262 108.733 108.422

sd 0.000 0.018 57.114 1.904 1.904

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - B Addr: 13

Repeat 14Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 10:07:23 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 10:37:27 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.070 12,438 414.600 414.530

sd 0.000 0.008 111.526 3.718 3.718

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.311 4,358 145.267 144.956

sd 0.000 0.018 66.015 2.201 2.201

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

14 98.41% 97.72% 98.96% 98.36%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
14 120.31% 102.53% 84.88% 102.57%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 25Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 7:55:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:00:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 9 1.800 1.764

sd 0.000 0.006 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 8,551 1,710.200 1,709.898

sd 0.000 0.017 92.472 18.494 18.494

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 8Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:08:36 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:13:38 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 8 1.600 1.564

sd 0.000 0.006 2.828 0.566 0.566

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 8,832 1,766.400 1,766.098

sd 0.000 0.017 93.979 18.796 18.796

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 9Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:23:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:28:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.036 3 0.600 0.564

sd 0.000 0.006 1.732 0.346 0.346

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.302 9,428 1,885.600 1,885.298

sd 0.000 0.017 97.098 19.420 19.420

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 13Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 9:29:16 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 9:59:19 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 6,664 222.133 222.083

sd 0.000 0.007 81.633 2.721 2.721

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.328 2,799 93.300 92.972

sd 0.000 0.018 52.906 1.764 1.764

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 14Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 10:07:28 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 10:37:32 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 8,823 294.100 294.050

sd 0.000 0.007 93.931 3.131 3.131

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.328 3,358 111.933 111.605

sd 0.000 0.018 57.948 1.932 1.932

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 12-15 - C Addr: 14

Repeat 15Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/5/2013 10:44:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/5/2013 11:14:38 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.050 12,283 409.433 409.383

sd 0.000 0.007 110.829 3.694 3.694

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.328 4,248 141.600 141.272

sd 0.000 0.018 65.177 2.173 2.173

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

16 97.67% 100.06% 98.26% 98.66%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
16 121.23% 104.01% 88.37% 104.54%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 11Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:45:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:50:33 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 21 4.200 4.030

sd 0.000 0.013 4.583 0.917 0.917

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 9,346 1,869.200 1,868.803

sd 0.000 0.020 96.675 19.335 19.335

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 35Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 9:41:48 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 9:46:50 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 12 2.400 2.230

sd 0.000 0.013 3.464 0.693 0.693

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 8,452 1,690.400 1,690.003

sd 0.000 0.020 91.935 18.387 18.387

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 18Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 9:47:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 9:52:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.170 10 2.000 1.830

sd 0.000 0.013 3.162 0.632 0.633

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.397 9,024 1,804.800 1,804.403

sd 0.000 0.020 94.995 18.999 18.999

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 17Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 7:00:01 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 7:30:06 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.186 12,442 414.733 414.547

sd 0.000 0.014 111.544 3.718 3.718

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.439 4,067 135.567 135.128

sd 0.000 0.021 63.773 2.126 2.126

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 22Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 7:59:30 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 8:29:33 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.186 6,969 232.300 232.114

sd 0.000 0.014 83.481 2.783 2.783

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.439 2,658 88.600 88.161

sd 0.000 0.021 51.556 1.719 1.719

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - A Addr: 16

Repeat 24Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 8:45:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 9:15:06 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.186 8,987 299.567 299.381

sd 0.000 0.014 94.800 3.160 3.160

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.439 3,077 102.567 102.128

sd 0.000 0.021 55.471 1.849 1.849

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

18 99.11% 97.62% 97.91% 98.21%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
18 122.16% 103.08% 84.76% 103.33%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 29Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:45:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:50:43 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 9 1.800 1.678

sd 0.000 0.011 3.000 0.600 0.600

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 8,412 1,682.400 1,681.942

sd 0.000 0.021 91.717 18.343 18.343

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 12Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:54:49 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:59:52 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 6 1.200 1.078

sd 0.000 0.011 2.449 0.490 0.490

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 8,774 1,754.800 1,754.342

sd 0.000 0.021 93.670 18.734 18.734

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 809 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 13Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 9:00:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 9:05:39 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.122 10 2.000 1.878

sd 0.000 0.011 3.162 0.632 0.633

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.458 9,428 1,885.600 1,885.142

sd 0.000 0.021 97.098 19.420 19.420

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 18Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 8:51:34 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 9:21:37 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.121 8,691 289.700 289.579

sd 0.000 0.011 93.226 3.108 3.108

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.565 3,241 108.033 107.468

sd 0.000 0.024 56.930 1.898 1.898

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 19Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 10:02:07 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 10:32:11 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.121 12,161 405.367 405.246

sd 0.000 0.011 110.277 3.676 3.676

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.565 4,228 140.933 140.368

sd 0.000 0.024 65.023 2.167 2.168

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 812 of 1142



Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - C Addr: 18

Repeat 24Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/9/2013 5:59:24 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/9/2013 6:29:28 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.121 6,531 217.700 217.579

sd 0.000 0.011 80.815 2.694 2.694

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.565 2,860 95.333 94.768

sd 0.000 0.024 53.479 1.783 1.783

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
Page 813 of 1142



ICV is for Gross Beta
Strontium 90

and
Total Strontium

Purple Beta ICV 2012
Low Medium High Mean

Mass Mass Mass Recovery Beta 
Detector Recovery Recovery Recovery Activity 2007.869 pCi

19 98.16% 97.37% 99.31% 98.28%

Standard ID
Strontium 90
Sr-90_00018 #51512 (Rad12-0043)
Cert# 92352   Ref. date 11/29/12

Initial Activity: 2238.7 dpm
Reference Date: 11/29/2012
Current Date: 2/4/2013 (or date at which you wish to determine activity)
Elapsed Time: 67.000 days
Half Life: 10409.625 days
Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm 2007.869 pCi

SOP: ST-RD-0403 current rev Purple_2013_Beta_ICV.xls Printed 12/1/2012
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ICV is for Gross Alpha

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
19 122.25% 100.40% 84.62% 102.42%

Standard ID
Thorium-230
Th-230_00003 #6340
Cert # 84460-334 Ref. date 4/11/11

Activity 1079.73 pCi/mL

Purple Alpha ICV 2012

SOP: ST-RD-0403 current revPurple_2013_Alpha_ICV_July 2013.xls Printed: 8/14/2013
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 30Sample ID ICVABT-51512;Beta 3

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 8:54:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 8:59:55 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 19 3.800 3.714

sd 0.000 0.009 4.359 0.872 0.872

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 8,579 1,715.800 1,715.324

sd 0.000 0.022 92.623 18.525 18.525

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 13Sample ID ICVABT-51512;Beta 2

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 9:00:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 9:05:44 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 19 3.800 3.714

sd 0.000 0.009 4.359 0.872 0.872

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 8,820 1,764.000 1,763.524

sd 0.000 0.022 93.915 18.783 18.783

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 14Sample ID ICVABT-51512;Beta 1

 Carrier No. 0

Batch ID m122640

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/4/2013 9:06:27 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/4/2013 9:11:30 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.086 25 5.000 4.914

sd 0.000 0.009 5.000 1.000 1.000

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.476 9,409 1,881.800 1,881.324

sd 0.000 0.022 97.000 19.400 19.400

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 17Sample ID ICVABT-6340;A3

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 8:51:41 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 9:21:44 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 6,758 225.267 225.177

sd 0.000 0.009 82.207 2.740 2.740

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 2,880 96.000 95.525

sd 0.000 0.022 53.666 1.789 1.789

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 19Sample ID ICVABT-6340;A2

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 10:02:13 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 10:32:17 AM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 8,758 291.933 291.843

sd 0.000 0.009 93.584 3.119 3.119

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 3,279 109.300 108.825

sd 0.000 0.022 57.263 1.909 1.909

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 16-19 - D Addr: 19

Repeat 20Sample ID ICVABT-6340;A1

 Carrier No. 0

Batch ID M132736

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 8/6/2013 1:44:40 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 8/6/2013 2:14:44 PM Collection Date 2 Decay Factor 1.000

30.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.090 12,547 418.233 418.143

sd 0.000 0.009 112.013 3.734 3.734

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.475 4,124 137.467 136.992

sd 0.000 0.022 64.218 2.141 2.141

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 0Protean 0-3 - A

ICB;00 20

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:05 0.00
1.000

1,000.00 1,000.00

Alpha 390.000 1.000 -0.0300.0390.0691.000
sd 0.000 0.0136.2450.008 0.006

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5290.000 1.000 -0.1550.5290.6841.000
sd 0.000 0.0390.02323.0000.026

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 1Protean 0-3 - B

ICB;01 21

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:05 0.00
1.000

1,000.00 1,000.00

Alpha 580.000 1.000 -0.0120.0580.0701.000
sd 0.000 0.0127.6160.008 0.008

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4900.000 1.000 -0.1240.4900.6141.000
sd 0.000 0.0370.02222.1360.025

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 3Protean 0-3 - D

ICB;03 22

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:05 0.00
1.000

1,000.00 1,000.00

Alpha 370.000 1.000 -0.0220.0370.0591.000
sd 0.000 0.0126.0830.008 0.006

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 6060.000 1.000 -0.0510.6060.6571.000
sd 0.000 0.0370.02524.6170.026

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 4Protean 4-7 - A

ICB;04 21

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:05 0.00
1.000

1,000.00 1,000.00

Alpha 490.000 1.000 0.0010.0490.0481.000
sd 0.000 0.0107.0000.007 0.007

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 4170.000 1.000 -0.0030.4170.4201.000
sd 0.000 0.0290.02020.4210.020

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 6Protean 4-7 - C

ICB;06 22

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:06 0.00
1.000

1,000.00 1,000.00

Alpha 870.000 1.000 0.0070.0870.0801.000
sd 0.000 0.0139.3270.009 0.009

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5200.000 1.000 -0.0620.5200.5821.000
sd 0.000 0.0350.02322.8040.024

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Low Level Alpha/Beta Count Results
Sample Activity Report

Address: 7Protean 4-7 - D

ICB;07 20

Batch ID 99140014

Gross Alpha Beta 1,515.0

0.200 0.000l l

0.000 0.000

2/7/2014 16:06 0.00
1.000

1,000.00 1,000.00

Alpha 470.000 1.000 -0.0080.0470.0551.000
sd 0.000 0.0116.8560.007 0.007

Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000

Beta 5430.000 1.000 -0.0080.5430.5511.000
sd 0.000 0.0330.02323.3020.023

pCi/l pCi/l pCi/l

Alpha 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

Beta 0.000 0.0000.0000.000 0.000 1.000 0.000
sd 0.0000.000

* Note: Decay Corrected MDC Method - Tb = Ts < 10
Error = x sd0.00

±

±

Count Date Collection Date 1 Half Life days 
Collection Date 2 Decay Factor

Sample Count Time mins minsBackground Count Time

Residual Wt sdmg mg 

Sample Qty sd

Count Routine Detector Volts

Sample ID Repeat

% Factor Divisor cpm counts cpm cpm
Efficiency Attenuation Activity Background Gross Gross Net

Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits

Protean Instrument Corporation Alpha/Beta Counter Report 1.3
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - A Addr: 0

Repeat 455Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:40:53 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:21:51 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 86 0.086 0.000 0.086

sd 9.274 0.009 0.000 0.009

Beta 373 0.373 0.000 0.373

sd 19.313 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - B Addr: 1

Repeat 456Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:40 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:38 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 86 0.086 0.000 0.086

sd 9.274 0.009 0.000 0.009

Beta 442 0.442 0.000 0.442

sd 21.024 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - C Addr: 2

Repeat 457Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:52 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:49 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 72 0.072 0.000 0.072

sd 8.485 0.008 0.000 0.008

Beta 360 0.360 0.000 0.360

sd 18.974 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Purple 0-3 - D Addr: 3

Repeat 458Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:41:57 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:22:56 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 84 0.084 0.000 0.084

sd 9.165 0.009 0.000 0.009

Beta 507 0.507 0.000 0.507

sd 22.517 0.023 0.000 0.023

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - A Addr: 4

Repeat 459Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:07 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:04 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 77 0.077 0.000 0.077

sd 8.775 0.009 0.000 0.009

Beta 422 0.422 0.000 0.422

sd 20.543 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - B Addr: 5

Repeat 460Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:29 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:26 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 69 0.069 0.000 0.069

sd 8.307 0.008 0.000 0.008

Beta 317 0.317 0.000 0.317

sd 17.804 0.018 0.000 0.018

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - C Addr: 6

Repeat 461Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:33 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:30 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 72 0.072 0.000 0.072

sd 8.485 0.008 0.000 0.008

Beta 382 0.382 0.000 0.382

sd 19.545 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 4-7 - D Addr: 7

Repeat 462Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:37 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:35 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 45 0.045 0.000 0.045

sd 6.708 0.007 0.000 0.007

Beta 365 0.365 0.000 0.365

sd 19.105 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 8-11 - A Addr: 8

Repeat 463Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:49 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:48 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 85 0.085 0.000 0.085

sd 9.220 0.009 0.000 0.009

Beta 383 0.383 0.000 0.383

sd 19.570 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 8-11 - B Addr: 9

Repeat 464Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:53 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:52 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 95 0.095 0.000 0.095

sd 9.747 0.010 0.000 0.010

Beta 396 0.396 0.000 0.396

sd 19.900 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 8-11 - C Addr: 10

Repeat 465Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:42:57 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:23:54 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 91 0.091 0.000 0.091

sd 9.539 0.010 0.000 0.010

Beta 376 0.376 0.000 0.376

sd 19.391 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 12-15 - A Addr: 12

Repeat 478Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/9/2014 5:02:43 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/10/2014 9:43:43 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 83 0.083 0.000 0.083

sd 9.110 0.009 0.000 0.009

Beta 386 0.386 0.000 0.386

sd 19.647 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
Page 840 of 1142



Alpha/Beta Count Results
Source Count Report

Purple 12-15 - B Addr: 13

Repeat 467Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:43:56 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:24:55 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 84 0.084 0.000 0.084

sd 9.165 0.009 0.000 0.009

Beta 300 0.300 0.000 0.300

sd 17.321 0.017 0.000 0.017

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
Page 841 of 1142



Alpha/Beta Count Results
Source Count Report

Purple 12-15 - C Addr: 14

Repeat 468Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:44:09 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:25:08 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 65 0.065 0.000 0.065

sd 8.062 0.008 0.000 0.008

Beta 256 0.256 0.000 0.256

sd 16.000 0.016 0.000 0.016

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 16-19 - A Addr: 16

Repeat 470Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:44:17 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:25:15 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 161 0.161 0.000 0.161

sd 12.689 0.013 0.000 0.013

Beta 446 0.446 0.000 0.446

sd 21.119 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 16-19 - C Addr: 18

Repeat 472Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:44:24 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:25:22 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 107 0.107 0.000 0.107

sd 10.344 0.010 0.000 0.010

Beta 424 0.424 0.000 0.424

sd 20.591 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Purple 16-19 - D Addr: 19

Repeat 473Sample ID ICB 

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 2/7/2014 4:44:29 PM Calibration Date 8/3/2012 9:00:25 PM Decay Factor 1.000

Count Ended 2/8/2014 9:25:26 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 87 0.087 0.000 0.087

sd 9.327 0.009 0.000 0.009

Beta 446 0.446 0.000 0.446

sd 21.119 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
Page 845 of 1142



Run Logs

Page 846 of 1142



Gas Flow Proportional Counter Run Log

Detector: Protean0

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:23 LESICABT 160-81336/12

Batch

Analysis

81336

Count

LESICABT 160-81336/1303/27/13  00:32 813361.01

LESICABT 160-81336/1403/27/13  00:51 813361.01

LESICABT 160-81336/1503/27/13  01:05 813361.01

ZZZZZ03/27/13  01:08 813361.01

LESICABT 160-81336/1703/27/13  02:14 813361.01

LESICABT 160-81336/1803/27/13  08:49 813361.01

LESICABT 160-81336/1903/27/13  08:54 813361.01

LESICABT 160-81336/2003/27/13  09:19 813361.01

LESICVABT 160-81336/2103/28/13  10:21 813365

LESICVABT 160-81336/2203/28/13  13:22 813365

LESICVABT 160-81336/2303/28/13  13:39 813365

LESICABT 160-81336/108/12/13  19:25 8133650

LESICABT 160-81336/208/12/13  20:55 8133650

LESICABT 160-81336/308/12/13  22:07 8133650

LESICABT 160-81336/408/12/13  23:00 8133650

LESICABT 160-81336/508/13/13  10:15 8133650

LESICABT 160-81336/608/13/13  18:35 8133650

LESICABT 160-81336/708/13/13  19:41 8133650

LESICABT 160-81336/808/13/13  23:03 8133650

LESICVABT 160-81336/908/18/13  19:25 8133630

LESICVABT 160-81336/1008/19/13  19:19 8133630

LESICVABT 160-81336/1108/19/13  22:46 8133630

PSICB 160-103840/102/07/14  16:05 1038401000

ICVABT 160-104233/102/11/14  00:01 10423330

MLKCCVA 160-104233/402/11/14  00:33 1042332

MLKCCVB 160-104233/2002/11/14  00:37 1042332

MLKCCB 160-104233/3902/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-9 FZ01-SU24-00402/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Protean1

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:23 LESICABT 160-80789/12

Batch

Analysis

80789

Count

LESICABT 160-80789/1303/27/13  00:32 807891.01

LESICABT 160-80789/1403/27/13  00:51 807891.01

ZZZZZ03/27/13  01:05 807891.01

LESICABT 160-80789/1603/27/13  01:09 807891.01

LESICABT 160-80789/1703/27/13  02:14 807891.01

LESICABT 160-80789/1803/27/13  08:49 807891.01

LESICABT 160-80789/1903/27/13  08:54 807891.01

LESICABT 160-80789/2003/27/13  09:19 807891.01

LESICVABT 160-80789/2103/28/13  10:21 807895

LESICVABT 160-80789/2203/28/13  13:39 807895

LESICVABT 160-80789/2304/02/13  21:11 807895

LESICABT 160-80789/108/12/13  19:25 8078950

LESICABT 160-80789/208/12/13  20:55 8078950

LESICABT 160-80789/308/12/13  22:08 8078950

LESICABT 160-80789/408/12/13  23:00 8078950

LESICABT 160-80789/508/13/13  10:16 8078950

LESICABT 160-80789/608/13/13  18:35 8078950

Page 1 of 15 TestAmerica St. Louis

Page 847 of 1142



Gas Flow Proportional Counter Run Log

Detector: Protean1 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

5008/13/13  19:41 LESICABT 160-80789/7

Batch

Analysis

80789

Count

LESICABT 160-80789/808/13/13  23:04 8078950

LESICVABT 160-80789/908/18/13  19:25 8078930

LESICVABT 160-80789/1008/18/13  20:23 8078930

LESICVABT 160-80789/1108/19/13  22:46 8078930

PSICB 160-103840/202/07/14  16:05 1038401000

ICVABT 160-104233/202/11/14  00:01 10423330

MLKCCVA 160-104233/502/11/14  00:33 1042332

MLKCCVB 160-104233/2102/11/14  00:37 1042332

MLKCCB 160-104233/4002/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-10 FZ01-SU24-00502/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Protean3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:23 LESICABT 160-80791/12

Batch

Analysis

80791

Count

LESICABT 160-80791/1303/27/13  00:32 807911.01

LESICABT 160-80791/1403/27/13  00:51 807911.01

LESICABT 160-80791/1503/27/13  01:06 807911.01

ZZZZZ03/27/13  01:09 807911.01

LESICABT 160-80791/1703/27/13  02:15 807911.01

LESICABT 160-80791/1803/27/13  08:49 807911.01

LESICABT 160-80791/1903/27/13  08:54 807911.01

LESICABT 160-80791/2003/27/13  09:20 807911.01

LESICVABT 160-80791/2103/28/13  11:38 807915

LESICVABT 160-80791/2203/28/13  12:32 807915

LESICVABT 160-80791/2304/02/13  21:11 807915

LESICABT 160-80791/108/12/13  19:25 8079150

LESICABT 160-80791/208/12/13  20:56 8079150

LESICABT 160-80791/308/12/13  22:08 8079150

LESICABT 160-80791/408/12/13  23:00 8079150

LESICABT 160-80791/508/13/13  10:16 8079150

LESICABT 160-80791/608/13/13  18:35 8079150

LESICABT 160-80791/708/13/13  19:41 8079150

LESICABT 160-80791/808/13/13  23:04 8079150

LESICVABT 160-80791/908/18/13  20:24 8079130

LESICVABT 160-80791/1008/18/13  20:58 8079130

LESICVABT 160-80791/1108/18/13  21:55 8079130

PSICB 160-103840/402/07/14  16:05 1038401000

MLKCCVA 160-104233/702/11/14  00:33 1042332

MLKCCVB 160-104233/2302/11/14  00:37 1042332

MLKCCB 160-104233/4202/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-11 FZ01-SU25-00202/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Protean4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:23 LESICABT 160-80792/12

Batch

Analysis

80792

Count

LESICABT 160-80792/1303/27/13  00:33 807921.01
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Gas Flow Proportional Counter Run Log

Detector: Protean4 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:51 LESICABT 160-80792/14

Batch

Analysis

80792

Count

ZZZZZ03/27/13  01:06 807921.01

LESICABT 160-80792/1603/27/13  01:09 807921.01

LESICABT 160-80792/1703/27/13  02:15 807921.01

LESICABT 160-80792/1803/27/13  08:50 807921.01

LESICABT 160-80792/1903/27/13  08:54 807921.01

LESICABT 160-80792/2003/27/13  09:20 807921.01

LESICVABT 160-80792/2103/28/13  11:39 807925

LESICVABT 160-80792/2203/28/13  12:32 807925

LESICVABT 160-80792/2303/28/13  12:46 807925

LESICABT 160-80792/108/12/13  19:25 8079250

LESICABT 160-80792/208/12/13  20:56 8079250

LESICABT 160-80792/308/12/13  22:08 8079250

LESICABT 160-80792/408/12/13  23:00 8079250

LESICABT 160-80792/508/13/13  10:16 8079250

LESICABT 160-80792/608/13/13  18:35 8079250

LESICABT 160-80792/708/13/13  19:41 8079250

LESICABT 160-80792/808/13/13  23:04 8079250

LESICVABT 160-80792/908/18/13  20:59 8079230

LESICVABT 160-80792/1008/18/13  21:55 8079230

LESICVABT 160-80792/1108/18/13  22:31 8079230

PSICB 160-103840/502/07/14  16:05 1038401000

MLKCCVA 160-104233/802/11/14  00:33 1042332

MLKCCVB 160-104233/2402/11/14  00:37 1042332

MLKCCB 160-104233/4302/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-12 FZ01-SU25-002 DUP02/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Protean6

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:24 LESICABT 160-80794/12

Batch

Analysis

80794

Count

LESICABT 160-80794/1303/27/13  00:33 807941.01

LESICABT 160-80794/1403/27/13  00:51 807941.01

ZZZZZ03/27/13  01:06 807941.01

LESICABT 160-80794/1603/27/13  01:09 807941.01

LESICABT 160-80794/1703/27/13  02:15 807941.01

LESICABT 160-80794/1803/27/13  08:50 807941.01

LESICABT 160-80794/1903/27/13  08:56 807941.01

LESICABT 160-80794/2003/27/13  09:20 807941.01

LESICVABT 160-80794/2103/28/13  12:46 807945

LESICVABT 160-80794/2203/28/13  13:04 807945

LESICVABT 160-80794/2303/28/13  13:21 807945

LESICABT 160-80794/108/12/13  19:25 8079450

LESICABT 160-80794/208/12/13  20:56 8079450

LESICABT 160-80794/308/12/13  22:08 8079450

LESICABT 160-80794/408/12/13  23:00 8079450

LESICABT 160-80794/508/13/13  10:16 8079450

LESICABT 160-80794/608/13/13  18:35 8079450

LESICABT 160-80794/708/13/13  19:42 8079450

LESICABT 160-80794/808/13/13  23:04 8079450

LESICVABT 160-80794/908/18/13  22:32 8079430
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Gas Flow Proportional Counter Run Log

Detector: Protean6 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3008/18/13  23:03 LESICVABT 160-80794/10

Batch

Analysis

80794

Count

LESICVABT 160-80794/1108/19/13  19:19 8079430

PSICB 160-103840/702/07/14  16:06 1038401000

MLKCCVA 160-104233/1002/11/14  00:33 1042332

MLKCCVB 160-104233/2602/11/14  00:37 1042332

MLKCCB 160-104233/4502/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-14 FZ01-SU32-00302/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Protean7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

1.0103/27/13  00:24 LESICABT 160-80795/12

Batch

Analysis

80795

Count

LESICABT 160-80795/1303/27/13  00:33 807951.01

LESICABT 160-80795/1403/27/13  00:51 807951.01

ZZZZZ03/27/13  01:06 807951.01

LESICABT 160-80795/1603/27/13  01:09 807951.01

LESICABT 160-80795/1703/27/13  02:15 807951.01

LESICABT 160-80795/1803/27/13  08:50 807951.01

LESICABT 160-80795/1903/27/13  08:56 807951.01

LESICABT 160-80795/2003/27/13  09:20 807951.01

LESICVABT 160-80795/2103/28/13  13:04 807955

LESICVABT 160-80795/2203/28/13  13:21 807955

LESICVABT 160-80795/2303/28/13  13:39 807955

LESICABT 160-80795/108/12/13  19:25 8079550

LESICABT 160-80795/208/12/13  20:56 8079550

LESICABT 160-80795/308/12/13  22:08 8079550

LESICABT 160-80795/408/12/13  23:00 8079550

LESICABT 160-80795/508/13/13  10:16 8079550

LESICABT 160-80795/608/13/13  18:35 8079550

LESICABT 160-80795/708/13/13  19:42 8079550

LESICABT 160-80795/808/13/13  23:04 8079550

LESICVABT 160-80795/908/18/13  23:03 8079530

LESICVABT 160-80795/1008/19/13  19:19 8079530

LESICVABT 160-80795/1108/19/13  22:46 8079530

PSICB 160-103840/802/07/14  16:06 1038401000

MLKCCVA 160-104233/1102/11/14  00:33 1042332

MLKCCVB 160-104233/2702/11/14  00:37 1042332

MLKCCB 160-104233/4602/11/14  01:23 104233200

ZZZZZ02/11/14  06:50 104233200

MLK160-5324-15 FZ01-SU07-00102/11/14  11:43 104233 SR-03-RC102640400

ZZZZZ02/11/14  18:57 104233200

Detector: Purple0

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:26 PSICABT 160-65560/12

Batch

Analysis

65560

Count

PSICABT 160-65560/1302/03/13  16:02 655605

PSICABT 160-65560/1402/03/13  16:23 655605

PSICABT 160-65560/1502/03/13  16:34 655605

PSICABT 160-65560/1602/03/13  16:41 655605

PSICABT 160-65560/1702/03/13  16:48 655605
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Gas Flow Proportional Counter Run Log

Detector: Purple0 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:05 PSICABT 160-65560/18

Batch

Analysis

65560

Count

PSICABT 160-65560/1902/03/13  17:14 655605

PSICVABT 160-65560/2002/04/13  22:27 655605

PSICVABT 160-65560/2102/04/13  23:10 655605

PSICVABT 160-65560/2202/04/13  23:19 655605

PSICABT 160-65560/107/29/13  18:31 6556050

PSICABT 160-65560/807/29/13  19:33 6556050

PSICABT 160-65560/707/29/13  20:35 6556050

PSICABT 160-65560/607/29/13  21:46 6556050

PSICABT 160-65560/507/29/13  22:57 6556050

PSICABT 160-65560/407/30/13  07:28 6556050

PSICABT 160-65560/307/30/13  09:46 6556050

PSICABT 160-65560/207/30/13  13:22 6556050

PSICVABT 160-65560/908/05/13  12:34 6556030

PSICVABT 160-65560/1108/05/13  16:25 6556030

PSICVABT 160-65560/1008/05/13  16:59 6556030

PSICB 160-103820/102/07/14  16:40 1038201000

RTMCCVA 160-106762/102/21/14  00:12 1067622

RTMCCVB 160-106762/1702/21/14  00:16 1067622

RTMCCB 160-106762/4902/21/14  00:25 106762200

ZZZZZ02/21/14  07:34 106762200

RTMMB 160-104532/1-A02/21/14  15:44 106762 SR-03-RC104532400

Detector: Purple1

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 RTMICABT 160-65558/21

Batch

Analysis

65558

Count

RTMICABT 160-65558/2202/03/13  16:02 655585

RTMICABT 160-65558/1502/03/13  16:23 655585

RTMICABT 160-65558/1602/03/13  16:34 655585

RTMICABT 160-65558/1702/03/13  16:41 655585

RTMICABT 160-65558/1802/03/13  16:48 655585

RTMICABT 160-65558/1902/03/13  17:05 655585

RTMICABT 160-65558/2002/03/13  17:14 655585

RTMICVABT 160-65558/1302/04/13  22:27 655585

RTMICVABT 160-65558/1402/04/13  22:35 655585

RTMICVABT 160-65558/1202/04/13  23:19 655585

RTMICABT 160-65558/1007/29/13  18:31 6555850

RTMICABT 160-65558/1107/29/13  19:33 6555850

RTMICABT 160-65558/407/29/13  20:35 6555850

RTMICABT 160-65558/507/29/13  21:46 6555850

RTMICABT 160-65558/607/29/13  22:57 6555850

RTMICABT 160-65558/707/30/13  07:29 6555850

RTMICABT 160-65558/807/30/13  09:46 6555850

RTMICABT 160-65558/907/30/13  13:23 6555850

RTMICVABT 160-65558/208/05/13  12:34 6555830

RTMICVABT 160-65558/308/05/13  13:10 6555830

RTMICVABT 160-65558/108/05/13  16:59 6555830

PSICB 160-103820/202/07/14  16:41 1038201000

RTMCCVB 160-104395/3502/11/14  01:11 1043952

RTMCCVA 160-104395/4302/11/14  01:14 1043952

RTMCCB 160-104395/5202/11/14  01:21 104395200

RTMMB 160-102640/1-A02/11/14  11:46 104395 SR-03-RC102640400
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Gas Flow Proportional Counter Run Log

Detector: Purple1 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

40002/11/14  18:47 RTMMB 160-102656/1-A

Batch

Analysis

104395

Count

SR-03-RC102656

RTMCCVA 160-106762/202/21/14  00:12 1067622

RTMCCVB 160-106762/1802/21/14  00:16 1067622

CCB 160-106762/5002/21/14  00:25 106762200

RTMCCB 160-106762/7302/21/14  07:15 106762200

RTMLCS 160-104532/2-A02/21/14  15:45 106762 SR-03-RC104532400

Detector: Purple2

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65566/20

Batch

Analysis

65566

Count

PSICABT 160-65566/2102/03/13  16:02 655665

PSICABT 160-65566/2202/03/13  16:23 655665

PSICABT 160-65566/1502/03/13  16:34 655665

PSICABT 160-65566/1602/03/13  16:41 655665

PSICABT 160-65566/1702/03/13  16:48 655665

PSICABT 160-65566/1802/03/13  17:05 655665

PSICABT 160-65566/1902/03/13  17:14 655665

PSICVABT 160-65566/1202/04/13  22:27 655665

PSICVABT 160-65566/1302/04/13  22:35 655665

PSICVABT 160-65566/1402/04/13  22:42 655665

PSICABT 160-65566/307/29/13  18:31 6556650

PSICABT 160-65566/207/29/13  19:34 6556650

PSICABT 160-65566/107/29/13  20:35 6556650

PSICABT 160-65566/807/29/13  21:46 6556650

PSICABT 160-65566/707/29/13  22:57 6556650

PSICABT 160-65566/607/30/13  07:29 6556650

PSICABT 160-65566/507/30/13  09:46 6556650

PSICABT 160-65566/407/30/13  13:23 6556650

PSICVABT 160-65566/1108/05/13  12:34 6556630

PSICVABT 160-65566/1008/05/13  13:10 6556630

PSICVABT 160-65566/908/05/13  13:42 6556630

PSICB 160-103820/302/07/14  16:41 1038201000

RTMCCVB 160-104395/3602/11/14  01:11 1043952

RTMCCVA 160-104395/4402/11/14  01:14 1043952

RTMCCB 160-104395/5302/11/14  01:21 104395200

RTMLCS 160-102640/2-A02/11/14  11:46 104395 SR-03-RC102640400

RTMLCS 160-102656/2-A02/11/14  18:47 104395 SR-03-RC102656400

RTMCCVA 160-106762/302/21/14  00:12 1067622

RTMCCVB 160-106762/1902/21/14  00:16 1067622

RTMCCB 160-106762/5102/21/14  00:25 106762200

ZZZZZ02/21/14  07:34 106762200

RTM160-5324-13 FZ01-SU29-00202/21/14  15:45 106762 SR-03-RC104532400

Detector: Purple3

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65568/19

Batch

Analysis

65568

Count

PSICABT 160-65568/2002/03/13  16:02 655685

PSICABT 160-65568/2102/03/13  16:23 655685

PSICABT 160-65568/2202/03/13  16:34 655685

PSICABT 160-65568/1502/03/13  16:41 655685

PSICABT 160-65568/1602/03/13  16:48 655685
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Gas Flow Proportional Counter Run Log

Detector: Purple3 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:05 PSICABT 160-65568/17

Batch

Analysis

65568

Count

PSICABT 160-65568/1802/03/13  17:14 655685

PSICVABT 160-65568/1202/04/13  22:35 655685

PSICVABT 160-65568/1302/04/13  22:42 655685

PSICVABT 160-65568/1402/04/13  22:50 655685

PSICABT 160-65568/407/29/13  18:31 6556850

PSICABT 160-65568/307/29/13  19:34 6556850

PSICABT 160-65568/207/29/13  20:35 6556850

PSICABT 160-65568/107/29/13  21:46 6556850

PSICABT 160-65568/807/29/13  22:57 6556850

PSICABT 160-65568/707/30/13  07:29 6556850

PSICABT 160-65568/607/30/13  09:47 6556850

PSICABT 160-65568/507/30/13  13:23 6556850

PSICVABT 160-65568/1108/05/13  13:10 6556830

PSICVABT 160-65568/1008/05/13  13:42 6556830

PSICVABT 160-65568/908/05/13  14:15 6556830

PSICB 160-103820/402/07/14  16:41 1038201000

RTMCCVB 160-104395/3702/11/14  01:11 1043952

RTMCCVA 160-104395/4502/11/14  01:14 1043952

RTMCCB 160-104395/5402/11/14  01:21 104395200

ZZZZZ02/11/14  11:46 104395400

RTM160-5324-16 FZ01-SU07-00202/11/14  18:48 104395 SR-03-RC102656400

RTMCCVA 160-106762/402/21/14  00:12 1067622

RTMCCVB 160-106762/2002/21/14  00:16 1067622

RTMCCB 160-106762/5202/21/14  00:25 106762200

ZZZZZ02/21/14  07:34 106762200

RTM160-5324-13 DU FZ01-SU29-002 DU02/21/14  15:45 106762 SR-03-RC104532400

Detector: Purple4

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65569/18

Batch

Analysis

65569

Count

PSICABT 160-65569/1902/03/13  16:02 655695

PSICABT 160-65569/2002/03/13  16:23 655695

PSICABT 160-65569/2102/03/13  16:35 655695

PSICABT 160-65569/2202/03/13  16:41 655695

PSICABT 160-65569/1502/03/13  16:48 655695

PSICABT 160-65569/1602/03/13  17:05 655695

PSICABT 160-65569/1702/03/13  17:14 655695

PSICVABT 160-65569/1202/04/13  22:42 655695

PSICVABT 160-65569/1302/04/13  22:50 655695

PSICVABT 160-65569/1402/04/13  22:57 655695

PSICABT 160-65569/707/29/13  18:31 6556950

PSICABT 160-65569/807/29/13  19:34 6556950

PSICABT 160-65569/907/29/13  20:35 6556950

PSICABT 160-65569/1007/29/13  21:46 6556950

PSICABT 160-65569/1107/29/13  22:58 6556950

PSICABT 160-65569/407/30/13  07:29 6556950

PSICABT 160-65569/507/30/13  09:47 6556950

PSICABT 160-65569/607/30/13  13:23 6556950

PSICVABT 160-65569/108/05/13  13:42 6556930

PSICVABT 160-65569/208/05/13  14:15 6556930

PSICVABT 160-65569/308/05/13  15:16 6556930
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Gas Flow Proportional Counter Run Log

Detector: Purple4 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

100002/07/14  16:42 PSICB 160-103820/5

Batch

Analysis

103820

Count

RTMCCVB 160-104395/3802/11/14  01:11 1043952

RTMCCVA 160-104395/4602/11/14  01:14 1043952

RTMCCB 160-104395/5502/11/14  01:21 104395200

RTM160-5323-A-1-B DU02/11/14  11:46 104395 SR-03-RC102640400

RTM160-5324-16 DU FZ01-SU07-002 DU02/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple5

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65570/17

Batch

Analysis

65570

Count

PSICABT 160-65570/1802/03/13  16:02 655705

PSICABT 160-65570/1902/03/13  16:23 655705

PSICABT 160-65570/2002/03/13  16:35 655705

PSICABT 160-65570/2102/03/13  16:42 655705

PSICABT 160-65570/2202/03/13  16:48 655705

PSICABT 160-65570/1502/03/13  17:05 655705

PSICABT 160-65570/1602/03/13  17:14 655705

PSICVABT 160-65570/1202/04/13  22:50 655705

PSICVABT 160-65570/1302/04/13  22:57 655705

PSICVABT 160-65570/1402/04/13  23:03 655705

PSICABT 160-65570/607/29/13  18:31 6557050

PSICABT 160-65570/507/29/13  19:34 6557050

PSICABT 160-65570/407/29/13  20:35 6557050

PSICABT 160-65570/307/29/13  21:46 6557050

PSICABT 160-65570/207/29/13  22:58 6557050

PSICABT 160-65570/107/30/13  07:29 6557050

PSICABT 160-65570/807/30/13  09:47 6557050

PSICABT 160-65570/707/30/13  13:23 6557050

PSICVABT 160-65570/1108/05/13  14:15 6557030

PSICVABT 160-65570/1008/05/13  15:16 6557030

PSICVABT 160-65570/908/05/13  15:48 6557030

PSICB 160-103820/602/07/14  16:42 1038201000

RTMCCVB 160-104395/3902/11/14  01:11 1043952

RTMCCVA 160-104395/4702/11/14  01:14 1043952

RTMCCB 160-104395/5602/11/14  01:21 104395200

ZZZZZ02/11/14  11:46 104395400

RTM160-5324-17 FZ01-SU07-00302/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple6

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65571/16

Batch

Analysis

65571

Count

PSICABT 160-65571/1702/03/13  16:02 655715

PSICABT 160-65571/1802/03/13  16:23 655715

PSICABT 160-65571/1902/03/13  16:35 655715

PSICABT 160-65571/2002/03/13  16:42 655715

PSICABT 160-65571/2102/03/13  16:48 655715

PSICABT 160-65571/2202/03/13  17:05 655715

PSICABT 160-65571/1502/03/13  17:14 655715

PSICVABT 160-65571/1202/04/13  22:57 655715

PSICVABT 160-65571/1302/04/13  23:03 655715

PSICVABT 160-65571/1402/04/13  23:10 655715
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Gas Flow Proportional Counter Run Log

Detector: Purple6 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

5007/29/13  18:31 PSICABT 160-65571/5

Batch

Analysis

65571

Count

PSICABT 160-65571/607/29/13  19:34 6557150

PSICABT 160-65571/707/29/13  20:35 6557150

PSICABT 160-65571/807/29/13  21:46 6557150

PSICABT 160-65571/907/29/13  22:58 6557150

PSICABT 160-65571/1007/30/13  07:30 6557150

PSICABT 160-65571/1107/30/13  09:47 6557150

PSICABT 160-65571/407/30/13  13:23 6557150

PSICVABT 160-65571/108/05/13  15:16 6557130

PSICVABT 160-65571/208/05/13  15:48 6557130

PSICVABT 160-65571/308/05/13  16:24 6557130

PSICB 160-103820/702/07/14  16:42 1038201000

RTMCCVB 160-104395/4002/11/14  01:11 1043952

RTMCCVA 160-104395/4802/11/14  01:14 1043952

RTMCCB 160-104395/5702/11/14  01:21 104395200

ZZZZZ02/11/14  11:46 104395400

RTM160-5324-18 FZ01-SU07-00402/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple7

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  15:27 PSICABT 160-65572/15

Batch

Analysis

65572

Count

PSICABT 160-65572/1602/03/13  16:02 655725

PSICABT 160-65572/1702/03/13  16:23 655725

PSICABT 160-65572/1802/03/13  16:35 655725

PSICABT 160-65572/1902/03/13  16:42 655725

PSICABT 160-65572/2002/03/13  16:48 655725

PSICABT 160-65572/2102/03/13  17:05 655725

PSICABT 160-65572/2202/03/13  17:14 655725

PSICVABT 160-65572/1202/04/13  23:03 655725

PSICVABT 160-65572/1302/04/13  23:10 655725

PSICVABT 160-65572/1402/04/13  23:19 655725

PSICABT 160-65572/407/29/13  18:32 6557250

PSICABT 160-65572/507/29/13  19:34 6557250

PSICABT 160-65572/607/29/13  20:35 6557250

PSICABT 160-65572/707/29/13  21:46 6557250

PSICABT 160-65572/807/29/13  22:58 6557250

PSICABT 160-65572/907/30/13  07:29 6557250

PSICABT 160-65572/1007/30/13  09:47 6557250

PSICABT 160-65572/1107/30/13  13:22 6557250

PSICVABT 160-65572/108/05/13  15:48 6557230

PSICVABT 160-65572/208/05/13  16:25 6557230

PSICVABT 160-65572/308/05/13  16:59 6557230

PSICB 160-103820/802/07/14  16:42 1038201000

RTMCCVB 160-104395/4102/11/14  01:11 1043952

RTMCCVA 160-104395/4902/11/14  01:14 1043952

RTMCCB 160-104395/5802/11/14  01:21 104395200

ZZZZZ02/11/14  11:46 104395400

RTM160-5324-19 FZ01-SU08-00502/11/14  18:48 104395 SR-03-RC102656400
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Gas Flow Proportional Counter Run Log

Detector: Purple8

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65573/22

Batch

Analysis

65573

Count

PSICABT 160-65573/1502/03/13  17:29 655735

PSICABT 160-65573/1602/03/13  17:43 655735

PSICABT 160-65573/1702/03/13  17:51 655735

PSICABT 160-65573/1802/03/13  18:07 655735

PSICABT 160-65573/1902/03/13  18:19 655735

PSICABT 160-65573/2002/03/13  18:32 655735

PSICABT 160-65573/2102/03/13  18:51 655735

PSICVABT 160-65573/1402/04/13  18:34 655735

PSICVABT 160-65573/1202/04/13  20:23 655735

PSICVABT 160-65573/1302/04/13  20:32 655735

PSICABT 160-65573/1107/30/13  14:18 6557350

PSICABT 160-65573/407/30/13  15:34 6557350

PSICABT 160-65573/507/30/13  16:40 6557350

PSICABT 160-65573/607/30/13  17:36 6557350

PSICABT 160-65573/707/30/13  18:35 6557350

PSICABT 160-65573/807/30/13  19:48 6557350

PSICABT 160-65573/907/30/13  21:06 6557350

PSICABT 160-65573/1007/30/13  21:59 6557350

PSICVABT 160-65573/308/05/13  17:31 6557330

PSICVABT 160-65573/108/05/13  22:44 6557330

PSICVABT 160-65573/208/05/13  23:15 6557330

PSICB 160-103820/902/07/14  16:42 1038201000

RTMCCVA 160-104395/102/11/14  00:42 1043952

RTMCCVB 160-104395/1702/11/14  00:52 1043952

RTMCCB 160-104395/5902/11/14  01:21 104395200

ZZZZZ02/11/14  11:46 104395400

RTM160-5324-20 FZ01-SU09-00102/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple9

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65574/21

Batch

Analysis

65574

Count

PSICABT 160-65574/2202/03/13  17:29 655745

PSICABT 160-65574/1502/03/13  17:43 655745

PSICABT 160-65574/1602/03/13  17:51 655745

PSICABT 160-65574/1702/03/13  18:07 655745

PSICABT 160-65574/1802/03/13  18:19 655745

PSICABT 160-65574/1902/03/13  18:32 655745

PSICABT 160-65574/2002/03/13  18:51 655745

PSICVABT 160-65574/1302/04/13  18:35 655745

PSICVABT 160-65574/1402/04/13  18:57 655745

PSICVABT 160-65574/1202/04/13  20:33 655745

PSICABT 160-65574/1007/30/13  14:18 6557450

PSICABT 160-65574/1107/30/13  15:34 6557450

PSICABT 160-65574/407/30/13  16:40 6557450

PSICABT 160-65574/507/30/13  17:36 6557450

PSICABT 160-65574/607/30/13  18:35 6557450

PSICABT 160-65574/707/30/13  19:48 6557450

PSICABT 160-65574/807/30/13  21:07 6557450

PSICABT 160-65574/907/30/13  21:59 6557450

PSICVABT 160-65574/208/05/13  17:31 6557430

PSICVABT 160-65574/308/05/13  18:03 6557430
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Gas Flow Proportional Counter Run Log

Detector: Purple9 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3008/05/13  23:15 PSICVABT 160-65574/1

Batch

Analysis

65574

Count

PSICB 160-103820/1002/07/14  16:42 1038201000

RTMCCVA 160-104395/202/11/14  00:42 1043952

RTMCCVB 160-104395/1802/11/14  00:52 1043952

RTMCCB 160-104395/6202/11/14  01:21 104395200

RTM160-5324-1 FZ01-SU23-00202/11/14  11:46 104395 SR-03-RC102640400

RTM160-5324-21 FZ01-SU09-001 DUP02/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple10

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65575/20

Batch

Analysis

65575

Count

PSICABT 160-65575/2102/03/13  17:29 655755

PSICABT 160-65575/2202/03/13  17:43 655755

PSICABT 160-65575/1502/03/13  17:51 655755

PSICABT 160-65575/1602/03/13  18:07 655755

PSICABT 160-65575/1702/03/13  18:19 655755

PSICABT 160-65575/1802/03/13  18:32 655755

PSICABT 160-65575/1902/03/13  18:51 655755

PSICVABT 160-65575/1202/04/13  18:35 655755

PSICVABT 160-65575/1302/04/13  18:57 655755

PSICVABT 160-65575/1402/04/13  19:02 655755

PSICABT 160-65575/907/30/13  14:18 6557550

PSICABT 160-65575/1007/30/13  15:34 6557550

PSICABT 160-65575/1107/30/13  16:40 6557550

PSICABT 160-65575/407/30/13  17:36 6557550

PSICABT 160-65575/507/30/13  18:35 6557550

PSICABT 160-65575/607/30/13  19:48 6557550

PSICABT 160-65575/707/30/13  21:07 6557550

PSICABT 160-65575/807/30/13  21:59 6557550

PSICVABT 160-65575/108/05/13  17:31 6557530

PSICVABT 160-65575/208/05/13  18:03 6557530

PSICVABT 160-65575/308/05/13  19:24 6557530

PSICB 160-103820/1102/07/14  16:42 1038201000

RTMCCVA 160-104395/302/11/14  00:42 1043952

RTMCCVB 160-104395/1902/11/14  00:52 1043952

RTMCCB 160-104395/6002/11/14  01:21 104395200

RTM160-5324-2 FZ01-SU23-00302/11/14  11:46 104395 SR-03-RC102640400

RTM160-5324-22 FZ01-SU09-00202/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple12

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65577/18

Batch

Analysis

65577

Count

PSICABT 160-65577/1902/03/13  17:29 655775

PSICABT 160-65577/2002/03/13  17:43 655775

PSICABT 160-65577/2102/03/13  17:51 655775

PSICABT 160-65577/2202/03/13  18:07 655775

PSICABT 160-65577/1502/03/13  18:20 655775

PSICABT 160-65577/1602/03/13  18:32 655775

PSICABT 160-65577/1702/03/13  18:51 655775

PSICVABT 160-65577/1202/04/13  19:03 655775

PSICVABT 160-65577/1302/04/13  19:35 655775
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Gas Flow Proportional Counter Run Log

Detector: Purple12 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/04/13  19:55 PSICVABT 160-65577/14

Batch

Analysis

65577

Count

PSICABT 160-65577/707/30/13  14:18 6557750

PSICABT 160-65577/807/30/13  15:34 6557750

PSICABT 160-65577/907/30/13  16:40 6557750

PSICABT 160-65577/1007/30/13  17:35 6557750

PSICABT 160-65577/1107/30/13  18:36 6557750

PSICABT 160-65577/407/30/13  19:48 6557750

PSICABT 160-65577/507/30/13  21:07 6557750

PSICABT 160-65577/607/30/13  21:59 6557750

PSICVABT 160-65577/108/05/13  19:24 6557730

PSICVABT 160-65577/208/05/13  20:33 6557730

PSICVABT 160-65577/308/05/13  21:29 6557730

PSICB 160-103903/102/09/14  17:02 1039031000

RTMCCVA 160-104395/502/11/14  00:42 1043952

CCVB 160-104395/2102/11/14  00:52 1043952

RTMCCVB 160-104395/3302/11/14  00:57 1043952

RTMCCB 160-104395/6302/11/14  01:22 104395200

RTM160-5324-3 FZ01-SU23-00402/11/14  11:47 104395 SR-03-RC102640400

RTM160-5324-23 FZ01-SU09-00302/11/14  18:48 104395 SR-03-RC102656400

Detector: Purple13

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65578/17

Batch

Analysis

65578

Count

PSICABT 160-65578/1802/03/13  17:29 655785

PSICABT 160-65578/1902/03/13  17:43 655785

PSICABT 160-65578/2002/03/13  17:51 655785

PSICABT 160-65578/2102/03/13  18:07 655785

PSICABT 160-65578/2202/03/13  18:20 655785

PSICABT 160-65578/1502/03/13  18:32 655785

PSICABT 160-65578/1602/03/13  18:51 655785

PSICVABT 160-65578/1202/04/13  19:35 655785

PSICVABT 160-65578/1302/04/13  19:55 655785

PSICVABT 160-65578/1402/04/13  20:08 655785

PSICABT 160-65578/607/30/13  14:18 6557850

PSICABT 160-65578/707/30/13  15:34 6557850

PSICABT 160-65578/807/30/13  16:40 6557850

PSICABT 160-65578/907/30/13  17:35 6557850

PSICABT 160-65578/1007/30/13  18:36 6557850

PSICABT 160-65578/1107/30/13  19:48 6557850

PSICABT 160-65578/407/30/13  21:07 6557850

PSICABT 160-65578/507/30/13  21:59 6557850

PSICVABT 160-65578/108/05/13  20:33 6557830

PSICVABT 160-65578/208/05/13  21:29 6557830

PSICVABT 160-65578/308/05/13  22:07 6557830

PSICB 160-103820/1302/07/14  16:43 1038201000

RTMCCVA 160-104395/602/11/14  00:42 1043952

RTMCCVB 160-104395/2202/11/14  00:52 1043952

RTMCCB 160-104395/6402/11/14  01:22 104395200

RTM160-5324-4 FZ01-SU23-004 DUP02/11/14  11:47 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395200
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Gas Flow Proportional Counter Run Log

Detector: Purple14

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  17:22 PSICABT 160-65579/16

Batch

Analysis

65579

Count

PSICABT 160-65579/1702/03/13  17:29 655795

PSICABT 160-65579/1802/03/13  17:43 655795

PSICABT 160-65579/1902/03/13  17:51 655795

PSICABT 160-65579/2002/03/13  18:07 655795

PSICABT 160-65579/2102/03/13  18:20 655795

PSICABT 160-65579/2202/03/13  18:32 655795

PSICABT 160-65579/1502/03/13  18:51 655795

PSICVABT 160-65579/1202/04/13  19:55 655795

PSICVABT 160-65579/1302/04/13  20:08 655795

PSICVABT 160-65579/1402/04/13  20:23 655795

PSICABT 160-65579/507/30/13  14:18 6557950

PSICABT 160-65579/607/30/13  15:34 6557950

PSICABT 160-65579/707/30/13  16:40 6557950

PSICABT 160-65579/807/30/13  17:36 6557950

PSICABT 160-65579/907/30/13  18:36 6557950

PSICABT 160-65579/1007/30/13  19:48 6557950

PSICABT 160-65579/1107/30/13  21:07 6557950

PSICABT 160-65579/407/30/13  21:59 6557950

PSICVABT 160-65579/108/05/13  21:29 6557930

PSICVABT 160-65579/208/05/13  22:07 6557930

PSICVABT 160-65579/308/05/13  22:44 6557930

PSICB 160-103820/1402/07/14  16:44 1038201000

RTMCCVA 160-104395/702/11/14  00:42 1043952

RTMCCVB 160-104395/2302/11/14  00:52 1043952

RTMCCB 160-104395/6502/11/14  01:22 104395200

RTM160-5324-5 FZ01-SU23-00502/11/14  11:47 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395200

Detector: Purple16

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  19:04 PSICABT 160-65581/22

Batch

Analysis

65581

Count

PSICABT 160-65581/1502/03/13  19:13 655815

PSICABT 160-65581/1602/03/13  19:21 655815

PSICABT 160-65581/1702/03/13  19:53 655815

PSICABT 160-65581/1802/03/13  20:00 655815

PSICABT 160-65581/1902/03/13  20:08 655815

PSICABT 160-65581/2002/03/13  20:17 655815

PSICABT 160-65581/2102/03/13  20:25 655815

PSICVABT 160-65581/1402/04/13  20:45 655815

PSICVABT 160-65581/1202/04/13  21:41 655815

PSICVABT 160-65581/1302/04/13  21:47 655815

PSICABT 160-65581/1107/31/13  08:21 6558150

PSICABT 160-65581/407/31/13  10:43 6558150

PSICABT 160-65581/507/31/13  18:13 6558150

PSICABT 160-65581/607/31/13  19:30 6558150

PSICABT 160-65581/707/31/13  20:30 6558150

PSICABT 160-65581/807/31/13  21:26 6558150

PSICABT 160-65581/907/31/13  22:19 6558150

PSICABT 160-65581/1008/01/13  00:50 6558150

PSICVABT 160-65581/308/06/13  07:00 6558130

PSICVABT 160-65581/108/06/13  19:59 6558130
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Gas Flow Proportional Counter Run Log

Detector: Purple16 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

3008/06/13  20:45 PSICVABT 160-65581/2

Batch

Analysis

65581

Count

PSICB 160-103820/1602/07/14  16:44 1038201000

RTMCCVB 160-104395/902/11/14  00:42 1043952

RTMCCVA 160-104395/2502/11/14  00:52 1043952

RTMCCB 160-104395/6702/11/14  01:22 104395200

RTM160-5324-6 FZ01-SU24-00102/11/14  11:47 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:48 104395200

Detector: Purple18

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  19:04 PSICABT 160-65584/19

Batch

Analysis

65584

Count

PSICABT 160-65584/2002/03/13  19:13 655845

PSICABT 160-65584/2102/03/13  19:21 655845

PSICABT 160-65584/1402/03/13  19:53 655845

PSICABT 160-65584/1502/03/13  20:01 655845

PSICABT 160-65584/1602/03/13  20:08 655845

PSICABT 160-65584/1702/03/13  20:17 655845

PSICABT 160-65584/1802/03/13  20:25 655845

PSICVABT 160-65584/1102/04/13  20:45 655845

PSICVABT 160-65584/1202/04/13  20:54 655845

PSICVABT 160-65584/1302/04/13  21:00 655845

PSICABT 160-65584/807/31/13  08:22 6558450

PSICABT 160-65584/907/31/13  10:44 6558450

PSICABT 160-65584/1007/31/13  18:13 6558450

PSICABT 160-65584/307/31/13  19:30 6558450

PSICABT 160-65584/407/31/13  20:30 6558450

PSICABT 160-65584/507/31/13  21:26 6558450

PSICABT 160-65584/607/31/13  22:20 6558450

PSICABT 160-65584/708/01/13  00:51 6558450

PSICVABT 160-65584/108/06/13  08:51 6558430

PSICVABT 160-65584/208/06/13  10:02 6558430

PSICVABT 160-65584/2208/09/13  05:59 6558430

PSICB 160-103820/1802/07/14  16:44 1038201000

RTMCCVB 160-104395/1102/11/14  00:42 1043952

RTMCCVA 160-104395/2702/11/14  00:52 1043952

CCB 160-104395/6902/11/14  01:22 104395200

RTMCCB 160-104395/7802/11/14  06:43 104395200

RTM160-5324-7 FZ01-SU24-00202/11/14  11:47 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:49 104395200

Detector: Purple19

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/03/13  19:04 PSICABT 160-65585/19

Batch

Analysis

65585

Count

PSICABT 160-65585/2002/03/13  19:14 655855

PSICABT 160-65585/2102/03/13  19:21 655855

PSICABT 160-65585/2202/03/13  19:53 655855

PSICABT 160-65585/1502/03/13  20:01 655855

PSICABT 160-65585/1602/03/13  20:08 655855

PSICABT 160-65585/1702/03/13  20:18 655855

PSICABT 160-65585/1802/03/13  20:25 655855

PSICVABT 160-65585/1202/04/13  20:54 655855
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Gas Flow Proportional Counter Run Log

Detector: Purple19 (Continued)

Analysis Date Lab Sample ID Client Sample ID

Prep

MethodMinutes Batch Initials

Analyst

502/04/13  21:00 PSICVABT 160-65585/13

Batch

Analysis

65585

Count

PSICVABT 160-65585/1402/04/13  21:06 655855

PSICABT 160-65585/807/31/13  08:22 6558550

PSICABT 160-65585/907/31/13  10:44 6558550

PSICABT 160-65585/1007/31/13  18:13 6558550

PSICABT 160-65585/1107/31/13  19:30 6558550

PSICABT 160-65585/407/31/13  20:31 6558550

PSICABT 160-65585/507/31/13  21:26 6558550

PSICABT 160-65585/607/31/13  22:20 6558550

PSICABT 160-65585/708/01/13  00:51 6558550

PSICVABT 160-65585/108/06/13  08:51 6558530

PSICVABT 160-65585/208/06/13  10:02 6558530

PSICVABT 160-65585/308/06/13  13:44 6558530

PSICB 160-103820/1902/07/14  16:44 1038201000

RTMCCVB 160-104395/1202/11/14  00:42 1043952

RTMCCVA 160-104395/2802/11/14  00:52 1043952

RTMCCB 160-104395/7002/11/14  01:22 104395200

RTM160-5324-8 FZ01-SU24-00302/11/14  11:47 104395 SR-03-RC102640400

ZZZZZ02/11/14  18:49 104395200
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/14/2014  13:05 02/14/2014  20:04

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5324-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

13:05ZZZZZZ

13:09ZZZZZZ

13:13ZZZZZZ

13:16ZZZZZZ

13:20ZZZZZZ

13:24ZZZZZZ

13:28ZZZZZZ

13:32ZZZZZZ

13:36ZZZZZZ

13:40ZZZZZZ

13:44ZZZZZZ

13:48ZZZZZZ

13:52ZZZZZZ

13:55ZZZZZZ

13:59ZZZZZZ

14:03ZZZZZZ

14:07ZZZZZZ

14:11ZZZZZZ

14:15ZZZZZZ

14:19ZZZZZZ

14:23ZZZZZZ

14:27ZZZZZZ

14:31ZZZZZZ

14:57ZZZZZZ

15:01ZZZZZZ

15:05ZZZZZZ

15:09ZZZZZZ

15:12ZZZZZZ

15:16ZZZZZZ

15:20ZZZZZZ

15:24ZZZZZZ

15:28ZZZZZZ

15:32ZZZZZZ

15:36ZZZZZZ

15:40ZZZZZZ

15:44ZZZZZZ

15:48ZZZZZZ

X16:031ICIS 160-105708/38 

X16:06IC 160-105708/39 

X16:10IC 160-105708/40 

X16:14IC 160-105708/41 

X16:181ICV 160-105708/42 
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/14/2014  13:05 02/14/2014  20:04

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5324-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

X16:221ICB 160-105708/43 

X16:261CRI 160-105708/44 

X16:301ICSA 160-105708/45 

X16:341ICSAB 160-105708/46 

X16:381LRC 160-105708/47 

X16:411CCV 160-105708/48 

X16:451CCB 160-105708/49 

17:08ZZZZZZ

17:12ZZZZZZ

17:15ZZZZZZ

17:19ZZZZZZ

17:23ZZZZZZ

17:27ZZZZZZ

17:31ZZZZZZ

17:35ZZZZZZ

17:39ZZZZZZ

17:43ZZZZZZ

X17:471CCV 160-105708/60 

X17:511CCB 160-105708/61 

X17:541MB 160-105064/1-A T

X17:582LCSSRM 160-105064/2-A T

X18:025160-5324-21 T

X18:0625160-5324-21 SD T

X18:105160-5324-22 T

X18:135160-5324-23 T

X18:171MB 160-105063/1-A T

X18:212LCSSRM 160-105063/2-A T

X18:255160-5324-1 T

X18:2925160-5324-1 SD T

X18:321CCV 160-105708/72 

X18:361CCB 160-105708/73 

X18:405160-5324-2 T

X18:445160-5324-3 T

X18:485160-5324-4 T

X18:525160-5324-5 T

X18:555160-5324-6 T

X18:595160-5324-7 T

X19:035160-5324-8 T

X19:075160-5324-9 T

X19:115160-5324-10 T

X19:145160-5324-11 T

X19:181CCV 160-105708/84 
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/14/2014  13:05 02/14/2014  20:04

13-IN

ANALYSIS RUN LOG

RAD

Job No.: 160-5324-1

SDG No.:

TestAmerica St. Louis

ICP6500 NONE

Analytes

TimeD/FLab Sample Id

S
r

T
y
p
e

X19:221CCB 160-105708/85 

X19:265160-5324-12 T

X19:305160-5324-13 T

X19:345160-5324-14 T

X19:375160-5324-15 T

X19:415160-5324-16 T

X19:455160-5324-17 T

X19:495160-5324-18 T

X19:535160-5324-19 T

X19:575160-5324-20 T

X20:001CCV 160-105708/95 

X20:041CCB 160-105708/96 

Prep Types:

Total/NAT =

FORM XIII-IN
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Element, Element, Element, Element, 
Wavelength and Wavelength and Wavelength and Wavelength and 

OrderOrderOrderOrder
Date of FitDate of FitDate of FitDate of Fit Date of Cal.Date of Cal.Date of Cal.Date of Cal.

Type of Type of Type of Type of 
FitFitFitFit

WeightingWeightingWeightingWeighting A0A0A0A0 A1A1A1A1 A2A2A2A2 n (Exponent)n (Exponent)n (Exponent)n (Exponent)

Ag 328.068 {103} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000230 0.983894 0.000000 1.000000

Al 396.152 { 85} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000175 0.165447 0.000000 1.000000

As 189.042 {478} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000119 0.043752 0.000000 1.000000

B 249.678 {135} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.001061 0.148104 0.000000 1.000000

Ba 455.403 { 74} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.013772 10.976474 0.000000 1.000000

Be 313.042 {108} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.001063 14.155545 0.000000 1.000000

Bi 223.061 {451} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000242 0.051726 0.000000 1.000000

Ca 184.006 {483} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000492 0.085465 0.000000 1.000000

Cd 228.802 {447} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000110 0.816120 0.000000 1.000000

Co 228.616 {448} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000011 0.317827 0.000000 1.000000

Cr 283.563 {119} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.001461 0.128953 0.000000 1.000000

Cu 217.894 {455} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000068 0.062445 0.000000 1.000000

Fe 259.940 {130} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000493 0.259300 0.000000 1.000000

K 766.490 { 44} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.005904 0.106822 0.000000 1.000000

Li 670.784 { 50} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.007452 3.148555 0.000000 1.000000

Mg 279.806 {121} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.001760 0.030000 0.000000 1.000000

Mn 257.610 {131} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000184 1.445339 0.000000 1.000000

Mo 202.030 {467} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.000080 0.346005 0.000000 1.000000

Na 589.592 { 57} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc -0.024022 0.383017 0.000000 1.000000

Ni 221.647 {452} 2/14/2014 16:18:26 2/14/2014 16:18:26 Linear 1/Conc 0.000241 0.435153 0.000000 1.000000

P 177.495 {490} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.000030 0.050468 0.000000 1.000000

Pb 220.353 {453} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc -0.000186 0.094712 0.000000 1.000000

S 182.034 {485} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.000008 0.025279 0.000000 1.000000

Sb 206.833 {463} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc -0.000048 0.054353 0.000000 1.000000

Se 196.090 {472} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.000091 0.031879 0.000000 1.000000

Si 251.611 {134} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.003324 0.067143 0.000000 1.000000

Sn 189.989 {478} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.000022 0.094191 0.000000 1.000000

Sr 407.771 { 83} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc -0.002767 17.028747 0.000000 1.000000

Th 283.231 {119} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.001631 0.068492 0.000000 1.000000

Ti 334.941 {101} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.002336 1.118480 0.000000 1.000000

Tl 190.856 {477} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc -0.000335 0.055951 0.000000 1.000000

U 367.007 { 92} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.020374 0.063985 0.000000 1.000000

V 290.882 {116} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc -0.000813 0.222290 0.000000 1.000000

Y 371.030 { 91}* 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 1.000000 0.000000 0.000000 1.000000

Zn 213.856 {458} 2/14/2014 16:18:27 2/14/2014 16:18:27 Linear 1/Conc 0.000514 0.436476 0.000000 1.000000
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Element, Element, Element, Element, 
Wavelength and Wavelength and Wavelength and Wavelength and 

OrderOrderOrderOrder
CorrelationCorrelationCorrelationCorrelation

Std Error of Std Error of Std Error of Std Error of 
EstEstEstEst

Predicted Predicted Predicted Predicted 
MDLMDLMDLMDL

Predicted Predicted Predicted Predicted 
MQLMQLMQLMQL

StatusStatusStatusStatus

ReslopeReslopeReslopeReslope QC NormQC NormQC NormQC Norm

SlopeSlopeSlopeSlope Y-intY-intY-intY-int
Slope Slope Slope Slope 
factorfactorfactorfactor

OffsetOffsetOffsetOffset

Ag 328.068 {103} 0.999974 0.000055 0.000533 0.001775 OK. 1.000000 0.000000 1 0

Al 396.152 { 85} 0.999814 0.000781 0.006438 0.021460 OK. 1.000000 0.000000 1 0

As 189.042 {478} 0.999986 0.000004 0.001285 0.004283 OK. 1.000000 0.000000 1 0

B 249.678 {135} 0.999003 0.000361 0.002241 0.007471 OK. 1.000000 0.000000 1 0

Ba 455.403 { 74} 0.999998 0.000885 0.000123 0.000409 OK. 1.000000 0.000000 1 0

Be 313.042 {108} 0.999986 0.000923 0.000034 0.000115 OK. 1.000000 0.000000 1 0

Bi 223.061 {451} 0.999877 0.000063 0.001894 0.006312 OK. 1.000000 0.000000 1 0

Ca 184.006 {483} 0.999788 0.000966 0.000648 0.002159 OK. 1.000000 0.000000 1 0

Cd 228.802 {447} 0.999998 0.000019 0.000120 0.000401 OK. 1.000000 0.000000 1 0

Co 228.616 {448} 0.999873 0.000197 0.000242 0.000807 OK. 1.000000 0.000000 1 0

Cr 283.563 {119} 0.999987 0.000011 0.000751 0.002505 OK. 1.000000 0.000000 1 0

Cu 217.894 {455} 0.999999 0.000002 0.001442 0.004806 OK. 1.000000 0.000000 1 0

Fe 259.940 {130} 0.999994 0.000153 0.001266 0.004220 OK. 1.000000 0.000000 1 0

K 766.490 { 44} 0.999974 0.000961 0.018532 0.061773 OK. 1.000000 0.000000 1 0

Li 670.784 { 50} 0.999989 0.000572 0.000658 0.002193 OK. 1.000000 0.000000 1 0

Mg 279.806 {121} 0.999822 0.000309 0.012573 0.041910 OK. 1.000000 0.000000 1 0

Mn 257.610 {131} 0.999967 0.000247 0.000240 0.000801 OK. 1.000000 0.000000 1 0

Mo 202.030 {467} 0.999985 0.000029 0.000194 0.000647 OK. 1.000000 0.000000 1 0

Na 589.592 { 57} 0.999994 0.000758 0.005436 0.018119 OK. 1.000000 0.000000 1 0

Ni 221.647 {452} 0.999944 0.000160 0.000243 0.000809 OK. 1.000000 0.000000 1 0

P 177.495 {490} 0.999764 0.000301 0.001095 0.003651 OK. 1.000000 0.000000 1 0

Pb 220.353 {453} 0.999909 0.000022 0.000958 0.003194 OK. 1.000000 0.000000 1 0

S 182.034 {485} 0.999889 0.000469 0.002078 0.006927 OK. 1.000000 0.000000 1 0

Sb 206.833 {463} 0.999965 0.000004 0.001563 0.005210 OK. 1.000000 0.000000 1 0

Se 196.090 {472} 0.999893 0.000004 0.001969 0.006563 OK. 1.000000 0.000000 1 0

Si 251.611 {134} 0.999815 0.000143 0.005041 0.016804 OK. 1.000000 0.000000 1 0

Sn 189.989 {478} 0.999971 0.000040 0.000529 0.001762 OK. 1.000000 0.000000 1 0

Sr 407.771 { 83} 0.999999 0.000338 0.000052 0.000174 OK. 1.000000 0.000000 1 0

Th 283.231 {119} 0.999193 0.000216 0.003321 0.011069 OK. 1.000000 0.000000 1 0

Ti 334.941 {101} 0.999905 0.000379 0.000580 0.001932 OK. 1.000000 0.000000 1 0

Tl 190.856 {477} 0.999609 0.000018 0.001174 0.003912 OK. 1.000000 0.000000 1 0

U 367.007 { 92} 0.999993 0.000034 0.009873 0.032912 OK. 1.000000 0.000000 1 0

V 290.882 {116} 0.999964 0.000073 0.002392 0.007974 OK. 1.000000 0.000000 1 0

Y 371.030 { 91}* 0.000000 0.000000 -1.000000 -1.000000 Warnin 1.000000 0.000000 1 0

Zn 213.856 {458} 0.999960 0.000097 0.000130 0.000432 OK. 1.000000 0.000000 1 0
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Sample Name: CALBLK1        Acquired: 2/14/2014 13:05:19        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S

-.0007-.0007-.0007-.0007      
 .0004
59.57

-.0004  
-.0011  
-.0005  

 Al3961
Cts/S
.0001.0001.0001.0001      
.0006
696.7

-.0001  
 .0008  
-.0004  

 As1890
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
37.10

-.0001  
-.0001  
-.0001  

 B_2496
Cts/S
.0005.0005.0005.0005      
.0002
29.58

.0004  

.0007  

.0006  

 Ba4554
Cts/S
.0143.0143.0143.0143      
.0015
10.71

.0161  

.0133  

.0136  

 Be3130
Cts/S
.0004.0004.0004.0004      
.0007
159.1

.0005  

.0011  
-.0003  

 Bi2230
Cts/S
.0002.0002.0002.0002      
.0001
52.94

.0003  

.0001  

.0003  

 Ca1840
Cts/S

-.0005-.0005-.0005-.0005      
 .0000
2.841

-.0005  
-.0005  
-.0005  

 Cd2288
Cts/S
.0001.0001.0001.0001      
.0001
198.3

.0002  
-.0001  
 .0001  

 Co2286
Cts/S
.0000.0000.0000.0000      
 .000

56.39

.0000  

.0000  
-.0001  

 Cr2835
Cts/S
.0017.0017.0017.0017      
.0001
3.825

.0017  

.0017  

.0018  

 Cu2178
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
84.21

.0000  
-.0001  
-.0002  

 Fe2599
Cts/S
.0001.0001.0001.0001      
.0005
408.5

.0005  

.0003  
-.0004  

 K_7664
Cts/S
.0019.0019.0019.0019      
.0005
29.44

.0021  

.0022  

.0012  

 Li6707
Cts/S

-.0048-.0048-.0048-.0048      
 .0016
33.54

-.0038  
-.0040  
-.0067  

 Mg2798
Cts/S

-.0017-.0017-.0017-.0017      
 .0003
16.00

-.0015  
-.0020  
-.0015  

 Mn2576
Cts/S

-.0004-.0004-.0004-.0004      
 .0002
50.42

-.0003  
-.0003  
-.0007  

 Mo2020
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
50.74

-.0001  
-.0001  
.0000  

 Na5895
Cts/S

-.0230-.0230-.0230-.0230      
 .0023
10.16

-.0253  
-.0207  
-.0230  

 Ni2216
Cts/S
.0002.0002.0002.0002      
.0001
29.11

.0002  

.0002  

.0003  

 P_1774
Cts/S
.0000.0000.0000.0000      
.0000
48.42

.0000  

.0000  

.0000  

 Pb2203
Cts/S

-.0002-.0002-.0002-.0002      
 .0000
18.07

-.0001  
-.0002  
-.0002  

 S_1820
Cts/S
.0000.0000.0000.0000      
.0001
3272.

.0001  

.0000  
-.0001  

 Sb2068
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
40.50

-.0001  
-.0001  
-.0001  

 Se1960
Cts/S
.0001.0001.0001.0001      
.0000
18.19

.0001  

.0002  

.0001  

 Si2516
Cts/S
.0040.0040.0040.0040      
.0004
9.081

.0038  

.0037  

.0044  

 Sn1899
Cts/S
.0000.0000.0000.0000      
 .000

3467.

.0000  
 .0001  
.0000  

 Sr4077
Cts/S

-.0030-.0030-.0030-.0030      
 .0008
26.92

-.0039  
-.0028  
-.0024  

 Th2832
Cts/S
.0017.0017.0017.0017      
.0001
7.814

.0018  

.0016  

.0019  

 Ti3349
Cts/S
.0020.0020.0020.0020      
.0002
11.72

.0021  

.0022  

.0017  

 Tl1908
Cts/S

-.0002-.0002-.0002-.0002      
 .0001
39.39

-.0003  
-.0001  
-.0003  

 U_3670
Cts/S
.0202.0202.0202.0202      
.0002
.7474

.0201  

.0203  

.0201  

 V_2908
Cts/S

-.0023-.0023-.0023-.0023      
 .0003
15.35

-.0022  
-.0019  
-.0026  

 Zn2138
Cts/S
.0005.0005.0005.0005      
.0001
10.49

.0006  

.0005  

.0005  
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Sample Name: CALBLK1        Acquired: 2/14/2014 13:05:19        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7164.97164.97164.97164.9      
  39.1

.54523

7187.3 
7187.6 
7119.8 
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Sample Name: CAL 1        Acquired: 2/14/2014 13:09:14        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.0120.0120.0120.0120      
.0002
1.534

.0121  

.0120  

.0118  

 Al3961
Cts/S
.0367.0367.0367.0367      
.0002
.5989

.0368  

.0369  

.0365  

 As1890
Cts/S
.0003.0003.0003.0003      
.0001
18.27

.0003  

.0003  

.0004  

 B_2496
Cts/S
.0088.0088.0088.0088      
.0002
2.620

.0091  

.0087  

.0087  

 Ba4554
Cts/S
.6316.6316.6316.6316      
.0014
.2141

.6313  

.6331  

.6304  

 Be3130
Cts/S
.0797.0797.0797.0797      
.0004
.4709

.0800  

.0796  

.0793  

 Bi2230
Cts/S
.0101.0101.0101.0101      
.0001
1.167

.0100  

.0102  

.0100  

 Ca1840
Cts/S
.0988.0988.0988.0988      
.0003
.3411

.0988  

.0991  

.0985  

 Cd2288
Cts/S
.0042.0042.0042.0042      
.0000
.9919

.0042  

.0043  

.0042  

 Co2286
Cts/S
.0186.0186.0186.0186      
.0001
.5924

.0187  

.0185  

.0185  

 Cr2835
Cts/S
.0032.0032.0032.0032      
.0001
1.860

.0032  

.0033  

.0033  

 Cu2178
Cts/S
.0019.0019.0019.0019      
.0001
5.945

.0019  

.0020  

.0017  

 Fe2599
Cts/S
.0300.0300.0300.0300      
.0001
.3863

.0299  

.0300  

.0301  

 K_7664
Cts/S
.6245.6245.6245.6245      
.0021
.3390

.6223  

.6248  

.6265  

 Li6707
Cts/S
.1902.1902.1902.1902      
.0013
.6853

.1890  

.1901  

.1916  

 Mg2798
Cts/S
.0293.0293.0293.0293      
.0003
.8580

.0291  

.0292  

.0296  

 Mn2576
Cts/S
.0237.0237.0237.0237      
.0003
1.067

.0236  

.0236  

.0240  

 Mo2020
Cts/S
.0150.0150.0150.0150      
.0001
.8177

.0151  

.0150  

.0148  

 Na5895
Cts/S
.4241.4241.4241.4241      
.0026
.6142

.4212  

.4251  

.4261  

 Ni2216
Cts/S
.0200.0200.0200.0200      
.0000
.0689

.0200  

.0200  

.0200  

 P_1774
Cts/S
.0131.0131.0131.0131      
.0000
.2636

.0131  

.0132  

.0131  

 Pb2203
Cts/S
.0010.0010.0010.0010      
.0000
4.236

.0010  

.0011  

.0010  

 S_1820
Cts/S
.1294.1294.1294.1294      
.0007
.5413

.1301  

.1295  

.1287  

 Sb2068
Cts/S
.0004.0004.0004.0004      
.0000
8.323

.0005  

.0004  

.0004  

 Se1960
Cts/S
.0006.0006.0006.0006      
.0001
11.02

.0007  

.0006  

.0005  

 Si2516
Cts/S
.0329.0329.0329.0329      
.0004
1.080

.0333  

.0326  

.0329  

 Sn1899
Cts/S
.0102.0102.0102.0102      
.0001
1.388

.0104  

.0102  

.0101  

 Sr4077
Cts/S
.0946.0946.0946.0946      
.0016
1.685

.0959  

.0928  

.0950  

 Th2832
Cts/S
.0119.0119.0119.0119      
.0002
1.302

.0120  

.0118  

.0118  

 Ti3349
Cts/S
.0264.0264.0264.0264      
.0006
2.267

.0264  

.0269  

.0257  

 Tl1908
Cts/S
.0012.0012.0012.0012      
.0001
4.482

.0012  

.0013  

.0011  

 U_3670
Cts/S
.0566.0566.0566.0566      
.0014
2.491

.0582  

.0557  

.0558  

 V_2908
Cts/S
.0107.0107.0107.0107      
.0004
3.392

.0103  

.0107  

.0110  

 Zn2138
Cts/S
.0104.0104.0104.0104      
.0001
.9316

.0105  

.0103  

.0105  
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Sample Name: CAL 1        Acquired: 2/14/2014 13:09:14        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7141.57141.57141.57141.5      
   5.4

.07582

7137.6 
7147.6 
7139.1 
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Sample Name: Cal 2        Acquired: 2/14/2014 13:13:07        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
1.0751.0751.0751.075      
 .008

.7411

1.066  
1.077  
1.082  

 Al3961
Cts/S
8.5678.5678.5678.567      
 .027

.3104

8.597  
8.556  
8.548  

 As1890
Cts/S
.2222.2222.2222.2222      
.0010
.4400

.2214  

.2219  

.2233  

 B_2496
Cts/S
.8024.8024.8024.8024      
.0028
.3492

.8011  

.8006  

.8056  

 Ba4554
Cts/S
58.7958.7958.7958.79      

  .79
1.338

58.04  
58.73  
59.61  

 Be3130
Cts/S
74.9674.9674.9674.96      

  .21
.2833

75.06  
74.72  
75.11  

 Bi2230
Cts/S
.2713.2713.2713.2713      
.0019
.6823

.2697  

.2709  

.2733  

 Ca1840
Cts/S
4.6294.6294.6294.629      
 .031

.6711

4.606  
4.618  
4.664  

 Cd2288
Cts/S
4.1934.1934.1934.193      
 .019

.4548

4.177  
4.187  
4.214  

 Co2286
Cts/S
1.7371.7371.7371.737      
 .012

.7153

1.726  
1.734  
1.750  

 Cr2835
Cts/S
.7085.7085.7085.7085      
.0050
.7036

.7037  

.7080  

.7137  

 Cu2178
Cts/S
.3472.3472.3472.3472      
.0015
.4381

.3457  

.3471  

.3487  

 Fe2599
Cts/S
14.0514.0514.0514.05      

  .06
.4283

13.98  
14.05  
14.10  

 K_7664
Cts/S
5.6295.6295.6295.629      
 .031

.5541

5.663  
5.624  
5.601  

 Li6707
Cts/S
17.1017.1017.1017.10      

  .15
.8854

17.25  
17.10  
16.95  

 Mg2798
Cts/S
1.6231.6231.6231.623      
 .012

.7500

1.615  
1.616  
1.637  

 Mn2576
Cts/S
7.6527.6527.6527.652      
 .018

.2302

7.639  
7.644  
7.672  

 Mo2020
Cts/S
.3639.3639.3639.3639      
.0023
.6188

.3624  

.3628  

.3665  

 Na5895
Cts/S
20.7720.7720.7720.77      

  .10
.4883

20.87  
20.77  
20.67  

 Ni2216
Cts/S
2.2502.2502.2502.250      
 .012

.5527

2.240  
2.246  
2.264  

 P_1774
Cts/S
2.7652.7652.7652.765      
 .019

.6711

2.751  
2.759  
2.786  

 Pb2203
Cts/S
.4980.4980.4980.4980      
.0024
.4720

.4959  

.4975  

.5005  

 S_1820
Cts/S
1.2971.2971.2971.297      
 .008

.5876

1.291  
1.294  
1.305  

 Sb2068
Cts/S
.0559.0559.0559.0559      
.0001
.1507

.0559  

.0558  

.0560  

 Se1960
Cts/S
.0322.0322.0322.0322      
.0002
.6042

.0321  

.0321  

.0325  

 Si2516
Cts/S
.3733.3733.3733.3733      
.0009
.2412

.3739  

.3723  

.3738  

 Sn1899
Cts/S
.4850.4850.4850.4850      
.0027
.5516

.4825  

.4848  

.4878  

 Sr4077
Cts/S
90.6790.6790.6790.67      
 1.90

2.098

89.64  
92.87  
89.51  

 Th2832
Cts/S
.3915.3915.3915.3915      
.0030
.7713

.3882  

.3922  

.3942  

 Ti3349
Cts/S
5.8705.8705.8705.870      
 .014

.2392

5.853  
5.877  
5.878  

 Tl1908
Cts/S
.0631.0631.0631.0631      
.0005
.8334

.0626  

.0630  

.0637  

 U_3670
Cts/S
.4335.4335.4335.4335      
.0027
.6341

.4306  

.4340  

.4360  

 V_2908
Cts/S
1.2211.2211.2211.221      
 .003

.2036

1.220  
1.219  
1.224  

 Zn2138
Cts/S
2.3372.3372.3372.337      
 .015

.6397

2.325  
2.332  
2.353  

Page 873 of 1142



Sample Name: Cal 2        Acquired: 2/14/2014 13:13:07        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6765.66765.66765.66765.6      
  52.4

.77419

6812.3 
6775.5 
6709.0 
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Sample Name: Cal 3        Acquired: 2/14/2014 13:16:56        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
2.2812.2812.2812.281      
 .018

.7806

2.286  
2.296  
2.262  

 Al3961
Cts/S
18.0618.0618.0618.06      

  .19
1.074

18.27  
18.04  
17.88  

 As1890
Cts/S
.4708.4708.4708.4708      
.0041
.8701

.4746  

.4715  

.4665  

 B_2496
Cts/S
1.6901.6901.6901.690      
 .014

.8110

1.704  
1.688  
1.677  

 Ba4554
Cts/S
122.3122.3122.3122.3      

  1.2
.9882

121.8  
123.7  
121.5  

 Be3130
Cts/S
152.2152.2152.2152.2      

  1.2
.7673

151.2  
151.8  
153.5  

 Bi2230
Cts/S
.5661.5661.5661.5661      
.0049
.8724

.5706  

.5668  

.5608  

 Ca1840
Cts/S
9.3409.3409.3409.340      
 .085

.9098

9.411  
9.363  
9.246  

 Cd2288
Cts/S
8.7418.7418.7418.741      
 .077

.8825

8.809  
8.756  
8.657  

 Co2286
Cts/S
3.5653.5653.5653.565      
 .038

1.077

3.596  
3.577  
3.522  

 Cr2835
Cts/S
1.4511.4511.4511.451      
 .013

.8915

1.459  
1.458  
1.436  

 Cu2178
Cts/S
.7243.7243.7243.7243      
.0063
.8739

.7300  

.7254  

.7175  

 Fe2599
Cts/S
28.7528.7528.7528.75      

  .16
.5474

28.84  
28.84  
28.57  

 K_7664
Cts/S
11.6911.6911.6911.69      

  .23
1.965

11.94  
11.66  
11.48  

 Li6707
Cts/S
35.6135.6135.6135.61      

  .97
2.718

36.69  
35.32  
34.82  

 Mg2798
Cts/S
3.4913.4913.4913.491      
 .018

.5279

3.495  
3.507  
3.471  

 Mn2576
Cts/S
15.8015.8015.8015.80      

  .09
.5578

15.82  
15.88  
15.71  

 Mo2020
Cts/S
.7571.7571.7571.7571      
.0064
.8470

.7620  

.7593  

.7498  

 Na5895
Cts/S
43.3043.3043.3043.30      

  .58
1.340

42.64  
43.54  
43.72  

 Ni2216
Cts/S
4.6004.6004.6004.600      
 .037

.7950

4.632  
4.608  
4.560  

 P_1774
Cts/S
5.5955.5955.5955.595      
 .057

1.026

5.640  
5.614  
5.530  

 Pb2203
Cts/S
1.0161.0161.0161.016      
 .009

.8692

1.024  
1.018  
1.006  

 S_1820
Cts/S
2.7842.7842.7842.784      
 .020

.7224

2.802  
2.787  
2.763  

 Sb2068
Cts/S
.1185.1185.1185.1185      
.0011
.8917

.1195  

.1186  

.1174  

 Se1960
Cts/S
.0686.0686.0686.0686      
.0005
.6895

.0691  

.0684  

.0682  

 Si2516
Cts/S
.7924.7924.7924.7924      
.0050
.6352

.7964  

.7940  

.7867  

 Sn1899
Cts/S
.9998.9998.9998.9998      
.0073
.7282

1.006  
1.001  
 .9919  

 Sr4077
Cts/S
183.2183.2183.2183.2      

  1.5
.8059

181.5  
183.8  
184.2  

 Th2832
Cts/S
.8178.8178.8178.8178      
.0070
.8563

.8234  

.8201  

.8100  

 Ti3349
Cts/S
12.2212.2212.2212.22      

  .07
.5509

12.28  
12.23  
12.15  

 Tl1908
Cts/S
.1271.1271.1271.1271      
.0011
.8513

.1280  

.1273  

.1259  

 U_3670
Cts/S
.8742.8742.8742.8742      
.0079
.9021

.8745  

.8820  

.8662  

 V_2908
Cts/S
2.5612.5612.5612.561      
 .016

.6276

2.572  
2.569  
2.543  

 Zn2138
Cts/S
4.8274.8274.8274.827      
 .047

.9708

4.867  
4.839  
4.775  
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Sample Name: Cal 3        Acquired: 2/14/2014 13:16:56        Type: Cal

Method: 2014v2(v11)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6510.26510.26510.26510.2      
  68.5

1.0528

6455.5 
6487.9 
6587.1 
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

 3.3 

Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000676 Re-Slope: 1.000000

A1 (Gain): 1.119746 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999596 Status: OK.

Std Error of Est: 0.000247

Predicted MDL: 0.000488

Predicted MQL: 0.001626

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00068 .000 1

CAL 1 .01000 .01129 .001 12.9 .01197 .000 1

Cal 2 1.0000 .96070 -.039 -3.93 1.0751 .008 1

Cal 3 2.0000 2.0380 .038 1.90 2.2814 .018 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -2 

 0 

 2 

 4 

 6 

 8 

 10 

 12 

 14 

 16 

 18 

 20 

 22 

Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000092 Re-Slope: 1.000000

Page 877 of 1142



A1 (Gain): 0.177546 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999695 Status: OK.

Std Error of Est: 0.001074

Predicted MDL: 0.006261

Predicted MQL: 0.020871

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00009 .001 1

CAL 1 .20000 .20624 .006 3.12 .03671 .000 1

Cal 2 50.000 48.253 -1.75 -3.49 8.5671 .027 1

Cal 3 100.00 101.74 1.74 1.74 18.064 .194 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.03 
 0.02 
 0.07 
 0.12 
 0.17 
 0.22 
 0.27 
 0.32 
 0.37 
 0.42 
 0.47 
 0.52 
 0.57 
 0.62 

As 189.042 {478}As 189.042 {478}As 189.042 {478}As 189.042 {478}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000093 Re-Slope: 1.000000

A1 (Gain): 0.046214 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999638 Status: OK.

Std Error of Est: 0.000022

Predicted MDL: 0.001253

Predicted MQL: 0.004176

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00009 .000 1

CAL 1 .01000 .00930 -.001 -7.04 .00034 .000 1

Cal 2 5.0000 4.8104 -.190 -3.79 .22222 .001 1

Cal 3 10.000 10.190 .190 1.90 .47084 .004 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

 1.6 

 1.8 

 2 

 2.2 

B 249.678 {135}B 249.678 {135}B 249.678 {135}B 249.678 {135}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000519 Re-Slope: 1.000000

A1 (Gain): 0.165522 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.998878 Status: OK.

Std Error of Est: 0.000431

Predicted MDL: 0.002095

Predicted MQL: 0.006982

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00005 .000 .000 .00053 .000 1

CAL 1 .10000 .05012 -.050 -49.9 .00881 .000 1

Cal 2 5.0000 4.8447 -.155 -3.11 .80242 .003 1

Cal 3 10.000 10.205 .205 2.05 1.6897 .014 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 20 

 40 

 60 

 80 

 100 

 120 

 140 

 160 

Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.014317 Re-Slope: 1.000000

A1 (Gain): 12.073176 Y-int: 0.000000

Page 879 of 1142



A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999828 Status: OK.

Std Error of Est: 0.008682

Predicted MDL: 0.000116

Predicted MQL: 0.000387

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .01431 .002 1

CAL 1 .05000 .05113 .001 2.26 .63162 .001 1

Cal 2 5.0000 4.8686 -.131 -2.63 58.794 .787 1

Cal 3 10.000 10.130 .130 1.30 122.32 1.21 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -10 

 10 

 30 

 50 

 70 

 90 

 110 

 130 

 150 

 170 

 190 

 210 

Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000426 Re-Slope: 1.000000

A1 (Gain): 15.143388 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999975 Status: OK.

Std Error of Est: 0.001312

Predicted MDL: 0.000033

Predicted MQL: 0.000111

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00042 .001 1

CAL 1 .00500 .00523 .000 4.65 .07966 .000 1

Cal 2 5.0000 4.9502 -.050 -.995 74.964 .212 1

Cal 3 10.000 10.050 .050 .495 152.18 1.17 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000212 Re-Slope: 1.000000

A1 (Gain): 0.055711 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999711 Status: OK.

Std Error of Est: 0.000104

Predicted MDL: 0.001818

Predicted MQL: 0.006060

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00003 .000 .000 .00021 .000 1

CAL 1 .20000 .17674 -.023 -11.6 .01006 .000 1

Cal 2 5.0000 4.8657 -.134 -2.69 .27129 .002 1

Cal 3 10.000 10.158 .158 1.58 .56610 .005 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -1 
 0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 

 10 
 11 
 12 

Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000508 Re-Slope: 1.000000

A1 (Gain): 0.093176 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999977 Status: OK.

Std Error of Est: 0.000346

Predicted MDL: 0.000615

Predicted MQL: 0.002050

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00006 .000 .000 -.00051 .000 1

CAL 1 1.0000 1.0660 .066 6.60 .09882 .000 1

Cal 2 50.000 49.689 -.311 -.623 4.6293 .031 1

Cal 3 100.00 100.25 .245 .245 9.3399 .085 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -1 
 0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 

 10 
 11 
 12 

Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000062 Re-Slope: 1.000000

A1 (Gain): 0.862217 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999811 Status: OK.

Std Error of Est: 0.000205

Predicted MDL: 0.000118

Predicted MQL: 0.000392

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00006 .000 1

CAL 1 .00500 .00485 .000 -3.10 .00424 .000 1

Cal 2 5.0000 4.8626 -.137 -2.75 4.1927 .019 1

Cal 3 10.000 10.138 .138 1.38 8.7408 .077 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -1 

 -0.5 

 0 

 0.5 

 1 

 1.5 

 2 

 2.5 

 3 

 3.5 

 4 

 4.5 

 5 

Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000031 Re-Slope: 1.000000

A1 (Gain): 0.353509 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999921 Status: OK.

Std Error of Est: 0.000172

Predicted MDL: 0.000225

Predicted MQL: 0.000750

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00003 .000 1

CAL 1 .05000 .05260 .003 5.19 .01856 .000 1

Cal 2 5.0000 4.9129 -.087 -1.74 1.7367 .012 1

Cal 3 10.000 10.084 .084 .845 3.5649 .038 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

 1.6 

 1.8 

 2 

Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001707 Re-Slope: 1.000000

A1 (Gain): 0.143727 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999931 Status: OK.

Std Error of Est: 0.000029

Predicted MDL: 0.000701

Predicted MQL: 0.002337

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00171 .000 1

CAL 1 .01000 .01071 .001 7.08 .00325 .000 1

Cal 2 5.0000 4.9175 -.083 -1.65 .70848 .005 1

Cal 3 10.000 10.082 .082 .818 1.4507 .013 1
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Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000102 Re-Slope: 1.000000

A1 (Gain): 0.071455 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999798 Status: OK.

Std Error of Est: 0.000039

Predicted MDL: 0.001340

Predicted MQL: 0.004467

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00010 .000 1

CAL 1 .02500 .02745 .002 9.81 .00186 .000 1

Cal 2 5.0000 4.8597 -.140 -2.81 .34715 .002 1

Cal 3 10.000 10.138 .138 1.38 .72430 .006 1
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Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000119 Re-Slope: 1.000000

A1 (Gain): 0.285316 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999941 Status: OK.

Std Error of Est: 0.000538

Predicted MDL: 0.001201

Predicted MQL: 0.004003

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00012 .000 1

CAL 1 .10000 .10479 .005 4.79 .03002 .000 1

Cal 2 50.000 49.233 -.767 -1.53 14.047 .060 1

Cal 3 100.00 100.76 .762 .762 28.749 .157 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
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K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001886 Re-Slope: 1.000000

A1 (Gain): 0.115753 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999751 Status: OK.

Std Error of Est: 0.003212

Predicted MDL: 0.017802

Predicted MQL: 0.059339

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00029 .000 .000 .00185 .001 1

CAL 1 5.0000 5.3789 .379 7.58 .62451 .002 1

Cal 2 50.000 48.617 -1.38 -2.77 5.6294 .031 1

Cal 3 100.00 101.00 1.00 1.00 11.693 .230 1
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Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.004820 Re-Slope: 1.000000

A1 (Gain): 3.515976 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999803 Status: OK.

Std Error of Est: 0.002706

Predicted MDL: 0.000613

Predicted MQL: 0.002043

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00484 .002 1

CAL 1 .05000 .05547 .005 10.9 .19023 .001 1

Cal 2 5.0000 4.8649 -.135 -2.70 17.100 .151 1

Cal 3 10.000 10.130 .130 1.30 35.611 .968 1
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Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001668 Re-Slope: 1.000000

A1 (Gain): 0.034093 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999408 Status: OK.

Std Error of Est: 0.000645

Predicted MDL: 0.011540

Predicted MQL: 0.038468

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00011 .000 .000 -.00166 .000 1

CAL 1 1.0000 .90800 -.092 -9.20 .02929 .000 1

Cal 2 50.000 47.646 -2.35 -4.71 1.6227 .012 1

Cal 3 100.00 102.45 2.45 2.45 3.4910 .018 1
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Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000425 Re-Slope: 1.000000

A1 (Gain): 1.563612 Y-int: 0.000000

Page 887 of 1142



A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999887 Status: OK.

Std Error of Est: 0.000498

Predicted MDL: 0.000233

Predicted MQL: 0.000775

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00043 .000 1

CAL 1 .01500 .01545 .000 2.97 .02373 .000 1

Cal 2 5.0000 4.8938 -.106 -2.12 7.6517 .018 1

Cal 3 10.000 10.106 .106 1.06 15.801 .088 1
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Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000072 Re-Slope: 1.000000

A1 (Gain): 0.373727 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999832 Status: OK.

Std Error of Est: 0.000107

Predicted MDL: 0.000185

Predicted MQL: 0.000618

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00007 .000 1

CAL 1 .04000 .04027 .000 .663 .01498 .000 1

Cal 2 1.0000 .97386 -.026 -2.61 .36389 .002 1

Cal 3 2.0000 2.0259 .026 1.29 .75705 .006 1
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Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.022986 Re-Slope: 1.000000

A1 (Gain): 0.427588 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999812 Status: OK.

Std Error of Est: 0.004549

Predicted MDL: 0.005074

Predicted MQL: 0.016913

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00003 .000 .000 -.02300 .002 1

CAL 1 1.0000 1.0456 .046 4.56 .42411 .003 1

Cal 2 50.000 48.636 -1.36 -2.73 20.773 .101 1

Cal 3 100.00 101.32 1.32 1.32 43.299 .580 1
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Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000232 Re-Slope: 1.000000

A1 (Gain): 0.456701 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999937 Status: OK.

Std Error of Est: 0.000177

Predicted MDL: 0.000239

Predicted MQL: 0.000796

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00023 .000 1

CAL 1 .04000 .04333 .003 8.33 .02002 .000 1

Cal 2 5.0000 4.9257 -.074 -1.49 2.2498 .012 1

Cal 3 10.000 10.071 .071 .709 4.5996 .037 1
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P 177.495 {490}P 177.495 {490}P 177.495 {490}P 177.495 {490}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000020 Re-Slope: 1.000000

A1 (Gain): 0.055729 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999982 Status: OK.

Std Error of Est: 0.000092

Predicted MDL: 0.001029

Predicted MQL: 0.003430

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00002 .000 .000 .00002 .000 1

CAL 1 .25000 .23513 -.015 -5.95 .01312 .000 1

Cal 2 50.000 49.617 -.383 -.766 2.7651 .019 1

Cal 3 100.00 100.40 .398 .398 5.5951 .057 1
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Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000171 Re-Slope: 1.000000

A1 (Gain): 0.100966 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999945 Status: OK.

Std Error of Est: 0.000018

Predicted MDL: 0.000929

Predicted MQL: 0.003096

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00017 .000 1

CAL 1 .01000 .01189 .002 18.9 .00103 .000 1

Cal 2 5.0000 4.9336 -.066 -1.33 .49796 .002 1

Cal 3 10.000 10.064 .064 .645 1.0160 .009 1
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S 182.034 {485}S 182.034 {485}S 182.034 {485}S 182.034 {485}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000007 Re-Slope: 1.000000

A1 (Gain): 0.027163 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999434 Status: OK.

Std Error of Est: 0.001138

Predicted MDL: 0.001999

Predicted MQL: 0.006663

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00034 .000 .000 .00000 .000 1

CAL 1 5.0000 4.7655 -.235 -4.69 .12944 .001 1

Cal 2 50.000 47.738 -2.26 -4.52 1.2967 .008 1

Cal 3 100.00 102.50 2.50 2.50 2.7841 .020 1
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Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000094 Re-Slope: 1.000000

A1 (Gain): 0.058161 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999617 Status: OK.

Std Error of Est: 0.000012

Predicted MDL: 0.001507

Predicted MQL: 0.005024

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00009 .000 1

CAL 1 .01000 .00873 -.001 -12.7 .00041 .000 1

Cal 2 1.0000 .96261 -.037 -3.74 .05589 .000 1

Cal 3 2.0000 2.0387 .039 1.93 .11848 .001 1
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Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000133 Re-Slope: 1.000000

A1 (Gain): 0.033497 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999530 Status: OK.

Std Error of Est: 0.000010

Predicted MDL: 0.001933

Predicted MQL: 0.006442

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00013 .000 1

CAL 1 .01500 .01353 -.001 -9.81 .00059 .000 1

Cal 2 1.0000 .95812 -.042 -4.19 .03223 .000 1

Cal 3 2.0000 2.0434 .043 2.17 .06858 .000 1
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Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.003968 Re-Slope: 1.000000

A1 (Gain): 0.077058 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999501 Status: OK.

Std Error of Est: 0.000270

Predicted MDL: 0.004598

Predicted MQL: 0.015327

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00003 .000 .000 .00397 .000 1

CAL 1 .40000 .37592 -.024 -6.02 .03294 .000 1

Cal 2 5.0000 4.7929 -.207 -4.14 .37330 .001 1

Cal 3 10.000 10.231 .231 2.31 .79236 .005 1
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Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000002 Re-Slope: 1.000000

A1 (Gain): 0.099008 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999897 Status: OK.

Std Error of Est: 0.000078

Predicted MDL: 0.000520

Predicted MQL: 0.001734

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00000 .000 1

CAL 1 .10000 .10346 .003 3.46 .01024 .000 1

Cal 2 5.0000 4.8989 -.101 -2.02 .48503 .003 1

Cal 3 10.000 10.098 .098 .977 .99975 .007 1
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Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.003004 Re-Slope: 1.000000

A1 (Gain): 18.256107 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999988 Status: OK.

Std Error of Est: 0.001082

Predicted MDL: 0.000051

Predicted MQL: 0.000169

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00301 .001 1

CAL 1 .00500 .00535 .000 6.90 .09458 .002 1

Cal 2 5.0000 4.9668 -.033 -.663 90.672 1.90 1

Cal 3 10.000 10.033 .033 .328 183.16 1.48 1
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Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001733 Re-Slope: 1.000000

A1 (Gain): 0.080000 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.998878 Status: OK.

Std Error of Est: 0.000296

Predicted MDL: 0.002957

Predicted MQL: 0.009856

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00007 .000 .000 .00174 .000 1

CAL 1 .20000 .12673 -.073 -36.6 .01187 .000 1

Cal 2 5.0000 4.8724 -.128 -2.55 .39152 .003 1

Cal 3 10.000 10.201 .201 2.01 .81780 .007 1
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 0 

 2 

 4 

 6 

 8 

 10 

 12 

 14 

 16 

Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.002005 Re-Slope: 1.000000

A1 (Gain): 1.205580 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999824 Status: OK.

Std Error of Est: 0.000555

Predicted MDL: 0.000561

Predicted MQL: 0.001870

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00200 .000 1

CAL 1 .02000 .02020 .000 .995 .02636 .001 1

Cal 2 5.0000 4.8670 -.133 -2.66 5.8696 .014 1

Cal 3 10.000 10.133 .133 1.33 12.218 .067 1
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

 0.19 

Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000247 Re-Slope: 1.000000

A1 (Gain): 0.063605 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999933 Status: OK.

Std Error of Est: 0.000008

Predicted MDL: 0.001059

Predicted MQL: 0.003531

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00025 .000 1

CAL 1 .02000 .02278 .003 13.9 .00120 .000 1

Cal 2 1.0000 .99566 -.004 -.434 .06308 .001 1

Cal 3 2.0000 2.0016 .002 .078 .12706 .001 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

 0.9 

 1 

 1.1 

 1.2 

U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.020162 Re-Slope: 1.000000

A1 (Gain): 0.084116 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999585 Status: OK.

Std Error of Est: 0.000302

Predicted MDL: 0.007814

Predicted MQL: 0.026048

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00007 .000 .000 .02017 .000 1

CAL 1 .50000 .43272 -.067 -13.5 .05656 .001 1

Cal 2 5.0000 4.9142 -.086 -1.72 .43353 .003 1

Cal 3 10.000 10.153 .153 1.53 .87420 .008 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

 3.3 

V 290.882 {116}V 290.882 {116}V 290.882 {116}V 290.882 {116}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.002264 Re-Slope: 1.000000

A1 (Gain): 0.252457 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999761 Status: OK.

Std Error of Est: 0.000214

Predicted MDL: 0.002221

Predicted MQL: 0.007403

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00226 .000 1

CAL 1 .05000 .05126 .001 2.52 .01068 .000 1

Cal 2 5.0000 4.8450 -.155 -3.10 1.2209 .002 1

Cal 3 10.000 10.154 .154 1.54 2.5611 .016 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 1.000000 Re-Slope: 1.000000

A1 (Gain): 0.000000 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.000000 Status: Warning Zero Gain

Std Error of Est: 0.000000

Predicted MDL: n/a

Predicted MQL: n/a

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CAL 1 1.0000 .00000 -1.00 -100. 1.0000 .000 1

CALBLK1 .00000 .00000 .000 .000 1.0000 .000 1

Cal 2 5.0000 .00000 -5.00 -100. 1.0000 .000 1

Cal 3 10.000 .00000 -10.0 -100. 1.0000 .000 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}

Date of Fit: 2/14/2014 13:20:45 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000548 Re-Slope: 1.000000

A1 (Gain): 0.477527 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999884 Status: OK.

Std Error of Est: 0.000178

Predicted MDL: 0.000122

Predicted MQL: 0.000408

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00055 .000 1

CAL 1 .02000 .02072 .001 3.59 .01044 .000 1

Cal 2 5.0000 4.8923 -.108 -2.15 2.3368 .015 1

Cal 3 10.000 10.107 .107 1.07 4.8269 .047 1
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Sample Name: ICV        Acquired: 2/14/2014 13:20:53        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9841.9841.9841.9841     

.0015

.1548

.9828 

.9838 

.9858 

Chk Pass

 Al3961
ppm

49.6549.6549.6549.65     
  .58

1.161

49.28 
49.35 
50.31 

Chk Pass

 As1890
ppm

4.9944.9944.9944.994     
 .019

.3840

5.011 
4.973 
4.997 

Chk Pass

 B_2496
ppm

5.0535.0535.0535.053     
 .021

.4152

5.040 
5.042 
5.077 

Chk Pass

 Ba4554
ppm

4.9644.9644.9644.964     
 .063

1.261

4.896 
4.979 
5.018 

Chk Pass

 Be3130
ppm

5.0695.0695.0695.069     
 .055

1.079

5.062 
5.018 
5.127 

Chk Pass

 Bi2230
ppm

5.0275.0275.0275.027     
 .015

.3053

5.030 
5.011 
5.041 

Chk Pass

 Ca1840
ppm

50.8650.8650.8650.86     
  .20

.3912

50.99 
50.63 
50.96 

Chk Pass

 Cd2288
ppm

5.0545.0545.0545.054     
 .023

.4519

5.065 
5.028 
5.069 

Chk Pass

 Co2286
ppm

5.1455.1455.1455.145     
 .014

.2756

5.151 
5.129 
5.156 

Chk Pass

 Cr2835
ppm

5.0755.0755.0755.075     
 .016

.3073

5.069 
5.064 
5.093 

Chk Pass

 Cu2178
ppm

5.0365.0365.0365.036     
 .016

.3095

5.040 
5.019 
5.049 

Chk Pass

 Fe2599
ppm

50.4550.4550.4550.45     
  .34

.6789

50.41 
50.13 
50.81 

Chk Pass

 K_7664
ppm

48.8948.8948.8948.89     
  .66

1.358

48.55 
48.45 
49.65 

Chk Pass

 Li6707
ppm

4.9204.9204.9204.920     
 .070

1.433

4.882 
4.877 
5.002 

Chk Pass

 Mg2798
ppm

50.2250.2250.2250.22     
  .28

.5525

50.38 
49.90 
50.38 

Chk Pass

 Mn2576
ppm

5.0645.0645.0645.064     
 .035

.6925

5.049 
5.038 
5.104 

Chk Pass

 Mo2020
ppm

1.0201.0201.0201.020     
 .004

.3431

1.021 
1.016 
1.023 

Chk Pass

 Na5895
ppm

48.7748.7748.7748.77     
  .65

1.332

48.49 
48.31 
49.51 

Chk Pass

 Ni2216
ppm

5.1445.1445.1445.144     
 .025

.4946

5.162 
5.115 
5.154 

Chk Pass

 P_1774
ppm

5.5155.5155.5155.515    F 
 .018

.3339

5.512 
5.498 
5.534 

Chk Fail
5.000

10.00%

 Pb2203
ppm

5.1055.1055.1055.105     
 .023

.4568

5.123 
5.079 
5.113 

Chk Pass

 S_1820
ppm

50.1250.1250.1250.12     
  .18

.3541

50.19 
49.92 
50.25 

Chk Pass

 Sb2068
ppm

1.0101.0101.0101.010     
 .004

.3928

1.011 
1.006 
1.013 

Chk Pass

 Se1960
ppm

1.0101.0101.0101.010     
 .006

.6201

1.011 
1.003 
1.016 

Chk Pass

 Si2516
ppm

4.9914.9914.9914.991     
 .023

.4591

4.988 
4.969 
5.015 

Chk Pass

 Sn1899
ppm

5.0825.0825.0825.082     
 .012

.2396

5.091 
5.068 
5.086 

Chk Pass
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Sample Name: ICV        Acquired: 2/14/2014 13:20:53        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0915.0915.0915.091     
 .021

.4190

5.067 
5.103 
5.105 

Chk Pass

 Th2832
ppm

5.0175.0175.0175.017     
 .018

.3558

5.009 
5.005 
5.038 

Chk Pass

 Ti3349
ppm

4.9984.9984.9984.998     
 .040

.7909

4.981 
4.970 
5.043 

Chk Pass

 Tl1908
ppm

1.0361.0361.0361.036     
 .003

.2647

1.039 
1.033 
1.037 

Chk Pass

 U_3670
ppm

5.0295.0295.0295.029     
 .016

.3175

5.014 
5.028 
5.046 

Chk Pass

 V_2908
ppm

4.9674.9674.9674.967     
 .021

.4146

4.961 
4.950 
4.990 

Chk Pass

 Zn2138
ppm

5.0325.0325.0325.032     
 .017

.3451

5.040 
5.013 
5.045 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6797.76797.76797.76797.7     
  32.9

.48386

6796.6 
6831.1 
6765.3 
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Sample Name: ICB        Acquired: 2/14/2014 13:24:42        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0003
319.7

-.0002 
 .0003 
 .0001 

Chk Pass

 Al3961
ppm

.0185.0185.0185.0185     

.0196
106.0

.0015 

.0400 

.0141 

Chk Pass

 As1890
ppm

.0012.0012.0012.0012     

.0004
31.97

.0017 

.0012 

.0009 

Chk Pass

 B_2496
ppm

.0218.0218.0218.0218     

.0031
14.19

.0229 

.0242 

.0183 

Chk Pass

 Ba4554
ppm

.0023.0023.0023.0023     

.0022
94.71

.0011 

.0049 

.0010 

Chk Pass

 Be3130
ppm

.0023.0023.0023.0023     

.0021
91.46

.0012 

.0047 

.0010 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0024
654.6

-.0026 
 .0022 
-.0007 

Chk Pass

 Ca1840
ppm

.0043.0043.0043.0043     

.0008
17.70

.0052 

.0040 

.0038 

Chk Pass

 Cd2288
ppm

.0003.0003.0003.0003     

.0002
55.11

.0006 

.0002 

.0002 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0001
27.02

.0002 

.0002 

.0001 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0003
498.3

.0003 
-.0004 
-.0001 

Chk Pass

 Cu2178
ppm

.0028.0028.0028.0028     

.0007
23.13

.0034 

.0030 

.0021 

Chk Pass

 Fe2599
ppm

.0245.0245.0245.0245     

.0229
93.46

.0128 

.0509 

.0099 

Chk Pass

 K_7664
ppm

.0823.0823.0823.0823     

.0301
36.58

.0765 

.1149 

.0555 

Chk Pass

 Li6707
ppm

.0013.0013.0013.0013     

.0021
155.8

.0004 

.0038 
-.0001 

Chk Pass

 Mg2798
ppm

.0095.0095.0095.0095     

.0299
314.1

.0064 

.0409 
-.0187 

Chk Pass

 Mn2576
ppm

.0025.0025.0025.0025     

.0021
82.66

.0014 

.0049 

.0012 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
444.7

-.0001 
 .0001 
 .0001 

Chk Pass

 Na5895
ppm

.0233.0233.0233.0233     

.0174
74.56

.0129 

.0434 

.0137 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0002
89.78

.0001 

.0001 

.0004 

Chk Pass

 P_1774
ppm

.0014.0014.0014.0014     

.0004
27.29

.0012 

.0018 

.0011 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0007
178.9

-.0001 
 .0001 
-.0012 

Chk Pass

 S_1820
ppm

.0060.0060.0060.0060     

.0013
21.16

.0074 

.0056 

.0050 

Chk Pass

 Sb2068
ppm

.0013.0013.0013.0013     

.0020
156.6

.0005 
-.0002 
 .0035 

Chk Pass
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Sample Name: ICB        Acquired: 2/14/2014 13:24:42        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Se1960
ppm

.0000.0000.0000.0000    <

.0016
88.64

-.0033 
-.0002 
-.0019 

Chk Pass

 Si2516
ppm

.0081.0081.0081.0081     

.0014
17.38

.0083 

.0065 

.0093 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0004
82.24

.0009 

.0005 

.0001 

Chk Pass

 Sr4077
ppm

.0022.0022.0022.0022    W 

.0022
96.23

.0012 

.0047 

.0008 

Chk Warn
.0011

-.0011

 Th2832
ppm

.0024.0024.0024.0024     

.0027
113.3

.0045 

.0033 
-.0007 

Chk Pass

 Ti3349
ppm

.0034.0034.0034.0034     

.0024
72.00

.0021 

.0062 

.0019 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0007
49.44

-.0007 
-.0017 
-.0021 

Chk Pass

 U_3670
ppm

.0144.0144.0144.0144     

.0017
11.62

.0163 

.0136 

.0132 

Chk Pass

 V_2908
ppm

.0066.0066.0066.0066     

.0043
65.37

.0050 

.0115 

.0034 

Chk Pass

 Zn2138
ppm

.0007.0007.0007.0007     

.0001
14.67

.0007 

.0006 

.0007 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7056.37056.37056.37056.3     
  20.0

.28385

7036.2 
7056.5 
7076.3 
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Sample Name: LLC        Acquired: 2/14/2014 13:28:38        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0113.0113.0113.0113     

.0006
4.900

.0107 

.0114 

.0118 

Chk Pass

 Al3961
ppm

.1970.1970.1970.1970     

.0044
2.243

.2021 

.1938 

.1952 

Chk Pass

 As1890
ppm

.0098.0098.0098.0098     

.0016
15.87

.0113 

.0100 

.0082 

Chk Pass

 B_2496
ppm

.0584.0584.0584.0584     

.0019
3.332

.0603 

.0585 

.0564 

Chk Pass

 Ba4554
ppm

.0506.0506.0506.0506     

.0001

.2890

.0506 

.0505 

.0508 

Chk Pass

 Be3130
ppm

.0054.0054.0054.0054     

.0000

.2700

.0054 

.0054 

.0054 

Chk Pass

 Bi2230
ppm

.1814.1814.1814.1814     

.0017

.9296

.1831 

.1814 

.1798 

Chk Pass

 Ca1840
ppm

1.1021.1021.1021.102     
 .005

.4776

1.096 
1.105 
1.104 

Chk Pass

 Cd2288
ppm

.0050.0050.0050.0050     

.0001
1.286

.0049 

.0050 

.0051 

Chk Pass

 Co2286
ppm

.0548.0548.0548.0548     

.0002

.3896

.0546 

.0547 

.0550 

Chk Pass

 Cr2835
ppm

.0123.0123.0123.0123    W 

.0006
5.126

.0118 

.0130 

.0120 

Chk Warn
.0100

20.00%

 Cu2178
ppm

.0285.0285.0285.0285     

.0017
6.070

.0276 

.0305 

.0273 

Chk Pass

 Fe2599
ppm

.1086.1086.1086.1086     

.0024
2.255

.1059 

.1090 

.1108 

Chk Pass

 K_7664
ppm

5.1475.1475.1475.147     
 .028

.5471

5.168 
5.115 
5.158 

Chk Pass

 Li6707
ppm

.0539.0539.0539.0539     

.0007
1.325

.0546 

.0538 

.0532 

Chk Pass

 Mg2798
ppm

.9526.9526.9526.9526     

.0137
1.436

.9466 

.9431 

.9683 

Chk Pass

 Mn2576
ppm

.0159.0159.0159.0159     

.0001

.4422

.0159 

.0158 

.0160 

Chk Pass

 Mo2020
ppm

.0412.0412.0412.0412     

.0001

.3205

.0413 

.0411 

.0414 

Chk Pass

 Na5895
ppm

1.0161.0161.0161.016     
 .005

.4663

1.011 
1.018 
1.020 

Chk Pass

 Ni2216
ppm

.0441.0441.0441.0441     

.0004

.9822

.0439 

.0437 

.0446 

Chk Pass

 P_1774
ppm

.2452.2452.2452.2452     

.0010

.4035

.2447 

.2463 

.2446 

Chk Pass

 Pb2203
ppm

.0110.0110.0110.0110     

.0005
4.966

.0108 

.0117 

.0107 

Chk Pass

 S_1820
ppm

4.8674.8674.8674.867     
 .017

.3477

4.852 
4.864 
4.885 

Chk Pass

 Sb2068
ppm

.0101.0101.0101.0101     

.0013
12.76

.0087 

.0104 

.0113 

Chk Pass
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Sample Name: LLC        Acquired: 2/14/2014 13:28:38        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Se1960
ppm

.0140.0140.0140.0140     

.0004
2.934

.0143 

.0141 

.0135 

Chk Pass

 Si2516
ppm

.3857.3857.3857.3857     

.0009

.2257

.3851 

.3853 

.3867 

Chk Pass

 Sn1899
ppm

.1058.1058.1058.1058     

.0016
1.545

.1048 

.1049 

.1077 

Chk Pass

 Sr4077
ppm

.0054.0054.0054.0054     

.0000

.8301

.0055 

.0054 

.0054 

Chk Pass

 Th2832
ppm

.1362.1362.1362.1362    F 

.0013

.9843

.1350 

.1377 

.1360 

Chk Fail
.2000

-30.00%

 Ti3349
ppm

.0207.0207.0207.0207     

.0006
2.892

.0203 

.0214 

.0205 

Chk Pass

 Tl1908
ppm

.0229.0229.0229.0229     

.0004
1.551

.0228 

.0225 

.0232 

Chk Pass

 U_3670
ppm

.4803.4803.4803.4803     

.0041

.8460

.4759 

.4840 

.4810 

Chk Pass

 V_2908
ppm

.0549.0549.0549.0549     

.0015
2.673

.0559 

.0532 

.0557 

Chk Pass

 Zn2138
ppm

.0213.0213.0213.0213     

.0001

.6400

.0213 

.0215 

.0212 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6907.46907.46907.46907.4     
  44.3

.64143

6955.9 
6897.3 
6869.1 
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Sample Name: ICSA        Acquired: 2/14/2014 13:32:30        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
88.51

-.0002 
-.0001 
-.0005 

Chk Pass

 Al3961
ppm

100.9100.9100.9100.9     
   .2

.1961

100.7 
101.0 
101.0 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    W<

.0012
14.62

-.0076 
-.0077 
-.0098 

Chk Warn
.0054

-.0054

 B_2496
ppm

.0000.0000.0000.0000    W<

.0006
1.258

-.0461 
-.0453 
-.0464 

Chk Warn
.0324

-.0324

 Ba4554
ppm

.0006.0006.0006.0006     

.0001
12.18

.0006 

.0005 

.0006 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
26.21

.0001 

.0001 

.0000 

Chk Pass

 Bi2230
ppm

.0060.0060.0060.0060     

.0015
24.89

.0060 

.0075 

.0045 

Chk Pass

 Ca1840
ppm

101.9101.9101.9101.9     
  1.7

1.692

 99.87 
102.9 
102.8 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
44.94

-.0002 
-.0004 
-.0004 

Chk Pass

 Co2286
ppm

.0017.0017.0017.0017     

.0001
5.657

.0017 

.0018 

.0016 

Chk Pass

 Cr2835
ppm

.1610.1610.1610.1610    F 

.0015

.9394

.1603 

.1628 

.1600 

Chk Fail
.0100

-.0100

 Cu2178
ppm

.0013.0013.0013.0013     

.0019
141.9

.0034 

.0008 
-.0002 

Chk Pass

 Fe2599
ppm

99.6599.6599.6599.65     
  .50

.4997

99.07 
99.96 
99.91 

Chk Pass

 K_7664
ppm

101.0101.0101.0101.0     
   .2

.1956

101.2 
100.9 
100.8 

Chk Pass

 Li6707
ppm

.0009.0009.0009.0009     

.0002
28.09

.0008 

.0007 

.0012 

Chk Pass

 Mg2798
ppm

101.8101.8101.8101.8     
   .7

.6709

101.0 
102.2 
102.1 

Chk Pass

 Mn2576
ppm

.0051.0051.0051.0051    W 

.0002
4.253

.0054 

.0050 

.0050 

Chk Warn
.0031

-.0031

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
48.58

-.0001 
-.0003 
-.0002 

Chk Pass

 Na5895
ppm

98.5798.5798.5798.57     
 1.19

1.205

98.27 
99.88 
97.56 

Chk Pass

 Ni2216
ppm

.0016.0016.0016.0016     

.0000

.5587

.0016 

.0016 

.0016 

Chk Pass

 P_1774
ppm

102.4102.4102.4102.4     
  2.0

1.961

100.1 
103.5 
103.5 

Chk Pass
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Sample Name: ICSA        Acquired: 2/14/2014 13:32:30        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Pb2203
ppm

.0000.0000.0000.0000    <

.0013
51.83

-.0029 
-.0011 
-.0036 

Chk Pass

 S_1820
ppm

104.0104.0104.0104.0     
  2.5

2.413

101.1 
105.4 
105.5 

Chk Pass

 Sb2068
ppm

.0052.0052.0052.0052     

.0011
20.76

.0054 

.0062 

.0041 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    F<

.0014
6.691

-.0202 
-.0201 
-.0226 

Chk Fail
.0150

-.0150

 Si2516
ppm

.0017.0017.0017.0017     

.0021
123.6

.0036 

.0021 
-.0006 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
80.18

-.0003 
-.0002 
-.0009 

Chk Pass

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
18.56

.0005 

.0004 

.0005 

Chk Pass

 Th2832
ppm

.1493.1493.1493.1493    W 

.0023
1.559

.1472 

.1490 

.1518 

Chk Warn
.0534

-.0534

 Ti3349
ppm

.0030.0030.0030.0030     

.0004
14.61

.0035 

.0029 

.0026 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0016
94.05

.0001 
-.0026 
-.0028 

Chk Pass

 U_3670
ppm

.4020.4020.4020.4020    W 

.0138
3.434

.4051 

.3869 

.4140 

Chk Warn
.0470

-.0470

 V_2908
ppm

.0077.0077.0077.0077     

.0001
1.865

.0076 

.0078 

.0076 

Chk Pass

 Zn2138
ppm

.0123.0123.0123.0123     

.0002
1.305

.0122 

.0125 

.0123 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6538.46538.46538.46538.4     
  28.3

.43335

6571.1 
6520.6 
6523.5 
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Sample Name: ICSAB        Acquired: 2/14/2014 13:36:26        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.5011.5011.5011.5011     

.0028

.5587

.4987 

.5006 

.5042 

Chk Pass

 Al3961
ppm

104.8104.8104.8104.8     
   .3

.2709

104.5 
105.1 
104.7 

Chk Pass

 As1890
ppm

2.5572.5572.5572.557     
 .015

.5912

2.540 
2.562 
2.569 

Chk Pass

 B_2496
ppm

2.5222.5222.5222.522     
 .011

.4272

2.510 
2.524 
2.531 

Chk Pass

 Ba4554
ppm

2.5742.5742.5742.574     
 .004

.1396

2.576 
2.577 
2.570 

Chk Pass

 Be3130
ppm

2.5992.5992.5992.599     
 .030

1.139

2.567 
2.605 
2.626 

Chk Pass

 Bi2230
ppm

2.5482.5482.5482.548     
 .021

.8397

2.524 
2.563 
2.558 

Chk Pass

 Ca1840
ppm

99.2199.2199.2199.21     
  .31

.3123

98.86 
99.33 
99.44 

Chk Pass

 Cd2288
ppm

2.5592.5592.5592.559     
 .018

.6844

2.539 
2.570 
2.569 

Chk Pass

 Co2286
ppm

2.4962.4962.4962.496     
 .014

.5711

2.480 
2.503 
2.506 

Chk Pass

 Cr2835
ppm

2.6192.6192.6192.619     
 .007

.2728

2.611 
2.621 
2.624 

Chk Pass

 Cu2178
ppm

2.5562.5562.5562.556     
 .024

.9525

2.528 
2.570 
2.570 

Chk Pass

 Fe2599
ppm

100.9100.9100.9100.9     
   .1

.1184

100.7 
100.8 
101.0 

Chk Pass

 K_7664
ppm

104.9104.9104.9104.9     
   .7

.6364

104.6 
105.7 
104.4 

Chk Pass

 Li6707
ppm

2.6912.6912.6912.691     
 .022

.8251

2.679 
2.717 
2.678 

Chk Pass

 Mg2798
ppm

101.6101.6101.6101.6     
   .5

.4628

101.1 
101.7 
102.0 

Chk Pass

 Mn2576
ppm

2.5202.5202.5202.520     
 .011

.4209

2.511 
2.518 
2.531 

Chk Pass

 Mo2020
ppm

.5016.5016.5016.5016     

.0029

.5872

.4983 

.5030 

.5037 

Chk Pass

 Na5895
ppm

103.3103.3103.3103.3     
   .6

.5681

103.2 
103.9 
102.7 

Chk Pass

 Ni2216
ppm

2.5142.5142.5142.514     
 .011

.4184

2.502 
2.521 
2.519 

Chk Pass

 P_1774
ppm

99.1399.1399.1399.13     
  .53

.5321

98.52 
99.45 
99.42 

Chk Pass

 Pb2203
ppm

2.5212.5212.5212.521     
 .012

.4730

2.508 
2.527 
2.530 

Chk Pass

 S_1820
ppm

101.8101.8101.8101.8     
   .7

.7230

101.0 
102.3 
102.2 

Chk Pass

 Sb2068
ppm

.5099.5099.5099.5099     

.0030

.5961

.5074 

.5133 

.5090 

Chk Pass

 Se1960
ppm

.5007.5007.5007.5007     

.0061
1.227

.4940 

.5019 

.5061 

Chk Pass

 Si2516
ppm

2.5482.5482.5482.548     
 .006

.2270

2.541 
2.551 
2.551 

Chk Pass

 Sn1899
ppm

2.5292.5292.5292.529     
 .014

.5669

2.512 
2.539 
2.535 

Chk Pass
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Sample Name: ICSAB        Acquired: 2/14/2014 13:36:26        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

2.6402.6402.6402.640     
 .018

.6874

2.639 
2.659 
2.622 

Chk Pass

 Th2832
ppm

2.6202.6202.6202.620     
 .020

.7676

2.601 
2.618 
2.641 

Chk Pass

 Ti3349
ppm

2.5502.5502.5502.550     
 .003

.1156

2.547 
2.550 
2.553 

Chk Pass

 Tl1908
ppm

.5060.5060.5060.5060     

.0019

.3765

.5040 

.5078 

.5062 

Chk Pass

 U_3670
ppm

2.8022.8022.8022.802     
 .009

.3164

2.812 
2.794 
2.801 

Chk Pass

 V_2908
ppm

2.5422.5422.5422.542     
 .013

.5150

2.529 
2.541 
2.555 

Chk Pass

 Zn2138
ppm

2.5792.5792.5792.579     
 .016

.6027

2.561 
2.588 
2.588 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6660.76660.76660.76660.7     
  22.4

.33622

6680.1 
6665.9 
6636.2 
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Sample Name: LDR        Acquired: 2/14/2014 13:40:18        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

2.0382.0382.0382.038     
 .011

.5129

2.049 
2.036 
2.028 

Chk Pass

 Al3961
ppm

106.0106.0106.0106.0     
   .4

.4142

105.6 
105.9 
106.5 

Chk Pass

 As1890
ppm

10.1310.1310.1310.13     
  .06

.5918

10.19 
10.09 
10.09 

Chk Pass

 B_2496
ppm

10.2810.2810.2810.28     
  .02

.1494

10.27 
10.28 
10.30 

Chk Pass

 Ba4554
ppm

10.3410.3410.3410.34     
  .10

.9556

10.45 
10.27 
10.28 

Chk Pass

 Be3130
ppm

9.9999.9999.9999.999     
 .066

.6574

10.06 
 9.933 
 9.999 

Chk Pass

 Bi2230
ppm

10.2010.2010.2010.20     
  .03

.3262

10.24 
10.20 
10.17 

Chk Pass

 Ca1840
ppm

97.9497.9497.9497.94     
  .39

.3963

98.36 
97.60 
97.87 

Chk Pass

 Cd2288
ppm

10.0910.0910.0910.09     
  .05

.4568

10.15 
10.07 
10.06 

Chk Pass

 Co2286
ppm

9.9189.9189.9189.918     
 .036

.3641

9.959 
9.893 
9.902 

Chk Pass

 Cr2835
ppm

9.9379.9379.9379.937     
 .059

.5981

10.01 
 9.900 
 9.905 

Chk Pass

 Cu2178
ppm

10.2010.2010.2010.20     
  .05

.4966

10.25 
10.18 
10.15 

Chk Pass

 Fe2599
ppm

99.6099.6099.6099.60     
  .50

.5002

100.1 
 99.54 
 99.14 

Chk Pass

 K_7664
ppm

108.3108.3108.3108.3     
   .9

.8180

107.5 
108.2 
109.2 

Chk Pass

 Li6707
ppm

11.1111.1111.1111.11    F 
  .18

1.591

10.95 
11.09 
11.30 

Chk Fail
10.00

10.00%

 Mg2798
ppm

99.3299.3299.3299.32     
  .75

.7541

100.2 
 98.93 
 98.85 

Chk Pass

 Mn2576
ppm

9.9789.9789.9789.978     
 .062

.6252

10.05 
 9.960 
 9.927 

Chk Pass

 Mo2020
ppm

2.0072.0072.0072.007     
 .006

.3218

2.014 
2.005 
2.002 

Chk Pass

 Na5895
ppm

107.0107.0107.0107.0     
  3.2

3.030

109.8 
103.5 
107.7 

Chk Pass

 Ni2216
ppm

9.9219.9219.9219.921     
 .046

.4633

9.974 
9.890 
9.899 

Chk Pass

 P_1774
ppm

98.9198.9198.9198.91     
  .40

.4004

99.35 
98.59 
98.78 

Chk Pass

 Pb2203
ppm

9.9099.9099.9099.909     
 .048

.4806

9.964 
9.875 
9.890 

Chk Pass

 S_1820
ppm

102.2102.2102.2102.2     
   .4

.3481

102.6 
102.2 
101.9 

Chk Pass

 Sb2068
ppm

2.0402.0402.0402.040     
 .010

.4743

2.049 
2.041 
2.030 

Chk Pass

 Se1960
ppm

2.0312.0312.0312.031     
 .010

.4971

2.041 
2.032 
2.021 

Chk Pass

 Si2516
ppm

10.2010.2010.2010.20     
  .02

.2028

10.20 
10.18 
10.22 

Chk Pass

 Sn1899
ppm

9.9369.9369.9369.936     
 .051

.5140

9.994 
9.900 
9.913 

Chk Pass
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Sample Name: LDR        Acquired: 2/14/2014 13:40:18        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

10.2810.2810.2810.28     
  .02

.2083

10.31 
10.27 
10.28 

Chk Pass

 Th2832
ppm

10.0910.0910.0910.09     
  .05

.4983

10.15 
10.06 
10.07 

Chk Pass

 Ti3349
ppm

10.2010.2010.2010.20     
  .02

.2333

10.22 
10.20 
10.18 

Chk Pass

 Tl1908
ppm

1.9791.9791.9791.979     
 .001

.0445

1.979 
1.980 
1.978 

Chk Pass

 U_3670
ppm

10.1810.1810.1810.18     
  .06

.5488

10.24 
10.18 
10.13 

Chk Pass

 V_2908
ppm

9.9949.9949.9949.994     
 .036

.3632

10.04 
 9.967 
 9.981 

Chk Pass

 Zn2138
ppm

9.9919.9919.9919.991     
 .039

.3893

10.04 
 9.968 
 9.970 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6638.06638.06638.06638.0     
  25.5

.38407

6609.8 
6659.5 
6644.6 
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Sample Name: CCV        Acquired: 2/14/2014 13:44:17        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0561.0561.0561.056     
 .011

1.002

1.044 
1.062 
1.062 

Chk Pass

 Al3961
ppm

54.6054.6054.6054.60     
  .30

.5462

54.91 
54.58 
54.31 

Chk Pass

 As1890
ppm

5.2635.2635.2635.263     
 .028

.5377

5.296 
5.249 
5.245 

Chk Pass

 B_2496
ppm

5.2805.2805.2805.280     
 .015

.2751

5.283 
5.293 
5.265 

Chk Pass

 Ba4554
ppm

5.3735.3735.3735.373     
 .027

.5046

5.376 
5.344 
5.398 

Chk Pass

 Be3130
ppm

5.2075.2075.2075.207     
 .025

.4787

5.184 
5.234 
5.203 

Chk Pass

 Bi2230
ppm

5.3745.3745.3745.374     
 .021

.3859

5.398 
5.365 
5.360 

Chk Pass

 Ca1840
ppm

53.2053.2053.2053.20     
  .11

.2126

53.33 
53.12 
53.15 

Chk Pass

 Cd2288
ppm

5.2985.2985.2985.298     
 .018

.3454

5.319 
5.287 
5.288 

Chk Pass

 Co2286
ppm

5.3395.3395.3395.339     
 .012

.2193

5.353 
5.333 
5.332 

Chk Pass

 Cr2835
ppm

5.3125.3125.3125.312     
 .054

1.016

5.253 
5.322 
5.360 

Chk Pass

 Cu2178
ppm

5.3525.3525.3525.352     
 .020

.3673

5.374 
5.346 
5.335 

Chk Pass

 Fe2599
ppm

51.6651.6651.6651.66     
  .01

.0237

51.66 
51.68 
51.65 

Chk Pass

 K_7664
ppm

58.4458.4458.4458.44    F 
  .47

.8026

58.96 
58.31 
58.05 

Chk Fail
50.00

10.00%

 Li6707
ppm

6.1256.1256.1256.125    F 
 .076

1.237

6.208 
6.107 
6.060 

Chk Fail
5.000

10.00%

 Mg2798
ppm

50.0450.0450.0450.04     
  .15

.3040

49.90 
50.02 
50.20 

Chk Pass

 Mn2576
ppm

5.1255.1255.1255.125     
 .007

.1300

5.120 
5.123 
5.132 

Chk Pass

 Mo2020
ppm

1.0621.0621.0621.062     
 .003

.2938

1.065 
1.061 
1.059 

Chk Pass

 Na5895
ppm

59.0259.0259.0259.02    F 
  .63

1.073

59.69 
58.96 
58.43 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.3125.3125.3125.312     
 .020

.3749

5.334 
5.298 
5.302 

Chk Pass

 P_1774
ppm

54.0854.0854.0854.08     
  .14

.2633

54.23 
54.06 
53.95 

Chk Pass

 Pb2203
ppm

5.3195.3195.3195.319     
 .014

.2640

5.335 
5.308 
5.314 

Chk Pass

 S_1820
ppm

52.5452.5452.5452.54     
  .20

.3802

52.75 
52.52 
52.35 

Chk Pass

 Sb2068
ppm

1.0591.0591.0591.059     
 .004

.3300

1.061 
1.060 
1.055 

Chk Pass

 Se1960
ppm

1.0531.0531.0531.053     
 .003

.2964

1.055 
1.055 
1.050 

Chk Pass

 Si2516
ppm

5.1705.1705.1705.170     
 .009

.1791

5.179 
5.170 
5.161 

Chk Pass

 Sn1899
ppm

5.2885.2885.2885.288     
 .018

.3434

5.309 
5.276 
5.280 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 13:44:17        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.3205.3205.3205.320     
 .078

1.469

5.393 
5.237 
5.330 

Chk Pass

 Th2832
ppm

5.3495.3495.3495.349     
 .064

1.201

5.282 
5.355 
5.411 

Chk Pass

 Ti3349
ppm

5.2145.2145.2145.214     
 .005

.0930

5.219 
5.214 
5.209 

Chk Pass

 Tl1908
ppm

1.0821.0821.0821.082     
 .003

.2493

1.084 
1.079 
1.084 

Chk Pass

 U_3670
ppm

5.4365.4365.4365.436     
 .064

1.178

5.363 
5.464 
5.481 

Chk Pass

 V_2908
ppm

5.1715.1715.1715.171     
 .010

.1884

5.178 
5.160 
5.175 

Chk Pass

 Zn2138
ppm

5.3235.3235.3235.323     
 .014

.2576

5.339 
5.318 
5.313 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6740.46740.46740.46740.4     
  19.6

.29082

6753.9 
6749.4 
6717.9 

Page 914 of 1142



Sample Name: CCB        Acquired: 2/14/2014 13:48:05        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
491.8

.0003 
-.0004 
-.0001 

Chk Pass

 Al3961
ppm

.0087.0087.0087.0087     

.0054
62.47

.0092 

.0138 

.0030 

Chk Pass

 As1890
ppm

.0000.0000.0000.0000    <

.0001
1276.

-.0001 
.0000 
 .0001 

Chk Pass

 B_2496
ppm

.0203.0203.0203.0203     

.0014
6.682

.0209 

.0212 

.0187 

Chk Pass

 Ba4554
ppm

.0008.0008.0008.0008     

.0002
22.19

.0010 

.0009 

.0006 

Chk Pass

 Be3130
ppm

.0008.0008.0008.0008     

.0002
21.96

.0010 

.0007 

.0007 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0013
55.08

-.0019 
-.0037 
-.0013 

Chk Pass

 Ca1840
ppm

.0069.0069.0069.0069     

.0003
3.784

.0066 

.0070 

.0071 

Chk Pass

 Cd2288
ppm

.0004.0004.0004.0004     

.0001
11.43

.0004 

.0004 

.0005 

Chk Pass

 Co2286
ppm

.0004.0004.0004.0004     

.0002
45.52

.0004 

.0002 

.0006 

Chk Pass

 Cr2835
ppm

.0007.0007.0007.0007     

.0007
109.1

.0004 

.0001 

.0015 

Chk Pass

 Cu2178
ppm

.0021.0021.0021.0021     

.0016
78.18

.0040 

.0011 

.0012 

Chk Pass

 Fe2599
ppm

.0102.0102.0102.0102     

.0017
16.33

.0116 

.0105 

.0084 

Chk Pass

 K_7664
ppm

.0892.0892.0892.0892     

.0065
7.230

.0966 

.0849 

.0861 

Chk Pass

 Li6707
ppm

.0006.0006.0006.0006     

.0011
186.4

.0009 

.0015 
-.0006 

Chk Pass

 Mg2798
ppm

.0002.0002.0002.0002     

.0050
2386.

-.0055 
 .0022 
 .0039 

Chk Pass

 Mn2576
ppm

.0012.0012.0012.0012     

.0004
33.07

.0016 

.0010 

.0009 

Chk Pass

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
1036.

.0002 
-.0003 
 .0001 

Chk Pass

 Na5895
ppm

.0130.0130.0130.0130     

.0015
11.17

.0124 

.0120 

.0147 

Chk Pass

 Ni2216
ppm

.0004.0004.0004.0004     

.0003
86.95

.0005 

.0006 

.0000 

Chk Pass

 P_1774
ppm

.0037.0037.0037.0037     

.0013
36.58

.0035 

.0024 

.0051 

Chk Pass

 Pb2203
ppm

.0004.0004.0004.0004     

.0006
146.5

.0001 

.0000 

.0011 

Chk Pass

 S_1820
ppm

.0098.0098.0098.0098     

.0034
34.77

.0135 

.0069 

.0090 

Chk Pass

 Sb2068
ppm

.0014.0014.0014.0014     

.0013
94.80

.0005 

.0029 

.0008 

Chk Pass

 Se1960
ppm

.0005.0005.0005.0005     

.0010
211.8

-.0006 
 .0014 
 .0007 

Chk Pass

 Si2516
ppm

.0031.0031.0031.0031     

.0030
98.36

.0017 

.0010 

.0065 

Chk Pass

 Sn1899
ppm

.0011.0011.0011.0011     

.0004
38.50

.0006 

.0015 

.0013 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 13:48:05        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0008.0008.0008.0008     

.0002
28.53

.0010 

.0007 

.0006 

Chk Pass

 Th2832
ppm

.0025.0025.0025.0025     

.0033
130.1

.0044 
-.0013 
 .0044 

Chk Pass

 Ti3349
ppm

.0016.0016.0016.0016     

.0003
18.45

.0019 

.0013 

.0017 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0004
22.40

-.0022 
-.0014 
-.0019 

Chk Pass

 U_3670
ppm

.0116.0116.0116.0116     

.0023
19.77

.0133 

.0090 

.0126 

Chk Pass

 V_2908
ppm

.0029.0029.0029.0029     

.0027
93.94

.0060 

.0017 

.0010 

Chk Pass

 Zn2138
ppm

.0006.0006.0006.0006     

.0001
18.51

.0006 

.0005 

.0008 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7028.77028.77028.77028.7     
  35.2

.50080

7065.5 
6995.3 
7025.3 
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Sample Name: AL        Acquired: 2/14/2014 13:52:02        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0007
689.9

.0007 
-.0005 
-.0005 

None

 Al3961
ppm

109.2109.2109.2109.2     
   .5

.4251

109.5 
108.7 
109.5 

None

 As1890
ppm

.0002.0002.0002.0002     

.0006
256.0

.0007 

.0005 
-.0005 

None

 B_2496
ppm

.0127.0127.0127.0127     

.0002
1.624

.0125 

.0126 

.0129 

None

 Ba4554
ppm

.0003.0003.0003.0003     

.0001
21.47

.0002 

.0002 

.0003 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
21.31

.0002 

.0003 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0005
12.05

-.0034 
-.0043 
-.0036 

None

 Ca1840
ppm

.0003.0003.0003.0003     

.0003
114.8

.0005 
-.0001 
 .0005 

None

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
39.22

.0001 

.0002 

.0002 

None

 Co2286
ppm

.0002.0002.0002.0002     

.0002
92.98

.0001 

.0001 

.0005 

None

 Cr2835
ppm

.0004.0004.0004.0004     

.0009
205.2

-.0003 
 .0002 
 .0015 

None

 Cu2178
ppm

.0031.0031.0031.0031     

.0022
71.48

.0053 

.0009 

.0030 

None

 Fe2599
ppm

.0039.0039.0039.0039     

.0004
10.72

.0043 

.0035 

.0041 

None

 K_7664
ppm

.0589.0589.0589.0589     

.0133
22.66

.0480 

.0549 

.0737 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0006
101.8

-.0002 
-.0012 
-.0003 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0155
919.7

.0012 

.0122 
-.0185 

None

 Mn2576
ppm

.0004.0004.0004.0004     

.0003
70.84

.0007 

.0001 

.0005 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
306.3

-.0002 
-.0001 
 .0002 

None

 Na5895
ppm

.0058.0058.0058.0058     

.0034
58.61

.0079 

.0078 

.0019 

None

 Ni2216
ppm

.0010.0010.0010.0010     

.0002
15.83

.0008 

.0010 

.0011 

None

 P_1774
ppm

.0082.0082.0082.0082     

.0019
23.57

.0104 

.0071 

.0070 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0005
6.311

-.0079 
-.0070 
-.0072 

None

 S_1820
ppm

.0018.0018.0018.0018     

.0046
248.1

.0070 
-.0017 
 .0002 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0004
21.53

-.0022 
-.0015 
-.0016 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0016
318.8

.0010 
-.0021 
-.0003 

None

 Si2516
ppm

.0053.0053.0053.0053     

.0047
87.17

.0060 

.0096 

.0004 

None

 Sn1899
ppm

.0057.0057.0057.0057     

.0003
5.537

.0056 

.0055 

.0061 

None
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Sample Name: AL        Acquired: 2/14/2014 13:52:02        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
22.48

.0001 

.0002 

.0002 

None

 Th2832
ppm

.0045.0045.0045.0045     

.0018
40.24

.0065 

.0029 

.0042 

None

 Ti3349
ppm

.0004.0004.0004.0004     

.0010
229.3

.0010 
-.0007 
 .0010 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0016
2312.

-.0019 
 .0010 
 .0006 

None

 U_3670
ppm

.0248.0248.0248.0248     

.0035
14.13

.0222 

.0234 

.0288 

None

 V_2908
ppm

.0029.0029.0029.0029     

.0004
15.49

.0030 

.0024 

.0032 

None

 Zn2138
ppm

.0053.0053.0053.0053     

.0001
1.426

.0054 

.0054 

.0053 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6827.96827.96827.96827.9     
  35.5

.52042

6868.4 
6813.6 
6801.8 
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Sample Name: CA        Acquired: 2/14/2014 13:55:58        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
1202.

-.0003 
 .0002 
 .0001 

None

 Al3961
ppm

.0200.0200.0200.0200     

.0041
20.66

.0153 

.0214 

.0232 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0019
197.0

-.0018 
-.0024 
 .0012 

None

 B_2496
ppm

.0066.0066.0066.0066     

.0004
6.507

.0062 

.0071 

.0065 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
107.8

.0002 

.0000 
 .0002 

None

 Be3130
ppm

.0001.0001.0001.0001     

.0000
9.085

.0001 

.0001 

.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0025
1206.

-.0030 
 .0007 
 .0017 

None

 Ca1840
ppm

98.4798.4798.4798.47     
  .92

.9388

97.73 
98.18 
99.51 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
134.6

.0001 
-.0002 
-.0001 

None

 Co2286
ppm

.0006.0006.0006.0006     

.0000
1.358

.0006 

.0006 

.0006 

None

 Cr2835
ppm

.0009.0009.0009.0009     

.0010
112.3

.0005 

.0020 

.0001 

None

 Cu2178
ppm

.0006.0006.0006.0006     

.0007
121.5

.0002 

.0014 

.0002 

None

 Fe2599
ppm

.0023.0023.0023.0023     

.0007
29.06

.0023 

.0030 

.0016 

None

 K_7664
ppm

.0484.0484.0484.0484     

.0126
25.99

.0397 

.0629 

.0428 

None

 Li6707
ppm

.0011.0011.0011.0011     

.0003
27.28

.0014 

.0009 

.0009 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0061
74.39

-.0141 
-.0019 
-.0087 

None

 Mn2576
ppm

.0004.0004.0004.0004     

.0002
67.80

.0006 

.0003 

.0001 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
136.3

.0003 

.0001 
-.0001 

None

 Na5895
ppm

.0175.0175.0175.0175     

.0065
37.21

.0141 

.0251 

.0134 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0002
160.8

-.0002 
-.0002 
 .0001 

None

 P_1774
ppm

.0000.0000.0000.0000    <

.0006
130.2

-.0011 
-.0001 
-.0001 

None

 Pb2203
ppm

.0003.0003.0003.0003     

.0003
98.28

.0005 

.0000 
 .0005 

None

 S_1820
ppm

.0045.0045.0045.0045     

.0016
34.77

.0063 

.0037 

.0036 

None

 Sb2068
ppm

.0039.0039.0039.0039     

.0005
12.95

.0039 

.0044 

.0034 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0025
208.5

-.0023 
-.0031 
 .0017 

None

 Si2516
ppm

.0000.0000.0000.0000    <

.0040
463.0

.0017 
-.0055 
 .0012 

None

 Sn1899
ppm

.0019.0019.0019.0019     

.0002
11.55

.0021 

.0017 

.0018 

None
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Sample Name: CA        Acquired: 2/14/2014 13:55:58        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0057.0057.0057.0057     

.0001
1.527

.0058 

.0056 

.0057 

None

 Th2832
ppm

.0000.0000.0000.0000    <

.0024
214.9

-.0009 
 .0012 
-.0035 

None

 Ti3349
ppm

.0011.0011.0011.0011     

.0002
17.74

.0013 

.0010 

.0009 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0005
28.59

-.0025 
-.0014 
-.0019 

None

 U_3670
ppm

.0056.0056.0056.0056     

.0107
191.2

-.0064 
 .0092 
 .0141 

None

 V_2908
ppm

.0022.0022.0022.0022     

.0005
21.63

.0026 

.0017 

.0023 

None

 Zn2138
ppm

.0059.0059.0059.0059     

.0001
1.783

.0058 

.0059 

.0059 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7149.57149.57149.57149.5     
  76.0

1.0628

7212.8 
7170.3 
7065.2 
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Sample Name: FE        Acquired: 2/14/2014 13:59:53        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0002.0002.0002.0002     

.0004
239.7

.0002 

.0006 
-.0002 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0059
222.4

.0006 
-.0094 
 .0009 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0010
13.57

-.0085 
-.0074 
-.0065 

None

 B_2496
ppm

.0000.0000.0000.0000    <

.0006
1.333

-.0439 
-.0451 
-.0443 

None

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
38.19

.0002 

.0003 

.0001 

None

 Be3130
ppm

.0001.0001.0001.0001     

.0000
30.99

.0001 

.0001 

.0001 

None

 Bi2230
ppm

.0106.0106.0106.0106     

.0007
6.547

.0098 

.0112 

.0106 

None

 Ca1840
ppm

.0153.0153.0153.0153     

.0017
10.84

.0171 

.0150 

.0138 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
32.06

-.0004 
-.0003 
-.0006 

None

 Co2286
ppm

.0031.0031.0031.0031     

.0002
4.906

.0033 

.0030 

.0030 

None

 Cr2835
ppm

.1655.1655.1655.1655     

.0009

.5264

.1664 

.1652 

.1647 

None

 Cu2178
ppm

.0020.0020.0020.0020     

.0015
77.97

.0012 

.0038 

.0010 

None

 Fe2599
ppm

97.6697.6697.6697.66     
  .25

.2528

97.75 
97.38 
97.85 

None

 K_7664
ppm

.0359.0359.0359.0359     

.0134
37.35

.0311 

.0255 

.0510 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0003
52.67

-.0008 
-.0005 
-.0003 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0057
13.41

-.0490 
-.0376 
-.0420 

None

 Mn2576
ppm

.0015.0015.0015.0015     

.0002
11.73

.0013 

.0017 

.0015 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
13.77

-.0004 
-.0005 
-.0005 

None

 Na5895
ppm

.0054.0054.0054.0054     

.0040
75.20

.0100 

.0032 

.0029 

None

 Ni2216
ppm

.0036.0036.0036.0036     

.0002
5.100

.0038 

.0035 

.0037 

None

 P_1774
ppm

.0035.0035.0035.0035     

.0005
15.08

.0040 

.0037 

.0030 

None

 Pb2203
ppm

.0043.0043.0043.0043     

.0013
30.63

.0058 

.0034 

.0037 

None

 S_1820
ppm

.0035.0035.0035.0035     

.0016
44.55

.0029 

.0053 

.0023 

None

 Sb2068
ppm

.0075.0075.0075.0075     

.0032
43.35

.0052 

.0112 

.0061 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0012
7.011

-.0193 
-.0173 
-.0169 

None

 Si2516
ppm

.0000.0000.0000.0000    <

.0033
79.09

-.0012 
-.0036 
-.0077 

None

 Sn1899
ppm

.0048.0048.0048.0048     

.0002
4.909

.0048 

.0050 

.0046 

None
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Sample Name: FE        Acquired: 2/14/2014 13:59:53        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0001.0001.0001.0001     

.0001
110.1

.0000 

.0001 

.0000 

None

 Th2832
ppm

.1434.1434.1434.1434     

.0011

.7524

.1447 

.1430 

.1427 

None

 Ti3349
ppm

.0003.0003.0003.0003     

.0005
144.7

.0007 
-.0002 
 .0005 

None

 Tl1908
ppm

.0014.0014.0014.0014     

.0001
8.116

.0015 

.0013 

.0013 

None

 U_3670
ppm

.4248.4248.4248.4248     

.0104
2.456

.4194 

.4369 

.4182 

None

 V_2908
ppm

.0078.0078.0078.0078     

.0009
11.02

.0086 

.0069 

.0079 

None

 Zn2138
ppm

.0175.0175.0175.0175     

.0002
1.245

.0175 

.0176 

.0172 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7052.77052.77052.77052.7     
   9.9

.13994

7050.4 
7063.5 
7044.1 
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Sample Name: MG        Acquired: 2/14/2014 14:03:45        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0004.0004.0004.0004     

.0003
81.37

.0002 

.0002 

.0007 

None

 Al3961
ppm

.0043.0043.0043.0043     

.0028
66.23

.0063 

.0055 

.0010 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0008
294.8

-.0005 
 .0006 
-.0009 

None

 B_2496
ppm

.0046.0046.0046.0046     

.0015
32.89

.0029 

.0054 

.0055 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
61.39

.0002 

.0001 

.0001 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
111.0

.0001 

.0000 
 .0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
120.0

.0004 
-.0016 
-.0024 

None

 Ca1840
ppm

.0128.0128.0128.0128     

.0003
2.525

.0125 

.0132 

.0127 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
73.74

-.0002 
-.0001 
-.0001 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0001
203.2

-.0001 
 .0001 
 .0002 

None

 Cr2835
ppm

.0029.0029.0029.0029     

.0004
12.28

.0027 

.0033 

.0027 

None

 Cu2178
ppm

.0010.0010.0010.0010     

.0008
84.61

.0012 

.0017 

.0001 

None

 Fe2599
ppm

.5627.5627.5627.5627     

.0015

.2739

.5611 

.5628 

.5642 

None

 K_7664
ppm

.0538.0538.0538.0538     

.0111
20.56

.0443 

.0513 

.0660 

None

 Li6707
ppm

.0001.0001.0001.0001     

.0004
439.5

-.0002 
 .0005 
.0000 

None

 Mg2798
ppm

98.9698.9698.9698.96     
  .46

.4656

98.58 
98.82 
99.47 

None

 Mn2576
ppm

.0022.0022.0022.0022     

.0003
14.85

.0024 

.0025 

.0019 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
41.38

-.0002 
-.0001 
-.0002 

None

 Na5895
ppm

.0113.0113.0113.0113     

.0012
10.55

.0124 

.0100 

.0116 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0004
164.6

.0006 
-.0001 
 .0001 

None

 P_1774
ppm

.0000.0000.0000.0000    <

.0008
555.7

.0008 
-.0007 
-.0005 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0005
1345.

-.0005 
 .0000 
 .0004 

None

 S_1820
ppm

.0068.0068.0068.0068     

.0025
36.57

.0094 

.0045 

.0065 

None

 Sb2068
ppm

.0008.0008.0008.0008     

.0022
268.4

.0012 

.0028 
-.0016 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0015
107.8

.0002 
-.0017 
-.0028 

None

 Si2516
ppm

.0000.0000.0000.0000     

.0063
24930.

-.0009 
 .0067 
-.0057 

None

 Sn1899
ppm

.0039.0039.0039.0039     

.0004
10.01

.0038 

.0044 

.0036 

None
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Sample Name: MG        Acquired: 2/14/2014 14:03:45        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000    <

.0000
76.25

-.0001 
.0000 
.0000 

None

 Th2832
ppm

.0142.0142.0142.0142     

.0049
34.26

.0186 

.0150 

.0090 

None

 Ti3349
ppm

.0008.0008.0008.0008     

.0002
25.90

.0006 

.0010 

.0009 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0024
500.9

-.0025 
 .0022 
-.0011 

None

 U_3670
ppm

.0180.0180.0180.0180     

.0013
7.481

.0188 

.0165 

.0188 

None

 V_2908
ppm

.0024.0024.0024.0024     

.0019
80.52

.0012 

.0046 

.0013 

None

 Zn2138
ppm

.0078.0078.0078.0078     

.0001

.8726

.0078 

.0078 

.0079 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6936.36936.36936.36936.3     
  31.6

.45499

6970.5 
6930.0 
6908.4 
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Sample Name: NA        Acquired: 2/14/2014 14:07:39        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0013
1581.

.0012 

.0000 
-.0014 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0060
561.2

.0057 
-.0057 
-.0032 

None

 As1890
ppm

.0005.0005.0005.0005     

.0006
114.2

.0005 
-.0001 
 .0011 

None

 B_2496
ppm

.0042.0042.0042.0042     

.0005
10.93

.0043 

.0037 

.0046 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0000
9.766

.0001 

.0001 

.0001 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
183.5

.0000 

.0001 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0007
21.29

-.0029 
-.0031 
-.0042 

None

 Ca1840
ppm

.0177.0177.0177.0177     

.0009
4.818

.0175 

.0186 

.0169 

None

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
21420.

.0000 
 .0001 
-.0001 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0002
427.5

.0000 

.0003 
-.0002 

None

 Cr2835
ppm

.0004.0004.0004.0004     

.0003
72.96

.0001 

.0004 

.0008 

None

 Cu2178
ppm

.0083.0083.0083.0083     

.0013
15.21

.0077 

.0097 

.0074 

None

 Fe2599
ppm

.0100.0100.0100.0100     

.0002
2.441

.0100 

.0102 

.0097 

None

 K_7664
ppm

.0384.0384.0384.0384     

.0278
72.34

.0148 

.0315 

.0690 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0006
78.81

-.0004 
-.0005 
-.0015 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0131
163.3

-.0093 
 .0057 
-.0204 

None

 Mn2576
ppm

.0004.0004.0004.0004     

.0001
21.49

.0003 

.0005 

.0005 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
260.8

-.0002 
 .0001 
.0000 

None

 Na5895
ppm

101.0101.0101.0101.0     
  1.8

1.813

100.2 
 99.70 
103.1 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0003
123.9

.0005 

.0000 
 .0002 

None

 P_1774
ppm

.0012.0012.0012.0012     

.0006
50.76

.0018 

.0006 

.0012 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0007
75.25

-.0012 
-.0014 
-.0001 

None

 S_1820
ppm

.0045.0045.0045.0045     

.0017
38.57

.0027 

.0046 

.0062 

None

 Sb2068
ppm

.0013.0013.0013.0013     

.0019
142.6

.0013 

.0032 
-.0005 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0008
75.12

-.0014 
-.0015 
-.0001 

None

 Si2516
ppm

.0079.0079.0079.0079     

.0023
29.80

.0073 

.0059 

.0104 

None

 Sn1899
ppm

.0067.0067.0067.0067     

.0002
3.388

.0068 

.0069 

.0065 

None
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Sample Name: NA        Acquired: 2/14/2014 14:07:39        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000     

.0000
43.56

.0000 

.0000 

.0000 

None

 Th2832
ppm

.0020.0020.0020.0020     

.0015
72.81

.0015 

.0037 

.0009 

None

 Ti3349
ppm

.0006.0006.0006.0006     

.0003
45.35

.0009 

.0005 

.0004 

None

 Tl1908
ppm

.0006.0006.0006.0006     

.0005
80.94

.0008 

.0010 

.0001 

None

 U_3670
ppm

.0010.0010.0010.0010     

.0050
496.0

-.0044 
 .0018 
 .0056 

None

 V_2908
ppm

.0019.0019.0019.0019     

.0041
221.6

.0062 

.0016 
-.0021 

None

 Zn2138
ppm

.0069.0069.0069.0069     

.0002
2.240

.0071 

.0068 

.0068 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6923.56923.56923.56923.5     
  35.8

.51716

6931.7 
6884.3 
6954.5 
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Sample Name: MO        Acquired: 2/14/2014 14:11:43        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0002.0002.0002.0002     

.0004
231.1

.0002 
-.0002 
 .0005 

None

 Al3961
ppm

.0895.0895.0895.0895     

.0060
6.752

.0882 

.0842 

.0961 

None

 As1890
ppm

.0001.0001.0001.0001     

.0009
1656.

.0004 
-.0010 
 .0007 

None

 B_2496
ppm

.0031.0031.0031.0031     

.0009
29.11

.0023 

.0041 

.0029 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
159.5

.0000 
 .0001 
 .0001 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
276.3

-.0001 
 .0000 
.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
110.4

-.0014 
-.0009 
 .0002 

None

 Ca1840
ppm

.0046.0046.0046.0046     

.0001
1.607

.0046 

.0047 

.0046 

None

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
95.09

.0002 

.0002 

.0000 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
14.09

-.0012 
-.0014 
-.0010 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0009
1006.

-.0011 
 .0006 
 .0002 

None

 Cu2178
ppm

.0033.0033.0033.0033     

.0005
15.10

.0039 

.0032 

.0030 

None

 Fe2599
ppm

.0015.0015.0015.0015     

.0013
85.20

.0007 

.0029 

.0008 

None

 K_7664
ppm

.0446.0446.0446.0446     

.0108
24.18

.0322 

.0512 

.0505 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0004
27.19

-.0013 
-.0018 
-.0011 

None

 Mg2798
ppm

.0242.0242.0242.0242     

.0097
39.99

.0133 

.0316 

.0278 

None

 Mn2576
ppm

.0000.0000.0000.0000     

.0002
394.6

-.0002 
 .0002 
 .0001 

None

 Mo2020
ppm

2.0292.0292.0292.029     
 .011

.5390

2.018 
2.029 
2.039 

None

 Na5895
ppm

.0377.0377.0377.0377     

.0118
31.18

.0416 

.0471 

.0245 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
318.4

.0001 
-.0001 
-.0001 

None

 P_1774
ppm

.0013.0013.0013.0013     

.0007
54.67

.0020 

.0005 

.0015 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0011
34.46

-.0025 
-.0024 
-.0043 

None

 S_1820
ppm

.0029.0029.0029.0029     

.0007
24.00

.0021 

.0031 

.0034 

None

 Sb2068
ppm

.0006.0006.0006.0006     

.0005
81.95

.0005 

.0002 

.0011 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0007
68.01

-.0014 
-.0002 
-.0016 

None

 Si2516
ppm

.0155.0155.0155.0155     

.0021
13.83

.0148 

.0138 

.0179 

None

 Sn1899
ppm

.0045.0045.0045.0045     

.0002
3.896

.0047 

.0043 

.0045 

None
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Sample Name: MO        Acquired: 2/14/2014 14:11:43        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000    <

.0000
16.36

.0000 

.0000 

.0000 

None

 Th2832
ppm

.0000.0000.0000.0000    <

.0010
13.58

-.0075 
-.0083 
-.0063 

None

 Ti3349
ppm

.0004.0004.0004.0004     

.0006
145.6

.0009 

.0005 
-.0002 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0008
60.58

-.0011 
-.0022 
-.0006 

None

 U_3670
ppm

.0052.0052.0052.0052     

.0111
216.1

.0019 

.0176 
-.0040 

None

 V_2908
ppm

.0032.0032.0032.0032     

.0024
76.54

.0035 

.0054 

.0006 

None

 Zn2138
ppm

.0047.0047.0047.0047     

.0000

.3127

.0047 

.0047 

.0047 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7200.57200.57200.57200.5     
  42.2

.58563

7239.2 
7206.9 
7155.5 
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Sample Name: P        Acquired: 2/14/2014 14:15:37        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0003.0003.0003.0003     

.0002
85.78

.0004 

.0003 

.0000 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0033
190.4

-.0048 
-.0023 
 .0018 

None

 As1890
ppm

.0006.0006.0006.0006     

.0011
184.4

.0018 

.0000 

.0000 

None

 B_2496
ppm

.0021.0021.0021.0021     

.0010
47.84

.0026 

.0009 

.0028 

None

 Ba4554
ppm

.0000.0000.0000.0000    <

.0000
22.65

-.0001 
.0000 

-.0001 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
68.67

.0000 

.0000 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
225.1

-.0015 
 .0011 
-.0016 

None

 Ca1840
ppm

.0070.0070.0070.0070     

.0004
5.074

.0067 

.0074 

.0070 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
496.9

-.0001 
-.0001 
 .0001 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
1420.

-.0001 
-.0002 
 .0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0010
80.79

-.0012 
-.0002 
-.0022 

None

 Cu2178
ppm

.0037.0037.0037.0037     

.0009
24.18

.0047 

.0031 

.0033 

None

 Fe2599
ppm

.0015.0015.0015.0015     

.0006
44.46

.0012 

.0010 

.0022 

None

 K_7664
ppm

.0354.0354.0354.0354     

.0048
13.47

.0405 

.0344 

.0312 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0001
11.83

-.0010 
-.0010 
-.0012 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0092
865.9

-.0088 
-.0035 
 .0091 

None

 Mn2576
ppm

.0004.0004.0004.0004     

.0001
18.20

.0005 

.0003 

.0005 

None

 Mo2020
ppm

.0004.0004.0004.0004     

.0001
29.88

.0003 

.0004 

.0006 

None

 Na5895
ppm

.0112.0112.0112.0112     

.0044
39.17

.0061 

.0139 

.0135 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
160.7

-.0002 
.0000 
 .0000 

None

 P_1774
ppm

96.1496.1496.1496.14     
  .80

.8335

96.68 
96.52 
95.22 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0011
401.8

.0010 
-.0008 
-.0009 

None

 S_1820
ppm

.0006.0006.0006.0006     

.0012
203.4

.0000 

.0020 
-.0002 

None

 Sb2068
ppm

.0008.0008.0008.0008     

.0012
136.4

-.0003 
 .0008 
 .0020 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0025
491.0

-.0034 
 .0010 
 .0009 

None

 Si2516
ppm

.0000.0000.0000.0000    <

.0036
88.52

-.0030 
-.0011 
-.0081 

None

 Sn1899
ppm

.0041.0041.0041.0041     

.0003
7.732

.0037 

.0041 

.0044 

None
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Sample Name: P        Acquired: 2/14/2014 14:15:37        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000    <

.0000
148.8

.0000 

.0000 

.0000 

None

 Th2832
ppm

.0003.0003.0003.0003     

.0035
1060.

-.0016 
-.0018 
 .0044 

None

 Ti3349
ppm

.0002.0002.0002.0002     

.0003
140.2

.0006 

.0001 

.0000 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0012
129.4

.0000 
-.0023 
-.0005 

None

 U_3670
ppm

.0285.0285.0285.0285     

.0042
14.68

.0277 

.0330 

.0247 

None

 V_2908
ppm

.0050.0050.0050.0050     

.0022
43.71

.0058 

.0025 

.0066 

None

 Zn2138
ppm

.0063.0063.0063.0063     

.0001

.9446

.0064 

.0063 

.0062 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7268.67268.67268.67268.6     
  38.3

.52713

7250.7 
7242.5 
7312.6 
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Sample Name: S        Acquired: 2/14/2014 14:19:31        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0003.0003.0003.0003     

.0002
79.69

.0001 

.0005 

.0002 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0027
121.1

-.0053 
-.0006 
-.0008 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0003
20.93

-.0014 
-.0009 
-.0013 

None

 B_2496
ppm

.0022.0022.0022.0022     

.0012
56.93

.0036 

.0013 

.0017 

None

 Ba4554
ppm

.0000.0000.0000.0000    <

.0002
242.5

-.0002 
 .0001 
-.0001 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
159.6

.0000 

.0001 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0020
378.0

-.0027 
 .0001 
 .0011 

None

 Ca1840
ppm

.0199.0199.0199.0199     

.0006
2.813

.0194 

.0198 

.0205 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
74.55

-.0001 
.0000 

-.0001 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0002
191.9

.0002 
-.0001 
 .0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0006
217.0

.0000 

.0001 
-.0010 

None

 Cu2178
ppm

.0024.0024.0024.0024     

.0018
73.77

.0034 

.0004 

.0036 

None

 Fe2599
ppm

.0029.0029.0029.0029     

.0016
57.02

.0012 

.0044 

.0031 

None

 K_7664
ppm

.0533.0533.0533.0533     

.0229
43.02

.0701 

.0625 

.0272 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0002
15.60

-.0012 
-.0009 
-.0009 

None

 Mg2798
ppm

.0068.0068.0068.0068     

.0043
62.32

.0071 

.0110 

.0025 

None

 Mn2576
ppm

.0017.0017.0017.0017     

.0002
9.684

.0016 

.0016 

.0019 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
196.5

.0002 

.0001 
-.0001 

None

 Na5895
ppm

.0064.0064.0064.0064     

.0056
87.36

.0016 

.0124 

.0050 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0002
90.45

.0000 
 .0003 
 .0002 

None

 P_1774
ppm

.0033.0033.0033.0033     

.0021
62.07

.0051 

.0039 

.0010 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0004
713.5

-.0004 
 .0004 
-.0001 

None

 S_1820
ppm

94.9894.9894.9894.98     
  .96

1.010

94.27 
96.07 
94.59 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0011
212.8

-.0001 
 .0003 
-.0018 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0014
98.26

-.0012 
-.0001 
-.0028 

None

 Si2516
ppm

.0009.0009.0009.0009     

.0015
159.0

-.0007 
 .0012 
 .0022 

None

 Sn1899
ppm

.0036.0036.0036.0036     

.0002
6.304

.0034 

.0038 

.0037 

None
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Sample Name: S        Acquired: 2/14/2014 14:19:31        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000    <

.0001
256.1

-.0001 
 .0000 
.0000 

None

 Th2832
ppm

.0008.0008.0008.0008     

.0024
285.1

-.0015 
 .0032 
 .0008 

None

 Ti3349
ppm

.0001.0001.0001.0001     

.0005
414.2

.0007 
-.0001 
-.0002 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0008
51.09

-.0016 
-.0024 
-.0008 

None

 U_3670
ppm

.0119.0119.0119.0119     

.0044
37.17

.0169 

.0083 

.0106 

None

 V_2908
ppm

.0060.0060.0060.0060     

.0015
25.73

.0076 

.0046 

.0056 

None

 Zn2138
ppm

.0144.0144.0144.0144     

.0002
1.463

.0141 

.0145 

.0145 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7115.67115.67115.67115.6     
  54.4

.76493

7142.0 
7053.0 
7151.8 
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Sample Name: U        Acquired: 2/14/2014 14:23:26        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0116.0116.0116.0116     

.0005
4.489

.0122 

.0116 

.0112 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0037
16.85

-.0189 
-.0209 
-.0260 

None

 As1890
ppm

.0003.0003.0003.0003     

.0008
253.6

.0012 

.0000 
-.0003 

None

 B_2496
ppm

.0022.0022.0022.0022     

.0011
51.81

.0026 

.0009 

.0030 

None

 Ba4554
ppm

.0003.0003.0003.0003     

.0001
46.05

.0004 

.0002 

.0004 

None

 Be3130
ppm

.0001.0001.0001.0001     

.0000
20.66

.0001 

.0001 

.0001 

None

 Bi2230
ppm

.0041.0041.0041.0041     

.0010
24.38

.0043 

.0050 

.0030 

None

 Ca1840
ppm

.0004.0004.0004.0004     

.0002
54.15

.0005 

.0002 

.0005 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
6.532

-.0010 
-.0011 
-.0011 

None

 Co2286
ppm

.0013.0013.0013.0013     

.0003
21.29

.0015 

.0015 

.0010 

None

 Cr2835
ppm

.0438.0438.0438.0438     

.0008
1.828

.0435 

.0432 

.0447 

None

 Cu2178
ppm

.0008.0008.0008.0008     

.0004
47.99

.0006 

.0012 

.0005 

None

 Fe2599
ppm

.0001.0001.0001.0001     

.0006
449.9

.0006 
-.0005 
 .0003 

None

 K_7664
ppm

.0370.0370.0370.0370     

.0114
30.91

.0371 

.0484 

.0255 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0008
320.7

.0001 
-.0012 
 .0003 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0106
26.36

-.0316 
-.0520 
-.0369 

None

 Mn2576
ppm

.0011.0011.0011.0011     

.0002
18.43

.0013 

.0009 

.0010 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0002
145.6

-.0001 
-.0002 
 .0001 

None

 Na5895
ppm

.0000.0000.0000.0000    <

.0014
8.545

-.0176 
-.0150 
-.0155 

None

 Ni2216
ppm

.0015.0015.0015.0015     

.0001
9.044

.0016 

.0014 

.0014 

None

 P_1774
ppm

.0012.0012.0012.0012     

.0004
29.21

.0015 

.0015 

.0008 

None

 Pb2203
ppm

.0100.0100.0100.0100     

.0006
5.653

.0096 

.0098 

.0106 

None

 S_1820
ppm

.0157.0157.0157.0157     

.0014
8.968

.0169 

.0160 

.0142 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0018
178.5

.0010 
-.0024 
-.0016 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0027
116.0

-.0054 
-.0010 
-.0006 

None

 Si2516
ppm

.0000.0000.0000.0000    <

.0038
2248.

.0030 
-.0044 
 .0010 

None

 Sn1899
ppm

.0053.0053.0053.0053     

.0005
9.840

.0048 

.0058 

.0053 

None
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Sample Name: U        Acquired: 2/14/2014 14:23:26        Type: Unk

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0001
43.68

.0003 

.0002 

.0002 

None

 Th2832
ppm

.0000.0000.0000.0000    <

.0021
12.63

-.0156 
-.0152 
-.0190 

None

 Ti3349
ppm

.0026.0026.0026.0026     

.0005
17.53

.0022 

.0031 

.0025 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0007
27.55

-.0020 
-.0032 
-.0022 

None

 U_3670
ppm

8.7728.7728.7728.772     
 .170

1.936

8.967 
8.657 
8.692 

None

 V_2908
ppm

.0153.0153.0153.0153     

.0001

.7768

.0154 

.0152 

.0152 

None

 Zn2138
ppm

.0042.0042.0042.0042     

.0001
3.582

.0043 

.0041 

.0040 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7154.87154.87154.87154.8     
  90.8

1.2686

7052.3 
7225.0 
7187.0 
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Sample Name: CCV        Acquired: 2/14/2014 14:27:22        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0331.0331.0331.033     
 .005

.5105

1.027 
1.033 
1.038 

Chk Pass

 Al3961
ppm

53.9053.9053.9053.90     
  .12

.2224

53.90 
54.03 
53.79 

Chk Pass

 As1890
ppm

5.2455.2455.2455.245     
 .026

.4897

5.274 
5.227 
5.233 

Chk Pass

 B_2496
ppm

5.2335.2335.2335.233     
 .003

.0519

5.229 
5.235 
5.233 

Chk Pass

 Ba4554
ppm

5.3675.3675.3675.367     
 .028

.5184

5.396 
5.364 
5.341 

Chk Pass

 Be3130
ppm

5.3545.3545.3545.354     
 .027

.5010

5.385 
5.338 
5.339 

Chk Pass

 Bi2230
ppm

5.3025.3025.3025.302     
 .030

.5596

5.336 
5.280 
5.290 

Chk Pass

 Ca1840
ppm

52.8252.8252.8252.82     
  .17

.3310

52.93 
52.62 
52.91 

Chk Pass

 Cd2288
ppm

5.2735.2735.2735.273     
 .021

.4044

5.297 
5.256 
5.267 

Chk Pass

 Co2286
ppm

5.2455.2455.2455.245     
 .027

.5183

5.273 
5.219 
5.243 

Chk Pass

 Cr2835
ppm

5.2515.2515.2515.251     
 .007

.1314

5.248 
5.246 
5.259 

Chk Pass

 Cu2178
ppm

5.3055.3055.3055.305     
 .030

.5701

5.340 
5.286 
5.289 

Chk Pass

 Fe2599
ppm

52.5952.5952.5952.59     
  .13

.2406

52.51 
52.52 
52.73 

Chk Pass

 K_7664
ppm

55.5755.5755.5755.57    F 
  .24

.4282

55.50 
55.83 
55.37 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.6315.6315.6315.631    F 
 .045

.7973

5.638 
5.671 
5.583 

Chk Fail
5.000

10.00%

 Mg2798
ppm

50.2450.2450.2450.24     
  .31

.6228

49.94 
50.23 
50.56 

Chk Pass

 Mn2576
ppm

5.2325.2325.2325.232     
 .020

.3844

5.214 
5.229 
5.254 

Chk Pass

 Mo2020
ppm

1.0521.0521.0521.052     
 .005

.4367

1.057 
1.047 
1.052 

Chk Pass

 Na5895
ppm

55.6155.6155.6155.61    F 
  .35

.6333

55.61 
55.96 
55.25 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.3245.3245.3245.324     
 .018

.3319

5.343 
5.307 
5.323 

Chk Pass

 P_1774
ppm

53.1853.1853.1853.18     
  .31

.5817

53.51 
52.90 
53.12 

Chk Pass

 Pb2203
ppm

5.2985.2985.2985.298     
 .015

.2731

5.308 
5.282 
5.304 

Chk Pass

 S_1820
ppm

52.1152.1152.1152.11     
  .30

.5672

52.45 
51.89 
52.00 

Chk Pass

 Sb2068
ppm

1.0551.0551.0551.055     
 .007

.6994

1.063 
1.053 
1.049 

Chk Pass

 Se1960
ppm

1.0501.0501.0501.050     
 .005

.4985

1.054 
1.052 
1.044 

Chk Pass

 Si2516
ppm

5.1305.1305.1305.130     
 .027

.5176

5.111 
5.119 
5.160 

Chk Pass

 Sn1899
ppm

5.2945.2945.2945.294     
 .017

.3235

5.310 
5.276 
5.294 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 14:27:22        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.4425.4425.4425.442     
 .099

1.823

5.539 
5.341 
5.447 

Chk Pass

 Th2832
ppm

5.2105.2105.2105.210     
 .016

.3037

5.204 
5.198 
5.228 

Chk Pass

 Ti3349
ppm

5.2875.2875.2875.287     
 .007

.1255

5.283 
5.283 
5.295 

Chk Pass

 Tl1908
ppm

1.0611.0611.0611.061     
 .004

.4123

1.065 
1.057 
1.060 

Chk Pass

 U_3670
ppm

5.3145.3145.3145.314     
 .025

.4732

5.288 
5.317 
5.338 

Chk Pass

 V_2908
ppm

5.1645.1645.1645.164     
 .021

.4165

5.139 
5.173 
5.179 

Chk Pass

 Zn2138
ppm

5.2625.2625.2625.262     
 .027

.5165

5.291 
5.237 
5.259 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6812.36812.36812.36812.3     
  31.3

.45901

6812.7 
6843.3 
6780.8 
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Sample Name: CCB        Acquired: 2/14/2014 14:31:11        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0003.0003.0003.0003     

.0005
171.7

.0009 

.0000 
 .0000 

Chk Pass

 Al3961
ppm

.0031.0031.0031.0031     

.0036
115.6

.0072 

.0009 

.0012 

Chk Pass

 As1890
ppm

.0007.0007.0007.0007     

.0003
38.90

.0004 

.0009 

.0009 

Chk Pass

 B_2496
ppm

.0128.0128.0128.0128     

.0015
11.76

.0117 

.0145 

.0123 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0001
18.25

.0004 

.0005 

.0003 

Chk Pass

 Be3130
ppm

.0004.0004.0004.0004     

.0001
20.95

.0005 

.0004 

.0004 

Chk Pass

 Bi2230
ppm

.0003.0003.0003.0003     

.0002
77.63

.0004 

.0000 

.0003 

Chk Pass

 Ca1840
ppm

.0048.0048.0048.0048     

.0003
6.334

.0044 

.0050 

.0049 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
37.50

.0002 

.0002 

.0003 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0000
9.556

.0003 

.0003 

.0003 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0011
206.3

-.0014 
-.0009 
 .0007 

Chk Pass

 Cu2178
ppm

.0021.0021.0021.0021     

.0003
12.38

.0018 

.0023 

.0022 

Chk Pass

 Fe2599
ppm

.0044.0044.0044.0044     

.0010
22.95

.0053 

.0047 

.0033 

Chk Pass

 K_7664
ppm

.0383.0383.0383.0383     

.0166
43.48

.0307 

.0267 

.0573 

Chk Pass

 Li6707
ppm

.0000.0000.0000.0000    <

.0002
37.29

-.0004 
-.0008 
-.0005 

Chk Pass

 Mg2798
ppm

.0000.0000.0000.0000    <

.0143
85.62

-.0225 
-.0272 
-.0004 

Chk Pass

 Mn2576
ppm

.0007.0007.0007.0007     

.0001
13.84

.0006 

.0008 

.0007 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
82.44

.0004 

.0000 

.0002 

Chk Pass

 Na5895
ppm

.0020.0020.0020.0020     

.0019
95.57

-.0001 
 .0035 
 .0026 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0003
96.56

.0001 

.0002 

.0007 

Chk Pass

 P_1774
ppm

.0035.0035.0035.0035     

.0010
27.19

.0046 

.0031 

.0028 

Chk Pass

 Pb2203
ppm

.0002.0002.0002.0002     

.0011
472.6

.0016 
-.0004 
-.0004 

Chk Pass

 S_1820
ppm

.0080.0080.0080.0080     

.0017
21.34

.0098 

.0077 

.0064 

Chk Pass

 Sb2068
ppm

.0007.0007.0007.0007     

.0015
201.0

-.0008 
 .0021 
 .0009 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0009
66.81

-.0020 
-.0016 
-.0003 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0027
496.7

-.0035 
-.0002 
 .0020 

Chk Pass

 Sn1899
ppm

.0005.0005.0005.0005     

.0009
178.8

.0003 
-.0002 
 .0015 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 14:31:11        Type: QC

Method: 2014v2(v11)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0004.0004.0004.0004     

.0001
12.45

.0005 

.0004 

.0004 

Chk Pass

 Th2832
ppm

.0028.0028.0028.0028     

.0023
82.71

.0055 

.0017 

.0013 

Chk Pass

 Ti3349
ppm

.0013.0013.0013.0013     

.0005
40.01

.0018 

.0008 

.0012 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0010
68.32

-.0025 
-.0011 
-.0006 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0064
159.5

-.0016 
-.0112 
 .0008 

Chk Pass

 V_2908
ppm

.0048.0048.0048.0048     

.0007
13.92

.0040 

.0053 

.0050 

Chk Pass

 Zn2138
ppm

.0005.0005.0005.0005     

.0000
8.817

.0004 

.0005 

.0004 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6972.46972.46972.46972.4     
  49.1

.70390

7019.0 
6977.1 
6921.2 
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Sample Name: CALBLK1        Acquired: 2/14/2014 14:57:23        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.0001.0001.0001.0001      
.0003
485.0

-.0002  
 .0000  
 .0004  

 Al3961
Cts/S

-.0003-.0003-.0003-.0003      
 .0008
253.7

-.0008  
 .0006  
-.0008  

 As1890
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
15.90

-.0001  
-.0001  
-.0002  

 B_2496
Cts/S
.0006.0006.0006.0006      
.0002
24.29

.0005  

.0007  

.0007  

 Ba4554
Cts/S
.0139.0139.0139.0139      
.0015
11.05

.0156  

.0126  

.0134  

 Be3130
Cts/S
.0003.0003.0003.0003      
.0000
13.93

.0003  

.0003  

.0003  

 Bi2230
Cts/S
.0003.0003.0003.0003      
.0001
24.16

.0004  

.0003  

.0002  

 Ca1840
Cts/S

-.0005-.0005-.0005-.0005      
 .0000
6.094

-.0005  
-.0005  
-.0005  

 Cd2288
Cts/S
.0000.0000.0000.0000      
.0001
341.5

.0000  

.0001  
-.0001  

 Co2286
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
15.14

-.0001  
-.0001  
-.0001  

 Cr2835
Cts/S
.0015.0015.0015.0015      
.0001
4.873

.0014  

.0015  

.0016  

 Cu2178
Cts/S
.0001.0001.0001.0001      
.0001
58.50

.0002  

.0001  

.0001  

 Fe2599
Cts/S
.0002.0002.0002.0002      
.0001
49.97

.0002  

.0003  

.0001  

 K_7664
Cts/S
.0060.0060.0060.0060      
.0024
40.66

.0035  

.0061  

.0083  

 Li6707
Cts/S

-.0080-.0080-.0080-.0080      
 .0004
5.377

-.0083  
-.0082  
-.0075  

 Mg2798
Cts/S

-.0018-.0018-.0018-.0018      
 .0005
30.53

-.0012  
-.0023  
-.0019  

 Mn2576
Cts/S

-.0002-.0002-.0002-.0002      
 .0001
42.17

-.0001  
-.0001  
-.0003  

 Mo2020
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
98.79

-.0001  
-.0001  
 .0000  

 Na5895
Cts/S

-.0257-.0257-.0257-.0257      
 .0031
11.95

-.0277  
-.0222  
-.0271  

 Ni2216
Cts/S
.0002.0002.0002.0002      
.0001
51.40

.0001  

.0002  

.0003  

 P_1774
Cts/S
.0000.0000.0000.0000      
 .000

681.1

.0000  

.0000  
 .0000  

 Pb2203
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
51.56

-.0002  
-.0002  
-.0001  

 S_1820
Cts/S
.0000.0000.0000.0000      
.0000
98.01

.0000  

.0000  

.0001  

 Sb2068
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
76.02

.0000  

.0000  
-.0001  

 Se1960
Cts/S
.0001.0001.0001.0001      
.0001
64.12

.0001  

.0000  

.0001  

 Si2516
Cts/S
.0036.0036.0036.0036      
.0003
9.519

.0038  

.0039  

.0032  

 Sn1899
Cts/S
.0000.0000.0000.0000      
.0000
74.81

.0000  

.0000  

.0000  

 Sr4077
Cts/S

-.0030-.0030-.0030-.0030      
 .0007
23.18

-.0023  
-.0037  
-.0031  

 Th2832
Cts/S
.0019.0019.0019.0019      
.0001
4.815

.0018  

.0019  

.0019  

 Ti3349
Cts/S
.0028.0028.0028.0028      
.0002
6.268

.0027  

.0026  

.0029  

 Tl1908
Cts/S

-.0003-.0003-.0003-.0003      
 .0001
17.80

-.0003  
-.0003  
-.0004  

 U_3670
Cts/S
.0202.0202.0202.0202      
.0008
3.845

.0195  

.0201  

.0210  

 V_2908
Cts/S

-.0014-.0014-.0014-.0014      
 .0006
40.39

-.0009  
-.0021  
-.0013  

 Zn2138
Cts/S
.0005.0005.0005.0005      
.0000
6.098

.0006  

.0005  

.0006  
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Sample Name: CALBLK1        Acquired: 2/14/2014 14:57:23        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7136.47136.47136.47136.4      
  33.2

.46564

7161.6 
7149.0 
7098.8 
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Sample Name: CAL 1        Acquired: 2/14/2014 15:01:18        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.0118.0118.0118.0118      
.0003
2.389

.0119  

.0115  

.0119  

 Al3961
Cts/S
.0357.0357.0357.0357      
.0011
3.217

.0358  

.0368  

.0345  

 As1890
Cts/S
.0004.0004.0004.0004      
.0000
11.50

.0005  

.0004  

.0004  

 B_2496
Cts/S
.0087.0087.0087.0087      
.0001
.9222

.0086  

.0088  

.0088  

 Ba4554
Cts/S
.6209.6209.6209.6209      
.0022
.3486

.6197  

.6234  

.6197  

 Be3130
Cts/S
.0785.0785.0785.0785      
.0008
1.042

.0777  

.0786  

.0793  

 Bi2230
Cts/S
.0103.0103.0103.0103      
.0001
1.049

.0102  

.0104  

.0103  

 Ca1840
Cts/S
.0998.0998.0998.0998      
.0007
.7252

.0992  

.0995  

.1006  

 Cd2288
Cts/S
.0044.0044.0044.0044      
.0001
1.637

.0044  

.0045  

.0044  

 Co2286
Cts/S
.0187.0187.0187.0187      
.0001
.6072

.0186  

.0187  

.0188  

 Cr2835
Cts/S
.0030.0030.0030.0030      
.0001
2.791

.0029  

.0029  

.0030  

 Cu2178
Cts/S
.0018.0018.0018.0018      
.0000
2.116

.0018  

.0018  

.0018  

 Fe2599
Cts/S
.0296.0296.0296.0296      
.0002
.8214

.0298  

.0293  

.0296  

 K_7664
Cts/S
.6083.6083.6083.6083      
.0035
.5805

.6121  

.6076  

.6051  

 Li6707
Cts/S
.1836.1836.1836.1836      
.0035
1.912

.1876  

.1822  

.1810  

 Mg2798
Cts/S
.0289.0289.0289.0289      
.0004
1.343

.0291  

.0285  

.0291  

 Mn2576
Cts/S
.0237.0237.0237.0237      
.0003
1.233

.0235  

.0235  

.0240  

 Mo2020
Cts/S
.0151.0151.0151.0151      
.0001
.3955

.0152  

.0151  

.0152  

 Na5895
Cts/S
.4114.4114.4114.4114      
.0021
.5014

.4137  

.4109  

.4097  

 Ni2216
Cts/S
.0204.0204.0204.0204      
.0000
.1516

.0204  

.0203  

.0204  

 P_1774
Cts/S
.0134.0134.0134.0134      
.0001
.8672

.0133  

.0135  

.0135  

 Pb2203
Cts/S
.0009.0009.0009.0009      
.0000
4.521

.0009  

.0009  

.0010  

 S_1820
Cts/S
.1320.1320.1320.1320      
.0010
.7955

.1309  

.1321  

.1330  

 Sb2068
Cts/S
.0004.0004.0004.0004      
.0001
12.44

.0004  

.0005  

.0004  

 Se1960
Cts/S
.0006.0006.0006.0006      
.0000
3.398

.0006  

.0007  

.0006  

 Si2516
Cts/S
.0320.0320.0320.0320      
.0003
.9406

.0321  

.0322  

.0317  

 Sn1899
Cts/S
.0105.0105.0105.0105      
.0001
.9392

.0104  

.0106  

.0105  

 Sr4077
Cts/S
.0932.0932.0932.0932      
.0002
.2180

.0933  

.0932  

.0929  

 Th2832
Cts/S
.0118.0118.0118.0118      
.0003
2.510

.0115  

.0119  

.0120  

 Ti3349
Cts/S
.0266.0266.0266.0266      
.0009
3.505

.0266  

.0276  

.0257  

 Tl1908
Cts/S
.0012.0012.0012.0012      
.0000
2.567

.0013  

.0012  

.0012  

 U_3670
Cts/S
.0580.0580.0580.0580      
.0007
1.130

.0580  

.0573  

.0586  

 V_2908
Cts/S
.0106.0106.0106.0106      
.0005
5.057

.0103  

.0112  

.0103  

 Zn2138
Cts/S
.0106.0106.0106.0106      
.0001
.5375

.0105  

.0106  

.0106  

Page 941 of 1142



Sample Name: CAL 1        Acquired: 2/14/2014 15:01:18        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7066.07066.07066.07066.0      
  46.0

.65090

7103.9 
7079.4 
7014.9 
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Sample Name: Cal 2        Acquired: 2/14/2014 15:05:11        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
1.0891.0891.0891.089      
 .009

.8576

1.083  
1.083  
1.099  

 Al3961
Cts/S
8.7978.7978.7978.797      
 .085

.9708

8.864  
8.827  
8.701  

 As1890
Cts/S
.2343.2343.2343.2343      
.0016
.7038

.2345  

.2326  

.2358  

 B_2496
Cts/S
.8108.8108.8108.8108      
.0032
.3921

.8136  

.8114  

.8073  

 Ba4554
Cts/S
60.1260.1260.1260.12      

  .46
.7633

60.05  
59.70  
60.61  

 Be3130
Cts/S
77.3777.3777.3777.37      

  .50
.6429

77.94  
77.08  
77.08  

 Bi2230
Cts/S
.2804.2804.2804.2804      
.0012
.4302

.2810  

.2790  

.2812  

 Ca1840
Cts/S
4.7584.7584.7584.758      
 .025

.5259

4.764  
4.730  
4.778  

 Cd2288
Cts/S
4.3904.3904.3904.390      
 .023

.5228

4.393  
4.366  
4.411  

 Co2286
Cts/S
1.7651.7651.7651.765      
 .011

.6459

1.768  
1.752  
1.774  

 Cr2835
Cts/S
.7221.7221.7221.7221      
.0054
.7421

.7197  

.7185  

.7283  

 Cu2178
Cts/S
.3347.3347.3347.3347      
.0014
.4296

.3358  

.3331  

.3352  

 Fe2599
Cts/S
14.3814.3814.3814.38      

  .03
.1881

14.40  
14.35  
14.39  

 K_7664
Cts/S
5.6795.6795.6795.679      
 .081

1.428

5.734  
5.716  
5.585  

 Li6707
Cts/S
16.8616.8616.8616.86      

  .38
2.269

17.11  
17.06  
16.42  

 Mg2798
Cts/S
1.6431.6431.6431.643      
 .009

.5634

1.654  
1.638  
1.637  

 Mn2576
Cts/S
7.9167.9167.9167.916      
 .030

.3842

7.949  
7.890  
7.907  

 Mo2020
Cts/S
.3756.3756.3756.3756      
.0019
.5010

.3765  

.3734  

.3769  

 Na5895
Cts/S
20.6820.6820.6820.68      

  .33
1.576

20.88  
20.86  
20.31  

 Ni2216
Cts/S
2.3742.3742.3742.374      
 .014

.5755

2.375  
2.360  
2.387  

 P_1774
Cts/S
2.8332.8332.8332.833      
 .015

.5243

2.836  
2.817  
2.847  

 Pb2203
Cts/S
.5203.5203.5203.5203      
.0033
.6258

.5208  

.5168  

.5232  

 S_1820
Cts/S
1.3551.3551.3551.355      
 .006

.4542

1.358  
1.348  
1.359  

 Sb2068
Cts/S
.0586.0586.0586.0586      
.0003
.4330

.0585  

.0584  

.0588  

 Se1960
Cts/S
.0341.0341.0341.0341      
.0001
.4116

.0341  

.0339  

.0342  

 Si2516
Cts/S
.3731.3731.3731.3731      
.0029
.7795

.3757  

.3737  

.3699  

 Sn1899
Cts/S
.5120.5120.5120.5120      
.0030
.5829

.5121  

.5090  

.5150  

 Sr4077
Cts/S
94.3294.3294.3294.32      
 1.23

1.305

94.69  
92.95  
95.32  

 Th2832
Cts/S
.3911.3911.3911.3911      
.0036
.9220

.3888  

.3893  

.3953  

 Ti3349
Cts/S
6.0556.0556.0556.055      
 .012

.2049

6.065  
6.058  
6.041  

 Tl1908
Cts/S
.0642.0642.0642.0642      
.0002
.3571

.0643  

.0640  

.0644  

 U_3670
Cts/S
.4401.4401.4401.4401      
.0036
.8161

.4372  

.4390  

.4441  

 V_2908
Cts/S
1.2341.2341.2341.234      
 .010

.7813

1.245  
1.231  
1.227  

 Zn2138
Cts/S
2.4092.4092.4092.409      
 .013

.5175

2.412  
2.396  
2.420  
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Sample Name: Cal 2        Acquired: 2/14/2014 15:05:11        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6699.86699.86699.86699.8      
  39.1

.58314

6690.4 
6742.7 
6666.3 
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Sample Name: Cal 3        Acquired: 2/14/2014 15:09:00        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
2.2472.2472.2472.247      
 .019

.8284

2.267  
2.231  
2.244  

 Al3961
Cts/S
18.6918.6918.6918.69      

  .04
.2150

18.65  
18.69  
18.73  

 As1890
Cts/S
.4784.4784.4784.4784      
.0025
.5313

.4804  

.4755  

.4791  

 B_2496
Cts/S
1.6751.6751.6751.675      
 .006

.3361

1.672  
1.681  
1.672  

 Ba4554
Cts/S
123.3123.3123.3123.3      

   .9
.7406

122.4  
124.2  
123.3  

 Be3130
Cts/S
155.0155.0155.0155.0      
   1.0

.6305

153.9  
155.3  
155.7  

 Bi2230
Cts/S
.5699.5699.5699.5699      
.0028
.4985

.5715  

.5667  

.5716  

 Ca1840
Cts/S
9.2829.2829.2829.282      
 .045

.4840

9.333  
9.264  
9.249  

 Cd2288
Cts/S
8.9208.9208.9208.920      
 .051

.5753

8.968  
8.866  
8.924  

 Co2286
Cts/S
3.4973.4973.4973.497      
 .014

.4032

3.512  
3.484  
3.495  

 Cr2835
Cts/S
1.4451.4451.4451.445      
 .009

.6467

1.455  
1.437  
1.443  

 Cu2178
Cts/S
.6843.6843.6843.6843      
.0034
.4968

.6868  

.6804  

.6856  

 Fe2599
Cts/S
28.9928.9928.9928.99      

  .09
.3189

29.00  
29.07  
28.89  

 K_7664
Cts/S
11.9311.9311.9311.93      

  .07
.5951

11.88  
11.90  
12.01  

 Li6707
Cts/S
35.3935.3935.3935.39      

  .33
.9448

35.21  
35.19  
35.78  

 Mg2798
Cts/S
3.3873.3873.3873.387      
 .024

.7187

3.393  
3.408  
3.361  

 Mn2576
Cts/S
16.1716.1716.1716.17      

  .08
.4757

16.18  
16.25  
16.09  

 Mo2020
Cts/S
.7609.7609.7609.7609      
.0030
.3881

.7637  

.7578  

.7611  

 Na5895
Cts/S
43.5443.5443.5443.54      
 1.16

2.656

42.41  
43.48  
44.72  

 Ni2216
Cts/S
4.7094.7094.7094.709      
 .027

.5671

4.739  
4.689  
4.699  

 P_1774
Cts/S
5.4975.4975.4975.497      
 .025

.4510

5.520  
5.471  
5.499  

 Pb2203
Cts/S
1.0271.0271.0271.027      
 .005

.4572

1.032  
1.023  
1.025  

 S_1820
Cts/S
2.8042.8042.8042.804      
 .014

.4829

2.814  
2.789  
2.810  

 Sb2068
Cts/S
.1214.1214.1214.1214      
.0007
.6122

.1222  

.1207  

.1215  

 Se1960
Cts/S
.0696.0696.0696.0696      
.0004
.5185

.0700  

.0693  

.0695  

 Si2516
Cts/S
.7695.7695.7695.7695      
.0046
.6039

.7701  

.7739  

.7646  

 Sn1899
Cts/S
1.0201.0201.0201.020      
 .006

.5835

1.027  
1.016  
1.018  

 Sr4077
Cts/S
190.4190.4190.4190.4      

  3.2
1.668

187.3  
190.2  
193.6  

 Th2832
Cts/S
.7870.7870.7870.7870      
.0071
.9072

.7950  

.7813  

.7847  

 Ti3349
Cts/S
12.5612.5612.5612.56      

  .03
.2301

12.55  
12.60  
12.54  

 Tl1908
Cts/S
.1250.1250.1250.1250      
.0005
.4383

.1253  

.1244  

.1254  

 U_3670
Cts/S
.8722.8722.8722.8722      
.0081
.9250

.8813  

.8661  

.8690  

 V_2908
Cts/S
2.5052.5052.5052.505      
 .016

.6322

2.509  
2.519  
2.488  

 Zn2138
Cts/S
4.8244.8244.8244.824      
 .023

.4700

4.846  
4.801  
4.825  
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Sample Name: Cal 3        Acquired: 2/14/2014 15:09:00        Type: Cal

Method: 2014v2(v12)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6564.86564.86564.86564.8      
  26.7

.40703

6534.6 
6585.4 
6574.3 
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

 3.3 

Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000060 Re-Slope: 1.000000

A1 (Gain): 1.102714 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999890 Status: OK.

Std Error of Est: 0.000128

Predicted MDL: 0.000495

Predicted MQL: 0.001650

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00006 .000 1

CAL 1 .01000 .00980 .000 -2.04 .01178 .000 1

Cal 2 1.0000 .97891 -.021 -2.11 1.0887 .009 1

Cal 3 2.0000 2.0213 .021 1.07 2.2473 .019 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -2 
 0 
 2 
 4 
 6 
 8 

 10 
 12 
 14 
 16 
 18 
 20 
 22 
 24 

Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000321 Re-Slope: 1.000000
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A1 (Gain): 0.183230 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999606 Status: OK.

Std Error of Est: 0.001261

Predicted MDL: 0.006064

Predicted MQL: 0.020212

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 -.00032 .001 1

CAL 1 .20000 .19652 -.003 -1.74 .03569 .001 1

Cal 2 50.000 48.014 -1.99 -3.97 8.7973 .085 1

Cal 3 100.00 101.99 1.99 1.99 18.687 .040 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
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 0.165 
 0.215 
 0.265 
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As 189.042 {478}As 189.042 {478}As 189.042 {478}As 189.042 {478}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000136 Re-Slope: 1.000000

A1 (Gain): 0.047577 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999947 Status: OK.

Std Error of Est: 0.000008

Predicted MDL: 0.001217

Predicted MQL: 0.004055

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00014 .000 1

CAL 1 .01000 .01149 .001 14.9 .00041 .000 1

Cal 2 5.0000 4.9322 -.068 -1.36 .23430 .002 1

Cal 3 10.000 10.066 .066 .663 .47835 .003 1
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B 249.678 {135}B 249.678 {135}B 249.678 {135}B 249.678 {135}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000628 Re-Slope: 1.000000

A1 (Gain): 0.166222 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.998997 Status: OK.

Std Error of Est: 0.000406

Predicted MDL: 0.002084

Predicted MQL: 0.006945

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00005 .000 .000 .00064 .000 1

CAL 1 .10000 .04882 -.051 -51.2 .00873 .000 1

Cal 2 5.0000 4.9087 -.091 -1.83 .81077 .003 1

Cal 3 10.000 10.143 .143 1.43 1.6750 .006 1
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Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.013866 Re-Slope: 1.000000

A1 (Gain): 12.224741 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999931 Status: OK.

Std Error of Est: 0.005570

Predicted MDL: 0.000115

Predicted MQL: 0.000383

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .01388 .002 1

CAL 1 .05000 .04966 .000 -.683 .62093 .002 1

Cal 2 5.0000 4.9169 -.083 -1.66 60.122 .459 1

Cal 3 10.000 10.083 .083 .834 123.28 .913 1
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Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000311 Re-Slope: 1.000000

A1 (Gain): 15.493672 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 1.000000 Status: OK.

Std Error of Est: 0.000136

Predicted MDL: 0.000033

Predicted MQL: 0.000109

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00031 .000 1

CAL 1 .00500 .00505 .000 1.08 .07852 .001 1

Cal 2 5.0000 4.9951 -.005 -.098 77.370 .497 1

Cal 3 10.000 10.005 .005 .048 154.96 .977 1
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Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000298 Re-Slope: 1.000000

A1 (Gain): 0.056564 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999881 Status: OK.

Std Error of Est: 0.000068

Predicted MDL: 0.001781

Predicted MQL: 0.005937

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00002 .000 .000 .00030 .000 1

CAL 1 .20000 .17701 -.023 -11.5 .01031 .000 1

Cal 2 5.0000 4.9522 -.048 -.955 .28041 .001 1

Cal 3 10.000 10.071 .071 .708 .56994 .003 1
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Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000496 Re-Slope: 1.000000

A1 (Gain): 0.093649 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999915 Status: OK.

Std Error of Est: 0.000672

Predicted MDL: 0.000609

Predicted MQL: 0.002030

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00008 .000 .000 -.00050 .000 1

CAL 1 1.0000 1.0708 .071 7.08 .09979 .001 1

Cal 2 50.000 50.807 .807 1.61 4.7575 .025 1

Cal 3 100.00 99.122 -.878 -.878 9.2822 .045 1
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Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000032 Re-Slope: 1.000000

A1 (Gain): 0.886598 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999972 Status: OK.

Std Error of Est: 0.000081

Predicted MDL: 0.000114

Predicted MQL: 0.000380

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00003 .000 1

CAL 1 .00500 .00503 .000 .546 .00442 .000 1

Cal 2 5.0000 4.9473 -.053 -1.05 4.3898 .023 1

Cal 3 10.000 10.053 .053 .526 8.9197 .051 1
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Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000098 Re-Slope: 1.000000

A1 (Gain): 0.350346 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999982 Status: OK.

Std Error of Est: 0.000082

Predicted MDL: 0.000227

Predicted MQL: 0.000756

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00010 .000 1

CAL 1 .05000 .05352 .004 7.03 .01866 .000 1

Cal 2 5.0000 5.0301 .030 .602 1.7650 .011 1

Cal 3 10.000 9.9664 -.034 -.336 3.4973 .014 1
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Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001509 Re-Slope: 1.000000

A1 (Gain): 0.143359 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999999 Status: OK.

Std Error of Est: 0.000004

Predicted MDL: 0.000704

Predicted MQL: 0.002346

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00151 .000 1

CAL 1 .01000 .01059 .001 5.90 .00295 .000 1

Cal 2 5.0000 4.9943 -.006 -.115 .72215 .005 1

Cal 3 10.000 10.005 .005 .052 1.4452 .009 1
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Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000120 Re-Slope: 1.000000

A1 (Gain): 0.067915 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999946 Status: OK.

Std Error of Est: 0.000019

Predicted MDL: 0.001363

Predicted MQL: 0.004544

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00012 .000 1

CAL 1 .02500 .02470 .000 -1.19 .00180 .000 1

Cal 2 5.0000 4.9263 -.074 -1.47 .33469 .001 1

Cal 3 10.000 10.074 .074 .740 .68430 .003 1
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Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000168 Re-Slope: 1.000000

A1 (Gain): 0.289107 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999993 Status: OK.

Std Error of Est: 0.000189

Predicted MDL: 0.001184

Predicted MQL: 0.003946

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00017 .000 1

CAL 1 .10000 .10178 .002 1.78 .02959 .000 1

Cal 2 50.000 49.735 -.265 -.531 14.379 .027 1

Cal 3 100.00 100.26 .264 .264 28.987 .092 1
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K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.005960 Re-Slope: 1.000000

A1 (Gain): 0.117413 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999727 Status: OK.

Std Error of Est: 0.003411

Predicted MDL: 0.017602

Predicted MQL: 0.058674

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00004 .000 .000 .00596 .002 1

CAL 1 5.0000 5.1297 .130 2.59 .60825 .004 1

Cal 2 50.000 48.313 -1.69 -3.37 5.6786 .081 1

Cal 3 100.00 101.56 1.56 1.56 11.930 .071 1
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Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.008013 Re-Slope: 1.000000

A1 (Gain): 3.485724 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999733 Status: OK.

Std Error of Est: 0.003122

Predicted MDL: 0.000620

Predicted MQL: 0.002066

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00803 .000 1

CAL 1 .05000 .05497 .005 9.95 .18361 .004 1

Cal 2 5.0000 4.8399 -.160 -3.20 16.862 .383 1

Cal 3 10.000 10.155 .155 1.55 35.390 .334 1
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Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001777 Re-Slope: 1.000000

A1 (Gain): 0.033664 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999881 Status: OK.

Std Error of Est: 0.000285

Predicted MDL: 0.011647

Predicted MQL: 0.038822

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00009 .000 .000 -.00177 .001 1

CAL 1 1.0000 .91910 -.081 -8.09 .02892 .000 1

Cal 2 50.000 49.041 -.959 -1.92 1.6430 .009 1

Cal 3 100.00 101.04 1.04 1.04 3.3873 .024 1
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Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000171 Re-Slope: 1.000000

A1 (Gain): 1.605946 Y-int: 0.000000

Page 957 of 1142



A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999950 Status: OK.

Std Error of Est: 0.000342

Predicted MDL: 0.000226

Predicted MQL: 0.000753

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00017 .000 1

CAL 1 .01500 .01487 .000 -.897 .02370 .000 1

Cal 2 5.0000 4.9290 -.071 -1.42 7.9156 .030 1

Cal 3 10.000 10.071 .071 .711 16.173 .077 1
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Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000064 Re-Slope: 1.000000

A1 (Gain): 0.378892 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999982 Status: OK.

Std Error of Est: 0.000035

Predicted MDL: 0.000183

Predicted MQL: 0.000609

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00006 .000 1

CAL 1 .04000 .04015 .000 .380 .01515 .000 1

Cal 2 1.0000 .99147 -.009 -.853 .37560 .002 1

Cal 3 2.0000 2.0084 .008 .419 .76089 .003 1
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Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.025683 Re-Slope: 1.000000

A1 (Gain): 0.428523 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999722 Status: OK.

Std Error of Est: 0.005555

Predicted MDL: 0.005070

Predicted MQL: 0.016900

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.02568 .003 1

CAL 1 1.0000 1.0200 .020 2.00 .41142 .002 1

Cal 2 50.000 48.323 -1.68 -3.35 20.682 .326 1

Cal 3 100.00 101.66 1.66 1.66 43.537 1.16 1
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Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000199 Re-Slope: 1.000000

A1 (Gain): 0.472271 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999986 Status: OK.

Std Error of Est: 0.000086

Predicted MDL: 0.000230

Predicted MQL: 0.000768

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00020 .000 1

CAL 1 .04000 .04268 .003 6.70 .02036 .000 1

Cal 2 5.0000 5.0269 .027 .539 2.3743 .014 1

Cal 3 10.000 9.9704 -.030 -.296 4.7089 .027 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -1 

 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

P 177.495 {490}P 177.495 {490}P 177.495 {490}P 177.495 {490}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000006 Re-Slope: 1.000000

A1 (Gain): 0.055531 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999896 Status: OK.

Std Error of Est: 0.000220

Predicted MDL: 0.001033

Predicted MQL: 0.003443

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 -.00001 .000 1

CAL 1 .25000 .24156 -.008 -3.38 .01341 .000 1

Cal 2 50.000 51.021 1.02 2.04 2.8332 .015 1

Cal 3 100.00 98.988 -1.01 -1.01 5.4969 .025 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.1 

 0.1 

 0.3 

 0.5 

 0.7 

 0.9 

 1.1 

 1.3 

Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000128 Re-Slope: 1.000000

A1 (Gain): 0.101975 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999884 Status: OK.

Std Error of Est: 0.000027

Predicted MDL: 0.000916

Predicted MQL: 0.003054

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 -.00013 .000 1

CAL 1 .01000 .00461 -.005 -53.9 .00092 .000 1

Cal 2 5.0000 5.0489 .049 .978 .52027 .003 1

Cal 3 10.000 9.9594 -.041 -.406 1.0265 .005 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 0 

 0.5 

 1 

 1.5 

 2 

 2.5 

 3 

 3.5 

S 182.034 {485}S 182.034 {485}S 182.034 {485}S 182.034 {485}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000026 Re-Slope: 1.000000

A1 (Gain): 0.027684 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999840 Status: OK.

Std Error of Est: 0.000616

Predicted MDL: 0.001960

Predicted MQL: 0.006532

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00027 .000 .000 .00003 .000 1

CAL 1 5.0000 4.7660 -.234 -4.68 .13197 .001 1

Cal 2 50.000 48.950 -1.05 -2.10 1.3552 .006 1

Cal 3 100.00 101.28 1.28 1.28 2.8040 .014 1

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

 0.19 

Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000062 Re-Slope: 1.000000

A1 (Gain): 0.059350 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999830 Status: OK.

Std Error of Est: 0.000009

Predicted MDL: 0.001472

Predicted MQL: 0.004907

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00006 .000 1

CAL 1 .01000 .00865 -.001 -13.5 .00042 .000 1

Cal 2 1.0000 .97645 -.024 -2.35 .05856 .000 1

Cal 3 2.0000 2.0248 .025 1.24 .12144 .001 1
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 0 

 0.01 

 0.02 

 0.03 

 0.04 

 0.05 

 0.06 

 0.07 

 0.08 

 0.09 

 0.1 

 0.11 

Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000081 Re-Slope: 1.000000

A1 (Gain): 0.034789 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999936 Status: OK.

Std Error of Est: 0.000004

Predicted MDL: 0.001855

Predicted MQL: 0.006184

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00008 .000 1

CAL 1 .01500 .01611 .001 7.43 .00064 .000 1

Cal 2 1.0000 .98555 -.014 -1.44 .03409 .000 1

Cal 3 2.0000 2.0133 .013 .666 .06956 .000 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

 0.9 

 1 

Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.003636 Re-Slope: 1.000000

A1 (Gain): 0.075567 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999811 Status: OK.

Std Error of Est: 0.000163

Predicted MDL: 0.004679

Predicted MQL: 0.015597

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00003 .000 .000 .00364 .000 1

CAL 1 .40000 .37534 -.025 -6.16 .03200 .000 1

Cal 2 5.0000 4.8892 -.111 -2.22 .37309 .003 1

Cal 3 10.000 10.135 .135 1.35 .76954 .005 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000026 Re-Slope: 1.000000

A1 (Gain): 0.102170 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999997 Status: OK.

Std Error of Est: 0.000015

Predicted MDL: 0.000504

Predicted MQL: 0.001679

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00003 .000 1

CAL 1 .10000 .10243 .002 2.43 .01049 .000 1

Cal 2 5.0000 5.0113 .011 .227 .51203 .003 1

Cal 3 10.000 9.9862 -.014 -.138 1.0203 .006 1

Page 964 of 1142



 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -20 

 30 

 80 

 130 

 180 

 230 

Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.003036 Re-Slope: 1.000000

A1 (Gain): 18.969091 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999991 Status: OK.

Std Error of Est: 0.000990

Predicted MDL: 0.000049

Predicted MQL: 0.000163

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00304 .001 1

CAL 1 .00500 .00502 .000 .406 .09317 .000 1

Cal 2 5.0000 4.9698 -.030 -.603 94.319 1.23 1

Cal 3 10.000 10.030 .030 .301 190.36 3.18 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

 0.9 

 1 

Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001850 Re-Slope: 1.000000

A1 (Gain): 0.077299 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999151 Status: OK.

Std Error of Est: 0.000250

Predicted MDL: 0.003049

Predicted MQL: 0.010164

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00007 .000 .000 .00186 .000 1

CAL 1 .20000 .12837 -.072 -35.8 .01179 .000 1

Cal 2 5.0000 4.9951 -.005 -.099 .39110 .004 1

Cal 3 10.000 10.076 .076 .760 .78699 .007 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 2 

 4 

 6 

 8 

 10 

 12 

 14 

 16 

Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.002749 Re-Slope: 1.000000

A1 (Gain): 1.240711 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999849 Status: OK.

Std Error of Est: 0.000528

Predicted MDL: 0.000544

Predicted MQL: 0.001815

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00275 .000 1

CAL 1 .02000 .01926 -.001 -3.69 .02665 .001 1

Cal 2 5.0000 4.8778 -.122 -2.44 6.0546 .012 1

Cal 3 10.000 10.123 .123 1.23 12.562 .029 1
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

 0.19 

Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000329 Re-Slope: 1.000000

A1 (Gain): 0.061557 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999691 Status: OK.

Std Error of Est: 0.000017

Predicted MDL: 0.001102

Predicted MQL: 0.003673

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00001 .000 .000 -.00033 .000 1

CAL 1 .02000 .02518 .005 25.9 .00124 .000 1

Cal 2 1.0000 1.0187 .019 1.87 .06424 .000 1

Cal 3 2.0000 1.9762 -.024 -1.19 .12503 .001 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

 0.9 

 1 

U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.020178 Re-Slope: 1.000000

A1 (Gain): 0.071733 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999978 Status: OK.

Std Error of Est: 0.000070

Predicted MDL: 0.009161

Predicted MQL: 0.030536

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .02018 .001 1

CAL 1 .50000 .49810 -.002 -.380 .05798 .001 1

Cal 2 5.0000 4.9444 -.056 -1.11 .44012 .004 1

Cal 3 10.000 10.057 .057 .573 .87216 .008 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

 3.3 

V 290.882 {116}V 290.882 {116}V 290.882 {116}V 290.882 {116}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001419 Re-Slope: 1.000000

A1 (Gain): 0.249461 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999975 Status: OK.

Std Error of Est: 0.000068

Predicted MDL: 0.002234

Predicted MQL: 0.007448

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00142 .001 1

CAL 1 .05000 .04816 -.002 -3.69 .01059 .001 1

Cal 2 5.0000 4.9530 -.047 -.940 1.2342 .010 1

Cal 3 10.000 10.049 .049 .488 2.5054 .016 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 1.000000 Re-Slope: 1.000000

A1 (Gain): 0.000000 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.000000 Status: Warning Zero Gain

Std Error of Est: 0.000000

Predicted MDL: n/a

Predicted MQL: n/a

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CAL 1 1.0000 .00000 -1.00 -100. 1.0000 .000 1

CALBLK1 .00000 .00000 .000 .000 1.0000 .000 1

Cal 2 5.0000 .00000 -5.00 -100. 1.0000 .000 1

Cal 3 10.000 .00000 -10.0 -100. 1.0000 .000 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}

Date of Fit: 2/14/2014 15:12:49 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000543 Re-Slope: 1.000000

A1 (Gain): 0.477653 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999999 Status: OK.

Std Error of Est: 0.000017

Predicted MDL: 0.000122

Predicted MQL: 0.000407

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00054 .000 1

CAL 1 .02000 .02072 .001 3.60 .01059 .000 1

Cal 2 5.0000 4.9955 -.004 -.089 2.4094 .012 1

Cal 3 10.000 10.004 .004 .037 4.8242 .023 1
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Sample Name: ICV        Acquired: 2/14/2014 15:12:57        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0021.0021.0021.002     
 .004

.4332

 .9968 
1.004 
1.005 

Chk Pass

 Al3961
ppm

51.3751.3751.3751.37     
  .12

.2253

51.44 
51.24 
51.44 

Chk Pass

 As1890
ppm

4.8894.8894.8894.889     
 .015

.2992

4.872 
4.898 
4.897 

Chk Pass

 B_2496
ppm

5.1005.1005.1005.100     
 .013

.2582

5.086 
5.103 
5.111 

Chk Pass

 Ba4554
ppm

5.0815.0815.0815.081     
 .018

.3619

5.096 
5.061 
5.088 

Chk Pass

 Be3130
ppm

5.0175.0175.0175.017     
 .012

.2474

5.020 
5.027 
5.003 

Chk Pass

 Bi2230
ppm

4.9844.9844.9844.984     
 .008

.1570

4.976 
4.987 
4.991 

Chk Pass

 Ca1840
ppm

50.9950.9950.9950.99     
  .22

.4295

50.74 
51.11 
51.12 

Chk Pass

 Cd2288
ppm

4.9974.9974.9974.997     
 .021

.4239

4.973 
5.007 
5.012 

Chk Pass

 Co2286
ppm

5.1765.1765.1765.176     
 .017

.3265

5.157 
5.184 
5.187 

Chk Pass

 Cr2835
ppm

5.0865.0865.0865.086     
 .020

.3994

5.064 
5.090 
5.104 

Chk Pass

 Cu2178
ppm

4.9664.9664.9664.966     
 .008

.1593

4.957 
4.972 
4.970 

Chk Pass

 Fe2599
ppm

49.5749.5749.5749.57     
  .08

.1601

49.49 
49.57 
49.65 

Chk Pass

 K_7664
ppm

53.5253.5253.5253.52     
  .24

.4473

53.79 
53.32 
53.46 

Chk Pass

 Li6707
ppm

5.6205.6205.6205.620    F 
 .040

.7033

5.654 
5.577 
5.629 

Chk Fail
5.000

10.00%

 Mg2798
ppm

48.9448.9448.9448.94     
  .45

.9214

48.44 
49.07 
49.32 

Chk Pass

 Mn2576
ppm

4.9474.9474.9474.947     
 .025

.5007

4.919 
4.956 
4.966 

Chk Pass

 Mo2020
ppm

1.0161.0161.0161.016     
 .003

.2760

1.013 
1.017 
1.018 

Chk Pass

 Na5895
ppm

54.0154.0154.0154.01     
  .28

.5136

54.28 
53.73 
54.01 

Chk Pass

 Ni2216
ppm

5.0515.0515.0515.051     
 .021

.4193

5.026 
5.064 
5.062 

Chk Pass

 P_1774
ppm

5.4835.4835.4835.483     
 .020

.3563

5.463 
5.486 
5.502 

Chk Pass

 Pb2203
ppm

5.0495.0495.0495.049     
 .025

.4854

5.021 
5.064 
5.062 

Chk Pass

 S_1820
ppm

49.0249.0249.0249.02     
  .11

.2344

48.89 
49.07 
49.10 

Chk Pass

 Sb2068
ppm

.9848.9848.9848.9848     

.0050

.5043

.9794 

.9861 

.9891 

Chk Pass

 Se1960
ppm

.9821.9821.9821.9821     

.0023

.2386

.9796 

.9827 

.9841 

Chk Pass

 Si2516
ppm

5.0105.0105.0105.010     
 .035

.7008

4.979 
5.004 
5.048 

Chk Pass

 Sn1899
ppm

4.9984.9984.9984.998     
 .021

.4167

4.974 
5.013 
5.007 

Chk Pass
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Sample Name: ICV        Acquired: 2/14/2014 15:12:57        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0465.0465.0465.046     
 .064

1.267

5.027 
5.118 
4.994 

Chk Pass

 Th2832
ppm

5.1335.1335.1335.133     
 .027

.5307

5.105 
5.137 
5.159 

Chk Pass

 Ti3349
ppm

4.9754.9754.9754.975     
 .004

.0712

4.978 
4.974 
4.971 

Chk Pass

 Tl1908
ppm

1.0441.0441.0441.044     
 .003

.2973

1.041 
1.043 
1.047 

Chk Pass

 U_3670
ppm

5.0535.0535.0535.053     
 .037

.7406

5.010 
5.080 
5.069 

Chk Pass

 V_2908
ppm

4.9564.9564.9564.956     
 .041

.8258

4.915 
4.957 
4.996 

Chk Pass

 Zn2138
ppm

5.0135.0135.0135.013     
 .014

.2760

4.997 
5.021 
5.021 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6724.06724.06724.06724.0     
  32.9

.48976

6759.6 
6717.6 
6694.6 
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Sample Name: ICB        Acquired: 2/14/2014 15:16:46        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
161.0

.0001 
-.0002 
-.0004 

Chk Pass

 Al3961
ppm

.0045.0045.0045.0045     

.0042
92.95

-.0001 
 .0054 
 .0081 

Chk Pass

 As1890
ppm

.0006.0006.0006.0006     

.0019
286.1

-.0002 
 .0028 
-.0006 

Chk Pass

 B_2496
ppm

.0170.0170.0170.0170     

.0031
17.96

.0145 

.0204 

.0161 

Chk Pass

 Ba4554
ppm

.0006.0006.0006.0006     

.0002
28.81

.0004 

.0008 

.0007 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0000

.9901

.0006 

.0006 

.0006 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0016
65.83

-.0026 
-.0041 
-.0008 

Chk Pass

 Ca1840
ppm

.0061.0061.0061.0061     

.0009
15.34

.0072 

.0059 

.0054 

Chk Pass

 Cd2288
ppm

.0005.0005.0005.0005     

.0001
21.22

.0006 

.0006 

.0004 

Chk Pass

 Co2286
ppm

.0007.0007.0007.0007     

.0004
57.73

.0009 

.0002 

.0009 

Chk Pass

 Cr2835
ppm

.0025.0025.0025.0025     

.0013
54.87

.0039 

.0013 

.0021 

Chk Pass

 Cu2178
ppm

.0002.0002.0002.0002     

.0030
1858.

.0001 
-.0028 
 .0032 

Chk Pass

 Fe2599
ppm

.0056.0056.0056.0056     

.0018
32.50

.0075 

.0052 

.0039 

Chk Pass

 K_7664
ppm

.0026.0026.0026.0026     

.0061
235.5

.0052 

.0070 
-.0044 

Chk Pass

 Li6707
ppm

.0013.0013.0013.0013     

.0008
63.95

.0022 

.0011 

.0006 

Chk Pass

 Mg2798
ppm

.0158.0158.0158.0158     

.0099
62.57

.0203 

.0044 

.0225 

Chk Pass

 Mn2576
ppm

.0005.0005.0005.0005     

.0002
36.47

.0007 

.0003 

.0005 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0002
69.96

.0004 

.0001 

.0003 

Chk Pass

 Na5895
ppm

.0128.0128.0128.0128     

.0062
48.25

.0133 

.0064 

.0187 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
16.18

.0006 

.0007 

.0005 

Chk Pass

 P_1774
ppm

.0019.0019.0019.0019     

.0004
19.23

.0016 

.0023 

.0018 

Chk Pass

 Pb2203
ppm

.0001.0001.0001.0001     

.0005
374.0

-.0002 
-.0001 
 .0007 

Chk Pass

 S_1820
ppm

.0077.0077.0077.0077     

.0007
8.679

.0070 

.0078 

.0084 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0005
398.5

-.0006 
 .0004 
-.0002 

Chk Pass

 Se1960
ppm

.0027.0027.0027.0027     

.0010
38.68

.0024 

.0038 

.0018 

Chk Pass

 Si2516
ppm

.0022.0022.0022.0022     

.0017
75.92

.0005 

.0024 

.0039 

Chk Pass

 Sn1899
ppm

.0006.0006.0006.0006     

.0002
32.34

.0004 

.0007 

.0006 

Chk Pass

Page 973 of 1142



Sample Name: ICB        Acquired: 2/14/2014 15:16:46        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0000
5.894

.0006 

.0006 

.0005 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0025
608.2

.0015 

.0005 
-.0033 

Chk Pass

 Ti3349
ppm

.0000.0000.0000.0000    <

.0005
251.4

-.0006 
-.0004 
 .0004 

Chk Pass

 Tl1908
ppm

.0007.0007.0007.0007     

.0002
31.88

.0007 

.0005 

.0009 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0127
335.6

.0093 
-.0045 
-.0161 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0028
316.1

.0019 
-.0036 
-.0010 

Chk Pass

 Zn2138
ppm

.0008.0008.0008.0008     

.0002
21.16

.0008 

.0009 

.0006 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7263.67263.67263.67263.6     
  37.4

.51463

7220.4 
7284.1 
7286.2 
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Sample Name: LLC        Acquired: 2/14/2014 15:20:41        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0100.0100.0100.0100     

.0002
2.429

.0098 

.0101 

.0102 

Chk Pass

 Al3961
ppm

.2068.2068.2068.2068     

.0061
2.972

.2130 

.2067 

.2007 

Chk Pass

 As1890
ppm

.0091.0091.0091.0091     

.0004
4.452

.0088 

.0090 

.0096 

Chk Pass

 B_2496
ppm

.0589.0589.0589.0589     

.0039
6.687

.0613 

.0543 

.0610 

Chk Pass

 Ba4554
ppm

.0506.0506.0506.0506     

.0005

.8918

.0502 

.0506 

.0511 

Chk Pass

 Be3130
ppm

.0054.0054.0054.0054     

.0003
5.516

.0052 

.0053 

.0058 

Chk Pass

 Bi2230
ppm

.1765.1765.1765.1765     

.0008

.4283

.1765 

.1758 

.1773 

Chk Pass

 Ca1840
ppm

1.0691.0691.0691.069     
 .004

.4033

1.067 
1.065 
1.073 

Chk Pass

 Cd2288
ppm

.0051.0051.0051.0051     

.0000

.6233

.0051 

.0051 

.0052 

Chk Pass

 Co2286
ppm

.0535.0535.0535.0535     

.0003

.5650

.0532 

.0535 

.0538 

Chk Pass

 Cr2835
ppm

.0106.0106.0106.0106     

.0003
2.595

.0106 

.0108 

.0102 

Chk Pass

 Cu2178
ppm

.0249.0249.0249.0249     

.0025
10.00

.0277 

.0240 

.0230 

Chk Pass

 Fe2599
ppm

.1061.1061.1061.1061     

.0010

.9127

.1051 

.1062 

.1071 

Chk Pass

 K_7664
ppm

5.4415.4415.4415.441     
 .033

.6093

5.464 
5.455 
5.403 

Chk Pass

 Li6707
ppm

.0598.0598.0598.0598     

.0007
1.136

.0606 

.0596 

.0593 

Chk Pass

 Mg2798
ppm

.9229.9229.9229.9229     

.0153
1.662

.9127 

.9156 

.9406 

Chk Pass

 Mn2576
ppm

.0152.0152.0152.0152     

.0005
3.257

.0152 

.0148 

.0157 

Chk Pass

 Mo2020
ppm

.0403.0403.0403.0403     

.0004

.9229

.0401 

.0401 

.0408 

Chk Pass

 Na5895
ppm

1.0891.0891.0891.089     
 .005

.5071

1.086 
1.095 
1.085 

Chk Pass

 Ni2216
ppm

.0433.0433.0433.0433     

.0000

.0736

.0433 

.0433 

.0434 

Chk Pass

 P_1774
ppm

.2428.2428.2428.2428     

.0011

.4648

.2416 

.2430 

.2438 

Chk Pass

 Pb2203
ppm

.0051.0051.0051.0051    F 

.0011
21.59

.0055 

.0039 

.0060 

Chk Fail
.0100

-30.00%

 S_1820
ppm

4.8164.8164.8164.816     
 .030

.6192

4.792 
4.808 
4.849 

Chk Pass

 Sb2068
ppm

.0083.0083.0083.0083     

.0008
9.550

.0078 

.0092 

.0079 

Chk Pass
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Sample Name: LLC        Acquired: 2/14/2014 15:20:41        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Se1960
ppm

.0158.0158.0158.0158     

.0003
2.191

.0156 

.0155 

.0162 

Chk Pass

 Si2516
ppm

.3793.3793.3793.3793     

.0061
1.612

.3789 

.3734 

.3856 

Chk Pass

 Sn1899
ppm

.1036.1036.1036.1036     

.0003

.2429

.1033 

.1038 

.1037 

Chk Pass

 Sr4077
ppm

.0054.0054.0054.0054     

.0003
5.333

.0053 

.0052 

.0057 

Chk Pass

 Th2832
ppm

.1287.1287.1287.1287    F 

.0014
1.084

.1271 

.1298 

.1291 

Chk Fail
.2000

-30.00%

 Ti3349
ppm

.0196.0196.0196.0196     

.0007
3.318

.0190 

.0195 

.0203 

Chk Pass

 Tl1908
ppm

.0248.0248.0248.0248    W 

.0006
2.372

.0241 

.0253 

.0250 

Chk Warn
.0200

20.00%

 U_3670
ppm

.5032.5032.5032.5032     

.0124
2.458

.4890 

.5115 

.5093 

Chk Pass

 V_2908
ppm

.0509.0509.0509.0509     

.0007
1.378

.0502 

.0508 

.0516 

Chk Pass

 Zn2138
ppm

.0207.0207.0207.0207     

.0002
1.098

.0205 

.0208 

.0209 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7251.17251.17251.17251.1     
  30.4

.41895

7286.2 
7234.1 
7233.0 
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Sample Name: ICSA        Acquired: 2/14/2014 15:24:34        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
35.91

-.0005 
-.0006 
-.0010 

Chk Pass

 Al3961
ppm

102.4102.4102.4102.4     
   .6

.5378

103.0 
102.0 
102.3 

Chk Pass

 As1890
ppm

.0043.0043.0043.0043     

.0016
38.00

.0026 

.0058 

.0044 

Chk Pass

 B_2496
ppm

.0192.0192.0192.0192     

.0009
4.806

.0183 

.0192 

.0202 

Chk Pass

 Ba4554
ppm

.0005.0005.0005.0005     

.0001
10.09

.0006 

.0005 

.0005 

Chk Pass

 Be3130
ppm

.0001.0001.0001.0001     

.0000
11.91

.0001 

.0001 

.0001 

Chk Pass

 Bi2230
ppm

.0043.0043.0043.0043     

.0009
21.15

.0036 

.0053 

.0039 

Chk Pass

 Ca1840
ppm

95.8495.8495.8495.84     
  .17

.1791

96.01 
95.86 
95.66 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
54.42

-.0002 
-.0001 
-.0004 

Chk Pass

 Co2286
ppm

.0018.0018.0018.0018     

.0004
23.57

.0023 

.0014 

.0017 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    W<

.0002
3.082

-.0074 
-.0077 
-.0072 

Chk Warn
.0061

-.0061

 Cu2178
ppm

.0000.0000.0000.0000    <

.0011
69.88

-.0003 
-.0021 
-.0023 

Chk Pass

 Fe2599
ppm

96.2496.2496.2496.24     
  .22

.2318

95.99 
96.42 
96.32 

Chk Pass

 K_7664
ppm

106.1106.1106.1106.1     
   .9

.8124

107.0 
105.3 
105.9 

Chk Pass

 Li6707
ppm

.0019.0019.0019.0019     

.0002
8.036

.0021 

.0018 

.0019 

Chk Pass

 Mg2798
ppm

95.7195.7195.7195.71     
  .17

.1785

95.83 
95.79 
95.52 

Chk Pass

 Mn2576
ppm

.0047.0047.0047.0047    W 

.0003
5.642

.0047 

.0050 

.0045 

Chk Warn
.0031

-.0031

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
88.24

-.0003 
-.0001 
-.0001 

Chk Pass

 Na5895
ppm

104.1104.1104.1104.1     
  3.8

3.609

108.2 
103.1 
100.9 

Chk Pass

 Ni2216
ppm

.0015.0015.0015.0015     

.0003
18.74

.0012 

.0016 

.0018 

Chk Pass

 P_1774
ppm

96.0196.0196.0196.01     
  .22

.2314

96.23 
96.02 
95.78 

Chk Pass
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Sample Name: ICSA        Acquired: 2/14/2014 15:24:34        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Pb2203
ppm

.0000.0000.0000.0000    <

.0004
28.90

-.0019 
-.0011 
-.0014 

Chk Pass

 S_1820
ppm

97.4597.4597.4597.45     
  .55

.5630

98.03 
97.39 
96.94 

Chk Pass

 Sb2068
ppm

.0056.0056.0056.0056     

.0019
33.46

.0073 

.0036 

.0059 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0022
126.0

-.0024 
-.0034 
 .0007 

Chk Pass

 Si2516
ppm

.0019.0019.0019.0019     

.0075
386.3

.0091 
-.0059 
 .0027 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0004
29.96

-.0010 
-.0010 
-.0016 

Chk Pass

 Sr4077
ppm

.0000.0000.0000.0000    W<

.0000

.6509

-.0045 
-.0044 
-.0045 

Chk Warn
.0011

-.0011

 Th2832
ppm

.1727.1727.1727.1727    W 

.0004

.2236

.1730 

.1729 

.1723 

Chk Warn
.0534

-.0534

 Ti3349
ppm

.0024.0024.0024.0024     

.0002
7.798

.0025 

.0025 

.0022 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0008
42.28

-.0016 
-.0012 
-.0027 

Chk Pass

 U_3670
ppm

.0413.0413.0413.0413     

.0161
38.87

.0251 

.0572 

.0418 

Chk Pass

 V_2908
ppm

.0036.0036.0036.0036     

.0002
6.417

.0038 

.0036 

.0034 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0001
3.476

-.0032 
-.0034 
-.0031 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6803.56803.56803.56803.5     
  11.1

.16354

6811.5 
6790.8 
6808.2 
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Sample Name: ICSAB        Acquired: 2/14/2014 15:28:29        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.4987.4987.4987.4987     

.0008

.1677

.4993 

.4991 

.4978 

Chk Pass

 Al3961
ppm

102.9102.9102.9102.9     
   .6

.5694

103.6 
102.6 
102.5 

Chk Pass

 As1890
ppm

2.5362.5362.5362.536     
 .008

.3320

2.531 
2.532 
2.546 

Chk Pass

 B_2496
ppm

2.5202.5202.5202.520     
 .005

.1996

2.525 
2.515 
2.520 

Chk Pass

 Ba4554
ppm

2.5642.5642.5642.564     
 .015

.5702

2.580 
2.560 
2.551 

Chk Pass

 Be3130
ppm

2.5152.5152.5152.515     
 .003

.1021

2.514 
2.514 
2.518 

Chk Pass

 Bi2230
ppm

2.5592.5592.5592.559     
 .008

.3259

2.566 
2.550 
2.560 

Chk Pass

 Ca1840
ppm

98.6298.6298.6298.62     
  .59

.5984

97.96 
98.81 
99.10 

Chk Pass

 Cd2288
ppm

2.5482.5482.5482.548     
 .007

.2719

2.547 
2.541 
2.555 

Chk Pass

 Co2286
ppm

2.5092.5092.5092.509     
 .007

.2871

2.501 
2.513 
2.513 

Chk Pass

 Cr2835
ppm

2.4682.4682.4682.468     
 .007

.3059

2.460 
2.475 
2.467 

Chk Pass

 Cu2178
ppm

2.5452.5452.5452.545     
 .009

.3535

2.550 
2.534 
2.550 

Chk Pass

 Fe2599
ppm

97.0297.0297.0297.02     
  .32

.3276

97.15 
97.25 
96.65 

Chk Pass

 K_7664
ppm

106.5106.5106.5106.5     
   .8

.7118

107.3 
105.8 
106.5 

Chk Pass

 Li6707
ppm

2.8032.8032.8032.803     
 .029

1.054

2.829 
2.771 
2.809 

Chk Pass

 Mg2798
ppm

97.4597.4597.4597.45     
  .18

.1799

97.33 
97.38 
97.66 

Chk Pass

 Mn2576
ppm

2.4072.4072.4072.407     
 .007

.2743

2.410 
2.411 
2.399 

Chk Pass

 Mo2020
ppm

.5009.5009.5009.5009     

.0014

.2811

.4997 

.5005 

.5024 

Chk Pass

 Na5895
ppm

104.2104.2104.2104.2     
  1.2

1.175

103.5 
103.5 
105.6 

Chk Pass

 Ni2216
ppm

2.4772.4772.4772.477     
 .012

.4730

2.466 
2.476 
2.489 

Chk Pass

 P_1774
ppm

98.9398.9398.9398.93     
  .19

.1960

98.77 
98.89 
99.15 

Chk Pass

 Pb2203
ppm

2.4972.4972.4972.497     
 .011

.4579

2.485 
2.499 
2.508 

Chk Pass

 S_1820
ppm

100.9100.9100.9100.9     
   .3

.3170

100.9 
100.6 
101.3 

Chk Pass

 Sb2068
ppm

.5076.5076.5076.5076     

.0020

.3945

.5056 

.5077 

.5096 

Chk Pass

 Se1960
ppm

.5076.5076.5076.5076     

.0040

.7910

.5084 

.5032 

.5111 

Chk Pass

 Si2516
ppm

2.4792.4792.4792.479     
 .008

.3261

2.486 
2.470 
2.482 

Chk Pass

 Sn1899
ppm

2.4982.4982.4982.498     
 .014

.5727

2.483 
2.499 
2.512 

Chk Pass

Page 979 of 1142



Sample Name: ICSAB        Acquired: 2/14/2014 15:28:29        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

2.5322.5322.5322.532     
 .020

.7952

2.538 
2.548 
2.510 

Chk Pass

 Th2832
ppm

2.6572.6572.6572.657     
 .009

.3228

2.648 
2.665 
2.658 

Chk Pass

 Ti3349
ppm

2.4652.4652.4652.465     
 .012

.4863

2.475 
2.469 
2.452 

Chk Pass

 Tl1908
ppm

.5085.5085.5085.5085     

.0006

.1117

.5079 

.5090 

.5086 

Chk Pass

 U_3670
ppm

2.5412.5412.5412.541     
 .012

.4707

2.537 
2.532 
2.555 

Chk Pass

 V_2908
ppm

2.4782.4782.4782.478     
 .007

.2918

2.483 
2.470 
2.482 

Chk Pass

 Zn2138
ppm

2.5692.5692.5692.569     
 .004

.1758

2.566 
2.567 
2.574 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6667.16667.16667.16667.1     
  11.6

.17461

6680.5 
6659.4 
6661.3 
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Sample Name: LDR        Acquired: 2/14/2014 15:32:22        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

2.0632.0632.0632.063     
 .005

.2362

2.066 
2.066 
2.058 

Chk Pass

 Al3961
ppm

105.1105.1105.1105.1     
   .6

.5478

104.6 
105.0 
105.8 

Chk Pass

 As1890
ppm

10.3310.3310.3310.33     
  .08

.7895

10.24 
10.34 
10.40 

Chk Pass

 B_2496
ppm

10.2910.2910.2910.29     
  .03

.2685

10.26 
10.31 
10.31 

Chk Pass

 Ba4554
ppm

10.4110.4110.4110.41     
  .03

.2740

10.38 
10.42 
10.44 

Chk Pass

 Be3130
ppm

10.0610.0610.0610.06     
  .06

.6023

10.07 
 9.992 
10.11 

Chk Pass

 Bi2230
ppm

10.3310.3310.3310.33     
  .09

.8713

10.24 
10.35 
10.42 

Chk Pass

 Ca1840
ppm

100.3100.3100.3100.3     
   .3

.3198

100.0 
100.6 
100.4 

Chk Pass

 Cd2288
ppm

10.2610.2610.2610.26     
  .06

.6058

10.19 
10.28 
10.31 

Chk Pass

 Co2286
ppm

10.1410.1410.1410.14     
  .05

.4596

10.09 
10.16 
10.18 

Chk Pass

 Cr2835
ppm

10.1010.1010.1010.10     
  .02

.2346

10.10 
10.12 
10.07 

Chk Pass

 Cu2178
ppm

10.3010.3010.3010.30     
  .08

.7614

10.21 
10.31 
10.37 

Chk Pass

 Fe2599
ppm

99.8699.8699.8699.86     
  .22

.2177

99.74 
100.1 
 99.74 

Chk Pass

 K_7664
ppm

108.3108.3108.3108.3     
   .8

.7114

108.0 
107.7 
109.2 

Chk Pass

 Li6707
ppm

11.1411.1411.1411.14    F 
  .10

.9022

11.10 
11.06 
11.25 

Chk Fail
10.00

10.00%

 Mg2798
ppm

100.5100.5100.5100.5     
   .4

.3597

100.3 
100.9 
100.2 

Chk Pass

 Mn2576
ppm

9.9469.9469.9469.946     
 .041

.4152

9.905 
9.987 
9.945 

Chk Pass

 Mo2020
ppm

2.0422.0422.0422.042     
 .010

.5079

2.031 
2.045 
2.051 

Chk Pass

 Na5895
ppm

107.3107.3107.3107.3     
  1.9

1.783

106.8 
109.4 
105.7 

Chk Pass

 Ni2216
ppm

10.1210.1210.1210.12     
  .05

.5163

10.07 
10.15 
10.16 

Chk Pass

 P_1774
ppm

101.3101.3101.3101.3     
   .5

.5362

100.7 
101.4 
101.7 

Chk Pass

 Pb2203
ppm

10.1410.1410.1410.14     
  .05

.4739

10.08 
10.16 
10.17 

Chk Pass

 S_1820
ppm

104.0104.0104.0104.0     
   .9

.8977

103.0 
104.1 
104.9 

Chk Pass

 Sb2068
ppm

2.0682.0682.0682.068     
 .016

.7826

2.051 
2.072 
2.082 

Chk Pass

 Se1960
ppm

2.0712.0712.0712.071     
 .019

.9003

2.054 
2.068 
2.090 

Chk Pass

 Si2516
ppm

10.2710.2710.2710.27     
  .01

.1314

10.26 
10.29 
10.27 

Chk Pass

 Sn1899
ppm

10.1610.1610.1610.16     
  .04

.4201

10.11 
10.19 
10.19 

Chk Pass
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Sample Name: LDR        Acquired: 2/14/2014 15:32:22        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

10.1610.1610.1610.16     
  .04

.4349

10.11 
10.20 
10.18 

Chk Pass

 Th2832
ppm

10.2510.2510.2510.25     
  .03

.2600

10.25 
10.27 
10.22 

Chk Pass

 Ti3349
ppm

10.1710.1710.1710.17     
  .03

.2825

10.13 
10.18 
10.18 

Chk Pass

 Tl1908
ppm

2.0162.0162.0162.016     
 .009

.4328

2.006 
2.018 
2.023 

Chk Pass

 U_3670
ppm

10.2010.2010.2010.20     
  .03

.3140

10.23 
10.19 
10.17 

Chk Pass

 V_2908
ppm

10.0710.0710.0710.07     
  .04

.3581

10.04 
10.11 
10.08 

Chk Pass

 Zn2138
ppm

10.1910.1910.1910.19     
  .06

.5693

10.13 
10.21 
10.24 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6543.96543.96543.96543.9     
  19.1

.29185

6555.9 
6521.8 
6553.9 
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Sample Name: CCV        Acquired: 2/14/2014 15:36:20        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0401.0401.0401.040     
 .008

.7523

1.048 
1.032 
1.041 

Chk Pass

 Al3961
ppm

53.1753.1753.1753.17     
  .10

.1787

53.11 
53.28 
53.12 

Chk Pass

 As1890
ppm

5.2265.2265.2265.226     
 .045

.8708

5.275 
5.186 
5.215 

Chk Pass

 B_2496
ppm

5.1925.1925.1925.192     
 .014

.2637

5.202 
5.176 
5.197 

Chk Pass

 Ba4554
ppm

5.4265.4265.4265.426     
 .065

1.194

5.498 
5.371 
5.409 

Chk Pass

 Be3130
ppm

5.2915.2915.2915.291     
 .029

.5541

5.321 
5.262 
5.292 

Chk Pass

 Bi2230
ppm

5.2975.2975.2975.297     
 .038

.7204

5.337 
5.261 
5.294 

Chk Pass

 Ca1840
ppm

52.6952.6952.6952.69     
  .35

.6660

53.00 
52.31 
52.77 

Chk Pass

 Cd2288
ppm

5.2585.2585.2585.258     
 .034

.6381

5.289 
5.222 
5.262 

Chk Pass

 Co2286
ppm

5.2485.2485.2485.248     
 .036

.6939

5.281 
5.209 
5.253 

Chk Pass

 Cr2835
ppm

5.2715.2715.2715.271     
 .040

.7535

5.306 
5.228 
5.278 

Chk Pass

 Cu2178
ppm

5.2875.2875.2875.287     
 .036

.6744

5.322 
5.250 
5.290 

Chk Pass

 Fe2599
ppm

51.6251.6251.6251.62     
  .23

.4515

51.77 
51.35 
51.74 

Chk Pass

 K_7664
ppm

55.9855.9855.9855.98    F 
  .23

.4083

56.09 
56.14 
55.72 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.7425.7425.7425.742    F 
 .039

.6772

5.741 
5.781 
5.703 

Chk Fail
5.000

10.00%

 Mg2798
ppm

49.8749.8749.8749.87     
  .10

.1989

49.93 
49.76 
49.93 

Chk Pass

 Mn2576
ppm

5.1295.1295.1295.129     
 .015

.3010

5.131 
5.113 
5.143 

Chk Pass

 Mo2020
ppm

1.0481.0481.0481.048     
 .008

.7359

1.056 
1.041 
1.048 

Chk Pass

 Na5895
ppm

56.1156.1156.1156.11    F 
  .27

.4784

56.26 
56.26 
55.80 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.2855.2855.2855.285     
 .034

.6505

5.317 
5.249 
5.289 

Chk Pass

 P_1774
ppm

53.3053.3053.3053.30     
  .42

.7815

53.71 
52.87 
53.33 

Chk Pass

 Pb2203
ppm

5.2855.2855.2855.285     
 .037

.7091

5.322 
5.247 
5.285 

Chk Pass

 S_1820
ppm

51.9251.9251.9251.92     
  .40

.7715

52.32 
51.52 
51.93 

Chk Pass

 Sb2068
ppm

1.0461.0461.0461.046     
 .005

.5188

1.049 
1.039 
1.049 

Chk Pass

 Se1960
ppm

1.0441.0441.0441.044     
 .006

.6165

1.051 
1.038 
1.044 

Chk Pass

 Si2516
ppm

5.0885.0885.0885.088     
 .014

.2816

5.077 
5.104 
5.083 

Chk Pass

 Sn1899
ppm

5.2645.2645.2645.264     
 .037

.6957

5.303 
5.230 
5.260 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 15:36:20        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.3205.3205.3205.320     
 .024

.4517

5.342 
5.295 
5.324 

Chk Pass

 Th2832
ppm

5.2625.2625.2625.262     
 .035

.6583

5.294 
5.225 
5.266 

Chk Pass

 Ti3349
ppm

5.1775.1775.1775.177     
 .017

.3205

5.181 
5.159 
5.192 

Chk Pass

 Tl1908
ppm

1.0631.0631.0631.063     
 .007

.6403

1.069 
1.056 
1.065 

Chk Pass

 U_3670
ppm

5.3255.3255.3255.325     
 .046

.8605

5.369 
5.278 
5.329 

Chk Pass

 V_2908
ppm

5.1175.1175.1175.117     
 .004

.0730

5.115 
5.114 
5.121 

Chk Pass

 Zn2138
ppm

5.2595.2595.2595.259     
 .037

.7115

5.294 
5.220 
5.262 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6770.56770.56770.56770.5     
  46.8

.69051

6744.4 
6824.4 
6742.6 
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Sample Name: CCB        Acquired: 2/14/2014 15:40:09        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
124.7

-.0005 
 .0000 
-.0002 

Chk Pass

 Al3961
ppm

.0077.0077.0077.0077     

.0027
34.58

.0107 

.0061 

.0062 

Chk Pass

 As1890
ppm

.0019.0019.0019.0019     

.0017
89.06

.0038 

.0005 

.0015 

Chk Pass

 B_2496
ppm

.0207.0207.0207.0207     

.0010
4.715

.0209 

.0196 

.0216 

Chk Pass

 Ba4554
ppm

.0009.0009.0009.0009     

.0002
19.70

.0011 

.0008 

.0009 

Chk Pass

 Be3130
ppm

.0008.0008.0008.0008     

.0001
13.81

.0010 

.0008 

.0008 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
54.34

-.0014 
-.0039 
-.0051 

Chk Pass

 Ca1840
ppm

.0096.0096.0096.0096     

.0016
16.38

.0102 

.0107 

.0078 

Chk Pass

 Cd2288
ppm

.0007.0007.0007.0007     

.0002
23.56

.0007 

.0008 

.0005 

Chk Pass

 Co2286
ppm

.0007.0007.0007.0007     

.0003
41.07

.0007 

.0010 

.0004 

Chk Pass

 Cr2835
ppm

.0014.0014.0014.0014     

.0004
25.99

.0015 

.0010 

.0017 

Chk Pass

 Cu2178
ppm

.0015.0015.0015.0015     

.0002
15.85

.0013 

.0017 

.0016 

Chk Pass

 Fe2599
ppm

.0095.0095.0095.0095     

.0013
13.33

.0109 

.0089 

.0086 

Chk Pass

 K_7664
ppm

.0549.0549.0549.0549     

.0081
14.72

.0469 

.0631 

.0548 

Chk Pass

 Li6707
ppm

.0008.0008.0008.0008     

.0001
18.74

.0006 

.0008 

.0009 

Chk Pass

 Mg2798
ppm

.0240.0240.0240.0240     

.0166
69.27

.0419 

.0214 

.0089 

Chk Pass

 Mn2576
ppm

.0008.0008.0008.0008     

.0001
19.22

.0009 

.0007 

.0007 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
82.58

.0004 

.0002 

.0001 

Chk Pass

 Na5895
ppm

.0212.0212.0212.0212     

.0010
4.918

.0216 

.0201 

.0221 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0001
10.44

.0007 

.0006 

.0006 

Chk Pass

 P_1774
ppm

.0079.0079.0079.0079     

.0011
13.86

.0083 

.0088 

.0067 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0015
471.7

.0001 

.0009 
-.0020 

Chk Pass

 S_1820
ppm

.0126.0126.0126.0126     

.0020
16.06

.0149 

.0117 

.0112 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0024
382.5

.0014 
-.0033 
-.0001 

Chk Pass

 Se1960
ppm

.0025.0025.0025.0025     

.0004
14.91

.0025 

.0028 

.0021 

Chk Pass

 Si2516
ppm

.0013.0013.0013.0013     

.0038
296.5

-.0029 
 .0044 
 .0022 

Chk Pass

 Sn1899
ppm

.0008.0008.0008.0008     

.0005
65.19

.0004 

.0014 

.0006 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 15:40:09        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0008.0008.0008.0008     

.0001
17.87

.0010 

.0007 

.0008 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0010
43.42

-.0012 
-.0025 
-.0031 

Chk Pass

 Ti3349
ppm

.0004.0004.0004.0004     

.0005
113.4

.0007 
-.0001 
 .0007 

Chk Pass

 Tl1908
ppm

.0000.0000.0000.0000    <

.0010
103.6

.0002 
-.0016 
-.0014 

Chk Pass

 U_3670
ppm

.0078.0078.0078.0078     

.0060
76.88

.0028 

.0144 

.0062 

Chk Pass

 V_2908
ppm

.0019.0019.0019.0019     

.0009
45.84

.0016 

.0029 

.0013 

Chk Pass

 Zn2138
ppm

.0009.0009.0009.0009     

.0002
17.73

.0009 

.0011 

.0008 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7079.47079.47079.47079.4     
  19.2

.27093

7067.8 
7068.9 
7101.5 
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Sample Name: TEST��        Acquired: 2/14/2014 15:44:06        Type: Unk

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0101.0101.0101.0101     

.0001
1.296

.0102 

.0100 

.0101 

None

 Al3961
ppm

.2104.2104.2104.2104     

.0059
2.817

.2148 

.2127 

.2037 

None

 As1890
ppm

.0112.0112.0112.0112     

.0014
12.29

.0119 

.0096 

.0121 

None

 B_2496
ppm

.0578.0578.0578.0578     

.0020
3.425

.0598 

.0577 

.0558 

None

 Ba4554
ppm

.0505.0505.0505.0505     

.0001

.2950

.0505 

.0504 

.0507 

None

 Be3130
ppm

.0052.0052.0052.0052     

.0001
1.005

.0052 

.0052 

.0053 

None

 Bi2230
ppm

.1802.1802.1802.1802     

.0016

.8712

.1819 

.1788 

.1800 

None

 Ca1840
ppm

1.0881.0881.0881.088     
 .008

.7381

1.088 
1.079 
1.095 

None

 Cd2288
ppm

.0053.0053.0053.0053     

.0002
3.032

.0054 

.0051 

.0053 

None

 Co2286
ppm

.0541.0541.0541.0541     

.0002

.3887

.0541 

.0539 

.0543 

None

 Cr2835
ppm

.0115.0115.0115.0115     

.0007
5.721

.0122 

.0109 

.0114 

None

 Cu2178
ppm

.0242.0242.0242.0242     

.0010
4.005

.0247 

.0231 

.0248 

None

 Fe2599
ppm

.1039.1039.1039.1039     

.0002

.1952

.1041 

.1040 

.1037 

None

 K_7664
ppm

5.4375.4375.4375.437     
 .036

.6602

5.477 
5.424 
5.409 

None

 Li6707
ppm

.0592.0592.0592.0592     

.0007
1.228

.0587 

.0600 

.0589 

None

 Mg2798
ppm

.9089.9089.9089.9089     

.0135
1.485

.9094 

.9222 

.8953 

None

 Mn2576
ppm

.0149.0149.0149.0149     

.0001

.9619

.0149 

.0148 

.0151 

None

 Mo2020
ppm

.0407.0407.0407.0407     

.0001

.3645

.0408 

.0405 

.0408 

None

 Na5895
ppm

1.0841.0841.0841.084     
 .009

.8781

1.093 
1.084 
1.074 

None

 Ni2216
ppm

.0439.0439.0439.0439     

.0003

.7322

.0438 

.0437 

.0443 

None

 P_1774
ppm

.2470.2470.2470.2470     

.0015

.5891

.2474 

.2454 

.2483 

None

 Pb2203
ppm

.0051.0051.0051.0051     

.0012
22.53

.0062 

.0054 

.0039 

None

 S_1820
ppm

4.8554.8554.8554.855     
 .039

.7997

4.847 
4.822 
4.898 

None

 Sb2068
ppm

.0099.0099.0099.0099     

.0009
8.989

.0090 

.0099 

.0107 

None

 Se1960
ppm

.0166.0166.0166.0166     

.0022
13.36

.0142 

.0172 

.0185 

None

 Si2516
ppm

.3798.3798.3798.3798     

.0046
1.214

.3839 

.3806 

.3748 

None

 Sn1899
ppm

.1044.1044.1044.1044     

.0014
1.379

.1046 

.1028 

.1056 

None
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Sample Name: TEST��        Acquired: 2/14/2014 15:44:06        Type: Unk

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0052.0052.0052.0052     

.0001
1.015

.0053 

.0052 

.0053 

None

 Th2832
ppm

.1336.1336.1336.1336     

.0020
1.477

.1357 

.1318 

.1333 

None

 Ti3349
ppm

.0193.0193.0193.0193     

.0003
1.424

.0191 

.0192 

.0196 

None

 Tl1908
ppm

.0244.0244.0244.0244     

.0002

.9433

.0245 

.0241 

.0245 

None

 U_3670
ppm

.5063.5063.5063.5063     

.0062
1.228

.5069 

.4998 

.5122 

None

 V_2908
ppm

.0440.0440.0440.0440     

.0007
1.629

.0448 

.0436 

.0435 

None

 Zn2138
ppm

.0238.0238.0238.0238     

.0002

.9003

.0240 

.0236 

.0239 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7100.67100.67100.67100.6     
  34.5

.48556

7114.6 
7125.8 
7061.3 
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Sample Name: CCV        Acquired: 2/14/2014 15:48:00        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0241.0241.0241.024     
 .005

.5219

1.022 
1.019 
1.029 

Chk Pass

 Al3961
ppm

53.6053.6053.6053.60     
  .44

.8137

53.74 
53.95 
53.11 

Chk Pass

 As1890
ppm

5.1685.1685.1685.168     
 .035

.6823

5.202 
5.131 
5.171 

Chk Pass

 B_2496
ppm

5.1775.1775.1775.177     
 .007

.1394

5.169 
5.184 
5.178 

Chk Pass

 Ba4554
ppm

5.2905.2905.2905.290     
 .029

.5403

5.313 
5.298 
5.258 

Chk Pass

 Be3130
ppm

5.1775.1775.1775.177     
 .015

.2852

5.162 
5.178 
5.191 

Chk Pass

 Bi2230
ppm

5.2075.2075.2075.207     
 .042

.8094

5.254 
5.171 
5.196 

Chk Pass

 Ca1840
ppm

52.0952.0952.0952.09     
  .28

.5283

52.17 
51.79 
52.32 

Chk Pass

 Cd2288
ppm

5.1845.1845.1845.184     
 .030

.5844

5.210 
5.151 
5.192 

Chk Pass

 Co2286
ppm

5.1705.1705.1705.170     
 .027

.5215

5.196 
5.142 
5.173 

Chk Pass

 Cr2835
ppm

5.1775.1775.1775.177     
 .040

.7751

5.166 
5.144 
5.222 

Chk Pass

 Cu2178
ppm

5.2145.2145.2145.214     
 .035

.6806

5.250 
5.179 
5.213 

Chk Pass

 Fe2599
ppm

51.0151.0151.0151.01     
  .25

.4854

50.92 
50.82 
51.29 

Chk Pass

 K_7664
ppm

56.9756.9756.9756.97    F 
  .75

1.323

57.32 
57.49 
56.11 

Chk Fail
50.00

10.00%

 Li6707
ppm

5.9375.9375.9375.937    F 
 .132

2.229

5.997 
6.028 
5.785 

Chk Fail
5.000

10.00%

 Mg2798
ppm

49.3349.3349.3349.33     
  .35

.7012

49.30 
49.00 
49.69 

Chk Pass

 Mn2576
ppm

5.0605.0605.0605.060     
 .024

.4800

5.050 
5.042 
5.088 

Chk Pass

 Mo2020
ppm

1.0331.0331.0331.033     
 .007

.6726

1.039 
1.026 
1.035 

Chk Pass

 Na5895
ppm

57.4457.4457.4457.44    F 
  .93

1.621

57.92 
58.03 
56.36 

Chk Fail
50.00

10.00%

 Ni2216
ppm

5.2345.2345.2345.234     
 .030

.5746

5.251 
5.199 
5.251 

Chk Pass

 P_1774
ppm

52.6352.6352.6352.63     
  .30

.5706

52.93 
52.33 
52.63 

Chk Pass

 Pb2203
ppm

5.2295.2295.2295.229     
 .024

.4655

5.247 
5.201 
5.239 

Chk Pass

 S_1820
ppm

51.3751.3751.3751.37     
  .39

.7570

51.76 
50.99 
51.35 

Chk Pass

 Sb2068
ppm

1.0291.0291.0291.029     
 .007

.6544

1.037 
1.025 
1.025 

Chk Pass

 Se1960
ppm

1.0321.0321.0321.032     
 .005

.5245

1.038 
1.027 
1.032 

Chk Pass

 Si2516
ppm

5.1035.1035.1035.103     
 .004

.0857

5.103 
5.108 
5.099 

Chk Pass

 Sn1899
ppm

5.2075.2075.2075.207     
 .028

.5363

5.224 
5.175 
5.223 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 15:48:00        Type: QC

Method: 2014v2(v12)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.2815.2815.2815.281     
 .027

.5129

5.281 
5.254 
5.308 

Chk Pass

 Th2832
ppm

5.1865.1865.1865.186     
 .039

.7496

5.175 
5.153 
5.229 

Chk Pass

 Ti3349
ppm

5.1445.1445.1445.144     
 .008

.1584

5.135 
5.144 
5.152 

Chk Pass

 Tl1908
ppm

1.0481.0481.0481.048     
 .005

.4520

1.052 
1.043 
1.050 

Chk Pass

 U_3670
ppm

5.2275.2275.2275.227     
 .040

.7736

5.217 
5.192 
5.271 

Chk Pass

 V_2908
ppm

5.0985.0985.0985.098     
 .010

.2046

5.100 
5.087 
5.107 

Chk Pass

 Zn2138
ppm

5.1875.1875.1875.187     
 .029

.5651

5.214 
5.156 
5.191 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6888.96888.96888.96888.9     
  43.5

.63163

6894.8 
6929.1 
6842.7 
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Sample Name: CALBLK1        Acquired: 2/14/2014 16:03:00        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S

-.0002-.0002-.0002-.0002      
 .0003
120.6

-.0005  
 .0001  
-.0003  

 Al3961
Cts/S
.0002.0002.0002.0002      
.0009
489.3

-.0008  
 .0007  
 .0006  

 As1890
Cts/S

-.0001-.0001-.0001-.0001      
 .0001
62.08

-.0001  
-.0002  
.0000  

 B_2496
Cts/S
.0011.0011.0011.0011      
.0004
33.61

.0009  

.0015  

.0008  

 Ba4554
Cts/S
.0138.0138.0138.0138      
.0005
3.758

.0137  

.0133  

.0143  

 Be3130
Cts/S
.0011.0011.0011.0011      
.0003
32.62

.0007  

.0014  

.0011  

 Bi2230
Cts/S
.0002.0002.0002.0002      
.0001
23.58

.0002  

.0003  

.0002  

 Ca1840
Cts/S

-.0005-.0005-.0005-.0005      
 .0000
4.849

-.0005  
-.0005  
-.0005  

 Cd2288
Cts/S
.0001.0001.0001.0001      
.0001
84.30

.0002  

.0001  

.0000  

 Co2286
Cts/S
.0000.0000.0000.0000      
 .000

609.3

 .0000  
-.0001  
 .0000  

 Cr2835
Cts/S
.0015.0015.0015.0015      
.0002
10.91

.0016  

.0013  

.0015  

 Cu2178
Cts/S
.0001.0001.0001.0001      
.0001
106.8

.0001  

.0001  

.0000  

 Fe2599
Cts/S
.0005.0005.0005.0005      
.0002
48.46

.0003  

.0007  

.0005  

 K_7664
Cts/S
.0059.0059.0059.0059      
.0011
18.57

.0062  

.0068  

.0047  

 Li6707
Cts/S

-.0075-.0075-.0075-.0075      
 .0018
24.48

-.0094  
-.0058  
-.0072  

 Mg2798
Cts/S

-.0018-.0018-.0018-.0018      
 .0003
15.71

-.0015  
-.0020  
-.0018  

 Mn2576
Cts/S

-.0002-.0002-.0002-.0002      
 .0003
172.5

-.0001  
 .0000  
-.0005  

 Mo2020
Cts/S

-.0001-.0001-.0001-.0001      
 .0000
48.35

.0000  
-.0001  
-.0001  

 Na5895
Cts/S

-.0240-.0240-.0240-.0240      
 .0013
5.607

-.0240  
-.0254  
-.0227  

 Ni2216
Cts/S
.0002.0002.0002.0002      
.0001
29.75

.0003  

.0002  

.0003  

 P_1774
Cts/S
.0000.0000.0000.0000      
.0001
204.2

.0000  

.0001  

.0000  

 Pb2203
Cts/S

-.0002-.0002-.0002-.0002      
 .0001
32.39

-.0001  
-.0002  
-.0002  

 S_1820
Cts/S
.0000.0000.0000.0000      
.0000
190.8

.0000  
 .0000  
 .0000  

 Sb2068
Cts/S
.0000.0000.0000.0000      
 .000

72.34

-.0001  
.0000  

-.0001  

 Se1960
Cts/S
.0001.0001.0001.0001      
.0001
70.62

.0001  

.0001  

.0000  

 Si2516
Cts/S
.0033.0033.0033.0033      
.0006
19.20

.0029  

.0041  

.0031  

 Sn1899
Cts/S
.0000.0000.0000.0000      
.0000
47.67

.0000  

.0000  

.0000  

 Sr4077
Cts/S

-.0028-.0028-.0028-.0028      
 .0016
57.14

-.0045  
-.0015  
-.0023  

 Th2832
Cts/S
.0016.0016.0016.0016      
.0003
16.40

.0019  

.0015  

.0014  

 Ti3349
Cts/S
.0023.0023.0023.0023      
.0012
52.87

.0036  

.0011  

.0023  

 Tl1908
Cts/S

-.0003-.0003-.0003-.0003      
 .0001
19.80

-.0003  
-.0004  
-.0004  

 U_3670
Cts/S
.0204.0204.0204.0204      
.0018
9.061

.0225  

.0195  

.0191  

 V_2908
Cts/S

-.0008-.0008-.0008-.0008      
 .0003
36.86

-.0006  
-.0012  
-.0007  

 Zn2138
Cts/S
.0005.0005.0005.0005      
.0000
9.248

.0005  

.0005  

.0005  

Page 991 of 1142



Sample Name: CALBLK1        Acquired: 2/14/2014 16:03:00        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7551.27551.27551.27551.2      
 210.5

2.7870

7314.8 
7620.7 
7718.2 
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Sample Name: CAL 1        Acquired: 2/14/2014 16:06:55        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.0107.0107.0107.0107      
.0011
10.67

.0118  

.0109  

.0095  

 Al3961
Cts/S
.0343.0343.0343.0343      
.0019
5.534

.0360  

.0347  

.0322  

 As1890
Cts/S
.0004.0004.0004.0004      
.0001
20.59

.0003  

.0004  

.0003  

 B_2496
Cts/S
.0083.0083.0083.0083      
.0004
4.347

.0087  

.0081  

.0082  

 Ba4554
Cts/S
.5766.5766.5766.5766      
.0250
4.340

.6049  

.5675  

.5573  

 Be3130
Cts/S
.0740.0740.0740.0740      
.0036
4.830

.0778  

.0736  

.0707  

 Bi2230
Cts/S
.0092.0092.0092.0092      
.0003
2.877

.0094  

.0093  

.0089  

 Ca1840
Cts/S
.0918.0918.0918.0918      
.0030
3.297

.0948  

.0917  

.0888  

 Cd2288
Cts/S
.0040.0040.0040.0040      
.0002
4.834

.0042  

.0039  

.0038  

 Co2286
Cts/S
.0167.0167.0167.0167      
.0005
2.974

.0172  

.0167  

.0162  

 Cr2835
Cts/S
.0028.0028.0028.0028      
.0001
4.133

.0029  

.0028  

.0027  

 Cu2178
Cts/S
.0016.0016.0016.0016      
.0001
3.836

.0016  

.0016  

.0017  

 Fe2599
Cts/S
.0279.0279.0279.0279      
.0014
5.048

.0292  

.0280  

.0264  

 K_7664
Cts/S
.5556.5556.5556.5556      
.0231
4.156

.5818  

.5470  

.5381  

 Li6707
Cts/S
.1607.1607.1607.1607      
.0060
3.721

.1674  

.1586  

.1560  

 Mg2798
Cts/S
.0267.0267.0267.0267      
.0018
6.731

.0284  

.0268  

.0248  

 Mn2576
Cts/S
.0220.0220.0220.0220      
.0011
4.769

.0231  

.0220  

.0210  

 Mo2020
Cts/S
.0137.0137.0137.0137      
.0005
3.405

.0142  

.0136  

.0132  

 Na5895
Cts/S
.3686.3686.3686.3686      
.0115
3.118

.3812  

.3658  

.3587  

 Ni2216
Cts/S
.0189.0189.0189.0189      
.0005
2.902

.0194  

.0189  

.0183  

 P_1774
Cts/S
.0120.0120.0120.0120      
.0003
2.454

.0122  

.0121  

.0117  

 Pb2203
Cts/S
.0009.0009.0009.0009      
.0000
4.501

.0009  

.0009  

.0009  

 S_1820
Cts/S
.1187.1187.1187.1187      
.0038
3.217

.1224  

.1190  

.1148  

 Sb2068
Cts/S
.0004.0004.0004.0004      
.0001
19.57

.0004  

.0005  

.0004  

 Se1960
Cts/S
.0005.0005.0005.0005      
.0000
9.516

.0005  

.0004  

.0005  

 Si2516
Cts/S
.0292.0292.0292.0292      
.0017
5.778

.0309  

.0292  

.0276  

 Sn1899
Cts/S
.0097.0097.0097.0097      
.0004
3.948

.0101  

.0096  

.0093  

 Sr4077
Cts/S
.0872.0872.0872.0872      
.0042
4.805

.0920  

.0858  

.0840  

 Th2832
Cts/S
.0105.0105.0105.0105      
.0004
3.519

.0110  

.0104  

.0103  

 Ti3349
Cts/S
.0247.0247.0247.0247      
.0007
2.811

.0255  

.0244  

.0243  

 Tl1908
Cts/S
.0010.0010.0010.0010      
.0001
11.04

.0011  

.0010  

.0009  

 U_3670
Cts/S
.0536.0536.0536.0536      
.0025
4.630

.0561  

.0535  

.0511  

 V_2908
Cts/S
.0099.0099.0099.0099      
.0003
2.667

.0102  

.0099  

.0096  

 Zn2138
Cts/S
.0099.0099.0099.0099      
.0003
3.396

.0102  

.0099  

.0096  
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Sample Name: CAL 1        Acquired: 2/14/2014 16:06:55        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7495.97495.97495.97495.9      
 222.1

2.9630

7256.7 
7535.5 
7695.6 
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Sample Name: Cal 2        Acquired: 2/14/2014 16:10:48        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
.9820.9820.9820.9820      
.0197
2.007

1.003  
 .9635  
 .9797  

 Al3961
Cts/S
8.0478.0478.0478.047      
 .259

3.214

8.334  
7.974  
7.833  

 As1890
Cts/S
.2170.2170.2170.2170      
.0038
1.732

.2209  

.2134  

.2166  

 B_2496
Cts/S
.7227.7227.7227.7227      
.0193
2.665

.7448  

.7134  

.7098  

 Ba4554
Cts/S
55.0155.0155.0155.01      
 3.10

5.641

58.54  
52.75  
53.73  

 Be3130
Cts/S
70.2370.2370.2370.23      
 2.61

3.718

73.18  
69.26  
68.24  

 Bi2230
Cts/S
.2607.2607.2607.2607      
.0038
1.464

.2648  

.2572  

.2601  

 Ca1840
Cts/S
4.3894.3894.3894.389      
 .068

1.555

4.461  
4.325  
4.381  

 Cd2288
Cts/S
4.0944.0944.0944.094      
 .071

1.738

4.170  
4.028  
4.085  

 Co2286
Cts/S
1.6271.6271.6271.627      
 .025

1.557

1.653  
1.602  
1.626  

 Cr2835
Cts/S
.6544.6544.6544.6544      
.0134
2.051

.6685  

.6418  

.6530  

 Cu2178
Cts/S
.3129.3129.3129.3129      
.0054
1.733

.3185  

.3076  

.3125  

 Fe2599
Cts/S
12.9112.9112.9112.91      

  .33
2.552

13.29  
12.70  
12.74  

 K_7664
Cts/S
5.3045.3045.3045.304      
 .164

3.100

5.480  
5.279  
5.154  

 Li6707
Cts/S
15.6715.6715.6715.67      

  .56
3.549

16.22  
15.70  
15.11  

 Mg2798
Cts/S
1.4541.4541.4541.454      
 .039

2.712

1.499  
1.428  
1.435  

 Mn2576
Cts/S
7.1447.1447.1447.144      
 .208

2.912

7.384  
7.027  
7.021  

 Mo2020
Cts/S
.3486.3486.3486.3486      
.0053
1.509

.3539  

.3434  

.3485  

 Na5895
Cts/S
19.2019.2019.2019.20      

  .60
3.099

19.82  
19.17  
18.63  

 Ni2216
Cts/S
2.2062.2062.2062.206      
 .036

1.626

2.244  
2.173  
2.202  

 P_1774
Cts/S
2.6012.6012.6012.601      
 .042

1.628

2.643  
2.559  
2.601  

 Pb2203
Cts/S
.4824.4824.4824.4824      
.0078
1.619

.4907  

.4751  

.4815  

 S_1820
Cts/S
1.2481.2481.2481.248      
 .019

1.544

1.268  
1.229  
1.248  

 Sb2068
Cts/S
.0544.0544.0544.0544      
.0009
1.648

.0553  

.0535  

.0543  

 Se1960
Cts/S
.0315.0315.0315.0315      
.0005
1.725

.0320  

.0309  

.0316  

 Si2516
Cts/S
.3305.3305.3305.3305      
.0091
2.762

.3410  

.3267  

.3240  

 Sn1899
Cts/S
.4758.4758.4758.4758      
.0076
1.601

.4839  

.4687  

.4750  

 Sr4077
Cts/S
85.3585.3585.3585.35      
 2.74

3.214

88.46  
84.30  
83.29  

 Th2832
Cts/S
.3490.3490.3490.3490      
.0065
1.859

.3562  

.3436  

.3472  

 Ti3349
Cts/S
5.4855.4855.4855.485      
 .156

2.846

5.666  
5.399  
5.392  

 Tl1908
Cts/S
.0592.0592.0592.0592      
.0012
1.950

.0604  

.0581  

.0591  

 U_3670
Cts/S
.3998.3998.3998.3998      
.0069
1.721

.4068  

.3931  

.3994  

 V_2908
Cts/S
1.0981.0981.0981.098      
 .030

2.752

1.132  
1.084  
1.077  

 Zn2138
Cts/S
2.2312.2312.2312.231      
 .036

1.615

2.268  
2.197  
2.227  
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Sample Name: Cal 2        Acquired: 2/14/2014 16:10:48        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7084.47084.47084.47084.4      
 130.8

1.8457

6944.7 
7203.8 
7104.7 
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Sample Name: Cal 3        Acquired: 2/14/2014 16:14:37        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

 Ag3280
Cts/S
1.9931.9931.9931.993      
 .022

1.117

2.019  
1.985  
1.977  

 Al3961
Cts/S
16.7716.7716.7716.77      

  .43
2.560

17.25  
16.64  
16.42  

 As1890
Cts/S
.4384.4384.4384.4384      
.0028
.6439

.4415  

.4377  

.4360  

 B_2496
Cts/S
1.4931.4931.4931.493      
 .033

2.220

1.530  
1.483  
1.467  

 Ba4554
Cts/S
109.7109.7109.7109.7      

  1.2
1.071

108.5  
110.8  
109.6  

 Be3130
Cts/S
142.0142.0142.0142.0      

  4.4
3.109

146.6  
141.8  
137.8  

 Bi2230
Cts/S
.5170.5170.5170.5170      
.0037
.7199

.5211  

.5161  

.5138  

 Ca1840
Cts/S
8.4238.4238.4238.423      
 .090

1.071

8.523  
8.400  
8.347  

 Cd2288
Cts/S
8.1588.1588.1588.158      
 .053

.6460

8.216  
8.144  
8.113  

 Co2286
Cts/S
3.1483.1483.1483.148      
 .028

.8988

3.179  
3.140  
3.124  

 Cr2835
Cts/S
1.2951.2951.2951.295      
 .015

1.153

1.312  
1.292  
1.282  

 Cu2178
Cts/S
.6240.6240.6240.6240      
.0035
.5614

.6280  

.6225  

.6215  

 Fe2599
Cts/S
25.9925.9925.9925.99      

  .49
1.893

26.51  
25.91  
25.54  

 K_7664
Cts/S
10.7210.7210.7210.72      

  .29
2.753

11.05  
10.61  
10.49  

 Li6707
Cts/S
31.5331.5331.5331.53      
 1.08

3.418

32.75  
31.11  
30.72  

 Mg2798
Cts/S
3.0273.0273.0273.027      
 .056

1.844

3.088  
3.015  
2.979  

 Mn2576
Cts/S
14.5314.5314.5314.53      

  .28
1.945

14.83  
14.50  
14.27  

 Mo2020
Cts/S
.6893.6893.6893.6893      
.0059
.8527

.6959  

.6874  

.6846  

 Na5895
Cts/S
38.1938.1938.1938.19      
 1.18

3.098

39.53  
37.29  
37.75  

 Ni2216
Cts/S
4.3204.3204.3204.320      
 .031

.7095

4.354  
4.312  
4.294  

 P_1774
Cts/S
4.9704.9704.9704.970      
 .045

.9135

5.019  
4.962  
4.929  

 Pb2203
Cts/S
.9384.9384.9384.9384      
.0068
.7219

.9459  

.9368  

.9326  

 S_1820
Cts/S
2.5512.5512.5512.551      
 .018

.6999

2.571  
2.547  
2.536  

 Sb2068
Cts/S
.1104.1104.1104.1104      
.0008
.7475

.1113  

.1103  

.1097  

 Se1960
Cts/S
.0636.0636.0636.0636      
.0003
.4249

.0639  

.0636  

.0634  

 Si2516
Cts/S
.6842.6842.6842.6842      
.0160
2.332

.7023  

.6783  

.6721  

 Sn1899
Cts/S
.9368.9368.9368.9368      
.0068
.7307

.9446  

.9342  

.9317  

 Sr4077
Cts/S
170.2170.2170.2170.2      

  2.7
1.558

172.8  
167.5  
170.3  

 Th2832
Cts/S
.6947.6947.6947.6947      
.0079
1.130

.7034  

.6927  

.6881  

 Ti3349
Cts/S
11.3011.3011.3011.30      

  .23
2.079

11.55  
11.25  
11.09  

 Tl1908
Cts/S
.1128.1128.1128.1128      
.0010
.8804

.1138  

.1127  

.1119  

 U_3670
Cts/S
.7760.7760.7760.7760      
.0080
1.035

.7848  

.7740  

.7691  

 V_2908
Cts/S
2.2352.2352.2352.235      
 .045

2.027

2.285  
2.225  
2.196  

 Zn2138
Cts/S
4.3794.3794.3794.379      
 .035

.7888

4.418  
4.370  
4.350  
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Sample Name: Cal 3        Acquired: 2/14/2014 16:14:37        Type: Cal

Method: 2014v2(v13)        Mode: IR        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7115.17115.17115.17115.1      
  83.0

1.1670

7025.0 
7131.7 
7188.5 
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 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}Ag 328.068 {103}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000230 Re-Slope: 1.000000

A1 (Gain): 0.983894 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999974 Status: OK.

Std Error of Est: 0.000055

Predicted MDL: 0.000533

Predicted MQL: 0.001775

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00023 .000 1

CAL 1 .01000 .01031 .000 3.06 .01073 .001 1

Cal 2 1.0000 .99000 -.010 -1.00 .98199 .020 1

Cal 3 2.0000 2.0097 .010 .484 1.9934 .022 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -1 

 1 

 3 

 5 

 7 

 9 

 11 

 13 

 15 

 17 

 19 

 21 

Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}Al 396.152 { 85}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000175 Re-Slope: 1.000000
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A1 (Gain): 0.165447 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999814 Status: OK.

Std Error of Est: 0.000781

Predicted MDL: 0.006438

Predicted MQL: 0.021460

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00017 .001 1

CAL 1 .20000 .20626 .006 3.13 .03430 .002 1

Cal 2 50.000 48.636 -1.36 -2.73 8.0469 .259 1

Cal 3 100.00 101.36 1.36 1.36 16.769 .429 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.03 

 0.02 

 0.07 

 0.12 

 0.17 

 0.22 

 0.27 

 0.32 

 0.37 

 0.42 

 0.47 

 0.52 

 0.57 

As 189.042 {478}As 189.042 {478}As 189.042 {478}As 189.042 {478}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000119 Re-Slope: 1.000000

A1 (Gain): 0.043752 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999986 Status: OK.

Std Error of Est: 0.000004

Predicted MDL: 0.001285

Predicted MQL: 0.004283

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00012 .000 1

CAL 1 .01000 .01101 .001 10.1 .00036 .000 1

Cal 2 5.0000 4.9666 -.033 -.669 .21698 .004 1

Cal 3 10.000 10.032 .032 .324 .43841 .003 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

 1.6 

 1.8 

 2 

B 249.678 {135}B 249.678 {135}B 249.678 {135}B 249.678 {135}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001061 Re-Slope: 1.000000

A1 (Gain): 0.148104 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999003 Status: OK.

Std Error of Est: 0.000361

Predicted MDL: 0.002241

Predicted MQL: 0.007471

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00005 .000 .000 .00107 .000 1

CAL 1 .10000 .04911 -.051 -50.9 .00832 .000 1

Cal 2 5.0000 4.9072 -.093 -1.86 .72267 .019 1

Cal 3 10.000 10.144 .144 1.44 1.4931 .033 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 20 

 40 

 60 

 80 

 100 

 120 

 140 

Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}Ba 455.403 { 74}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.013772 Re-Slope: 1.000000

A1 (Gain): 10.976474 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999998 Status: OK.

Std Error of Est: 0.000885

Predicted MDL: 0.000123

Predicted MQL: 0.000409

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .01376 .001 1

CAL 1 .05000 .05127 .001 2.55 .57656 .025 1

Cal 2 5.0000 5.0100 .010 .200 55.006 3.10 1

Cal 3 10.000 9.9887 -.011 -.113 109.65 1.17 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 20 

 40 

 60 

 80 

 100 

 120 

 140 

 160 

 180 

 200 

Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}Be 313.042 {108}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001063 Re-Slope: 1.000000

A1 (Gain): 14.155545 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999986 Status: OK.

Std Error of Est: 0.000923

Predicted MDL: 0.000034

Predicted MQL: 0.000115

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00106 .000 1

CAL 1 .00500 .00516 .000 3.24 .07405 .004 1

Cal 2 5.0000 4.9625 -.037 -.750 70.227 2.61 1

Cal 3 10.000 10.037 .037 .373 142.04 4.42 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}Bi 223.061 {451}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000242 Re-Slope: 1.000000

A1 (Gain): 0.051726 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999877 Status: OK.

Std Error of Est: 0.000063

Predicted MDL: 0.001894

Predicted MQL: 0.006312

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00003 .000 .000 .00024 .000 1

CAL 1 .20000 .17363 -.026 -13.2 .00922 .000 1

Cal 2 5.0000 5.0355 .036 .710 .26071 .004 1

Cal 3 10.000 9.9909 -.009 -.091 .51703 .004 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
 -1 

 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}Ca 184.006 {483}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000492 Re-Slope: 1.000000

A1 (Gain): 0.085465 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999788 Status: OK.

Std Error of Est: 0.000966

Predicted MDL: 0.000648

Predicted MQL: 0.002159

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00009 .000 .000 -.00050 .000 1

CAL 1 1.0000 1.0795 .080 7.95 .09177 .003 1

Cal 2 50.000 51.358 1.36 2.72 4.3889 .068 1

Cal 3 100.00 98.562 -1.44 -1.44 8.4232 .090 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}Cd 228.802 {447}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000110 Re-Slope: 1.000000

A1 (Gain): 0.816120 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999998 Status: OK.

Std Error of Est: 0.000019

Predicted MDL: 0.000120

Predicted MQL: 0.000401

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00011 .000 1

CAL 1 .00500 .00481 .000 -3.78 .00397 .000 1

Cal 2 5.0000 5.0126 .013 .252 4.0942 .071 1

Cal 3 10.000 9.9876 -.012 -.124 8.1576 .053 1
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 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -1 

 -0.5 

 0 

 0.5 

 1 

 1.5 

 2 

 2.5 

 3 

 3.5 

 4 

 4.5 

 5 

Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}Co 228.616 {448}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000011 Re-Slope: 1.000000

A1 (Gain): 0.317827 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999873 Status: OK.

Std Error of Est: 0.000197

Predicted MDL: 0.000242

Predicted MQL: 0.000807

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00001 .000 1

CAL 1 .05000 .05249 .002 4.99 .01668 .000 1

Cal 2 5.0000 5.1103 .110 2.21 1.6268 .025 1

Cal 3 10.000 9.8872 -.113 -1.13 3.1476 .028 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.2 

 0.4 

 0.6 

 0.8 

 1 

 1.2 

 1.4 

 1.6 

Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}Cr 283.563 {119}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001461 Re-Slope: 1.000000

A1 (Gain): 0.128953 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999987 Status: OK.

Std Error of Est: 0.000011

Predicted MDL: 0.000751

Predicted MQL: 0.002505

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00146 .000 1

CAL 1 .01000 .01095 .001 9.54 .00281 .000 1

Cal 2 5.0000 5.0310 .031 .621 .65442 .013 1

Cal 3 10.000 9.9681 -.032 -.319 1.2953 .015 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.05 

 0.05 

 0.15 

 0.25 

 0.35 

 0.45 

 0.55 

 0.65 

 0.75 

 0.85 

Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}Cu 217.894 {455}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000068 Re-Slope: 1.000000

A1 (Gain): 0.062445 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999999 Status: OK.

Std Error of Est: 0.000002

Predicted MDL: 0.001442

Predicted MQL: 0.004806

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00007 .000 1

CAL 1 .02500 .02483 .000 -.673 .00162 .000 1

Cal 2 5.0000 5.0090 .009 .180 .31286 .005 1

Cal 3 10.000 9.9912 -.009 -.088 .62397 .004 1
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Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}Fe 259.940 {130}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000493 Re-Slope: 1.000000

A1 (Gain): 0.259300 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999994 Status: OK.

Std Error of Est: 0.000153

Predicted MDL: 0.001266

Predicted MQL: 0.004220

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00001 .000 .000 .00049 .000 1

CAL 1 .10000 .10558 .006 5.58 .02787 .001 1

Cal 2 50.000 49.779 -.221 -.441 12.908 .329 1

Cal 3 100.00 100.21 .215 .215 25.986 .492 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
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K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}K 766.490 { 44}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.005904 Re-Slope: 1.000000

A1 (Gain): 0.106822 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999974 Status: OK.

Std Error of Est: 0.000961

Predicted MDL: 0.018532

Predicted MQL: 0.061773

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00012 .000 .000 .00589 .001 1

CAL 1 5.0000 5.1459 .146 2.92 .55560 .023 1

Cal 2 50.000 49.600 -.400 -.800 5.3043 .164 1

Cal 3 100.00 100.25 .254 .254 10.715 .295 1
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Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}Li 670.784 { 50}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.007452 Re-Slope: 1.000000

A1 (Gain): 3.148555 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999989 Status: OK.

Std Error of Est: 0.000572

Predicted MDL: 0.000658

Predicted MQL: 0.002193

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00746 .002 1

CAL 1 .05000 .05340 .003 6.80 .16068 .006 1

Cal 2 5.0000 4.9808 -.019 -.384 15.675 .556 1

Cal 3 10.000 10.016 .016 .158 31.528 1.08 1
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Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}Mg 279.806 {121}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.001760 Re-Slope: 1.000000

A1 (Gain): 0.030000 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999822 Status: OK.

Std Error of Est: 0.000309

Predicted MDL: 0.012573

Predicted MQL: 0.041910

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00006 .000 .000 -.00176 .000 1

CAL 1 1.0000 .95568 -.044 -4.43 .02669 .002 1

Cal 2 50.000 48.707 -1.29 -2.59 1.4539 .039 1

Cal 3 100.00 101.34 1.34 1.34 3.0273 .056 1
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Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}Mn 257.610 {131}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000184 Re-Slope: 1.000000

A1 (Gain): 1.445339 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999967 Status: OK.

Std Error of Est: 0.000247

Predicted MDL: 0.000240

Predicted MQL: 0.000801

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00018 .000 1

CAL 1 .01500 .01537 .000 2.47 .02203 .001 1

Cal 2 5.0000 4.9431 -.057 -1.14 7.1442 .208 1

Cal 3 10.000 10.057 .057 .566 14.535 .283 1
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Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}Mo 202.030 {467}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000080 Re-Slope: 1.000000

A1 (Gain): 0.346005 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999985 Status: OK.

Std Error of Est: 0.000029

Predicted MDL: 0.000194

Predicted MQL: 0.000647

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00008 .000 1

CAL 1 .04000 .03976 .000 -.604 .01368 .000 1

Cal 2 1.0000 1.0078 .008 .778 .34862 .005 1

Cal 3 2.0000 1.9925 -.008 -.377 .68932 .006 1
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Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}Na 589.592 { 57}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.024022 Re-Slope: 1.000000

A1 (Gain): 0.383017 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999994 Status: OK.

Std Error of Est: 0.000758

Predicted MDL: 0.005436

Predicted MQL: 0.018119

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 -.00003 .000 .000 -.02403 .001 1

CAL 1 1.0000 1.0250 .025 2.50 .36858 .011 1

Cal 2 50.000 50.202 .202 .404 19.204 .595 1

Cal 3 100.00 99.773 -.227 -.227 38.191 1.18 1
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Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}Ni 221.647 {452}

Date of Fit: 2/14/2014 16:18:26 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000241 Re-Slope: 1.000000

A1 (Gain): 0.435153 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999944 Status: OK.

Std Error of Est: 0.000160

Predicted MDL: 0.000243

Predicted MQL: 0.000809

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00024 .000 1

CAL 1 .04000 .04279 .003 6.97 .01886 .001 1

Cal 2 5.0000 5.0699 .070 1.40 2.2064 .036 1

Cal 3 10.000 9.9273 -.073 -.727 4.3202 .031 1

 0  5  15  25  35  45  55  65  75  85  95  105  115  125 
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P 177.495 {490}P 177.495 {490}P 177.495 {490}P 177.495 {490}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000030 Re-Slope: 1.000000

A1 (Gain): 0.050468 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999764 Status: OK.

Std Error of Est: 0.000301

Predicted MDL: 0.001095

Predicted MQL: 0.003651

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 .00003 .000 1

CAL 1 .25000 .23725 -.013 -5.10 .01200 .000 1

Cal 2 50.000 51.536 1.54 3.07 2.6009 .042 1

Cal 3 100.00 98.477 -1.52 -1.52 4.9699 .045 1
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Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}Pb 220.353 {453}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000186 Re-Slope: 1.000000

A1 (Gain): 0.094712 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999909 Status: OK.

Std Error of Est: 0.000022

Predicted MDL: 0.000958

Predicted MQL: 0.003194

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00019 .000 1

CAL 1 .01000 .01097 .001 9.74 .00090 .000 1

Cal 2 5.0000 5.0932 .093 1.86 .48242 .008 1

Cal 3 10.000 9.9057 -.094 -.943 .93843 .007 1
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S 182.034 {485}S 182.034 {485}S 182.034 {485}S 182.034 {485}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000008 Re-Slope: 1.000000

A1 (Gain): 0.025279 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999889 Status: OK.

Std Error of Est: 0.000469

Predicted MDL: 0.002078

Predicted MQL: 0.006927

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00032 .000 .000 .00002 .000 1

CAL 1 5.0000 4.6960 -.304 -6.08 .11872 .004 1

Cal 2 50.000 49.385 -.615 -1.23 1.2484 .019 1

Cal 3 100.00 100.92 .919 .919 2.5511 .018 1

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6  1.8  2  2.2  2.4  2.6  2.8  3 
 -0.01 

 0.01 

 0.03 

 0.05 

 0.07 

 0.09 

 0.11 

 0.13 

 0.15 

 0.17 

Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}Sb 206.833 {463}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000048 Re-Slope: 1.000000

A1 (Gain): 0.054353 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999965 Status: OK.

Std Error of Est: 0.000004

Predicted MDL: 0.001563

Predicted MQL: 0.005210

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00005 .000 1

CAL 1 .01000 .00914 -.001 -8.64 .00042 .000 1

Cal 2 1.0000 .99068 -.009 -.932 .05441 .001 1

Cal 3 2.0000 2.0101 .010 .506 .11043 .001 1
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Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}Se 196.090 {472}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000091 Re-Slope: 1.000000

A1 (Gain): 0.031879 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999893 Status: OK.

Std Error of Est: 0.000004

Predicted MDL: 0.001969

Predicted MQL: 0.006563

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00009 .000 1

CAL 1 .01500 .01215 -.003 -19.0 .00048 .000 1

Cal 2 1.0000 .99327 -.007 -.673 .03150 .001 1

Cal 3 2.0000 2.0096 .010 .480 .06364 .000 1
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Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}Si 251.611 {134}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.003324 Re-Slope: 1.000000

A1 (Gain): 0.067143 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999815 Status: OK.

Std Error of Est: 0.000143

Predicted MDL: 0.005041

Predicted MQL: 0.016804

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00002 .000 .000 .00333 .001 1

CAL 1 .40000 .38587 -.014 -3.53 .02923 .002 1

Cal 2 5.0000 4.8734 -.127 -2.53 .33054 .009 1

Cal 3 10.000 10.141 .141 1.41 .68420 .016 1
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Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}Sn 189.989 {478}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000022 Re-Slope: 1.000000

A1 (Gain): 0.094191 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999971 Status: OK.

Std Error of Est: 0.000040

Predicted MDL: 0.000529

Predicted MQL: 0.001762

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00002 .000 1

CAL 1 .10000 .10248 .002 2.48 .00967 .000 1

Cal 2 5.0000 5.0517 .052 1.03 .47585 .008 1

Cal 3 10.000 9.9458 -.054 -.542 .93682 .007 1
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Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}Sr 407.771 { 83}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.002767 Re-Slope: 1.000000

A1 (Gain): 17.028747 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999999 Status: OK.

Std Error of Est: 0.000338

Predicted MDL: 0.000052

Predicted MQL: 0.000174

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00277 .002 1

CAL 1 .00500 .00523 .000 4.68 .08724 .004 1

Cal 2 5.0000 5.0097 .010 .194 85.350 2.74 1

Cal 3 10.000 9.9901 -.010 -.099 170.20 2.65 1
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Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}Th 283.231 {119}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.001631 Re-Slope: 1.000000

A1 (Gain): 0.068492 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999193 Status: OK.

Std Error of Est: 0.000216

Predicted MDL: 0.003321

Predicted MQL: 0.011069

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00007 .000 .000 .00164 .000 1

CAL 1 .20000 .12988 -.070 -35.1 .01054 .000 1

Cal 2 5.0000 5.0313 .031 .627 .34902 .006 1

Cal 3 10.000 10.038 .038 .383 .69473 .008 1
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Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}Ti 334.941 {101}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.002336 Re-Slope: 1.000000

A1 (Gain): 1.118480 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999905 Status: OK.

Std Error of Est: 0.000379

Predicted MDL: 0.000580

Predicted MQL: 0.001932

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00234 .001 1

CAL 1 .02000 .02000 .000 .010 .02471 .001 1

Cal 2 5.0000 4.9022 -.098 -1.96 5.4854 .156 1

Cal 3 10.000 10.098 .098 .978 11.296 .235 1
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Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}Tl 190.856 {477}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000335 Re-Slope: 1.000000

A1 (Gain): 0.055951 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999609 Status: OK.

Std Error of Est: 0.000018

Predicted MDL: 0.001174

Predicted MQL: 0.003912

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00033 .000 1

CAL 1 .02000 .02343 .003 17.2 .00099 .000 1

Cal 2 1.0000 1.0346 .035 3.46 .05924 .001 1

Cal 3 2.0000 1.9621 -.038 -1.90 .11282 .001 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.1 

 0.2 

 0.3 

 0.4 

 0.5 

 0.6 

 0.7 

 0.8 

U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}U 367.007 { 92}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.020374 Re-Slope: 1.000000

A1 (Gain): 0.063985 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999993 Status: OK.

Std Error of Est: 0.000034

Predicted MDL: 0.009873

Predicted MQL: 0.032912

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00001 .000 .000 .02037 .002 1

CAL 1 .50000 .49008 -.010 -1.98 .05358 .002 1

Cal 2 5.0000 5.0196 .020 .392 .39977 .007 1

Cal 3 10.000 9.9893 -.011 -.107 .77598 .008 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 -0.2 

 0.3 

 0.8 

 1.3 

 1.8 

 2.3 

 2.8 

V 290.882 {116}V 290.882 {116}V 290.882 {116}V 290.882 {116}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): -0.000813 Re-Slope: 1.000000

A1 (Gain): 0.222290 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999964 Status: OK.

Std Error of Est: 0.000073

Predicted MDL: 0.002392

Predicted MQL: 0.007974

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 -.00081 .000 1

CAL 1 .05000 .04823 -.002 -3.55 .00991 .000 1

Cal 2 5.0000 4.9424 -.058 -1.15 1.0978 .030 1

Cal 3 10.000 10.059 .059 .593 2.2353 .045 1

Page 1020 of 1142



 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 

Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*Y 371.030 { 91}*

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 1.000000 Re-Slope: 1.000000

A1 (Gain): 0.000000 Y-int: 0.000000

A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.000000 Status: Warning Zero Gain

Std Error of Est: 0.000000

Predicted MDL: n/a

Predicted MQL: n/a

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CAL 1 1.0000 .00000 -1.00 -100. 1.0000 .000 1

CALBLK1 .00000 .00000 .000 .000 1.0000 .000 1

Cal 2 5.0000 .00000 -5.00 -100. 1.0000 .000 1

Cal 3 10.000 .00000 -10.0 -100. 1.0000 .000 1

 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14 
 0 

 0.5 

 1 

 1.5 

 2 

 2.5 

 3 

 3.5 

 4 

 4.5 

 5 

 5.5 

 6 

Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}Zn 213.856 {458}

Date of Fit: 2/14/2014 16:18:27 Type of Fit: Linear Weighting: 1/Conc

A0 (Offset): 0.000514 Re-Slope: 1.000000

A1 (Gain): 0.436476 Y-int: 0.000000
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A2 (Curvature): 0.000000

n (Exponent): 1.000000

Correlation: 0.999960 Status: OK.

Std Error of Est: 0.000097

Predicted MDL: 0.000130

Predicted MQL: 0.000432

Std. NameStd. NameStd. NameStd. Name Stated   Stated   Stated   Stated   
Conc.Conc.Conc.Conc.

Found   Found   Found   Found   
Conc.Conc.Conc.Conc.

DifferenceDifferenceDifferenceDifference % Diff.% Diff.% Diff.% Diff. (S)IR(S)IR(S)IR(S)IR Std DevStd DevStd DevStd Dev EmphasisEmphasisEmphasisEmphasis

CALBLK1 .00000 .00000 .000 .000 .00051 .000 1

CAL 1 .02000 .02119 .001 5.93 .00990 .000 1

Cal 2 5.0000 5.0617 .062 1.23 2.2305 .036 1

Cal 3 10.000 9.9371 -.063 -.629 4.3793 .035 1
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Sample Name: ICV        Acquired: 2/14/2014 16:18:34        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9972.9972.9972.9972     

.0115
1.151

1.008 
 .9989 
 .9849 

Chk Pass

 Al3961
ppm

49.6649.6649.6649.66     
 1.45

2.915

51.27 
49.25 
48.47 

Chk Pass

 As1890
ppm

4.8534.8534.8534.853     
 .106

2.182

4.963 
4.843 
4.752 

Chk Pass

 B_2496
ppm

5.0505.0505.0505.050     
 .150

2.979

5.215 
5.012 
4.921 

Chk Pass

 Ba4554
ppm

5.1585.1585.1585.158     
 .240

4.644

5.428 
5.078 
4.969 

Chk Pass

 Be3130
ppm

5.0705.0705.0705.070     
 .210

4.146

5.300 
5.023 
4.887 

Chk Pass

 Bi2230
ppm

4.9204.9204.9204.920     
 .105

2.124

5.025 
4.918 
4.816 

Chk Pass

 Ca1840
ppm

50.3150.3150.3150.31     
  .99

1.975

51.34 
50.23 
49.36 

Chk Pass

 Cd2288
ppm

4.9624.9624.9624.962     
 .110

2.223

5.076 
4.955 
4.855 

Chk Pass

 Co2286
ppm

5.0835.0835.0835.083     
 .099

1.945

5.187 
5.073 
4.990 

Chk Pass

 Cr2835
ppm

5.0865.0865.0865.086     
 .073

1.443

5.158 
5.088 
5.011 

Chk Pass

 Cu2178
ppm

4.9234.9234.9234.923     
 .111

2.254

5.033 
4.924 
4.811 

Chk Pass

 Fe2599
ppm

50.0650.0650.0650.06     
 1.31

2.612

51.51 
49.70 
48.96 

Chk Pass

 K_7664
ppm

49.4349.4349.4349.43     
 1.46

2.961

50.93 
49.34 
48.01 

Chk Pass

 Li6707
ppm

4.9894.9894.9894.989     
 .152

3.037

5.145 
4.979 
4.842 

Chk Pass

 Mg2798
ppm

49.3849.3849.3849.38     
 1.34

2.717

50.89 
48.93 
48.32 

Chk Pass

 Mn2576
ppm

5.0245.0245.0245.024     
 .134

2.667

5.176 
4.977 
4.921 

Chk Pass

 Mo2020
ppm

1.0041.0041.0041.004     
 .020

1.993

1.024 
1.002 
 .9845 

Chk Pass

 Na5895
ppm

49.8549.8549.8549.85     
 1.50

3.014

51.39 
49.76 
48.39 

Chk Pass

 Ni2216
ppm

5.0335.0335.0335.033     
 .109

2.157

5.145 
5.026 
4.928 

Chk Pass

 P_1774
ppm

5.3865.3865.3865.386     
 .114

2.111

5.506 
5.372 
5.280 

Chk Pass

 Pb2203
ppm

5.0075.0075.0075.007     
 .105

2.099

5.111 
5.009 
4.901 

Chk Pass

 S_1820
ppm

48.6048.6048.6048.60     
 1.08

2.229

49.70 
48.56 
47.53 

Chk Pass

 Sb2068
ppm

.9787.9787.9787.9787     

.0214
2.187

1.001 
 .9765 
 .9585 

Chk Pass

 Se1960
ppm

.9760.9760.9760.9760     

.0251
2.575

1.000 
 .9781 
 .9499 

Chk Pass

 Si2516
ppm

4.9384.9384.9384.938     
 .131

2.650

5.087 
4.886 
4.841 

Chk Pass

 Sn1899
ppm

4.9704.9704.9704.970     
 .109

2.188

5.084 
4.958 
4.868 

Chk Pass
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Sample Name: ICV        Acquired: 2/14/2014 16:18:34        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0665.0665.0665.066     
 .222

4.380

5.297 
5.046 
4.854 

Chk Pass

 Th2832
ppm

5.0775.0775.0775.077     
 .064

1.251

5.140 
5.078 
5.013 

Chk Pass

 Ti3349
ppm

4.9824.9824.9824.982     
 .130

2.602

5.126 
4.945 
4.874 

Chk Pass

 Tl1908
ppm

1.0231.0231.0231.023     
 .020

1.956

1.045 
1.020 
1.005 

Chk Pass

 U_3670
ppm

5.1035.1035.1035.103     
 .058

1.139

5.162 
5.100 
5.046 

Chk Pass

 V_2908
ppm

4.9334.9334.9334.933     
 .128

2.590

5.079 
4.878 
4.842 

Chk Pass

 Zn2138
ppm

4.9484.9484.9484.948     
 .100

2.022

5.053 
4.939 
4.853 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7251.17251.17251.17251.1     
 114.4

1.5783

7129.8 
7266.1 
7357.2 
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Sample Name: ICB        Acquired: 2/14/2014 16:22:24        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000     

.0001
186.0

.0000 
 .0001 
 .0001 

Chk Pass

 Al3961
ppm

.0035.0035.0035.0035     

.0055
159.1

-.0014 
 .0095 
 .0024 

Chk Pass

 As1890
ppm

.0006.0006.0006.0006     

.0014
218.6

.0023 
-.0002 
-.0002 

Chk Pass

 B_2496
ppm

.0220.0220.0220.0220     

.0051
23.14

.0277 

.0206 

.0179 

Chk Pass

 Ba4554
ppm

.0007.0007.0007.0007     

.0001
19.19

.0008 

.0008 

.0006 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0002
32.52

.0005 

.0007 

.0004 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0022
72.15

-.0031 
-.0052 
-.0008 

Chk Pass

 Ca1840
ppm

.0046.0046.0046.0046     

.0008
18.14

.0053 

.0046 

.0037 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0000
2.634

.0003 

.0002 

.0002 

Chk Pass

 Co2286
ppm

.0003.0003.0003.0003     

.0003
87.10

.0006 

.0001 

.0002 

Chk Pass

 Cr2835
ppm

.0009.0009.0009.0009     

.0006
62.78

.0016 

.0005 

.0007 

Chk Pass

 Cu2178
ppm

.0009.0009.0009.0009     

.0004
44.71

.0010 

.0004 

.0011 

Chk Pass

 Fe2599
ppm

.0056.0056.0056.0056     

.0020
36.08

.0072 

.0064 

.0033 

Chk Pass

 K_7664
ppm

.0181.0181.0181.0181     

.0245
135.0

.0449 
-.0032 
 .0127 

Chk Pass

 Li6707
ppm

.0001.0001.0001.0001     

.0006
419.7

.0007 

.0002 
-.0005 

Chk Pass

 Mg2798
ppm

.0014.0014.0014.0014     

.0117
822.0

-.0114 
 .0114 
 .0043 

Chk Pass

 Mn2576
ppm

.0007.0007.0007.0007     

.0003
38.10

.0007 

.0010 

.0004 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
61.93

.0002 

.0001 

.0003 

Chk Pass

 Na5895
ppm

.0119.0119.0119.0119     

.0017
14.00

.0109 

.0139 

.0110 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0002
68.57

.0005 

.0001 

.0003 

Chk Pass

 P_1774
ppm

.0021.0021.0021.0021     

.0004
18.11

.0018 

.0020 

.0025 

Chk Pass

 Pb2203
ppm

.0009.0009.0009.0009     

.0008
87.39

.0016 

.0010 

.0001 

Chk Pass

 S_1820
ppm

.0071.0071.0071.0071     

.0021
29.92

.0094 

.0052 

.0067 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0009
95.97

-.0020 
-.0007 
-.0002 

Chk Pass

 Se1960
ppm

.0006.0006.0006.0006     

.0007
107.3

.0004 

.0013 

.0001 

Chk Pass

 Si2516
ppm

.0064.0064.0064.0064     

.0013
19.76

.0069 

.0073 

.0050 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0004
49.84

.0006 

.0012 

.0005 

Chk Pass
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Sample Name: ICB        Acquired: 2/14/2014 16:22:24        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0002
39.28

.0006 

.0008 

.0004 

Chk Pass

 Th2832
ppm

.0024.0024.0024.0024     

.0016
64.91

.0042 

.0011 

.0020 

Chk Pass

 Ti3349
ppm

.0007.0007.0007.0007     

.0004
48.39

.0005 

.0011 

.0005 

Chk Pass

 Tl1908
ppm

.0005.0005.0005.0005     

.0004
71.05

.0005 

.0002 

.0009 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0107
67.52

-.0044 
-.0176 
-.0255 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0018
42.88

-.0042 
-.0062 
-.0025 

Chk Pass

 Zn2138
ppm

.0007.0007.0007.0007     

.0001
7.973

.0007 

.0008 

.0007 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7239.97239.97239.97239.9     
 241.1

3.3297

6967.9 
7324.7 
7427.1 
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Sample Name: LLC        Acquired: 2/14/2014 16:26:20        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0104.0104.0104.0104     

.0007
6.659

.0112 

.0102 

.0098 

Chk Pass

 Al3961
ppm

.2031.2031.2031.2031     

.0148
7.270

.2196 

.1913 

.1982 

Chk Pass

 As1890
ppm

.0108.0108.0108.0108     

.0007
6.312

.0110 

.0115 

.0101 

Chk Pass

 B_2496
ppm

.0607.0607.0607.0607    W 

.0030
4.953

.0640 

.0596 

.0583 

Chk Warn
.0500

20.00%

 Ba4554
ppm

.0519.0519.0519.0519     

.0024
4.587

.0544 

.0515 

.0497 

Chk Pass

 Be3130
ppm

.0054.0054.0054.0054     

.0002
4.039

.0056 

.0053 

.0052 

Chk Pass

 Bi2230
ppm

.1812.1812.1812.1812     

.0066
3.636

.1883 

.1753 

.1799 

Chk Pass

 Ca1840
ppm

1.1141.1141.1141.114     
 .027

2.385

1.145 
1.098 
1.100 

Chk Pass

 Cd2288
ppm

.0055.0055.0055.0055     

.0003
4.666

.0058 

.0053 

.0054 

Chk Pass

 Co2286
ppm

.0552.0552.0552.0552     

.0012
2.160

.0566 

.0546 

.0545 

Chk Pass

 Cr2835
ppm

.0091.0091.0091.0091     

.0004
3.841

.0093 

.0094 

.0087 

Chk Pass

 Cu2178
ppm

.0277.0277.0277.0277     

.0013
4.584

.0290 

.0277 

.0264 

Chk Pass

 Fe2599
ppm

.1091.1091.1091.1091     

.0055
5.037

.1154 

.1070 

.1050 

Chk Pass

 K_7664
ppm

5.1505.1505.1505.150     
 .259

5.026

5.423 
5.120 
4.908 

Chk Pass

 Li6707
ppm

.0542.0542.0542.0542     

.0025
4.549

.0571 

.0532 

.0525 

Chk Pass

 Mg2798
ppm

.9831.9831.9831.9831     

.0431
4.385

1.031 
 .9723 
 .9464 

Chk Pass

 Mn2576
ppm

.0163.0163.0163.0163     

.0005
3.120

.0168 

.0161 

.0159 

Chk Pass

 Mo2020
ppm

.0418.0418.0418.0418     

.0007
1.709

.0425 

.0411 

.0417 

Chk Pass

 Na5895
ppm

1.0351.0351.0351.035     
 .058

5.556

1.096 
1.025 
 .9824 

Chk Pass

 Ni2216
ppm

.0449.0449.0449.0449     

.0011
2.520

.0462 

.0441 

.0444 

Chk Pass

 P_1774
ppm

.2469.2469.2469.2469     

.0052
2.115

.2528 

.2429 

.2450 

Chk Pass

 Pb2203
ppm

.0109.0109.0109.0109     

.0005
4.756

.0111 

.0103 

.0112 

Chk Pass

 S_1820
ppm

4.9224.9224.9224.922     
 .077

1.572

5.010 
4.868 
4.887 

Chk Pass

 Sb2068
ppm

.0079.0079.0079.0079    W 

.0007
8.226

.0083 

.0072 

.0084 

Chk Warn
.0100

-20.00%
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Sample Name: LLC        Acquired: 2/14/2014 16:26:20        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Se1960
ppm

.0149.0149.0149.0149     

.0021
14.03

.0124 

.0161 

.0160 

Chk Pass

 Si2516
ppm

.3970.3970.3970.3970     

.0188
4.736

.4187 

.3874 

.3850 

Chk Pass

 Sn1899
ppm

.1072.1072.1072.1072     

.0018
1.662

.1090 

.1055 

.1071 

Chk Pass

 Sr4077
ppm

.0054.0054.0054.0054     

.0003
5.032

.0057 

.0054 

.0051 

Chk Pass

 Th2832
ppm

.1366.1366.1366.1366    F 

.0035
2.588

.1405 

.1355 

.1337 

Chk Fail
.2000

-30.00%

 Ti3349
ppm

.0207.0207.0207.0207     

.0009
4.351

.0217 

.0201 

.0202 

Chk Pass

 Tl1908
ppm

.0240.0240.0240.0240    W 

.0013
5.276

.0247 

.0248 

.0226 

Chk Warn
.0200

20.00%

 U_3670
ppm

.5275.5275.5275.5275     

.0178
3.377

.5475 

.5217 

.5133 

Chk Pass

 V_2908
ppm

.0473.0473.0473.0473     

.0035
7.477

.0504 

.0479 

.0434 

Chk Pass

 Zn2138
ppm

.0214.0214.0214.0214     

.0006
2.892

.0222 

.0211 

.0211 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7320.17320.17320.17320.1     
 171.7

2.3458

7122.1 
7410.4 
7427.8 
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Sample Name: ICSA        Acquired: 2/14/2014 16:30:13        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
22.71

-.0010 
-.0009 
-.0006 

Chk Pass

 Al3961
ppm

100.8100.8100.8100.8     
  4.7

4.628

105.9 
 99.82 
 96.67 

Chk Pass

 As1890
ppm

.0022.0022.0022.0022     

.0020
93.28

.0017 

.0044 

.0004 

Chk Pass

 B_2496
ppm

.0175.0175.0175.0175     

.0027
15.64

.0203 

.0173 

.0148 

Chk Pass

 Ba4554
ppm

.0005.0005.0005.0005     

.0001
24.17

.0006 

.0005 

.0003 

Chk Pass

 Be3130
ppm

.0000.0000.0000.0000     

.0000
77.77

.0001 

.0000 

.0000 

Chk Pass

 Bi2230
ppm

.0061.0061.0061.0061     

.0014
23.51

.0071 

.0068 

.0045 

Chk Pass

 Ca1840
ppm

98.0898.0898.0898.08     
 2.59

2.638

101.0 
 97.26 
 96.01 

Chk Pass

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
14.69

-.0002 
-.0003 
-.0003 

Chk Pass

 Co2286
ppm

.0016.0016.0016.0016     

.0004
27.14

.0017 

.0019 

.0011 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    F<

.0025
23.07

-.0132 
-.0111 
-.0082 

Chk Fail
.0100

-.0100

 Cu2178
ppm

.0000.0000.0000.0000    <

.0010
202.8

.0006 
-.0007 
-.0013 

Chk Pass

 Fe2599
ppm

100.9100.9100.9100.9     
  4.1

4.058

105.4 
 99.86 
 97.45 

Chk Pass

 K_7664
ppm

100.2100.2100.2100.2     
  4.7

4.682

105.3 
 99.26 
 96.01 

Chk Pass

 Li6707
ppm

.0015.0015.0015.0015     

.0007
48.61

.0007 

.0020 

.0018 

Chk Pass

 Mg2798
ppm

101.2101.2101.2101.2     
  4.3

4.214

106.0 
 99.66 
 97.84 

Chk Pass

 Mn2576
ppm

.0052.0052.0052.0052    W 

.0004
8.435

.0054 

.0055 

.0047 

Chk Warn
.0031

-.0031

 Mo2020
ppm

.0000.0000.0000.0000    <

.0004
160.8

.0002 
-.0005 
-.0004 

Chk Pass

 Na5895
ppm

100.9100.9100.9100.9     
  6.3

6.260

107.6 
100.1 
 95.01 

Chk Pass

 Ni2216
ppm

.0013.0013.0013.0013     

.0003
25.36

.0017 

.0010 

.0014 

Chk Pass

 P_1774
ppm

97.2797.2797.2797.27     
 2.41

2.474

100.00 
96.37 
95.45 

Chk Pass
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Sample Name: ICSA        Acquired: 2/14/2014 16:30:13        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Pb2203
ppm

.0042.0042.0042.0042    W 

.0012
28.03

.0051 

.0029 

.0046 

Chk Warn
.0025

-.0025

 S_1820
ppm

97.8597.8597.8597.85     
 2.51

2.561

100.7 
 96.98 
 95.88 

Chk Pass

 Sb2068
ppm

.0049.0049.0049.0049     

.0039
79.35

.0045 

.0012 

.0089 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0009
90.99

-.0008 
-.0020 
-.0002 

Chk Pass

 Si2516
ppm

.0016.0016.0016.0016     

.0048
308.4

.0051 

.0035 
-.0039 

Chk Pass

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
88.61

-.0001 
-.0007 
-.0003 

Chk Pass

 Sr4077
ppm

.0000.0000.0000.0000    W<

.0001
1.733

-.0047 
-.0045 
-.0046 

Chk Warn
.0011

-.0011

 Th2832
ppm

.1838.1838.1838.1838    W 

.0078
4.263

.1922 

.1823 

.1767 

Chk Warn
.0534

-.0534

 Ti3349
ppm

.0033.0033.0033.0033     

.0009
27.33

.0044 

.0027 

.0029 

Chk Pass

 Tl1908
ppm

.0026.0026.0026.0026     

.0005
17.56

.0023 

.0031 

.0023 

Chk Pass

 U_3670
ppm

.0342.0342.0342.0342     

.0058
16.99

.0408 

.0300 

.0318 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0012
277.3

.0010 
-.0014 
-.0010 

Chk Pass

 Zn2138
ppm

.0000.0000.0000.0000    <

.0004
11.19

-.0042 
-.0037 
-.0034 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7059.47059.47059.47059.4     
 188.2

2.6659

6847.1 
7125.4 
7205.7 
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Sample Name: ICSAB        Acquired: 2/14/2014 16:34:08        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.5013.5013.5013.5013     

.0088
1.750

.5111 

.4941 

.4989 

Chk Pass

 Al3961
ppm

99.5499.5499.5499.54     
 2.62

2.632

102.5 
 98.36 
 97.71 

Chk Pass

 As1890
ppm

2.4882.4882.4882.488     
 .045

1.801

2.540 
2.462 
2.462 

Chk Pass

 B_2496
ppm

2.5142.5142.5142.514     
 .068

2.721

2.593 
2.474 
2.475 

Chk Pass

 Ba4554
ppm

2.5432.5432.5432.543     
 .070

2.756

2.623 
2.513 
2.492 

Chk Pass

 Be3130
ppm

2.5432.5432.5432.543     
 .115

4.514

2.675 
2.469 
2.484 

Chk Pass

 Bi2230
ppm

2.5022.5022.5022.502     
 .040

1.615

2.548 
2.479 
2.477 

Chk Pass

 Ca1840
ppm

98.5798.5798.5798.57     
 1.91

1.939

100.8 
 97.28 
 97.67 

Chk Pass

 Cd2288
ppm

2.5102.5102.5102.510     
 .045

1.794

2.562 
2.484 
2.485 

Chk Pass

 Co2286
ppm

2.4842.4842.4842.484     
 .042

1.679

2.532 
2.456 
2.465 

Chk Pass

 Cr2835
ppm

2.4932.4932.4932.493     
 .044

1.761

2.542 
2.458 
2.477 

Chk Pass

 Cu2178
ppm

2.4962.4962.4962.496     
 .044

1.764

2.546 
2.475 
2.466 

Chk Pass

 Fe2599
ppm

99.2499.2499.2499.24     
 2.84

2.862

102.5 
 97.68 
 97.53 

Chk Pass

 K_7664
ppm

99.1099.1099.1099.10     
 2.40

2.419

101.8 
 98.38 
 97.15 

Chk Pass

 Li6707
ppm

2.5072.5072.5072.507     
 .051

2.032

2.565 
2.491 
2.467 

Chk Pass

 Mg2798
ppm

99.8699.8699.8699.86     
 2.85

2.856

103.1 
 97.85 
 98.60 

Chk Pass

 Mn2576
ppm

2.4552.4552.4552.455     
 .069

2.810

2.534 
2.413 
2.417 

Chk Pass

 Mo2020
ppm

.4962.4962.4962.4962     

.0088
1.781

.5064 

.4906 

.4917 

Chk Pass

 Na5895
ppm

99.5499.5499.5499.54     
 4.69

4.708

104.7 
 98.34 
 95.57 

Chk Pass

 Ni2216
ppm

2.4602.4602.4602.460     
 .047

1.908

2.515 
2.432 
2.434 

Chk Pass

 P_1774
ppm

97.9297.9297.9297.92     
 1.61

1.646

99.77 
96.80 
97.19 

Chk Pass

 Pb2203
ppm

2.4812.4812.4812.481     
 .049

1.993

2.538 
2.450 
2.455 

Chk Pass

 S_1820
ppm

98.9198.9198.9198.91     
 1.62

1.636

100.8 
 98.06 
 97.90 

Chk Pass

 Sb2068
ppm

.4976.4976.4976.4976     

.0086
1.734

.5075 

.4940 

.4914 

Chk Pass

 Se1960
ppm

.4958.4958.4958.4958     

.0098
1.976

.5070 

.4891 

.4913 

Chk Pass

 Si2516
ppm

2.4852.4852.4852.485     
 .071

2.850

2.566 
2.451 
2.438 

Chk Pass

 Sn1899
ppm

2.4762.4762.4762.476     
 .048

1.948

2.531 
2.445 
2.450 

Chk Pass
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Sample Name: ICSAB        Acquired: 2/14/2014 16:34:08        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

2.5732.5732.5732.573     
 .092

3.569

2.678 
2.507 
2.534 

Chk Pass

 Th2832
ppm

2.6822.6822.6822.682     
 .044

1.631

2.731 
2.647 
2.667 

Chk Pass

 Ti3349
ppm

2.4862.4862.4862.486     
 .068

2.742

2.565 
2.451 
2.443 

Chk Pass

 Tl1908
ppm

.5028.5028.5028.5028     

.0107
2.129

.5149 

.4946 

.4988 

Chk Pass

 U_3670
ppm

2.5612.5612.5612.561     
 .065

2.529

2.624 
2.494 
2.566 

Chk Pass

 V_2908
ppm

2.4932.4932.4932.493     
 .065

2.589

2.566 
2.446 
2.466 

Chk Pass

 Zn2138
ppm

2.5382.5382.5382.538     
 .042

1.649

2.586 
2.509 
2.518 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7048.37048.37048.37048.3     
 131.9

1.8716

6899.6 
7151.3 
7094.0 
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Sample Name: LDR        Acquired: 2/14/2014 16:38:00        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

2.0552.0552.0552.055     
 .028

1.379

2.085 
2.050 
2.029 

Chk Pass

 Al3961
ppm

99.7599.7599.7599.75     
 2.49

2.499

102.6 
 98.30 
 98.32 

Chk Pass

 As1890
ppm

10.0910.0910.0910.09     
  .17

1.726

10.29 
 10.000 

 9.978 

Chk Pass

 B_2496
ppm

10.0910.0910.0910.09     
  .27

2.652

10.40 
 9.964 
 9.915 

Chk Pass

 Ba4554
ppm

10.1810.1810.1810.18     
  .30

2.976

10.53 
10.02 
 9.985 

Chk Pass

 Be3130
ppm

9.9659.9659.9659.965     
 .376

3.776

10.39 
 9.826 
 9.679 

Chk Pass

 Bi2230
ppm

10.0610.0610.0610.06     
  .16

1.576

10.24 
 9.975 
 9.954 

Chk Pass

 Ca1840
ppm

100.6100.6100.6100.6     
  1.8

1.791

102.6 
100.0 
 99.14 

Chk Pass

 Cd2288
ppm

10.0810.0810.0810.08     
  .18

1.749

10.28 
 9.996 
 9.964 

Chk Pass

 Co2286
ppm

10.0810.0810.0810.08     
  .19

1.836

10.29 
10.02 
 9.934 

Chk Pass

 Cr2835
ppm

10.1310.1310.1310.13     
  .19

1.903

10.34 
10.09 
 9.965 

Chk Pass

 Cu2178
ppm

10.0310.0310.0310.03     
  .16

1.644

10.22 
 9.933 
 9.937 

Chk Pass

 Fe2599
ppm

100.2100.2100.2100.2     
  3.0

2.989

103.6 
 99.06 
 97.97 

Chk Pass

 K_7664
ppm

99.4599.4599.4599.45     
 2.56

2.577

102.4 
 97.68 
 98.29 

Chk Pass

 Li6707
ppm

9.8539.8539.8539.853     
 .247

2.504

10.13 
 9.644 
 9.791 

Chk Pass

 Mg2798
ppm

102.1102.1102.1102.1     
  3.1

3.005

105.5 
101.1 
 99.60 

Chk Pass

 Mn2576
ppm

10.0110.0110.0110.01     
  .27

2.683

10.31 
 9.910 
 9.800 

Chk Pass

 Mo2020
ppm

2.0212.0212.0212.021     
 .034

1.700

2.060 
2.007 
1.996 

Chk Pass

 Na5895
ppm

97.8097.8097.8097.80     
 3.97

4.055

102.3 
 96.34 
 94.77 

Chk Pass

 Ni2216
ppm

10.0410.0410.0410.04     
  .17

1.686

10.24 
 9.972 
 9.921 

Chk Pass

 P_1774
ppm

99.9399.9399.9399.93     
 1.78

1.779

101.9 
 99.27 
 98.58 

Chk Pass

 Pb2203
ppm

10.0410.0410.0410.04     
  .17

1.705

10.24 
 9.970 
 9.920 

Chk Pass

 S_1820
ppm

101.3101.3101.3101.3     
  1.6

1.540

103.1 
100.5 
100.3 

Chk Pass

 Sb2068
ppm

2.0212.0212.0212.021     
 .031

1.546

2.056 
2.000 
2.006 

Chk Pass

 Se1960
ppm

2.0132.0132.0132.013     
 .025

1.269

2.042 
2.004 
1.993 

Chk Pass

 Si2516
ppm

10.1210.1210.1210.12     
  .30

2.958

10.47 
 9.984 
 9.920 

Chk Pass

 Sn1899
ppm

10.0710.0710.0710.07     
  .18

1.741

10.27 
 9.991 
 9.939 

Chk Pass
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Sample Name: LDR        Acquired: 2/14/2014 16:38:00        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

9.9669.9669.9669.966     
 .185

1.854

10.18 
 9.851 
 9.868 

Chk Pass

 Th2832
ppm

10.2610.2610.2610.26     
  .15

1.467

10.43 
10.22 
10.13 

Chk Pass

 Ti3349
ppm

10.0310.0310.0310.03     
  .29

2.855

10.36 
 9.908 
 9.829 

Chk Pass

 Tl1908
ppm

1.9961.9961.9961.996     
 .039

1.939

2.040 
1.979 
1.968 

Chk Pass

 U_3670
ppm

10.1910.1910.1910.19     
  .10

.9936

10.30 
10.17 
10.10 

Chk Pass

 V_2908
ppm

10.0710.0710.0710.07     
  .27

2.721

10.38 
 9.978 
 9.860 

Chk Pass

 Zn2138
ppm

10.0810.0810.0810.08     
  .18

1.769

10.28 
10.00 
 9.945 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

6924.96924.96924.96924.9     
 155.6

2.2467

6753.8 
6963.0 
7057.9 
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Sample Name: CCV        Acquired: 2/14/2014 16:41:59        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

1.0321.0321.0321.032     
 .020

1.981

1.054 
1.027 
1.014 

Chk Pass

 Al3961
ppm

51.1451.1451.1451.14     
 1.25

2.449

52.58 
50.29 
50.55 

Chk Pass

 As1890
ppm

5.1815.1815.1815.181     
 .123

2.368

5.319 
5.138 
5.086 

Chk Pass

 B_2496
ppm

5.1895.1895.1895.189     
 .129

2.483

5.338 
5.112 
5.118 

Chk Pass

 Ba4554
ppm

5.3485.3485.3485.348     
 .268

5.007

5.642 
5.283 
5.119 

Chk Pass

 Be3130
ppm

5.3085.3085.3085.308     
 .203

3.818

5.537 
5.234 
5.153 

Chk Pass

 Bi2230
ppm

5.2035.2035.2035.203     
 .114

2.185

5.329 
5.172 
5.108 

Chk Pass

 Ca1840
ppm

53.1953.1953.1953.19     
 1.19

2.243

54.53 
52.79 
52.25 

Chk Pass

 Cd2288
ppm

5.2045.2045.2045.204     
 .119

2.288

5.339 
5.158 
5.114 

Chk Pass

 Co2286
ppm

5.2475.2475.2475.247     
 .114

2.163

5.375 
5.210 
5.157 

Chk Pass

 Cr2835
ppm

5.2925.2925.2925.292     
 .103

1.954

5.406 
5.266 
5.204 

Chk Pass

 Cu2178
ppm

5.2005.2005.2005.200     
 .119

2.292

5.332 
5.166 
5.101 

Chk Pass

 Fe2599
ppm

52.5952.5952.5952.59     
 1.26

2.402

54.05 
51.77 
51.96 

Chk Pass

 K_7664
ppm

51.2151.2151.2151.21     
 1.25

2.442

52.65 
50.33 
50.67 

Chk Pass

 Li6707
ppm

5.0725.0725.0725.072     
 .137

2.710

5.230 
4.977 
5.009 

Chk Pass

 Mg2798
ppm

51.4051.4051.4051.40     
 1.18

2.301

52.75 
50.84 
50.60 

Chk Pass

 Mn2576
ppm

5.2265.2265.2265.226     
 .120

2.300

5.364 
5.151 
5.161 

Chk Pass

 Mo2020
ppm

1.0441.0441.0441.044     
 .024

2.260

1.071 
1.036 
1.026 

Chk Pass

 Na5895
ppm

51.6051.6051.6051.60     
 1.39

2.695

53.20 
50.64 
50.97 

Chk Pass

 Ni2216
ppm

5.2995.2995.2995.299     
 .126

2.379

5.442 
5.251 
5.204 

Chk Pass

 P_1774
ppm

53.0453.0453.0453.04     
 1.18

2.220

54.37 
52.65 
52.11 

Chk Pass

 Pb2203
ppm

5.2825.2825.2825.282     
 .122

2.308

5.420 
5.240 
5.188 

Chk Pass

 S_1820
ppm

51.3751.3751.3751.37     
 1.21

2.358

52.73 
50.99 
50.40 

Chk Pass

 Sb2068
ppm

1.0341.0341.0341.034     
 .025

2.371

1.061 
1.029 
1.013 

Chk Pass

 Se1960
ppm

1.0351.0351.0351.035     
 .024

2.278

1.062 
1.026 
1.017 

Chk Pass

 Si2516
ppm

5.1035.1035.1035.103     
 .125

2.457

5.247 
5.039 
5.022 

Chk Pass

 Sn1899
ppm

5.2695.2695.2695.269     
 .128

2.436

5.412 
5.228 
5.165 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 16:41:59        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.3295.3295.3295.329     
 .143

2.688

5.494 
5.258 
5.234 

Chk Pass

 Th2832
ppm

5.2365.2365.2365.236     
 .096

1.834

5.341 
5.215 
5.153 

Chk Pass

 Ti3349
ppm

5.2035.2035.2035.203     
 .125

2.398

5.346 
5.116 
5.148 

Chk Pass

 Tl1908
ppm

1.0611.0611.0611.061     
 .019

1.832

1.082 
1.056 
1.044 

Chk Pass

 U_3670
ppm

5.2755.2755.2755.275     
 .109

2.061

5.390 
5.261 
5.174 

Chk Pass

 V_2908
ppm

5.1835.1835.1835.183     
 .115

2.227

5.316 
5.127 
5.106 

Chk Pass

 Zn2138
ppm

5.2285.2285.2285.228     
 .118

2.262

5.360 
5.192 
5.132 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7184.57184.57184.57184.5     
 144.9

2.0175

7017.6 
7257.0 
7278.8 
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Sample Name: CCB        Acquired: 2/14/2014 16:45:48        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
80.29

-.0003 
-.0001 
-.0007 

Chk Pass

 Al3961
ppm

.0083.0083.0083.0083     

.0120
144.2

.0207 

.0077 
-.0034 

Chk Pass

 As1890
ppm

.0013.0013.0013.0013     

.0017
126.1

.0016 
-.0005 
 .0028 

Chk Pass

 B_2496
ppm

.0247.0247.0247.0247     

.0049
19.90

.0302 

.0234 

.0206 

Chk Pass

 Ba4554
ppm

.0013.0013.0013.0013     

.0006
44.20

.0019 

.0010 

.0009 

Chk Pass

 Be3130
ppm

.0012.0012.0012.0012     

.0005
44.28

.0018 

.0009 

.0009 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0025
159.1

.0004 
-.0007 
-.0043 

Chk Pass

 Ca1840
ppm

.0110.0110.0110.0110     

.0036
33.12

.0151 

.0099 

.0080 

Chk Pass

 Cd2288
ppm

.0008.0008.0008.0008     

.0003
33.67

.0010 

.0006 

.0006 

Chk Pass

 Co2286
ppm

.0007.0007.0007.0007     

.0003
47.38

.0011 

.0007 

.0004 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0014
168.0

.0024 

.0002 
-.0001 

Chk Pass

 Cu2178
ppm

.0004.0004.0004.0004     

.0006
148.4

-.0003 
 .0006 
 .0008 

Chk Pass

 Fe2599
ppm

.0118.0118.0118.0118     

.0046
39.02

.0171 

.0096 

.0088 

Chk Pass

 K_7664
ppm

.0521.0521.0521.0521     

.0031
5.879

.0520 

.0491 

.0552 

Chk Pass

 Li6707
ppm

.0019.0019.0019.0019     

.0008
39.60

.0026 

.0011 

.0021 

Chk Pass

 Mg2798
ppm

.0021.0021.0021.0021     

.0040
193.0

-.0021 
 .0023 
 .0060 

Chk Pass

 Mn2576
ppm

.0011.0011.0011.0011     

.0005
45.93

.0017 

.0007 

.0010 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
62.87

.0001 

.0002 

.0004 

Chk Pass

 Na5895
ppm

.0238.0238.0238.0238     

.0061
25.52

.0286 

.0260 

.0170 

Chk Pass

 Ni2216
ppm

.0009.0009.0009.0009     

.0006
67.81

.0015 

.0006 

.0005 

Chk Pass

 P_1774
ppm

.0101.0101.0101.0101     

.0023
23.01

.0126 

.0099 

.0079 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0012
165.4

.0007 
-.0005 
 .0020 

Chk Pass

 S_1820
ppm

.0132.0132.0132.0132     

.0058
43.77

.0199 

.0106 

.0092 

Chk Pass

 Sb2068
ppm

.0005.0005.0005.0005     

.0012
243.6

-.0006 
 .0003 
 .0018 

Chk Pass

 Se1960
ppm

.0008.0008.0008.0008     

.0022
258.0

.0030 

.0009 
-.0014 

Chk Pass

 Si2516
ppm

.0054.0054.0054.0054     

.0063
116.3

.0033 

.0004 

.0125 

Chk Pass

 Sn1899
ppm

.0007.0007.0007.0007     

.0012
169.0

.0017 

.0009 
-.0006 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 16:45:48        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0012.0012.0012.0012     

.0006
47.64

.0019 

.0010 

.0008 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0037
607.7

-.0042 
-.0007 
 .0031 

Chk Pass

 Ti3349
ppm

.0017.0017.0017.0017     

.0005
31.90

.0017 

.0023 

.0012 

Chk Pass

 Tl1908
ppm

.0005.0005.0005.0005     

.0012
266.6

.0006 
-.0008 
 .0016 

Chk Pass

 U_3670
ppm

.0059.0059.0059.0059     

.0135
227.6

.0204 
-.0063 
 .0036 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0014
311.7

-.0012 
-.0013 
 .0012 

Chk Pass

 Zn2138
ppm

.0011.0011.0011.0011     

.0002
22.06

.0014 

.0010 

.0010 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7414.07414.07414.07414.0     
 222.7

3.0033

7161.4 
7499.0 
7581.7 
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Sample Name: MB        Acquired: 2/14/2014 17:08:05        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
111.0

-.0005 
-.0008 
 .0001 

None

 Al3961
ppm

.0239.0239.0239.0239     

.0062
25.77

.0260 

.0170 

.0288 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0016
203.7

-.0017 
-.0017 
 .0011 

None

 B_2496
ppm

.0071.0071.0071.0071     

.0011
15.79

.0069 

.0083 

.0061 

None

 Ba4554
ppm

.0003.0003.0003.0003     

.0001
35.95

.0003 

.0004 

.0002 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
72.35

.0000 

.0000 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0022
36.46

-.0054 
-.0084 
-.0042 

None

 Ca1840
ppm

.0788.0788.0788.0788     

.0036
4.583

.0829 

.0772 

.0762 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0002
356.3

-.0002 
 .0001 
.0000 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0000
6.964

-.0002 
-.0002 
-.0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0009
145.7

.0003 
-.0007 
-.0015 

None

 Cu2178
ppm

.0000.0000.0000.0000    <

.0009
479.9

.0008 
-.0010 
-.0003 

None

 Fe2599
ppm

1.8761.8761.8761.876     
 .095

5.088

1.980 
1.855 
1.793 

None

 K_7664
ppm

.0087.0087.0087.0087     

.0164
187.8

.0236 
-.0089 
 .0116 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0007
126.5

.0000 
-.0013 
-.0003 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0086
793.8

.0030 
-.0109 
 .0047 

None

 Mn2576
ppm

.0002.0002.0002.0002     

.0001
47.75

.0002 

.0003 

.0001 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
94.24

.0003 

.0001 

.0001 

None

 Na5895
ppm

.0734.0734.0734.0734     

.0064
8.742

.0680 

.0718 

.0805 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0003
109.0

.0004 

.0004 
-.0001 

None

 P_1774
ppm

.0003.0003.0003.0003     

.0005
161.6

-.0001 
 .0009 
 .0001 

None

 Pb2203
ppm

.0000.0000.0000.0000     

.0005
3971.

-.0004 
 .0006 
-.0002 

None

 S_1820
ppm

.0273.0273.0273.0273     

.0025
9.194

.0299 

.0249 

.0272 

None

 Sb2068
ppm

.0009.0009.0009.0009     

.0017
182.1

.0002 
-.0003 
 .0029 

None

 Se1960
ppm

.0005.0005.0005.0005     

.0023
504.8

.0031 
-.0007 
-.0011 

None

 Si2516
ppm

.0070.0070.0070.0070     

.0070
99.81

.0151 

.0039 

.0021 

None

 Sn1899
ppm

.0002.0002.0002.0002     

.0003
114.5

-.0001 
 .0004 
 .0004 

None
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Sample Name: MB        Acquired: 2/14/2014 17:08:05        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0007.0007.0007.0007     

.0000
3.244

.0006 

.0007 

.0007 

None

 Th2832
ppm

.0033.0033.0033.0033     

.0021
63.08

.0051 

.0039 

.0010 

None

 Ti3349
ppm

.0033.0033.0033.0033     

.0002
6.168

.0031 

.0035 

.0033 

None

 Tl1908
ppm

.0009.0009.0009.0009     

.0002
23.99

.0007 

.0011 

.0008 

None

 U_3670
ppm

.0159.0159.0159.0159     

.0133
83.99

.0255 

.0215 

.0006 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0027
67.09

-.0069 
-.0033 
-.0017 

None

 Zn2138
ppm

.0031.0031.0031.0031     

.0002
5.288

.0033 

.0030 

.0031 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7270.47270.47270.47270.4     
 349.8

4.8114

6898.0 
7321.3 
7592.0 
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Sample Name: LCS        Acquired: 2/14/2014 17:12:00        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0000
13.16

-.0002 
-.0003 
-.0003 

None

 Al3961
ppm

.0033.0033.0033.0033     

.0049
149.5

.0057 

.0066 
-.0024 

None

 As1890
ppm

.0003.0003.0003.0003     

.0004
140.4

.0003 
-.0001 
 .0007 

None

 B_2496
ppm

.0049.0049.0049.0049     

.0011
23.60

.0062 

.0043 

.0041 

None

 Ba4554
ppm

.0003.0003.0003.0003     

.0000
15.18

.0003 

.0003 

.0002 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
21.12

-.0001 
.0000 

-.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
50.28

-.0016 
-.0044 
-.0052 

None

 Ca1840
ppm

.0330.0330.0330.0330     

.0005
1.545

.0336 

.0328 

.0327 

None

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
574.7

.0001 

.0001 
-.0001 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
50.60

-.0002 
-.0002 
-.0004 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0006
102.5

.0001 
-.0007 
-.0011 

None

 Cu2178
ppm

.0020.0020.0020.0020     

.0008
40.21

.0027 

.0011 

.0020 

None

 Fe2599
ppm

1.8571.8571.8571.857     
 .075

4.018

1.938 
1.840 
1.792 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0140
141.8

.0055 
-.0131 
-.0221 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0002
24.77

-.0005 
-.0008 
-.0009 

None

 Mg2798
ppm

.0011.0011.0011.0011     

.0088
832.9

-.0084 
 .0089 
 .0026 

None

 Mn2576
ppm

.0000.0000.0000.0000     

.0003
972.2

-.0002 
-.0001 
 .0003 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
87.19

.0000 

.0003 

.0002 

None

 Na5895
ppm

.0400.0400.0400.0400     

.0038
9.396

.0400 

.0362 

.0437 

None

 Ni2216
ppm

.0003.0003.0003.0003     

.0002
89.18

.0004 

.0004 

.0000 

None

 P_1774
ppm

.0005.0005.0005.0005     

.0003
68.60

.0005 

.0001 

.0008 

None

 Pb2203
ppm

.0003.0003.0003.0003     

.0004
135.2

.0003 

.0006 
-.0001 

None

 S_1820
ppm

.0252.0252.0252.0252     

.0028
11.09

.0221 

.0276 

.0258 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0027
183.9

-.0009 
-.0044 
 .0009 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0018
797.7

-.0011 
 .0023 
-.0005 

None

 Si2516
ppm

.0087.0087.0087.0087     

.0023
26.76

.0112 

.0066 

.0084 

None

 Sn1899
ppm

.0001.0001.0001.0001     

.0007
490.0

.0009 
-.0005 
.0000 

None
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Sample Name: LCS        Acquired: 2/14/2014 17:12:00        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0001
28.69

.0003 

.0002 

.0002 

None

 Th2832
ppm

.0041.0041.0041.0041     

.0023
57.06

.0056 

.0014 

.0052 

None

 Ti3349
ppm

.0033.0033.0033.0033     

.0007
20.03

.0040 

.0032 

.0027 

None

 Tl1908
ppm

.0002.0002.0002.0002     

.0003
187.7

.0005 
-.0002 
 .0002 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0144
712.0

.0125 
-.0022 
-.0164 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0022
59.58

-.0055 
-.0042 
-.0012 

None

 Zn2138
ppm

.0028.0028.0028.0028     

.0001
4.007

.0030 

.0028 

.0028 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7392.27392.27392.27392.2     
 224.3

3.0336

7145.4 
7447.8 
7583.4 
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Sample Name: LCSD        Acquired: 2/14/2014 17:15:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
25.62

-.0009 
-.0005 
-.0008 

None

 Al3961
ppm

.0074.0074.0074.0074     

.0014
19.08

.0062 

.0089 

.0069 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0018
324.6

.0010 
-.0026 
-.0001 

None

 B_2496
ppm

.0031.0031.0031.0031     

.0009
30.95

.0042 

.0025 

.0026 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
133.4

.0002 

.0000 

.0000 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
27.39

-.0001 
-.0001 
-.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
32.10

-.0031 
-.0041 
-.0021 

None

 Ca1840
ppm

.0320.0320.0320.0320     

.0014
4.328

.0336 

.0314 

.0309 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
89.90

.0000 
-.0001 
.0000 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
136.5

-.0004 
-.0001 
 .0000 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0006
429.3

-.0008 
.0000 
 .0004 

None

 Cu2178
ppm

.0000.0000.0000.0000    <

.0018
365.8

.0014 
-.0021 
-.0008 

None

 Fe2599
ppm

1.8321.8321.8321.832     
 .076

4.176

1.918 
1.808 
1.771 

None

 K_7664
ppm

.0070.0070.0070.0070     

.0118
167.6

.0069 
-.0047 
 .0189 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0002
35.58

-.0008 
-.0006 
-.0004 

None

 Mg2798
ppm

.0112.0112.0112.0112     

.0083
74.55

.0088 

.0043 

.0204 

None

 Mn2576
ppm

.0002.0002.0002.0002     

.0002
90.41

.0003 

.0002 

.0000 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
46.49

.0001 

.0001 

.0002 

None

 Na5895
ppm

.0267.0267.0267.0267     

.0012
4.314

.0254 

.0274 

.0274 

None

 Ni2216
ppm

.0001.0001.0001.0001     

.0002
253.9

-.0001 
.0000 
 .0004 

None

 P_1774
ppm

.0002.0002.0002.0002     

.0023
1063.

.0017 

.0015 
-.0025 

None

 Pb2203
ppm

.0004.0004.0004.0004     

.0007
164.0

-.0002 
 .0002 
 .0011 

None

 S_1820
ppm

.0248.0248.0248.0248     

.0021
8.389

.0262 

.0259 

.0224 

None

 Sb2068
ppm

.0002.0002.0002.0002     

.0010
424.5

.0013 
-.0006 
-.0001 

None

 Se1960
ppm

.0025.0025.0025.0025     

.0016
62.10

.0016 

.0043 

.0016 

None

 Si2516
ppm

.0085.0085.0085.0085     

.0078
90.82

.0175 

.0047 

.0035 

None

 Sn1899
ppm

.0000.0000.0000.0000    <

.0009
172.7

-.0014 
 .0004 
-.0006 

None
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Sample Name: LCSD        Acquired: 2/14/2014 17:15:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
11.91

.0002 

.0002 

.0002 

None

 Th2832
ppm

.0017.0017.0017.0017     

.0054
318.6

.0000 
-.0027 
 .0077 

None

 Ti3349
ppm

.0037.0037.0037.0037     

.0006
15.12

.0036 

.0032 

.0043 

None

 Tl1908
ppm

.0018.0018.0018.0018     

.0003
18.49

.0014 

.0021 

.0019 

None

 U_3670
ppm

.0134.0134.0134.0134     

.0133
99.14

.0265 

.0138 
-.0001 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0019
32.62

-.0062 
-.0077 
-.0039 

None

 Zn2138
ppm

.0027.0027.0027.0027     

.0000
1.333

.0027 

.0026 

.0027 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7399.27399.27399.27399.2     
 214.6

2.9006

7155.9 
7480.2 
7561.5 
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Sample Name: 160-5337-A-1        Acquired: 2/14/2014 17:19:51        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000     

.0005
16210.

.0002 
-.0006 
 .0004 

None

 Al3961
ppm

.0000.0000.0000.0000    <

.0057
1594.

.0033 
-.0069 
 .0026 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0002
24.87

-.0009 
-.0007 
-.0005 

None

 B_2496
ppm

.0022.0022.0022.0022     

.0014
62.87

.0011 

.0038 

.0018 

None

 Ba4554
ppm

.0005.0005.0005.0005     

.0001
28.47

.0006 

.0005 

.0003 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
42.75

.0000 

.0000 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
64.23

-.0045 
-.0008 
-.0037 

None

 Ca1840
ppm

.0385.0385.0385.0385     

.0007
1.878

.0377 

.0390 

.0389 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
278.7

.0000 

.0000 
-.0002 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
244.6

-.0005 
 .0001 
.0000 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0005
640.5

.0004 
-.0006 
.0000 

None

 Cu2178
ppm

.0009.0009.0009.0009     

.0011
124.3

.0001 

.0021 

.0004 

None

 Fe2599
ppm

2.4142.4142.4142.414     
 .082

3.395

2.498 
2.410 
2.334 

None

 K_7664
ppm

.0191.0191.0191.0191     

.0195
101.6

.0078 

.0080 

.0416 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0004
105.8

-.0002 
-.0008 
-.0001 

None

 Mg2798
ppm

.0043.0043.0043.0043     

.0128
301.7

.0035 
-.0082 
 .0175 

None

 Mn2576
ppm

.0075.0075.0075.0075     

.0003
4.409

.0077 

.0071 

.0076 

None

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
111.4

.0001 

.0000 

.0000 

None

 Na5895
ppm

.0331.0331.0331.0331     

.0034
10.26

.0328 

.0366 

.0299 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0000
8.645

.0003 

.0002 

.0002 

None

 P_1774
ppm

.0037.0037.0037.0037     

.0015
41.68

.0020 

.0050 

.0040 

None

 Pb2203
ppm

.0002.0002.0002.0002     

.0013
703.9

-.0013 
 .0010 
 .0008 

None

 S_1820
ppm

.0268.0268.0268.0268     

.0015
5.669

.0279 

.0275 

.0251 

None

 Sb2068
ppm

.0011.0011.0011.0011     

.0010
87.53

.0021 

.0001 

.0012 

None

 Se1960
ppm

.0011.0011.0011.0011     

.0021
195.5

.0029 
-.0012 
 .0015 

None

 Si2516
ppm

.0062.0062.0062.0062     

.0016
25.96

.0051 

.0081 

.0055 

None

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
1299.

.0003 
-.0003 
-.0001 

None
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Sample Name: 160-5337-A-1        Acquired: 2/14/2014 17:19:51        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
21.50

.0003 

.0002 

.0002 

None

 Th2832
ppm

.0024.0024.0024.0024     

.0010
43.17

.0015 

.0035 

.0021 

None

 Ti3349
ppm

.1218.1218.1218.1218     

.0053
4.313

.1271 

.1217 

.1166 

None

 Tl1908
ppm

.0001.0001.0001.0001     

.0010
1997.

-.0010 
 .0002 
 .0010 

None

 U_3670
ppm

.0143.0143.0143.0143     

.0159
111.3

.0299 

.0150 
-.0020 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0018
116.2

-.0007 
-.0035 
-.0003 

None

 Zn2138
ppm

.0030.0030.0030.0030     

.0002
7.147

.0031 

.0031 

.0027 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7291.07291.07291.07291.0     
 182.2

2.4985

7122.8 
7265.7 
7484.5 
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Sample Name: MB        Acquired: 2/14/2014 17:23:45        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0001
59.18

-.0002 
-.0001 
-.0001 

None

 Al3961
ppm

.0092.0092.0092.0092     

.0050
54.72

.0123 

.0118 

.0034 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0012
349.7

.0010 
-.0009 
-.0011 

None

 B_2496
ppm

.0006.0006.0006.0006     

.0013
217.0

.0011 

.0017 
-.0009 

None

 Ba4554
ppm

.0001.0001.0001.0001     

.0001
132.8

.0001 

.0000 
 .0002 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
31.56

-.0001 
-.0001 
.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
112.3

-.0007 
-.0004 
-.0036 

None

 Ca1840
ppm

.0286.0286.0286.0286     

.0013
4.592

.0299 

.0284 

.0273 

None

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
279.9

-.0001 
 .0001 
 .0001 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0003
458.6

.0002 
-.0004 
 .0001 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0008
79.51

-.0005 
-.0006 
-.0018 

None

 Cu2178
ppm

.0000.0000.0000.0000    <

.0004
23.56

-.0017 
-.0022 
-.0014 

None

 Fe2599
ppm

1.8541.8541.8541.854     
 .156

8.419

2.016 
1.841 
1.705 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0099
167.9

-.0166 
 .0029 
-.0039 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0010
379.1

-.0010 
-.0007 
 .0009 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0076
78.29

-.0104 
-.0169 
-.0018 

None

 Mn2576
ppm

.0002.0002.0002.0002     

.0001
78.65

.0002 

.0000 

.0002 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
362.2

.0000 
-.0001 
 .0001 

None

 Na5895
ppm

.0332.0332.0332.0332     

.0026
7.872

.0306 

.0331 

.0359 

None

 Ni2216
ppm

.0000.0000.0000.0000     

.0001
411.4

-.0001 
 .0001 
 .0001 

None

 P_1774
ppm

.0008.0008.0008.0008     

.0005
64.87

.0003 

.0008 

.0013 

None

 Pb2203
ppm

.0000.0000.0000.0000    <

.0008
206.7

-.0013 
-.0001 
 .0002 

None

 S_1820
ppm

.0256.0256.0256.0256     

.0024
9.318

.0283 

.0246 

.0238 

None

 Sb2068
ppm

.0012.0012.0012.0012     

.0006
51.34

.0019 

.0010 

.0007 

None

 Se1960
ppm

.0013.0013.0013.0013     

.0009
70.62

.0022 

.0011 

.0004 

None

 Si2516
ppm

.0076.0076.0076.0076     

.0059
77.69

.0067 

.0138 

.0022 

None

 Sn1899
ppm

.0006.0006.0006.0006     

.0000
6.955

.0006 

.0005 

.0006 

None
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Sample Name: MB        Acquired: 2/14/2014 17:23:45        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
24.38

.0002 

.0003 

.0002 

None

 Th2832
ppm

.0033.0033.0033.0033     

.0023
70.46

.0059 

.0028 

.0013 

None

 Ti3349
ppm

.0030.0030.0030.0030     

.0006
19.97

.0033 

.0033 

.0023 

None

 Tl1908
ppm

.0007.0007.0007.0007     

.0011
158.1

-.0006 
 .0012 
 .0015 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0239
364.5

.0179 
-.0077 
-.0299 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0023
93.24

-.0046 
-.0001 
-.0026 

None

 Zn2138
ppm

.0027.0027.0027.0027     

.0003
12.26

.0031 

.0025 

.0025 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7630.47630.47630.47630.4     
 468.8

6.1438

7152.4 
7649.3 
8089.4 
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Sample Name: LCS        Acquired: 2/14/2014 17:27:40        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
427.6

-.0010 
 .0006 
-.0002 

None

 Al3961
ppm

.0056.0056.0056.0056     

.0054
96.43

.0040 

.0117 

.0012 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0008
352.7

.0007 
-.0008 
-.0006 

None

 B_2496
ppm

.0005.0005.0005.0005     

.0015
288.3

-.0011 
 .0008 
 .0019 

None

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
27.45

.0003 

.0002 

.0002 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
72.76

.0000 

.0000 
-.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0006
15.10

-.0043 
-.0034 
-.0033 

None

 Ca1840
ppm

.0349.0349.0349.0349     

.0016
4.683

.0368 

.0336 

.0344 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
73.09

.0000 
-.0001 
-.0001 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
63.07

-.0001 
-.0005 
-.0003 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0008
100.9

.0000 
-.0009 
-.0016 

None

 Cu2178
ppm

.0004.0004.0004.0004     

.0015
345.3

.0017 

.0007 
-.0011 

None

 Fe2599
ppm

1.8161.8161.8161.816     
 .087

4.794

1.915 
1.781 
1.752 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0176
73.20

-.0261 
-.0406 
-.0055 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0002
48.72

-.0002 
-.0006 
-.0004 

None

 Mg2798
ppm

.0000.0000.0000.0000    <

.0052
236.6

.0001 

.0014 
-.0081 

None

 Mn2576
ppm

.0001.0001.0001.0001     

.0002
304.0

.0003 

.0000 
-.0001 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
104.0

.0000 

.0001 

.0003 

None

 Na5895
ppm

.0247.0247.0247.0247     

.0028
11.19

.0215 

.0265 

.0261 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0002
112.3

.0002 

.0003 

.0000 

None

 P_1774
ppm

.0007.0007.0007.0007     

.0009
125.5

.0016 

.0003 

.0001 

None

 Pb2203
ppm

.0003.0003.0003.0003     

.0010
352.9

-.0008 
 .0006 
 .0011 

None

 S_1820
ppm

.0247.0247.0247.0247     

.0023
9.246

.0274 

.0233 

.0236 

None

 Sb2068
ppm

.0004.0004.0004.0004     

.0009
218.7

.0001 

.0014 
-.0003 

None

 Se1960
ppm

.0025.0025.0025.0025     

.0024
97.34

.0025 

.0000 

.0048 

None

 Si2516
ppm

.0083.0083.0083.0083     

.0047
56.57

.0136 

.0064 

.0048 

None

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
513.3

-.0003 
-.0001 
 .0003 

None
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Sample Name: LCS        Acquired: 2/14/2014 17:27:40        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0000
29.09

.0002 

.0002 

.0001 

None

 Th2832
ppm

.0010.0010.0010.0010     

.0042
442.0

.0020 

.0045 
-.0037 

None

 Ti3349
ppm

.0025.0025.0025.0025     

.0004
17.49

.0024 

.0021 

.0030 

None

 Tl1908
ppm

.0000.0000.0000.0000     

.0004
2873.

.0002 

.0004 
-.0005 

None

 U_3670
ppm

.0110.0110.0110.0110     

.0273
247.4

.0408 

.0053 
-.0129 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0005
8.914

-.0048 
-.0057 
-.0055 

None

 Zn2138
ppm

.0037.0037.0037.0037     

.0002
6.667

.0040 

.0035 

.0037 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7426.27426.27426.27426.2     
 250.4

3.3722

7138.5 
7544.1 
7595.8 
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Sample Name: LCSD        Acquired: 2/14/2014 17:31:35        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
99.78

-.0001 
-.0001 
-.0006 

None

 Al3961
ppm

.0049.0049.0049.0049     

.0051
103.2

.0061 

.0093 
-.0006 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0008
509.7

-.0011 
 .0006 
.0000 

None

 B_2496
ppm

.0014.0014.0014.0014     

.0008
53.89

.0023 

.0008 

.0012 

None

 Ba4554
ppm

.0002.0002.0002.0002     

.0001
49.51

.0002 

.0001 

.0003 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
38.70

.0000 
-.0001 
.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0011
23.02

-.0058 
-.0038 
-.0042 

None

 Ca1840
ppm

.0303.0303.0303.0303     

.0008
2.672

.0313 

.0299 

.0298 

None

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
178.2

.0001 
-.0001 
 .0001 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
88.52

-.0001 
-.0005 
-.0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0007
202.3

-.0002 
-.0012 
 .0003 

None

 Cu2178
ppm

.0003.0003.0003.0003     

.0003
100.1

.0002 

.0001 

.0006 

None

 Fe2599
ppm

1.8921.8921.8921.892     
 .091

4.823

1.994 
1.860 
1.820 

None

 K_7664
ppm

.0082.0082.0082.0082     

.0250
306.7

-.0206 
 .0249 
 .0202 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0003
336.6

-.0004 
 .0002 
-.0001 

None

 Mg2798
ppm

.0010.0010.0010.0010     

.0045
449.4

.0062 
-.0019 
-.0013 

None

 Mn2576
ppm

.0005.0005.0005.0005     

.0003
62.46

.0003 

.0004 

.0009 

None

 Mo2020
ppm

.0000.0000.0000.0000     

.0001
469.4

.0000 
-.0001 
 .0002 

None

 Na5895
ppm

.0314.0314.0314.0314     

.0009
2.775

.0323 

.0313 

.0305 

None

 Ni2216
ppm

.0003.0003.0003.0003     

.0004
120.1

.0007 

.0002 

.0000 

None

 P_1774
ppm

.0000.0000.0000.0000    <

.0015
502.1

-.0016 
-.0006 
 .0013 

None

 Pb2203
ppm

.0014.0014.0014.0014     

.0006
44.56

.0010 

.0011 

.0022 

None

 S_1820
ppm

.0259.0259.0259.0259     

.0012
4.591

.0265 

.0245 

.0266 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0003
50.21

-.0003 
-.0008 
-.0008 

None

 Se1960
ppm

.0020.0020.0020.0020     

.0010
51.82

.0024 

.0008 

.0028 

None

 Si2516
ppm

.0134.0134.0134.0134     

.0055
40.80

.0195 

.0089 

.0118 

None

 Sn1899
ppm

.0000.0000.0000.0000    <

.0003
67.23

-.0001 
-.0005 
-.0007 

None
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Sample Name: LCSD        Acquired: 2/14/2014 17:31:35        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0002.0002.0002.0002     

.0001
35.70

.0002 

.0003 

.0001 

None

 Th2832
ppm

.0024.0024.0024.0024     

.0007
29.24

.0030 

.0016 

.0025 

None

 Ti3349
ppm

.0029.0029.0029.0029     

.0004
15.13

.0029 

.0033 

.0025 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0003
271.3

-.0003 
-.0004 
 .0003 

None

 U_3670
ppm

.0020.0020.0020.0020     

.0170
862.9

.0137 

.0097 
-.0175 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0017
377.7

.0010 

.0000 
-.0023 

None

 Zn2138
ppm

.0028.0028.0028.0028     

.0000

.9873

.0028 

.0028 

.0028 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7207.57207.57207.57207.5     
 256.4

3.5574

6911.7 
7343.9 
7366.8 
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Sample Name: 5451-A-1        Acquired: 2/14/2014 17:35:30        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
40.20

-.0003 
-.0007 
-.0007 

None

 Al3961
ppm

.0301.0301.0301.0301     

.0051
16.84

.0283 

.0359 

.0262 

None

 As1890
ppm

.0005.0005.0005.0005     

.0008
170.9

.0011 

.0007 
-.0004 

None

 B_2496
ppm

.0015.0015.0015.0015     

.0012
77.68

.0002 

.0018 

.0025 

None

 Ba4554
ppm

.0055.0055.0055.0055     

.0003
4.668

.0058 

.0054 

.0053 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0001
33.52

.0002 

.0002 

.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
38.83

-.0045 
-.0052 
-.0022 

None

 Ca1840
ppm

.0632.0632.0632.0632     

.0026
4.164

.0659 

.0631 

.0607 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
254.2

.0000 
 .0000 
-.0001 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0003
345.4

.0005 
-.0001 
-.0001 

None

 Cr2835
ppm

.0013.0013.0013.0013     

.0017
130.6

.0031 

.0013 
-.0004 

None

 Cu2178
ppm

.0000.0000.0000.0000    <

.0002
5.938

-.0029 
-.0029 
-.0026 

None

 Fe2599
ppm

6.7986.7986.7986.798     
 .312

4.587

7.136 
6.737 
6.521 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0046
48.77

-.0042 
-.0127 
-.0112 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0003
26.74

-.0012 
-.0011 
-.0007 

None

 Mg2798
ppm

.0207.0207.0207.0207     

.0162
78.24

.0244 

.0030 

.0346 

None

 Mn2576
ppm

.0095.0095.0095.0095     

.0004
4.177

.0099 

.0093 

.0092 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0000
78.26

-.0001 
.0000 

-.0001 

None

 Na5895
ppm

.0551.0551.0551.0551     

.0031
5.685

.0527 

.0540 

.0587 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0002
138.6

.0000 
-.0001 
-.0004 

None

 P_1774
ppm

.0077.0077.0077.0077     

.0005
5.845

.0082 

.0077 

.0073 

None

 Pb2203
ppm

.0012.0012.0012.0012     

.0005
45.57

.0010 

.0018 

.0008 

None

 S_1820
ppm

.0240.0240.0240.0240     

.0012
4.873

.0253 

.0236 

.0231 

None

 Sb2068
ppm

.0012.0012.0012.0012     

.0006
50.92

.0018 

.0006 

.0011 

None

 Se1960
ppm

.0015.0015.0015.0015     

.0008
56.86

.0010 

.0024 

.0010 

None

 Si2516
ppm

.0083.0083.0083.0083     

.0080
95.54

.0172 

.0059 

.0019 

None

 Sn1899
ppm

.0002.0002.0002.0002     

.0006
258.7

.0000 
-.0002 
 .0009 

None
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Sample Name: 5451-A-1        Acquired: 2/14/2014 17:35:30        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0005.0005.0005.0005     

.0000
7.297

.0006 

.0005 

.0006 

None

 Th2832
ppm

.0097.0097.0097.0097     

.0020
21.08

.0100 

.0116 

.0075 

None

 Ti3349
ppm

.6028.6028.6028.6028     

.0268
4.453

.6321 

.5968 

.5794 

None

 Tl1908
ppm

.0002.0002.0002.0002     

.0011
450.2

-.0010 
 .0010 
 .0007 

None

 U_3670
ppm

.0120.0120.0120.0120     

.0179
149.2

.0323 
-.0020 
 .0058 

None

 V_2908
ppm

.0054.0054.0054.0054     

.0019
35.50

.0075 

.0038 

.0049 

None

 Zn2138
ppm

.0028.0028.0028.0028     

.0002
6.772

.0030 

.0027 

.0028 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7517.07517.07517.07517.0     
 276.9

3.6844

7233.0 
7531.6 
7786.3 
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Sample Name: 5154-A-2        Acquired: 2/14/2014 17:39:23        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
36.23

-.0005 
-.0009 
-.0005 

None

 Al3961
ppm

.0219.0219.0219.0219     

.0105
47.72

.0109 

.0230 

.0318 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0020
529.9

-.0025 
-.0002 
 .0015 

None

 B_2496
ppm

.0020.0020.0020.0020     

.0005
27.92

.0021 

.0014 

.0025 

None

 Ba4554
ppm

.0047.0047.0047.0047     

.0002
4.993

.0050 

.0045 

.0047 

None

 Be3130
ppm

.0001.0001.0001.0001     

.0000
29.68

.0001 

.0001 

.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0012
38.05

-.0018 
-.0041 
-.0031 

None

 Ca1840
ppm

.0584.0584.0584.0584     

.0009
1.623

.0593 

.0584 

.0575 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0001
236.9

.0000 
-.0001 
.0000 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0001
120.6

.0001 

.0000 

.0003 

None

 Cr2835
ppm

.0006.0006.0006.0006     

.0016
280.2

.0019 

.0010 
-.0012 

None

 Cu2178
ppm

.0021.0021.0021.0021     

.0006
27.11

.0024 

.0025 

.0015 

None

 Fe2599
ppm

6.4556.4556.4556.455     
 .291

4.516

6.781 
6.365 
6.220 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0127
52.93

-.0384 
-.0183 
-.0151 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0007
108.8

-.0012 
 .0001 
-.0008 

None

 Mg2798
ppm

.0285.0285.0285.0285     

.0072
25.39

.0208 

.0351 

.0296 

None

 Mn2576
ppm

.0042.0042.0042.0042     

.0002
4.159

.0043 

.0044 

.0040 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
71.12

.0000 

.0003 

.0002 

None

 Na5895
ppm

.0513.0513.0513.0513     

.0034
6.635

.0546 

.0515 

.0478 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0001
80.27

-.0003 
-.0001 
-.0001 

None

 P_1774
ppm

.0060.0060.0060.0060     

.0011
17.62

.0067 

.0048 

.0066 

None

 Pb2203
ppm

.0007.0007.0007.0007     

.0002
30.53

.0006 

.0009 

.0005 

None

 S_1820
ppm

.0292.0292.0292.0292     

.0018
6.018

.0310 

.0275 

.0290 

None

 Sb2068
ppm

.0010.0010.0010.0010     

.0008
81.64

.0009 

.0019 

.0003 

None

 Se1960
ppm

.0026.0026.0026.0026     

.0040
154.3

.0046 

.0053 
-.0020 

None

 Si2516
ppm

.0110.0110.0110.0110     

.0035
31.26

.0095 

.0150 

.0086 

None

 Sn1899
ppm

.0002.0002.0002.0002     

.0002
115.3

.0004 

.0000 
 .0002 

None
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Sample Name: 5154-A-2        Acquired: 2/14/2014 17:39:23        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0005.0005.0005.0005     

.0000
8.403

.0005 

.0004 

.0005 

None

 Th2832
ppm

.0093.0093.0093.0093     

.0028
30.13

.0121 

.0093 

.0065 

None

 Ti3349
ppm

.5753.5753.5753.5753     

.0282
4.904

.6072 

.5651 

.5536 

None

 Tl1908
ppm

.0011.0011.0011.0011     

.0007
64.81

.0011 

.0003 

.0017 

None

 U_3670
ppm

.0048.0048.0048.0048     

.0059
122.9

-.0016 
 .0059 
 .0101 

None

 V_2908
ppm

.0039.0039.0039.0039     

.0034
86.61

.0060 

.0057 

.0000 

None

 Zn2138
ppm

.0025.0025.0025.0025     

.0001
3.062

.0026 

.0025 

.0024 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7684.77684.77684.77684.7     
 219.0

2.8505

7437.2 
7763.1 
7853.7 
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Sample Name: 5154-A-3        Acquired: 2/14/2014 17:43:16        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
101.0

-.0012 
-.0004 
-.0001 

None

 Al3961
ppm

.0222.0222.0222.0222     

.0031
13.84

.0234 

.0187 

.0245 

None

 As1890
ppm

.0000.0000.0000.0000    <

.0014
162.8

-.0004 
 .0002 
-.0024 

None

 B_2496
ppm

.0028.0028.0028.0028     

.0001
1.905

.0028 

.0029 

.0028 

None

 Ba4554
ppm

.0043.0043.0043.0043     

.0002
4.261

.0045 

.0043 

.0042 

None

 Be3130
ppm

.0001.0001.0001.0001     

.0000
37.27

.0001 

.0001 

.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0005
13.28

-.0044 
-.0034 
-.0036 

None

 Ca1840
ppm

.0545.0545.0545.0545     

.0017
3.057

.0561 

.0527 

.0546 

None

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
10120.

.0000 

.0001 
-.0001 

None

 Co2286
ppm

.0001.0001.0001.0001     

.0003
296.1

-.0002 
 .0001 
 .0004 

None

 Cr2835
ppm

.0004.0004.0004.0004     

.0007
165.5

.0007 
-.0004 
 .0010 

None

 Cu2178
ppm

.0004.0004.0004.0004     

.0006
137.0

.0006 
-.0002 
 .0009 

None

 Fe2599
ppm

6.2826.2826.2826.282     
 .196

3.125

6.506 
6.198 
6.141 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0196
913.3

.0200 
-.0094 
-.0171 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0004
166.3

.0002 
-.0005 
-.0004 

None

 Mg2798
ppm

.0245.0245.0245.0245     

.0170
69.44

.0293 

.0386 

.0056 

None

 Mn2576
ppm

.0045.0045.0045.0045     

.0006
13.46

.0052 

.0042 

.0041 

None

 Mo2020
ppm

.0000.0000.0000.0000     

.0002
953.2

-.0001 
-.0001 
 .0002 

None

 Na5895
ppm

.0397.0397.0397.0397     

.0015
3.891

.0407 

.0404 

.0379 

None

 Ni2216
ppm

.0000.0000.0000.0000    <

.0003
101.8

-.0002 
-.0001 
-.0007 

None

 P_1774
ppm

.0037.0037.0037.0037     

.0009
24.68

.0032 

.0048 

.0032 

None

 Pb2203
ppm

.0007.0007.0007.0007     

.0006
87.91

.0006 

.0002 

.0014 

None

 S_1820
ppm

.0261.0261.0261.0261     

.0023
8.949

.0284 

.0238 

.0260 

None

 Sb2068
ppm

.0008.0008.0008.0008     

.0023
276.3

-.0003 
 .0034 
-.0007 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0027
1072.

.0027 
-.0026 
-.0009 

None

 Si2516
ppm

.0086.0086.0086.0086     

.0026
30.03

.0059 

.0111 

.0087 

None

 Sn1899
ppm

.0001.0001.0001.0001     

.0004
287.1

-.0003 
 .0005 
 .0002 

None
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Sample Name: 5154-A-3        Acquired: 2/14/2014 17:43:16        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0004.0004.0004.0004     

.0000
6.871

.0004 

.0004 

.0004 

None

 Th2832
ppm

.0123.0123.0123.0123     

.0048
39.33

.0177 

.0083 

.0109 

None

 Ti3349
ppm

.5521.5521.5521.5521     

.0196
3.548

.5739 

.5461 

.5361 

None

 Tl1908
ppm

.0009.0009.0009.0009     

.0005
56.25

.0007 

.0015 

.0005 

None

 U_3670
ppm

.0045.0045.0045.0045     

.0097
215.6

.0155 

.0011 
-.0031 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0013
352.2

-.0006 
-.0015 
 .0010 

None

 Zn2138
ppm

.0026.0026.0026.0026     

.0001
3.855

.0027 

.0025 

.0025 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7445.67445.67445.67445.6     
 159.0

2.1350

7263.6 
7515.5 
7557.6 
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Sample Name: CCV        Acquired: 2/14/2014 17:47:11        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9588.9588.9588.9588     

.0249
2.594

.9873 

.9469 

.9421 

Chk Pass

 Al3961
ppm

48.6448.6448.6448.64     
 2.07

4.266

50.94 
48.05 
46.92 

Chk Pass

 As1890
ppm

4.8084.8084.8084.808     
 .141

2.922

4.969 
4.747 
4.710 

Chk Pass

 B_2496
ppm

4.8194.8194.8194.819     
 .189

3.923

5.029 
4.765 
4.662 

Chk Pass

 Ba4554
ppm

5.1035.1035.1035.103     
 .307

6.025

5.455 
4.968 
4.886 

Chk Pass

 Be3130
ppm

5.0065.0065.0065.006     
 .228

4.547

5.264 
4.921 
4.833 

Chk Pass

 Bi2230
ppm

4.8254.8254.8254.825     
 .143

2.958

4.989 
4.759 
4.728 

Chk Pass

 Ca1840
ppm

49.0449.0449.0449.04     
 1.42

2.893

50.67 
48.35 
48.10 

Chk Pass

 Cd2288
ppm

4.8504.8504.8504.850     
 .139

2.868

5.009 
4.787 
4.753 

Chk Pass

 Co2286
ppm

4.8084.8084.8084.808     
 .138

2.870

4.967 
4.746 
4.713 

Chk Pass

 Cr2835
ppm

4.9244.9244.9244.924     
 .124

2.523

5.067 
4.860 
4.844 

Chk Pass

 Cu2178
ppm

4.8534.8534.8534.853     
 .135

2.790

5.009 
4.787 
4.764 

Chk Pass

 Fe2599
ppm

49.4749.4749.4749.47     
 1.74

3.526

51.46 
48.76 
48.19 

Chk Pass

 K_7664
ppm

49.1949.1949.1949.19     
 2.28

4.627

51.66 
48.74 
47.18 

Chk Pass

 Li6707
ppm

4.8714.8714.8714.871     
 .261

5.349

5.144 
4.844 
4.625 

Chk Pass

 Mg2798
ppm

47.6647.6647.6647.66     
 1.53

3.218

49.42 
46.93 
46.63 

Chk Pass

 Mn2576
ppm

4.9354.9354.9354.935     
 .174

3.522

5.136 
4.848 
4.823 

Chk Pass

 Mo2020
ppm

.9637.9637.9637.9637     

.0276
2.860

.9954 

.9506 

.9452 

Chk Pass

 Na5895
ppm

49.4649.4649.4649.46     
 2.41

4.869

52.02 
49.11 
47.25 

Chk Pass

 Ni2216
ppm

4.9364.9364.9364.936     
 .143

2.899

5.100 
4.870 
4.837 

Chk Pass

 P_1774
ppm

48.7948.7948.7948.79     
 1.43

2.923

50.42 
48.18 
47.78 

Chk Pass

 Pb2203
ppm

4.9124.9124.9124.912     
 .146

2.977

5.081 
4.842 
4.815 

Chk Pass

 S_1820
ppm

47.6247.6247.6247.62     
 1.44

3.030

49.27 
47.00 
46.59 

Chk Pass

 Sb2068
ppm

.9589.9589.9589.9589     

.0263
2.741

.9890 

.9473 

.9405 

Chk Pass

 Se1960
ppm

.9626.9626.9626.9626     

.0288
2.989

.9958 

.9482 

.9439 

Chk Pass

 Si2516
ppm

4.7574.7574.7574.757     
 .172

3.615

4.950 
4.698 
4.622 

Chk Pass

 Sn1899
ppm

4.9114.9114.9114.911     
 .144

2.930

5.076 
4.840 
4.816 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 17:47:11        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0635.0635.0635.063     
 .259

5.111

5.318 
5.070 
4.800 

Chk Pass

 Th2832
ppm

4.8204.8204.8204.820     
 .134

2.775

4.974 
4.749 
4.736 

Chk Pass

 Ti3349
ppm

4.9114.9114.9114.911     
 .188

3.823

5.124 
4.839 
4.769 

Chk Pass

 Tl1908
ppm

.9731.9731.9731.9731     

.0268
2.749

1.003 
 .9654 
 .9510 

Chk Pass

 U_3670
ppm

4.9234.9234.9234.923     
 .126

2.559

5.067 
4.870 
4.833 

Chk Pass

 V_2908
ppm

4.8324.8324.8324.832     
 .170

3.509

5.026 
4.757 
4.712 

Chk Pass

 Zn2138
ppm

4.8394.8394.8394.839     
 .140

2.898

5.000 
4.775 
4.743 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7383.57383.57383.57383.5     
 168.0

2.2750

7189.7 
7473.9 
7487.0 
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Sample Name: CCB        Acquired: 2/14/2014 17:51:00        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
449.8

.0002 
-.0001 
-.0003 

Chk Pass

 Al3961
ppm

.0004.0004.0004.0004     

.0067
1620.

.0065 
-.0067 
 .0015 

Chk Pass

 As1890
ppm

.0016.0016.0016.0016     

.0000

.5610

.0016 

.0016 

.0016 

Chk Pass

 B_2496
ppm

.0089.0089.0089.0089     

.0031
34.42

.0102 

.0110 

.0054 

Chk Pass

 Ba4554
ppm

.0007.0007.0007.0007     

.0002
22.07

.0008 

.0007 

.0005 

Chk Pass

 Be3130
ppm

.0006.0006.0006.0006     

.0002
25.31

.0008 

.0006 

.0005 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0003
20.69

-.0016 
-.0012 
-.0012 

Chk Pass

 Ca1840
ppm

.0070.0070.0070.0070     

.0020
28.84

.0094 

.0059 

.0058 

Chk Pass

 Cd2288
ppm

.0005.0005.0005.0005     

.0002
45.34

.0007 

.0004 

.0003 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0002
35.99

.0006 

.0003 

.0007 

Chk Pass

 Cr2835
ppm

.0010.0010.0010.0010     

.0002
19.65

.0009 

.0009 

.0012 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0006
43.30

-.0006 
-.0016 
-.0016 

Chk Pass

 Fe2599
ppm

.0061.0061.0061.0061     

.0019
31.34

.0082 

.0047 

.0052 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0075
205.2

.0003 

.0010 
-.0122 

Chk Pass

 Li6707
ppm

.0005.0005.0005.0005     

.0002
46.61

.0003 

.0005 

.0007 

Chk Pass

 Mg2798
ppm

.0000.0000.0000.0000    <

.0083
100.7

-.0177 
-.0020 
-.0050 

Chk Pass

 Mn2576
ppm

.0006.0006.0006.0006     

.0002
41.72

.0008 

.0007 

.0003 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0001
30.72

.0003 

.0004 

.0002 

Chk Pass

 Na5895
ppm

.0115.0115.0115.0115     

.0088
76.20

.0063 

.0067 

.0217 

Chk Pass

 Ni2216
ppm

.0005.0005.0005.0005     

.0003
58.83

.0008 

.0005 

.0002 

Chk Pass

 P_1774
ppm

.0060.0060.0060.0060     

.0033
54.19

.0097 

.0034 

.0050 

Chk Pass

 Pb2203
ppm

.0007.0007.0007.0007     

.0003
47.04

.0004 

.0007 

.0010 

Chk Pass

 S_1820
ppm

.0093.0093.0093.0093     

.0014
15.42

.0100 

.0102 

.0076 

Chk Pass

 Sb2068
ppm

.0002.0002.0002.0002     

.0009
359.7

.0006 
-.0008 
 .0008 

Chk Pass

 Se1960
ppm

.0015.0015.0015.0015     

.0017
117.9

.0033 

.0000 
 .0010 

Chk Pass

 Si2516
ppm

.0020.0020.0020.0020     

.0030
155.9

.0012 
-.0006 
 .0053 

Chk Pass

 Sn1899
ppm

.0010.0010.0010.0010     

.0003
29.85

.0010 

.0013 

.0007 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 17:51:00        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0006.0006.0006.0006     

.0001
12.63

.0007 

.0006 

.0006 

Chk Pass

 Th2832
ppm

.0025.0025.0025.0025     

.0006
23.99

.0020 

.0025 

.0032 

Chk Pass

 Ti3349
ppm

.0007.0007.0007.0007     

.0006
82.30

.0001 

.0013 

.0008 

Chk Pass

 Tl1908
ppm

.0006.0006.0006.0006     

.0008
137.5

.0006 

.0014 
-.0002 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0158
769.1

.0150 
-.0051 
-.0161 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0028
66.46

-.0060 
-.0057 
-.0010 

Chk Pass

 Zn2138
ppm

.0007.0007.0007.0007     

.0001
17.69

.0009 

.0006 

.0007 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7332.97332.97332.97332.9     
 279.9

3.8171

7020.3 
7418.0 
7560.4 
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Sample Name: MB 160-105064/1-A        Acquired: 2/14/2014 17:54:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
120.8

-.0001 
.0000 

-.0005 

None

 Al3961
ppm

.0112.0112.0112.0112     

.0031
27.25

.0104 

.0087 

.0146 

None

 As1890
ppm

.0003.0003.0003.0003     

.0012
372.4

-.0010 
 .0011 
 .0009 

None

 B_2496
ppm

.0060.0060.0060.0060     

.0013
22.00

.0047 

.0073 

.0061 

None

 Ba4554
ppm

.0002.0002.0002.0002     

.0000
21.43

.0002 

.0002 

.0002 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
214.3

.0000 
 .0001 
 .0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0016
153.8

-.0021 
-.0017 
 .0008 

None

 Ca1840
ppm

.0192.0192.0192.0192     

.0006
2.877

.0197 

.0186 

.0192 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0000
407.5

.0000 

.0000 

.0000 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0002
107.0

-.0005 
.0000 

-.0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0003
47.10

-.0009 
-.0003 
-.0010 

None

 Cu2178
ppm

.0008.0008.0008.0008     

.0005
54.07

.0013 

.0004 

.0008 

None

 Fe2599
ppm

.0083.0083.0083.0083     

.0002
2.977

.0084 

.0085 

.0081 

None

 K_7664
ppm

.0039.0039.0039.0039     

.0120
306.1

.0178 
-.0025 
-.0036 

None

 Li6707
ppm

.0001.0001.0001.0001     

.0006
569.6

-.0005 
 .0002 
 .0006 

None

 Mg2798
ppm

.0027.0027.0027.0027     

.0029
108.7

.0044 
-.0007 
 .0043 

None

 Mn2576
ppm

.0001.0001.0001.0001     

.0002
127.9

.0001 

.0000 
 .0003 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
105.8

.0000 
 .0002 
 .0001 

None

 Na5895
ppm

.0263.0263.0263.0263     

.0043
16.48

.0279 

.0295 

.0214 

None

 Ni2216
ppm

.0002.0002.0002.0002     

.0001
74.86

.0003 

.0000 

.0002 

None

 P_1774
ppm

.0034.0034.0034.0034     

.0006
18.12

.0027 

.0036 

.0039 

None

 Pb2203
ppm

.0001.0001.0001.0001     

.0007
681.4

-.0007 
 .0007 
 .0004 

None

 S_1820
ppm

.0045.0045.0045.0045     

.0007
14.57

.0052 

.0045 

.0039 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0010
81.27

-.0001 
-.0017 
-.0020 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0016
756.5

.0007 
-.0021 
 .0008 

None

 Si2516
ppm

.0376.0376.0376.0376     

.0090
23.97

.0474 

.0359 

.0296 

None

 Sn1899
ppm

.0001.0001.0001.0001     

.0007
588.9

-.0006 
 .0001 
 .0008 

None
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Sample Name: MB 160-105064/1-A        Acquired: 2/14/2014 17:54:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0001.0001.0001.0001     

.0000
35.70

.0001 

.0001 

.0001 

None

 Th2832
ppm

.0000.0000.0000.0000    <

.0023
292.4

.0006 

.0005 
-.0034 

None

 Ti3349
ppm

.0002.0002.0002.0002     

.0006
241.9

.0003 

.0008 
-.0004 

None

 Tl1908
ppm

.0019.0019.0019.0019     

.0006
32.16

.0013 

.0017 

.0025 

None

 U_3670
ppm

.0053.0053.0053.0053     

.0018
34.83

.0053 

.0071 

.0034 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0018
36.41

-.0069 
-.0034 
-.0046 

None

 Zn2138
ppm

.0040.0040.0040.0040     

.0000
1.004

.0041 

.0040 

.0040 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7639.57639.57639.57639.5     
 187.8

2.4581

7426.8 
7709.6 
7782.2 
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Sample Name: LCSSRM 160-105064/2-        Acquired: 2/14/2014 17:58:51        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.3548.3548.3548.3548     

.0104
2.943

.3667 

.3504 

.3473 

None

 Al3961
ppm

37.6137.6137.6137.61     
 1.45

3.853

39.16 
37.37 
36.29 

None

 As1890
ppm

.4685.4685.4685.4685     

.0106
2.254

.4801 

.4657 

.4596 

None

 B_2496
ppm

.4861.4861.4861.4861     

.0138
2.848

.5009 

.4839 

.4735 

None

 Ba4554
ppm

1.1011.1011.1011.101     
 .040

3.613

1.145 
1.091 
1.067 

None

 Be3130
ppm

.2933.2933.2933.2933     

.0097
3.300

.3042 

.2898 

.2857 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0003
14.33

-.0016 
-.0021 
-.0018 

None

 Ca1840
ppm

39.1139.1139.1139.11     
  .83

2.114

40.06 
38.69 
38.58 

None

 Cd2288
ppm

.7226.7226.7226.7226     

.0145
2.011

.7394 

.7140 

.7144 

None

 Co2286
ppm

1.0791.0791.0791.079     
 .022

2.003

1.103 
1.068 
1.064 

None

 Cr2835
ppm

.4516.4516.4516.4516     

.0117
2.596

.4647 

.4479 

.4421 

None

 Cu2178
ppm

1.3481.3481.3481.348     
 .027

2.019

1.379 
1.327 
1.337 

None

 Fe2599
ppm

62.2762.2762.2762.27     
 2.00

3.212

64.51 
61.59 
60.69 

None

 K_7664
ppm

11.8211.8211.8211.82     
  .49

4.174

12.32 
11.81 
11.33 

None

 Li6707
ppm

.0461.0461.0461.0461     

.0016
3.423

.0473 

.0467 

.0443 

None

 Mg2798
ppm

13.1113.1113.1113.11     
  .42

3.176

13.58 
12.99 
12.78 

None

 Mn2576
ppm

2.2062.2062.2062.206     
 .074

3.346

2.289 
2.181 
2.147 

None

 Mo2020
ppm

.5266.5266.5266.5266     

.0109
2.067

.5391 

.5198 

.5208 

None

 Na5895
ppm

5.3265.3265.3265.326     
 .230

4.312

5.555 
5.328 
5.096 

None

 Ni2216
ppm

1.2721.2721.2721.272     
 .027

2.116

1.303 
1.256 
1.257 

None

 P_1774
ppm

2.7852.7852.7852.785     
 .055

1.986

2.849 
2.753 
2.753 

None

 Pb2203
ppm

.5606.5606.5606.5606     

.0132
2.356

.5758 

.5547 

.5515 

None

 S_1820
ppm

1.2021.2021.2021.202     
 .024

1.972

1.229 
1.190 
1.186 

None

 Sb2068
ppm

.4779.4779.4779.4779     

.0104
2.178

.4898 

.4704 

.4735 

None

 Se1960
ppm

.6639.6639.6639.6639     

.0133
1.997

.6790 

.6541 

.6586 

None

 Si2516
ppm

1.7691.7691.7691.769     
 .065

3.673

1.840 
1.757 
1.711 

None

 Sn1899
ppm

.8141.8141.8141.8141     

.0170
2.094

.8337 

.8043 

.8041 

None
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Sample Name: LCSSRM 160-105064/2-        Acquired: 2/14/2014 17:58:51        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.8903.8903.8903.8903     

.0311
3.499

.9246 

.8823 

.8639 

None

 Th2832
ppm

.1312.1312.1312.1312     

.0106
8.106

.1434 

.1261 

.1240 

None

 Ti3349
ppm

.8232.8232.8232.8232     

.0295
3.586

.8558 

.8158 

.7982 

None

 Tl1908
ppm

.8181.8181.8181.8181     

.0159
1.940

.8364 

.8103 

.8077 

None

 U_3670
ppm

.0331.0331.0331.0331     

.0125
37.79

.0468 

.0304 

.0222 

None

 V_2908
ppm

.7772.7772.7772.7772     

.0266
3.421

.8055 

.7735 

.7527 

None

 Zn2138
ppm

.6672.6672.6672.6672     

.0137
2.059

.6830 

.6605 

.6581 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

8122.68122.68122.68122.6     
 189.1

2.3285

7908.7 
8191.5 
8267.6 
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Sample Name: 160-5324-A-21-B        Acquired: 2/14/2014 18:02:22        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0001.0001.0001.0001     

.0001
52.76

.0001 

.0001 

.0000 

None

 Al3961
ppm

8.2748.2748.2748.274     
 .251

3.038

8.544 
8.230 
8.047 

None

 As1890
ppm

.0039.0039.0039.0039     

.0007
17.56

.0032 

.0045 

.0040 

None

 B_2496
ppm

.0035.0035.0035.0035     

.0014
38.67

.0041 

.0045 

.0020 

None

 Ba4554
ppm

.0701.0701.0701.0701     

.0020
2.853

.0723 

.0697 

.0683 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
8.353

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0005
12.36

-.0049 
-.0043 
-.0038 

None

 Ca1840
ppm

5.2415.2415.2415.241     
 .085

1.621

5.321 
5.249 
5.152 

None

 Cd2288
ppm

.0007.0007.0007.0007     

.0001
11.31

.0008 

.0007 

.0007 

None

 Co2286
ppm

.0090.0090.0090.0090     

.0002
1.988

.0089 

.0089 

.0092 

None

 Cr2835
ppm

.0549.0549.0549.0549     

.0008
1.376

.0555 

.0551 

.0541 

None

 Cu2178
ppm

.0143.0143.0143.0143     

.0002
1.303

.0145 

.0142 

.0143 

None

 Fe2599
ppm

16.3416.3416.3416.34     
  .46

2.798

16.79 
16.34 
15.88 

None

 K_7664
ppm

1.0781.0781.0781.078     
 .044

4.090

1.125 
1.073 
1.038 

None

 Li6707
ppm

.0095.0095.0095.0095     

.0010
10.45

.0106 

.0086 

.0094 

None

 Mg2798
ppm

4.1924.1924.1924.192     
 .131

3.117

4.331 
4.176 
4.071 

None

 Mn2576
ppm

.2312.2312.2312.2312     

.0068
2.936

.2384 

.2304 

.2249 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0000
8.727

.0002 

.0002 

.0003 

None

 Na5895
ppm

.1801.1801.1801.1801     

.0076
4.218

.1862 

.1827 

.1716 

None

 Ni2216
ppm

.0484.0484.0484.0484     

.0011
2.229

.0495 

.0484 

.0473 

None

 P_1774
ppm

.3270.3270.3270.3270     

.0051
1.568

.3319 

.3275 

.3217 

None

 Pb2203
ppm

.0422.0422.0422.0422     

.0024
5.774

.0448 

.0400 

.0418 

None

 S_1820
ppm

.1292.1292.1292.1292     

.0023
1.760

.1316 

.1288 

.1271 

None

 Sb2068
ppm

.0012.0012.0012.0012     

.0012
99.03

.0001 

.0025 

.0011 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0024
229.0

-.0024 
-.0025 
 .0017 

None

 Si2516
ppm

.4541.4541.4541.4541     

.0108
2.382

.4664 

.4493 

.4464 

None

 Sn1899
ppm

.0006.0006.0006.0006     

.0004
62.56

.0009 

.0006 

.0002 

None
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Sample Name: 160-5324-A-21-B        Acquired: 2/14/2014 18:02:22        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0156.0156.0156.0156     

.0005
3.006

.0161 

.0156 

.0152 

None

 Th2832
ppm

.0283.0283.0283.0283     

.0030
10.70

.0317 

.0259 

.0274 

None

 Ti3349
ppm

.8104.8104.8104.8104     

.0221
2.723

.8326 

.8103 

.7885 

None

 Tl1908
ppm

.0017.0017.0017.0017     

.0002
12.16

.0015 

.0019 

.0016 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0157
648.2

.0074 

.0058 
-.0205 

None

 V_2908
ppm

.0395.0395.0395.0395     

.0026
6.462

.0414 

.0406 

.0366 

None

 Zn2138
ppm

.0670.0670.0670.0670     

.0010
1.527

.0680 

.0672 

.0659 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7676.27676.27676.27676.2     
 165.2

2.1524

7542.0 
7625.9 
7860.8 
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Sample Name: 160-5324-A-21-B SD        Acquired: 2/14/2014 18:06:11        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
55.01

-.0002 
-.0006 
-.0009 

None

 Al3961
ppm

1.6131.6131.6131.613     
 .089

5.494

1.711 
1.589 
1.538 

None

 As1890
ppm

.0028.0028.0028.0028     

.0011
40.91

.0037 

.0030 

.0015 

None

 B_2496
ppm

.0000.0000.0000.0000    <

.0020
88.00

.0000 
-.0038 
-.0031 

None

 Ba4554
ppm

.0138.0138.0138.0138     

.0007
5.290

.0146 

.0135 

.0132 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
69.63

.0001 

.0000 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0018
35.85

-.0039 
-.0071 
-.0041 

None

 Ca1840
ppm

1.0281.0281.0281.028     
 .028

2.686

1.057 
1.024 
1.002 

None

 Cd2288
ppm

.0001.0001.0001.0001     

.0001
94.90

.0001 

.0002 

.0000 

None

 Co2286
ppm

.0016.0016.0016.0016     

.0002
15.40

.0018 

.0016 

.0013 

None

 Cr2835
ppm

.0098.0098.0098.0098     

.0003
3.108

.0101 

.0096 

.0096 

None

 Cu2178
ppm

.0022.0022.0022.0022     

.0007
32.06

.0020 

.0030 

.0016 

None

 Fe2599
ppm

3.1963.1963.1963.196     
 .145

4.524

3.357 
3.154 
3.077 

None

 K_7664
ppm

.1955.1955.1955.1955     

.0171
8.734

.2110 

.1772 

.1982 

None

 Li6707
ppm

.0015.0015.0015.0015     

.0003
20.53

.0018 

.0013 

.0013 

None

 Mg2798
ppm

.8032.8032.8032.8032     

.0290
3.615

.8363 

.7822 

.7909 

None

 Mn2576
ppm

.0445.0445.0445.0445     

.0025
5.520

.0472 

.0439 

.0424 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0002
218.3

.0003 

.0000 
-.0001 

None

 Na5895
ppm

.0450.0450.0450.0450     

.0090
19.91

.0514 

.0347 

.0487 

None

 Ni2216
ppm

.0096.0096.0096.0096     

.0004
4.250

.0099 

.0098 

.0092 

None

 P_1774
ppm

.0636.0636.0636.0636     

.0023
3.561

.0659 

.0635 

.0614 

None

 Pb2203
ppm

.0083.0083.0083.0083     

.0007
8.764

.0088 

.0075 

.0086 

None

 S_1820
ppm

.0259.0259.0259.0259     

.0032
12.25

.0283 

.0223 

.0271 

None

 Sb2068
ppm

.0002.0002.0002.0002     

.0014
605.4

.0010 
-.0014 
 .0011 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0016
826.1

.0006 

.0015 
-.0015 

None

 Si2516
ppm

.0870.0870.0870.0870     

.0083
9.518

.0961 

.0851 

.0798 

None

 Sn1899
ppm

.0000.0000.0000.0000     

.0001
182.4

.0000 

.0001 

.0000 

None

Page 1069 of 1142



Sample Name: 160-5324-A-21-B SD        Acquired: 2/14/2014 18:06:11        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0031.0031.0031.0031     

.0001
3.434

.0032 

.0030 

.0030 

None

 Th2832
ppm

.0053.0053.0053.0053     

.0028
53.30

.0075 

.0021 

.0064 

None

 Ti3349
ppm

.1574.1574.1574.1574     

.0077
4.898

.1658 

.1558 

.1506 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0005
39.96

-.0006 
-.0015 
-.0013 

None

 U_3670
ppm

.0001.0001.0001.0001     

.0063
4256.

.0052 
-.0069 
 .0022 

None

 V_2908
ppm

.0040.0040.0040.0040     

.0018
44.16

.0048 

.0020 

.0053 

None

 Zn2138
ppm

.0202.0202.0202.0202     

.0005
2.269

.0205 

.0203 

.0197 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7586.27586.27586.27586.2     
 230.8

3.0422

7327.1 
7661.9 
7769.7 
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Sample Name: 160-5324-A-22-B        Acquired: 2/14/2014 18:10:03        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
108.8

-.0011 
 .0001 
-.0008 

None

 Al3961
ppm

8.0088.0088.0088.008     
 .303

3.786

8.342 
7.932 
7.750 

None

 As1890
ppm

.0034.0034.0034.0034     

.0011
33.74

.0021 

.0040 

.0041 

None

 B_2496
ppm

.0005.0005.0005.0005     

.0017
333.5

-.0006 
 .0024 
-.0003 

None

 Ba4554
ppm

.0599.0599.0599.0599     

.0022
3.654

.0623 

.0592 

.0581 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
8.879

.0003 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0014
21.73

-.0049 
-.0077 
-.0068 

None

 Ca1840
ppm

5.6175.6175.6175.617     
 .132

2.348

5.514 
5.572 
5.766 

None

 Cd2288
ppm

.0006.0006.0006.0006     

.0001
14.40

.0005 

.0006 

.0007 

None

 Co2286
ppm

.0104.0104.0104.0104     

.0001
1.291

.0103 

.0103 

.0105 

None

 Cr2835
ppm

.0660.0660.0660.0660     

.0010
1.503

.0671 

.0651 

.0657 

None

 Cu2178
ppm

.0156.0156.0156.0156     

.0013
8.304

.0142 

.0162 

.0166 

None

 Fe2599
ppm

16.2416.2416.2416.24     
  .49

3.037

16.79 
16.09 
15.83 

None

 K_7664
ppm

1.0131.0131.0131.013     
 .030

2.990

1.045 
1.011 
 .9842 

None

 Li6707
ppm

.0104.0104.0104.0104     

.0005
4.427

.0109 

.0102 

.0100 

None

 Mg2798
ppm

3.7433.7433.7433.743     
 .079

2.111

3.831 
3.719 
3.678 

None

 Mn2576
ppm

.2021.2021.2021.2021     

.0057
2.837

.2086 

.2000 

.1977 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
51.02

.0004 

.0001 

.0002 

None

 Na5895
ppm

.1564.1564.1564.1564     

.0010

.6478

.1575 

.1563 

.1555 

None

 Ni2216
ppm

.0529.0529.0529.0529     

.0014
2.583

.0520 

.0523 

.0545 

None

 P_1774
ppm

.3707.3707.3707.3707     

.0087
2.356

.3630 

.3688 

.3802 

None

 Pb2203
ppm

.0534.0534.0534.0534     

.0006
1.142

.0527 

.0535 

.0539 

None

 S_1820
ppm

.1063.1063.1063.1063     

.0018
1.682

.1079 

.1043 

.1066 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0004
107.3

-.0007 
-.0003 
 .0000 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0038
448.4

.0011 

.0016 
-.0053 

None

 Si2516
ppm

.4300.4300.4300.4300     

.0125
2.913

.4443 

.4246 

.4211 

None

 Sn1899
ppm

.0012.0012.0012.0012     

.0010
79.96

.0001 

.0017 

.0019 

None
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Sample Name: 160-5324-A-22-B        Acquired: 2/14/2014 18:10:03        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0141.0141.0141.0141     

.0006
4.214

.0148 

.0139 

.0137 

None

 Th2832
ppm

.0449.0449.0449.0449     

.0018
3.993

.0460 

.0429 

.0459 

None

 Ti3349
ppm

.8797.8797.8797.8797     

.0308
3.499

.9142 

.8698 

.8550 

None

 Tl1908
ppm

.0005.0005.0005.0005     

.0006
139.0

.0011 
-.0001 
 .0004 

None

 U_3670
ppm

.0047.0047.0047.0047     

.0045
96.41

.0098 

.0018 

.0024 

None

 V_2908
ppm

.0493.0493.0493.0493     

.0010
1.932

.0485 

.0489 

.0503 

None

 Zn2138
ppm

.0715.0715.0715.0715     

.0016
2.279

.0701 

.0710 

.0733 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7614.97614.97614.97614.9     
 172.0

2.2586

7425.2 
7658.5 
7760.8 
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Sample Name: 160-5324-A-23-B        Acquired: 2/14/2014 18:13:54        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
98.32

.0000 
-.0010 
-.0007 

None

 Al3961
ppm

6.8216.8216.8216.821     
 .203

2.969

7.023 
6.824 
6.618 

None

 As1890
ppm

.0029.0029.0029.0029     

.0017
57.22

.0021 

.0048 

.0019 

None

 B_2496
ppm

.0014.0014.0014.0014     

.0017
116.1

.0016 

.0030 
-.0003 

None

 Ba4554
ppm

.0586.0586.0586.0586     

.0016
2.813

.0603 

.0586 

.0570 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
10.85

.0002 

.0002 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0022
60.18

-.0015 
-.0037 
-.0059 

None

 Ca1840
ppm

4.9024.9024.9024.902     
 .185

3.768

4.786 
4.805 
5.115 

None

 Cd2288
ppm

.0005.0005.0005.0005     

.0001
13.02

.0004 

.0005 

.0006 

None

 Co2286
ppm

.0089.0089.0089.0089     

.0004
4.648

.0085 

.0088 

.0093 

None

 Cr2835
ppm

.0496.0496.0496.0496     

.0017
3.414

.0513 

.0479 

.0495 

None

 Cu2178
ppm

.0146.0146.0146.0146     

.0011
7.518

.0157 

.0135 

.0147 

None

 Fe2599
ppm

13.4813.4813.4813.48     
  .21

1.533

13.71 
13.30 
13.43 

None

 K_7664
ppm

.9217.9217.9217.9217     

.0501
5.433

.9547 

.9463 

.8641 

None

 Li6707
ppm

.0075.0075.0075.0075     

.0012
15.62

.0084 

.0079 

.0062 

None

 Mg2798
ppm

3.3693.3693.3693.369     
 .065

1.920

3.427 
3.299 
3.382 

None

 Mn2576
ppm

.1744.1744.1744.1744     

.0028
1.610

.1774 

.1718 

.1739 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
50.17

.0002 

.0003 

.0001 

None

 Na5895
ppm

.1438.1438.1438.1438     

.0042
2.951

.1470 

.1454 

.1390 

None

 Ni2216
ppm

.0491.0491.0491.0491     

.0018
3.595

.0481 

.0482 

.0512 

None

 P_1774
ppm

.3368.3368.3368.3368     

.0145
4.294

.3256 

.3318 

.3532 

None

 Pb2203
ppm

.0520.0520.0520.0520     

.0018
3.383

.0507 

.0512 

.0540 

None

 S_1820
ppm

.3154.3154.3154.3154     

.0132
4.197

.3061 

.3096 

.3306 

None

 Sb2068
ppm

.0011.0011.0011.0011     

.0005
41.93

.0015 

.0006 

.0013 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0007
140.5

-.0012 
 .0002 
-.0004 

None

 Si2516
ppm

.4725.4725.4725.4725     

.0089
1.876

.4819 

.4643 

.4712 

None

 Sn1899
ppm

.0014.0014.0014.0014     

.0003
17.73

.0017 

.0013 

.0012 

None
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Sample Name: 160-5324-A-23-B        Acquired: 2/14/2014 18:13:54        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0136.0136.0136.0136     

.0003
2.053

.0139 

.0136 

.0134 

None

 Th2832
ppm

.0359.0359.0359.0359     

.0030
8.308

.0339 

.0346 

.0394 

None

 Ti3349
ppm

.6627.6627.6627.6627     

.0129
1.954

.6775 

.6568 

.6538 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0002
9.725

-.0014 
-.0017 
-.0016 

None

 U_3670
ppm

.0045.0045.0045.0045     

.0138
303.3

.0158 

.0086 
-.0108 

None

 V_2908
ppm

.0333.0333.0333.0333     

.0032
9.481

.0358 

.0342 

.0298 

None

 Zn2138
ppm

.0657.0657.0657.0657     

.0023
3.536

.0641 

.0645 

.0683 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7473.17473.17473.17473.1     
 133.1

1.7809

7323.8 
7579.3 
7516.2 
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Sample Name: MB 160-105063/1-A        Acquired: 2/14/2014 18:17:43        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0001
44.72

-.0002 
-.0001 
-.0001 

None

 Al3961
ppm

.0020.0020.0020.0020     

.0022
108.2

.0046 

.0011 

.0004 

None

 As1890
ppm

.0003.0003.0003.0003     

.0004
115.4

.0008 

.0000 
 .0003 

None

 B_2496
ppm

.0067.0067.0067.0067     

.0014
21.54

.0084 

.0059 

.0059 

None

 Ba4554
ppm

.0003.0003.0003.0003     

.0001
21.01

.0004 

.0003 

.0003 

None

 Be3130
ppm

.0000.0000.0000.0000    <

.0000
55.90

.0000 
-.0001 
-.0001 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0011
49.40

-.0012 
-.0019 
-.0033 

None

 Ca1840
ppm

.0247.0247.0247.0247     

.0003
1.121

.0250 

.0245 

.0245 

None

 Cd2288
ppm

.0000.0000.0000.0000    <

.0002
272.7

-.0003 
 .0000 
 .0000 

None

 Co2286
ppm

.0000.0000.0000.0000    <

.0001
35.84

-.0001 
-.0003 
-.0002 

None

 Cr2835
ppm

.0000.0000.0000.0000    <

.0010
584.8

-.0004 
-.0010 
 .0009 

None

 Cu2178
ppm

.0018.0018.0018.0018     

.0005
26.33

.0019 

.0023 

.0013 

None

 Fe2599
ppm

.0199.0199.0199.0199     

.0010
4.788

.0208 

.0200 

.0189 

None

 K_7664
ppm

.0000.0000.0000.0000    <

.0062
73.20

-.0152 
-.0030 
-.0073 

None

 Li6707
ppm

.0000.0000.0000.0000    <

.0005
126.9

-.0005 
 .0002 
-.0007 

None

 Mg2798
ppm

.0193.0193.0193.0193     

.0068
35.10

.0231 

.0115 

.0232 

None

 Mn2576
ppm

.0001.0001.0001.0001     

.0003
219.5

.0000 
-.0001 
 .0005 

None

 Mo2020
ppm

.0000.0000.0000.0000    <

.0001
173.2

-.0002 
 .0001 
-.0001 

None

 Na5895
ppm

.0088.0088.0088.0088     

.0032
36.22

.0082 

.0060 

.0123 

None

 Ni2216
ppm

.0001.0001.0001.0001     

.0001
105.9

.0002 

.0001 

.0000 

None

 P_1774
ppm

.0022.0022.0022.0022     

.0010
45.13

.0016 

.0034 

.0017 

None

 Pb2203
ppm

.0003.0003.0003.0003     

.0005
157.0

.0008 

.0003 
-.0002 

None

 S_1820
ppm

.0060.0060.0060.0060     

.0043
72.36

.0103 

.0060 

.0016 

None

 Sb2068
ppm

.0017.0017.0017.0017     

.0023
134.4

-.0006 
 .0041 
 .0017 

None

 Se1960
ppm

.0022.0022.0022.0022     

.0010
44.59

.0013 

.0021 

.0032 

None

 Si2516
ppm

.0380.0380.0380.0380     

.0058
15.15

.0446 

.0353 

.0341 

None

 Sn1899
ppm

.0001.0001.0001.0001     

.0004
286.6

.0006 
-.0002 
 .0001 

None
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Sample Name: MB 160-105063/1-A        Acquired: 2/14/2014 18:17:43        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0000.0000.0000.0000     

.0000
3025.

.0000 
 .0000 
.0000 

None

 Th2832
ppm

.0029.0029.0029.0029     

.0042
146.3

.0074 
-.0009 
 .0021 

None

 Ti3349
ppm

.0007.0007.0007.0007     

.0006
83.14

.0005 

.0014 

.0003 

None

 Tl1908
ppm

.0007.0007.0007.0007     

.0023
336.6

.0002 
-.0013 
 .0031 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0128
152.5

-.0084 
 .0044 
-.0211 

None

 V_2908
ppm

.0000.0000.0000.0000    <

.0036
112.1

-.0041 
 .0007 
-.0064 

None

 Zn2138
ppm

.0055.0055.0055.0055     

.0002
3.824

.0057 

.0053 

.0053 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7409.17409.17409.17409.1     
 223.1

3.0113

7152.4 
7517.9 
7556.9 
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Sample Name: LCSSRM 160-105063/2-        Acquired: 2/14/2014 18:21:41        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.3895.3895.3895.3895     

.0133
3.404

.4029 

.3893 

.3764 

None

 Al3961
ppm

37.5337.5337.5337.53     
 1.61

4.282

39.25 
37.27 
36.06 

None

 As1890
ppm

.5098.5098.5098.5098     

.0124
2.425

.5232 

.5074 

.4988 

None

 B_2496
ppm

.4995.4995.4995.4995     

.0177
3.537

.5194 

.4937 

.4855 

None

 Ba4554
ppm

1.1811.1811.1811.181     
 .052

4.424

1.239 
1.166 
1.137 

None

 Be3130
ppm

.3207.3207.3207.3207     

.0137
4.284

.3360 

.3165 

.3095 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0020
55.77

-.0024 
-.0059 
-.0024 

None

 Ca1840
ppm

43.5943.5943.5943.59     
 1.18

2.698

44.85 
43.40 
42.52 

None

 Cd2288
ppm

.8004.8004.8004.8004     

.0191
2.392

.8207 

.7979 

.7827 

None

 Co2286
ppm

1.1891.1891.1891.189     
 .029

2.476

1.221 
1.182 
1.163 

None

 Cr2835
ppm

.4922.4922.4922.4922     

.0140
2.854

.5071 

.4905 

.4792 

None

 Cu2178
ppm

1.4851.4851.4851.485     
 .035

2.366

1.524 
1.476 
1.456 

None

 Fe2599
ppm

63.2063.2063.2063.20     
 2.56

4.052

66.03 
62.54 
61.04 

None

 K_7664
ppm

12.5612.5612.5612.56     
  .52

4.144

13.12 
12.47 
12.09 

None

 Li6707
ppm

.0428.0428.0428.0428     

.0013
2.992

.0440 

.0431 

.0415 

None

 Mg2798
ppm

14.4614.4614.4614.46     
  .57

3.954

15.08 
14.36 
13.95 

None

 Mn2576
ppm

2.3732.3732.3732.373     
 .091

3.849

2.471 
2.360 
2.290 

None

 Mo2020
ppm

.5655.5655.5655.5655     

.0144
2.538

.5806 

.5637 

.5520 

None

 Na5895
ppm

5.7785.7785.7785.778     
 .258

4.458

6.062 
5.712 
5.559 

None

 Ni2216
ppm

1.3881.3881.3881.388     
 .036

2.591

1.426 
1.383 
1.355 

None

 P_1774
ppm

3.1193.1193.1193.119     
 .079

2.541

3.206 
3.100 
3.051 

None

 Pb2203
ppm

.5849.5849.5849.5849     

.0146
2.495

.6004 

.5828 

.5715 

None

 S_1820
ppm

1.2941.2941.2941.294     
 .026

2.043

1.321 
1.292 
1.268 

None

 Sb2068
ppm

.5013.5013.5013.5013     

.0126
2.517

.5136 

.5017 

.4884 

None

 Se1960
ppm

.7213.7213.7213.7213     

.0167
2.318

.7391 

.7190 

.7059 

None

 Si2516
ppm

1.3011.3011.3011.301     
 .065

5.009

1.372 
1.287 
1.244 

None

 Sn1899
ppm

.8987.8987.8987.8987     

.0217
2.414

.9223 

.8941 

.8796 

None
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Sample Name: LCSSRM 160-105063/2-        Acquired: 2/14/2014 18:21:41        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=2

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.9521.9521.9521.9521     

.0419
4.400

.9988 

.9394 

.9180 

None

 Th2832
ppm

.1366.1366.1366.1366     

.0074
5.387

.1405 

.1412 

.1281 

None

 Ti3349
ppm

.7576.7576.7576.7576     

.0328
4.327

.7933 

.7505 

.7289 

None

 Tl1908
ppm

.9136.9136.9136.9136     

.0215
2.353

.9355 

.9128 

.8925 

None

 U_3670
ppm

.0328.0328.0328.0328     

.0125
38.03

.0394 

.0407 

.0184 

None

 V_2908
ppm

.8283.8283.8283.8283     

.0347
4.195

.8651 

.8238 

.7961 

None

 Zn2138
ppm

.7262.7262.7262.7262     

.0179
2.467

.7456 

.7226 

.7103 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7957.07957.07957.07957.0     
 208.4

2.6188

7735.9 
7985.4 
8149.8 
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Sample Name: 160-5324-A-1-B        Acquired: 2/14/2014 18:25:12        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0004
58.56

-.0010 
-.0002 
-.0006 

None

 Al3961
ppm

8.3888.3888.3888.388     
 .309

3.679

8.732 
8.297 
8.135 

None

 As1890
ppm

.0070.0070.0070.0070     

.0011
15.64

.0060 

.0082 

.0069 

None

 B_2496
ppm

.0098.0098.0098.0098     

.0020
20.29

.0118 

.0078 

.0097 

None

 Ba4554
ppm

.0836.0836.0836.0836     

.0032
3.878

.0871 

.0830 

.0807 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
5.056

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0004
26.98

-.0021 
-.0014 
-.0013 

None

 Ca1840
ppm

7.1037.1037.1037.103     
 .116

1.630

7.237 
7.035 
7.037 

None

 Cd2288
ppm

.0005.0005.0005.0005     

.0001
20.29

.0005 

.0006 

.0004 

None

 Co2286
ppm

.0109.0109.0109.0109     

.0005
4.498

.0114 

.0104 

.0108 

None

 Cr2835
ppm

.0592.0592.0592.0592     

.0019
3.148

.0613 

.0578 

.0585 

None

 Cu2178
ppm

.0184.0184.0184.0184     

.0014
7.519

.0199 

.0181 

.0172 

None

 Fe2599
ppm

19.1919.1919.1919.19     
  .70

3.629

19.97 
18.97 
18.63 

None

 K_7664
ppm

1.5041.5041.5041.504     
 .056

3.700

1.567 
1.484 
1.461 

None

 Li6707
ppm

.0101.0101.0101.0101     

.0010
9.569

.0090 

.0109 

.0103 

None

 Mg2798
ppm

4.8394.8394.8394.839     
 .157

3.243

5.016 
4.786 
4.715 

None

 Mn2576
ppm

.4619.4619.4619.4619     

.0165
3.578

.4806 

.4559 

.4492 

None

 Mo2020
ppm

.0003.0003.0003.0003     

.0003
129.7

.0001 

.0006 

.0000 

None

 Na5895
ppm

.3319.3319.3319.3319     

.0081
2.445

.3354 

.3377 

.3227 

None

 Ni2216
ppm

.0619.0619.0619.0619     

.0009
1.385

.0628 

.0616 

.0612 

None

 P_1774
ppm

.5585.5585.5585.5585     

.0099
1.768

.5699 

.5529 

.5527 

None

 Pb2203
ppm

.0560.0560.0560.0560     

.0012
2.083

.0573 

.0554 

.0552 

None

 S_1820
ppm

.5091.5091.5091.5091     

.0061
1.201

.5161 

.5048 

.5064 

None

 Sb2068
ppm

.0006.0006.0006.0006     

.0010
160.9

.0016 

.0008 
-.0004 

None

 Se1960
ppm

.0022.0022.0022.0022     

.0017
74.33

.0036 

.0027 

.0004 

None

 Si2516
ppm

.9183.9183.9183.9183     

.0304
3.313

.9532 

.8970 

.9048 

None

 Sn1899
ppm

.0017.0017.0017.0017     

.0010
61.47

.0009 

.0028 

.0013 

None
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Sample Name: 160-5324-A-1-B        Acquired: 2/14/2014 18:25:12        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0346.0346.0346.0346     

.0014
3.965

.0361 

.0343 

.0334 

None

 Th2832
ppm

.0325.0325.0325.0325     

.0028
8.535

.0346 

.0294 

.0336 

None

 Ti3349
ppm

.6123.6123.6123.6123     

.0233
3.801

.6379 

.6067 

.5924 

None

 Tl1908
ppm

.0013.0013.0013.0013     

.0021
158.3

.0002 

.0038 

.0000 

None

 U_3670
ppm

.0038.0038.0038.0038     

.0067
173.7

.0107 

.0034 
-.0026 

None

 V_2908
ppm

.0433.0433.0433.0433     

.0013
3.104

.0440 

.0442 

.0418 

None

 Zn2138
ppm

.3225.3225.3225.3225     

.0047
1.458

.3279 

.3195 

.3201 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7621.27621.27621.27621.2     
 194.4

2.5504

7401.2 
7692.8 
7769.6 
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Sample Name: 160-5324-A-1-B SD        Acquired: 2/14/2014 18:29:02        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
2105.

.0001 
-.0009 
 .0007 

None

 Al3961
ppm

1.6791.6791.6791.679     
 .060

3.566

1.746 
1.661 
1.630 

None

 As1890
ppm

.0022.0022.0022.0022     

.0006
27.20

.0022 

.0016 

.0028 

None

 B_2496
ppm

.0009.0009.0009.0009     

.0006
68.80

.0006 

.0005 

.0017 

None

 Ba4554
ppm

.0168.0168.0168.0168     

.0008
4.648

.0176 

.0165 

.0162 

None

 Be3130
ppm

.0000.0000.0000.0000     

.0000
74.17

.0000 

.0000 

.0000 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0021
90.72

-.0001 
-.0043 
-.0024 

None

 Ca1840
ppm

1.3801.3801.3801.380     
 .032

2.330

1.416 
1.367 
1.356 

None

 Cd2288
ppm

.0000.0000.0000.0000     

.0001
773.3

.0000 
 .0001 
.0000 

None

 Co2286
ppm

.0020.0020.0020.0020     

.0001
6.891

.0020 

.0021 

.0018 

None

 Cr2835
ppm

.0118.0118.0118.0118     

.0014
11.60

.0131 

.0118 

.0104 

None

 Cu2178
ppm

.0047.0047.0047.0047     

.0010
20.41

.0058 

.0041 

.0041 

None

 Fe2599
ppm

3.8893.8893.8893.889     
 .140

3.598

4.044 
3.850 
3.772 

None

 K_7664
ppm

.2891.2891.2891.2891     

.0231
8.003

.3067 

.2977 

.2629 

None

 Li6707
ppm

.0019.0019.0019.0019     

.0005
24.30

.0023 

.0021 

.0014 

None

 Mg2798
ppm

.9419.9419.9419.9419     

.0321
3.413

.9773 

.9339 

.9145 

None

 Mn2576
ppm

.0924.0924.0924.0924     

.0036
3.861

.0965 

.0907 

.0900 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
112.2

.0003 

.0000 
 .0002 

None

 Na5895
ppm

.0740.0740.0740.0740     

.0045
6.129

.0761 

.0771 

.0688 

None

 Ni2216
ppm

.0121.0121.0121.0121     

.0004
3.608

.0126 

.0121 

.0117 

None

 P_1774
ppm

.1063.1063.1063.1063     

.0016
1.478

.1080 

.1050 

.1057 

None

 Pb2203
ppm

.0103.0103.0103.0103     

.0009
8.474

.0113 

.0100 

.0096 

None

 S_1820
ppm

.0987.0987.0987.0987     

.0019
1.889

.1008 

.0977 

.0975 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0020
417.2

-.0026 
-.0002 
 .0014 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0010
594.6

.0010 

.0005 
-.0010 

None

 Si2516
ppm

.1874.1874.1874.1874     

.0050
2.690

.1910 

.1896 

.1816 

None

 Sn1899
ppm

.0006.0006.0006.0006     

.0005
83.20

.0010 

.0006 

.0001 

None
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Sample Name: 160-5324-A-1-B SD        Acquired: 2/14/2014 18:29:02        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=25

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0070.0070.0070.0070     

.0003
4.616

.0073 

.0070 

.0067 

None

 Th2832
ppm

.0082.0082.0082.0082     

.0039
46.96

.0062 

.0058 

.0127 

None

 Ti3349
ppm

.1216.1216.1216.1216     

.0047
3.859

.1267 

.1205 

.1175 

None

 Tl1908
ppm

.0004.0004.0004.0004     

.0012
297.4

.0018 
-.0003 
-.0003 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0113
55.16

-.0170 
-.0332 
-.0114 

None

 V_2908
ppm

.0033.0033.0033.0033     

.0018
53.54

.0023 

.0022 

.0053 

None

 Zn2138
ppm

.0678.0678.0678.0678     

.0015
2.247

.0695 

.0671 

.0667 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7470.97470.97470.97470.9     
 150.4

2.0130

7298.8 
7536.7 
7577.2 
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Sample Name: CCV        Acquired: 2/14/2014 18:32:54        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9603.9603.9603.9603     

.0262
2.730

.9902 

.9411 

.9496 

Chk Pass

 Al3961
ppm

48.2948.2948.2948.29     
 1.50

3.103

49.91 
47.99 
46.96 

Chk Pass

 As1890
ppm

4.7874.7874.7874.787     
 .165

3.439

4.977 
4.685 
4.698 

Chk Pass

 B_2496
ppm

4.7714.7714.7714.771     
 .151

3.168

4.941 
4.720 
4.652 

Chk Pass

 Ba4554
ppm

5.0365.0365.0365.036     
 .283

5.628

5.362 
4.900 
4.847 

Chk Pass

 Be3130
ppm

4.8944.8944.8944.894     
 .209

4.268

5.131 
4.810 
4.739 

Chk Pass

 Bi2230
ppm

4.8234.8234.8234.823     
 .178

3.696

5.028 
4.722 
4.717 

Chk Pass

 Ca1840
ppm

48.9148.9148.9148.91     
 1.50

3.074

50.64 
48.01 
48.07 

Chk Pass

 Cd2288
ppm

4.8624.8624.8624.862     
 .169

3.470

5.056 
4.765 
4.763 

Chk Pass

 Co2286
ppm

4.8084.8084.8084.808     
 .164

3.400

4.997 
4.716 
4.712 

Chk Pass

 Cr2835
ppm

4.9014.9014.9014.901     
 .140

2.858

5.060 
4.795 
4.849 

Chk Pass

 Cu2178
ppm

4.8644.8644.8644.864     
 .174

3.575

5.064 
4.766 
4.760 

Chk Pass

 Fe2599
ppm

48.5948.5948.5948.59     
 1.69

3.484

50.55 
47.71 
47.53 

Chk Pass

 K_7664
ppm

49.0649.0649.0649.06     
 1.50

3.061

50.66 
48.84 
47.69 

Chk Pass

 Li6707
ppm

4.8824.8824.8824.882     
 .142

2.907

5.014 
4.900 
4.732 

Chk Pass

 Mg2798
ppm

46.3846.3846.3846.38     
 1.52

3.286

48.14 
45.59 
45.42 

Chk Pass

 Mn2576
ppm

4.8494.8494.8494.849     
 .163

3.358

5.035 
4.779 
4.732 

Chk Pass

 Mo2020
ppm

.9641.9641.9641.9641     

.0330
3.426

1.002 
 .9457 
 .9444 

Chk Pass

 Na5895
ppm

49.3849.3849.3849.38     
 1.45

2.945

50.92 
49.19 
48.03 

Chk Pass

 Ni2216
ppm

4.9194.9194.9194.919     
 .162

3.291

5.106 
4.826 
4.825 

Chk Pass

 P_1774
ppm

48.6048.6048.6048.60     
 1.68

3.457

50.54 
47.66 
47.60 

Chk Pass

 Pb2203
ppm

4.9004.9004.9004.900     
 .158

3.232

5.082 
4.808 
4.809 

Chk Pass

 S_1820
ppm

47.2847.2847.2847.28     
 1.71

3.624

49.26 
46.34 
46.24 

Chk Pass

 Sb2068
ppm

.9562.9562.9562.9562     

.0348
3.638

.9963 

.9388 

.9337 

Chk Pass

 Se1960
ppm

.9548.9548.9548.9548     

.0352
3.689

.9953 

.9314 

.9377 

Chk Pass

 Si2516
ppm

4.6774.6774.6774.677     
 .146

3.117

4.841 
4.625 
4.564 

Chk Pass

 Sn1899
ppm

4.8954.8954.8954.895     
 .166

3.383

5.086 
4.800 
4.799 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 18:32:54        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

4.9404.9404.9404.940     
 .078

1.578

5.018 
4.862 
4.939 

Chk Pass

 Th2832
ppm

4.8054.8054.8054.805     
 .135

2.815

4.956 
4.695 
4.764 

Chk Pass

 Ti3349
ppm

4.8514.8514.8514.851     
 .162

3.341

5.037 
4.776 
4.741 

Chk Pass

 Tl1908
ppm

.9757.9757.9757.9757     

.0342
3.510

1.015 
 .9560 
 .9558 

Chk Pass

 U_3670
ppm

4.9324.9324.9324.932     
 .133

2.690

5.077 
4.816 
4.903 

Chk Pass

 V_2908
ppm

4.7494.7494.7494.749     
 .133

2.804

4.901 
4.698 
4.650 

Chk Pass

 Zn2138
ppm

4.8414.8414.8414.841     
 .169

3.491

5.036 
4.746 
4.741 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7305.47305.47305.47305.4     
 204.8

2.8027

7069.0 
7426.8 
7420.5 
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Sample Name: CCB        Acquired: 2/14/2014 18:36:43        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0000.0000.0000.0000    <

.0002
95.71

-.0003 
-.0004 
 .0000 

Chk Pass

 Al3961
ppm

.0186.0186.0186.0186     

.0206
110.3

.0423 

.0048 

.0089 

Chk Pass

 As1890
ppm

.0025.0025.0025.0025     

.0018
72.88

.0004 

.0031 

.0039 

Chk Pass

 B_2496
ppm

.0113.0113.0113.0113     

.0043
37.82

.0151 

.0123 

.0066 

Chk Pass

 Ba4554
ppm

.0020.0020.0020.0020     

.0024
120.8

.0048 

.0008 

.0004 

Chk Pass

 Be3130
ppm

.0019.0019.0019.0019     

.0025
129.9

.0048 

.0005 

.0005 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0011
53.29

-.0014 
-.0015 
-.0035 

Chk Pass

 Ca1840
ppm

.0066.0066.0066.0066     

.0011
16.22

.0077 

.0056 

.0065 

Chk Pass

 Cd2288
ppm

.0004.0004.0004.0004     

.0002
37.56

.0006 

.0003 

.0004 

Chk Pass

 Co2286
ppm

.0005.0005.0005.0005     

.0004
79.30

.0007 

.0006 

.0000 

Chk Pass

 Cr2835
ppm

.0008.0008.0008.0008     

.0006
75.59

.0009 

.0013 

.0002 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0010
42.99

-.0033 
-.0016 
-.0017 

Chk Pass

 Fe2599
ppm

.0201.0201.0201.0201     

.0255
126.9

.0496 

.0060 

.0048 

Chk Pass

 K_7664
ppm

.0077.0077.0077.0077     

.0215
278.9

.0320 
-.0002 
-.0087 

Chk Pass

 Li6707
ppm

.0019.0019.0019.0019     

.0027
143.7

.0048 

.0012 
-.0004 

Chk Pass

 Mg2798
ppm

.0078.0078.0078.0078     

.0328
423.2

.0456 
-.0132 
-.0091 

Chk Pass

 Mn2576
ppm

.0020.0020.0020.0020     

.0026
129.4

.0051 

.0005 

.0005 

Chk Pass

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
96.89

.0001 

.0002 

.0000 

Chk Pass

 Na5895
ppm

.0152.0152.0152.0152     

.0218
143.7

.0382 
-.0051 
 .0124 

Chk Pass

 Ni2216
ppm

.0003.0003.0003.0003     

.0004
104.8

.0002 

.0008 

.0001 

Chk Pass

 P_1774
ppm

.0044.0044.0044.0044     

.0010
23.12

.0055 

.0040 

.0036 

Chk Pass

 Pb2203
ppm

.0000.0000.0000.0000    <

.0012
517.3

.0010 
-.0013 
-.0004 

Chk Pass

 S_1820
ppm

.0075.0075.0075.0075     

.0032
42.19

.0088 

.0098 

.0039 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0019
130.8

-.0017 
 .0005 
-.0032 

Chk Pass

 Se1960
ppm

.0017.0017.0017.0017     

.0018
110.5

-.0005 
 .0028 
 .0027 

Chk Pass

 Si2516
ppm

.0046.0046.0046.0046     

.0053
116.0

.0107 

.0022 

.0008 

Chk Pass

 Sn1899
ppm

.0008.0008.0008.0008     

.0004
43.20

.0006 

.0007 

.0012 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 18:36:43        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0019.0019.0019.0019     

.0025
130.6

.0048 

.0005 

.0004 

Chk Pass

 Th2832
ppm

.0013.0013.0013.0013     

.0018
136.0

.0026 

.0022 
-.0008 

Chk Pass

 Ti3349
ppm

.0023.0023.0023.0023     

.0030
133.9

.0057 

.0008 

.0003 

Chk Pass

 Tl1908
ppm

.0026.0026.0026.0026     

.0011
43.11

.0034 

.0013 

.0031 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0225
266.1

.0168 
-.0161 
-.0261 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0035
158.2

.0017 
-.0052 
-.0032 

Chk Pass

 Zn2138
ppm

.0007.0007.0007.0007     

.0002
27.69

.0008 

.0005 

.0008 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7146.47146.47146.47146.4     
 254.0

3.5538

6861.4 
7229.2 
7348.7 
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Sample Name: 160-5324-A-2-B        Acquired: 2/14/2014 18:40:39        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
446.5

-.0006 
 .0005 
-.0004 

None

 Al3961
ppm

8.7828.7828.7828.782     
 .431

4.908

9.251 
8.693 
8.403 

None

 As1890
ppm

.0055.0055.0055.0055     

.0015
26.94

.0065 

.0063 

.0038 

None

 B_2496
ppm

.0073.0073.0073.0073     

.0027
36.60

.0103 

.0066 

.0051 

None

 Ba4554
ppm

.0670.0670.0670.0670     

.0032
4.811

.0706 

.0660 

.0644 

None

 Be3130
ppm

.0004.0004.0004.0004     

.0000
9.535

.0003 

.0004 

.0004 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0025
97.25

-.0027 
.0000 

-.0051 

None

 Ca1840
ppm

5.0935.0935.0935.093     
 .129

2.533

5.241 
5.032 
5.006 

None

 Cd2288
ppm

.0014.0014.0014.0014     

.0004
31.53

.0019 

.0012 

.0011 

None

 Co2286
ppm

.0111.0111.0111.0111     

.0009
7.897

.0121 

.0109 

.0104 

None

 Cr2835
ppm

.0593.0593.0593.0593     

.0022
3.750

.0618 

.0579 

.0581 

None

 Cu2178
ppm

.0259.0259.0259.0259     

.0002

.7482

.0260 

.0257 

.0260 

None

 Fe2599
ppm

19.2819.2819.2819.28     
  .79

4.075

20.16 
19.01 
18.66 

None

 K_7664
ppm

1.1061.1061.1061.106     
 .058

5.197

1.171 
1.082 
1.064 

None

 Li6707
ppm

.0095.0095.0095.0095     

.0003
3.331

.0097 

.0092 

.0097 

None

 Mg2798
ppm

4.7524.7524.7524.752     
 .157

3.305

4.930 
4.696 
4.631 

None

 Mn2576
ppm

.2730.2730.2730.2730     

.0108
3.947

.2849 

.2704 

.2638 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
49.44

.0003 

.0003 

.0001 

None

 Na5895
ppm

.2362.2362.2362.2362     

.0111
4.694

.2489 

.2281 

.2318 

None

 Ni2216
ppm

.0635.0635.0635.0635     

.0022
3.441

.0660 

.0624 

.0621 

None

 P_1774
ppm

.4429.4429.4429.4429     

.0178
4.019

.4634 

.4338 

.4315 

None

 Pb2203
ppm

.0910.0910.0910.0910     

.0034
3.723

.0941 

.0913 

.0874 

None

 S_1820
ppm

.2926.2926.2926.2926     

.0145
4.959

.3093 

.2841 

.2843 

None

 Sb2068
ppm

.0010.0010.0010.0010     

.0006
55.72

.0014 

.0013 

.0004 

None

 Se1960
ppm

.0020.0020.0020.0020     

.0019
97.46

.0023 

.0037 
-.0001 

None

 Si2516
ppm

.5078.5078.5078.5078     

.0210
4.129

.5313 

.5008 

.4912 

None

 Sn1899
ppm

.0026.0026.0026.0026     

.0008
31.58

.0035 

.0020 

.0023 

None
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Sample Name: 160-5324-A-2-B        Acquired: 2/14/2014 18:40:39        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0192.0192.0192.0192     

.0009
4.547

.0201 

.0189 

.0184 

None

 Th2832
ppm

.0332.0332.0332.0332     

.0071
21.44

.0408 

.0267 

.0322 

None

 Ti3349
ppm

.6048.6048.6048.6048     

.0247
4.082

.6324 

.5973 

.5848 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0007
273.8

.0001 

.0002 
-.0011 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0200
339.9

.0143 
-.0062 
-.0257 

None

 V_2908
ppm

.0388.0388.0388.0388     

.0003

.7767

.0391 

.0388 

.0385 

None

 Zn2138
ppm

.1542.1542.1542.1542     

.0043
2.760

.1591 

.1518 

.1518 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7586.87586.87586.87586.8     
 192.5

2.5369

7367.5 
7665.2 
7727.6 
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Sample Name: 160-5324-A-3-B        Acquired: 2/14/2014 18:44:28        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
88.44

-.0002 
-.0007 
-.0001 

None

 Al3961
ppm

9.1839.1839.1839.183     
 .413

4.494

9.642 
9.062 
8.843 

None

 As1890
ppm

.0108.0108.0108.0108     

.0012
11.02

.0104 

.0121 

.0098 

None

 B_2496
ppm

.0044.0044.0044.0044     

.0007
17.14

.0045 

.0051 

.0036 

None

 Ba4554
ppm

.0663.0663.0663.0663     

.0030
4.464

.0697 

.0654 

.0640 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
12.77

.0002 

.0002 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0010
26.65

-.0027 
-.0045 
-.0045 

None

 Ca1840
ppm

4.7524.7524.7524.752     
 .175

3.681

4.922 
4.761 
4.573 

None

 Cd2288
ppm

.0259.0259.0259.0259     

.0009
3.472

.0268 

.0259 

.0250 

None

 Co2286
ppm

.0111.0111.0111.0111     

.0006
5.841

.0118 

.0106 

.0109 

None

 Cr2835
ppm

.0739.0739.0739.0739     

.0038
5.109

.0780 

.0733 

.0705 

None

 Cu2178
ppm

.0708.0708.0708.0708     

.0040
5.688

.0749 

.0708 

.0668 

None

 Fe2599
ppm

19.2819.2819.2819.28     
  .84

4.353

20.20 
19.11 
18.54 

None

 K_7664
ppm

.8116.8116.8116.8116     

.0461
5.684

.8643 

.7920 

.7785 

None

 Li6707
ppm

.0102.0102.0102.0102     

.0002
2.037

.0104 

.0103 

.0100 

None

 Mg2798
ppm

5.1685.1685.1685.168     
 .234

4.535

5.427 
5.107 
4.971 

None

 Mn2576
ppm

.2717.2717.2717.2717     

.0122
4.478

.2852 

.2684 

.2616 

None

 Mo2020
ppm

.0006.0006.0006.0006     

.0001
15.14

.0006 

.0005 

.0007 

None

 Na5895
ppm

.1651.1651.1651.1651     

.0080
4.848

.1743 

.1608 

.1602 

None

 Ni2216
ppm

.0685.0685.0685.0685     

.0029
4.299

.0716 

.0682 

.0657 

None

 P_1774
ppm

.5521.5521.5521.5521     

.0208
3.771

.5718 

.5542 

.5303 

None

 Pb2203
ppm

.1895.1895.1895.1895     

.0075
3.972

.1977 

.1878 

.1829 

None

 S_1820
ppm

.5853.5853.5853.5853     

.0262
4.473

.6098 

.5882 

.5577 

None

 Sb2068
ppm

.0033.0033.0033.0033     

.0014
41.16

.0041 

.0017 

.0041 

None

 Se1960
ppm

.0006.0006.0006.0006     

.0019
290.2

.0009 
-.0013 
 .0024 

None

 Si2516
ppm

.4360.4360.4360.4360     

.0154
3.536

.4527 

.4328 

.4224 

None

 Sn1899
ppm

.0027.0027.0027.0027     

.0009
32.19

.0020 

.0037 

.0025 

None
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Sample Name: 160-5324-A-3-B        Acquired: 2/14/2014 18:44:28        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0190.0190.0190.0190     

.0008
4.072

.0199 

.0188 

.0184 

None

 Th2832
ppm

.0326.0326.0326.0326     

.0014
4.299

.0310 

.0333 

.0336 

None

 Ti3349
ppm

.6739.6739.6739.6739     

.0296
4.394

.7068 

.6656 

.6493 

None

 Tl1908
ppm

.0010.0010.0010.0010     

.0004
34.91

.0015 

.0009 

.0008 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0206
206.7

.0084 
-.0061 
-.0323 

None

 V_2908
ppm

.0447.0447.0447.0447     

.0023
5.218

.0468 

.0451 

.0422 

None

 Zn2138
ppm

.5137.5137.5137.5137     

.0199
3.883

.5333 

.5142 

.4935 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7511.57511.57511.57511.5     
 279.6

3.7224

7242.5 
7491.2 
7800.7 
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Sample Name: 160-5324-A-4-B        Acquired: 2/14/2014 18:48:18        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
47.98

-.0007 
-.0004 
-.0011 

None

 Al3961
ppm

8.5338.5338.5338.533     
 .367

4.299

8.950 
8.388 
8.260 

None

 As1890
ppm

.0106.0106.0106.0106     

.0008
7.889

.0101 

.0102 

.0116 

None

 B_2496
ppm

.0015.0015.0015.0015     

.0014
93.31

.0001 

.0029 

.0016 

None

 Ba4554
ppm

.0682.0682.0682.0682     

.0030
4.399

.0716 

.0669 

.0661 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
12.24

.0002 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0053
498.0

.0025 
-.0072 
 .0015 

None

 Ca1840
ppm

4.4464.4464.4464.446     
 .115

2.584

4.576 
4.406 
4.357 

None

 Cd2288
ppm

.0260.0260.0260.0260     

.0006
2.151

.0266 

.0257 

.0256 

None

 Co2286
ppm

.0102.0102.0102.0102     

.0004
4.333

.0106 

.0103 

.0098 

None

 Cr2835
ppm

.0668.0668.0668.0668     

.0019
2.920

.0684 

.0672 

.0646 

None

 Cu2178
ppm

.0728.0728.0728.0728     

.0024
3.277

.0752 

.0727 

.0705 

None

 Fe2599
ppm

17.8717.8717.8717.87     
  .68

3.832

18.65 
17.54 
17.40 

None

 K_7664
ppm

.7923.7923.7923.7923     

.0370
4.671

.8350 

.7731 

.7688 

None

 Li6707
ppm

.0092.0092.0092.0092     

.0004
4.100

.0088 

.0095 

.0093 

None

 Mg2798
ppm

4.7514.7514.7514.751     
 .173

3.639

4.941 
4.710 
4.602 

None

 Mn2576
ppm

.2629.2629.2629.2629     

.0100
3.800

.2743 

.2588 

.2556 

None

 Mo2020
ppm

.0007.0007.0007.0007     

.0002
32.55

.0009 

.0005 

.0006 

None

 Na5895
ppm

.1553.1553.1553.1553     

.0055
3.571

.1608 

.1497 

.1555 

None

 Ni2216
ppm

.0637.0637.0637.0637     

.0014
2.212

.0653 

.0631 

.0627 

None

 P_1774
ppm

.5127.5127.5127.5127     

.0150
2.932

.5300 

.5060 

.5023 

None

 Pb2203
ppm

.1958.1958.1958.1958     

.0045
2.320

.2011 

.1932 

.1932 

None

 S_1820
ppm

.6343.6343.6343.6343     

.0136
2.138

.6499 

.6274 

.6255 

None

 Sb2068
ppm

.0040.0040.0040.0040     

.0010
24.58

.0029 

.0046 

.0046 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0013
297.3

-.0002 
-.0018 
 .0007 

None

 Si2516
ppm

.4172.4172.4172.4172     

.0213
5.096

.4409 

.4105 

.4000 

None

 Sn1899
ppm

.0025.0025.0025.0025     

.0005
18.85

.0030 

.0025 

.0021 

None
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Sample Name: 160-5324-A-4-B        Acquired: 2/14/2014 18:48:18        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0202.0202.0202.0202     

.0008
4.102

.0212 

.0198 

.0197 

None

 Th2832
ppm

.0321.0321.0321.0321     

.0008
2.361

.0319 

.0314 

.0329 

None

 Ti3349
ppm

.5910.5910.5910.5910     

.0249
4.214

.6196 

.5792 

.5743 

None

 Tl1908
ppm

.0014.0014.0014.0014     

.0015
106.3

.0002 

.0010 

.0031 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0092
174.1

-.0101 
 .0053 
-.0111 

None

 V_2908
ppm

.0415.0415.0415.0415     

.0027
6.614

.0444 

.0412 

.0389 

None

 Zn2138
ppm

.5098.5098.5098.5098     

.0136
2.674

.5254 

.5039 

.5002 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7518.37518.37518.37518.3     
 183.2

2.4366

7309.2 
7595.2 
7650.6 
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Sample Name: 160-5324-A-5-B        Acquired: 2/14/2014 18:52:07        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
73.45

-.0001 
-.0006 
-.0006 

None

 Al3961
ppm

9.0909.0909.0909.090     
 .324

3.560

9.456 
8.975 
8.840 

None

 As1890
ppm

.0041.0041.0041.0041     

.0006
13.80

.0038 

.0048 

.0038 

None

 B_2496
ppm

.0030.0030.0030.0030     

.0031
103.1

.0056 
-.0004 
 .0039 

None

 Ba4554
ppm

.0616.0616.0616.0616     

.0024
3.853

.0642 

.0608 

.0597 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
10.38

.0002 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0007
24.01

-.0035 
-.0031 
-.0021 

None

 Ca1840
ppm

4.6164.6164.6164.616     
 .153

3.308

4.773 
4.608 
4.468 

None

 Cd2288
ppm

.0084.0084.0084.0084     

.0004
4.301

.0088 

.0083 

.0081 

None

 Co2286
ppm

.0102.0102.0102.0102     

.0004
3.751

.0106 

.0103 

.0098 

None

 Cr2835
ppm

.0812.0812.0812.0812     

.0023
2.827

.0837 

.0806 

.0792 

None

 Cu2178
ppm

.0223.0223.0223.0223     

.0022
9.797

.0248 

.0208 

.0213 

None

 Fe2599
ppm

18.8918.8918.8918.89     
  .78

4.105

19.74 
18.70 
18.22 

None

 K_7664
ppm

1.0551.0551.0551.055     
 .038

3.564

1.098 
1.036 
1.030 

None

 Li6707
ppm

.0096.0096.0096.0096     

.0004
4.048

.0092 

.0096 

.0100 

None

 Mg2798
ppm

4.6434.6434.6434.643     
 .214

4.600

4.875 
4.598 
4.455 

None

 Mn2576
ppm

.2465.2465.2465.2465     

.0096
3.901

.2570 

.2444 

.2381 

None

 Mo2020
ppm

.0004.0004.0004.0004     

.0001
21.66

.0005 

.0004 

.0004 

None

 Na5895
ppm

.1526.1526.1526.1526     

.0065
4.279

.1591 

.1460 

.1528 

None

 Ni2216
ppm

.0608.0608.0608.0608     

.0023
3.781

.0633 

.0604 

.0588 

None

 P_1774
ppm

.6076.6076.6076.6076     

.0192
3.160

.6275 

.6061 

.5892 

None

 Pb2203
ppm

.1085.1085.1085.1085     

.0045
4.145

.1130 

.1087 

.1040 

None

 S_1820
ppm

.2566.2566.2566.2566     

.0107
4.188

.2670 

.2573 

.2455 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0005
351.3

-.0003 
-.0005 
 .0004 

None

 Se1960
ppm

.0009.0009.0009.0009     

.0008
87.46

.0002 

.0008 

.0018 

None

 Si2516
ppm

.4193.4193.4193.4193     

.0104
2.481

.4311 

.4154 

.4114 

None

 Sn1899
ppm

.0016.0016.0016.0016     

.0006
36.29

.0023 

.0014 

.0012 

None
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Sample Name: 160-5324-A-5-B        Acquired: 2/14/2014 18:52:07        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0151.0151.0151.0151     

.0005
3.415

.0156 

.0149 

.0147 

None

 Th2832
ppm

.0324.0324.0324.0324     

.0025
7.729

.0326 

.0298 

.0348 

None

 Ti3349
ppm

.7129.7129.7129.7129     

.0274
3.840

.7435 

.7044 

.6908 

None

 Tl1908
ppm

.0016.0016.0016.0016     

.0011
73.81

.0026 

.0003 

.0017 

None

 U_3670
ppm

.0169.0169.0169.0169     

.0220
130.0

.0423 

.0051 

.0034 

None

 V_2908
ppm

.0396.0396.0396.0396     

.0021
5.414

.0403 

.0413 

.0372 

None

 Zn2138
ppm

.8943.8943.8943.8943     

.0296
3.309

.9249 

.8922 

.8659 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7305.87305.87305.87305.8     
 245.0

3.3542

7049.1 
7331.1 
7537.2 
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Sample Name: 160-5324-A-6-B        Acquired: 2/14/2014 18:55:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
62.39

-.0003 
-.0009 
-.0004 

None

 Al3961
ppm

11.5711.5711.5711.57     
  .44

3.784

12.05 
11.46 
11.20 

None

 As1890
ppm

.0059.0059.0059.0059     

.0011
17.87

.0053 

.0071 

.0053 

None

 B_2496
ppm

.0032.0032.0032.0032     

.0017
54.63

.0051 

.0017 

.0027 

None

 Ba4554
ppm

.0837.0837.0837.0837     

.0031
3.649

.0871 

.0827 

.0812 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
7.668

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0033
102.8

-.0031 
 .0001 
-.0065 

None

 Ca1840
ppm

6.7066.7066.7066.706     
 .194

2.899

6.924 
6.639 
6.553 

None

 Cd2288
ppm

.0018.0018.0018.0018     

.0001
4.249

.0018 

.0018 

.0017 

None

 Co2286
ppm

.0136.0136.0136.0136     

.0006
4.134

.0142 

.0133 

.0133 

None

 Cr2835
ppm

.1148.1148.1148.1148     

.0022
1.928

.1168 

.1152 

.1124 

None

 Cu2178
ppm

.0253.0253.0253.0253     

.0017
6.887

.0266 

.0260 

.0233 

None

 Fe2599
ppm

24.6324.6324.6324.63     
  .88

3.571

25.62 
24.30 
23.96 

None

 K_7664
ppm

1.4531.4531.4531.453     
 .039

2.704

1.490 
1.459 
1.412 

None

 Li6707
ppm

.0127.0127.0127.0127     

.0007
5.853

.0130 

.0133 

.0119 

None

 Mg2798
ppm

5.9115.9115.9115.911     
 .163

2.759

6.094 
5.858 
5.781 

None

 Mn2576
ppm

.3258.3258.3258.3258     

.0118
3.626

.3391 

.3215 

.3166 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
36.79

.0003 

.0003 

.0002 

None

 Na5895
ppm

.2074.2074.2074.2074     

.0106
5.118

.2137 

.2134 

.1951 

None

 Ni2216
ppm

.0840.0840.0840.0840     

.0024
2.800

.0867 

.0830 

.0824 

None

 P_1774
ppm

.5212.5212.5212.5212     

.0175
3.349

.5406 

.5160 

.5069 

None

 Pb2203
ppm

.1629.1629.1629.1629     

.0043
2.643

.1679 

.1609 

.1600 

None

 S_1820
ppm

.2045.2045.2045.2045     

.0066
3.211

.2120 

.2013 

.2001 

None

 Sb2068
ppm

.0017.0017.0017.0017     

.0002
12.12

.0019 

.0015 

.0016 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0020
233.8

-.0008 
 .0011 
-.0030 

None

 Si2516
ppm

.5235.5235.5235.5235     

.0155
2.953

.5411 

.5174 

.5120 

None

 Sn1899
ppm

.0016.0016.0016.0016     

.0014
86.45

.0033 

.0006 

.0011 

None
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Sample Name: 160-5324-A-6-B        Acquired: 2/14/2014 18:55:56        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0234.0234.0234.0234     

.0009
3.781

.0244 

.0231 

.0227 

None

 Th2832
ppm

.0459.0459.0459.0459     

.0016
3.461

.0451 

.0449 

.0477 

None

 Ti3349
ppm

.8714.8714.8714.8714     

.0335
3.845

.9090 

.8601 

.8449 

None

 Tl1908
ppm

.0014.0014.0014.0014     

.0011
77.97

.0016 

.0002 

.0024 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0235
365.0

.0169 
-.0301 
-.0061 

None

 V_2908
ppm

.0576.0576.0576.0576     

.0038
6.525

.0619 

.0562 

.0548 

None

 Zn2138
ppm

.1591.1591.1591.1591     

.0048
3.029

.1646 

.1575 

.1554 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7571.27571.27571.27571.2     
 184.3

2.4342

7360.2 
7653.1 
7700.4 
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Sample Name: 160-5324-A-7-B        Acquired: 2/14/2014 18:59:41        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
52.07

-.0009 
-.0003 
-.0007 

None

 Al3961
ppm

14.8114.8114.8114.81     
  .71

4.798

15.59 
14.61 
14.22 

None

 As1890
ppm

.0087.0087.0087.0087     

.0007
7.554

.0080 

.0093 

.0088 

None

 B_2496
ppm

.0032.0032.0032.0032     

.0026
80.68

.0062 

.0017 

.0017 

None

 Ba4554
ppm

.1176.1176.1176.1176     

.0053
4.484

.1234 

.1164 

.1131 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0001
17.74

.0004 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0026
128.7

.0001 
-.0013 
-.0050 

None

 Ca1840
ppm

9.1759.1759.1759.175     
 .223

2.433

9.399 
9.174 
8.953 

None

 Cd2288
ppm

.0020.0020.0020.0020     

.0001
2.546

.0020 

.0019 

.0020 

None

 Co2286
ppm

.0170.0170.0170.0170     

.0003
1.547

.0171 

.0172 

.0167 

None

 Cr2835
ppm

.1018.1018.1018.1018     

.0023
2.274

.1040 

.1018 

.0994 

None

 Cu2178
ppm

.0527.0527.0527.0527     

.0010
1.848

.0535 

.0531 

.0516 

None

 Fe2599
ppm

29.6129.6129.6129.61     
 1.24

4.193

30.96 
29.34 
28.53 

None

 K_7664
ppm

1.2801.2801.2801.280     
 .093

7.242

1.374 
1.278 
1.189 

None

 Li6707
ppm

.0089.0089.0089.0089     

.0004
4.024

.0092 

.0090 

.0085 

None

 Mg2798
ppm

7.1827.1827.1827.182     
 .304

4.230

7.513 
7.120 
6.915 

None

 Mn2576
ppm

.5264.5264.5264.5264     

.0230
4.373

.5521 

.5196 

.5076 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
41.98

.0003 

.0001 

.0002 

None

 Na5895
ppm

.4602.4602.4602.4602     

.0233
5.058

.4846 

.4580 

.4382 

None

 Ni2216
ppm

.0799.0799.0799.0799     

.0019
2.422

.0818 

.0799 

.0779 

None

 P_1774
ppm

.4591.4591.4591.4591     

.0083
1.813

.4675 

.4591 

.4508 

None

 Pb2203
ppm

.1431.1431.1431.1431     

.0041
2.862

.1475 

.1426 

.1393 

None

 S_1820
ppm

.1884.1884.1884.1884     

.0033
1.777

.1921 

.1875 

.1856 

None

 Sb2068
ppm

.0017.0017.0017.0017     

.0023
135.0

.0041 

.0014 
-.0004 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0017
187.8

.0008 
-.0010 
-.0026 

None

 Si2516
ppm

1.0181.0181.0181.018     
 .059

5.751

1.082 
1.005 
 .9672 

None

 Sn1899
ppm

.0019.0019.0019.0019     

.0008
39.81

.0027 

.0012 

.0018 

None
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Sample Name: 160-5324-A-7-B        Acquired: 2/14/2014 18:59:41        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0298.0298.0298.0298     

.0013
4.492

.0313 

.0296 

.0286 

None

 Th2832
ppm

.0552.0552.0552.0552     

.0046
8.386

.0562 

.0593 

.0502 

None

 Ti3349
ppm

.7140.7140.7140.7140     

.0328
4.593

.7502 

.7058 

.6861 

None

 Tl1908
ppm

.0008.0008.0008.0008     

.0012
156.0

-.0006 
 .0014 
 .0015 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0124
49.09

-.0115 
-.0285 
-.0356 

None

 V_2908
ppm

.0588.0588.0588.0588     

.0038
6.424

.0631 

.0559 

.0574 

None

 Zn2138
ppm

.1627.1627.1627.1627     

.0032
1.974

.1659 

.1629 

.1594 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7466.87466.87466.87466.8     
 194.8

2.6083

7262.1 
7488.3 
7649.9 
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Sample Name: 160-5324-A-8-B        Acquired: 2/14/2014 19:03:27        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0001.0001.0001.0001     

.0001
106.6

.0002 

.0001 

.0000 

None

 Al3961
ppm

19.2119.2119.2119.21     
  .86

4.458

20.18 
18.93 
18.53 

None

 As1890
ppm

.0056.0056.0056.0056     

.0010
17.23

.0064 

.0058 

.0045 

None

 B_2496
ppm

.0028.0028.0028.0028     

.0019
68.28

.0006 

.0039 

.0038 

None

 Ba4554
ppm

.1076.1076.1076.1076     

.0052
4.857

.1135 

.1058 

.1035 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
9.684

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
48.24

-.0023 
-.0020 
-.0008 

None

 Ca1840
ppm

12.6912.6912.6912.69     
  .28

2.236

13.01 
12.56 
12.48 

None

 Cd2288
ppm

.0015.0015.0015.0015     

.0002
10.84

.0016 

.0016 

.0013 

None

 Co2286
ppm

.0179.0179.0179.0179     

.0003
1.878

.0183 

.0177 

.0176 

None

 Cr2835
ppm

.0850.0850.0850.0850     

.0025
2.990

.0877 

.0844 

.0828 

None

 Cu2178
ppm

.0517.0517.0517.0517     

.0012
2.306

.0531 

.0512 

.0508 

None

 Fe2599
ppm

30.1230.1230.1230.12     
 1.24

4.110

31.53 
29.65 
29.19 

None

 K_7664
ppm

1.5601.5601.5601.560     
 .071

4.584

1.633 
1.554 
1.491 

None

 Li6707
ppm

.0106.0106.0106.0106     

.0007
6.608

.0114 

.0101 

.0102 

None

 Mg2798
ppm

8.2038.2038.2038.203     
 .276

3.361

8.520 
8.075 
8.015 

None

 Mn2576
ppm

.5280.5280.5280.5280     

.0188
3.568

.5495 

.5202 

.5143 

None

 Mo2020
ppm

.0005.0005.0005.0005     

.0001
25.34

.0006 

.0005 

.0004 

None

 Na5895
ppm

.6267.6267.6267.6267     

.0326
5.209

.6630 

.6171 

.5999 

None

 Ni2216
ppm

.0714.0714.0714.0714     

.0013
1.812

.0728 

.0711 

.0702 

None

 P_1774
ppm

.5112.5112.5112.5112     

.0138
2.692

.5270 

.5046 

.5019 

None

 Pb2203
ppm

.1420.1420.1420.1420     

.0030
2.089

.1455 

.1402 

.1404 

None

 S_1820
ppm

.1805.1805.1805.1805     

.0028
1.531

.1833 

.1778 

.1805 

None

 Sb2068
ppm

.0026.0026.0026.0026     

.0005
19.98

.0021 

.0031 

.0024 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0014
565.7

.0004 
-.0012 
 .0015 

None

 Si2516
ppm

1.6221.6221.6221.622     
 .072

4.420

1.700 
1.610 
1.558 

None

 Sn1899
ppm

.0025.0025.0025.0025     

.0003
10.21

.0028 

.0025 

.0023 

None
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Sample Name: 160-5324-A-8-B        Acquired: 2/14/2014 19:03:27        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0429.0429.0429.0429     

.0021
5.013

.0452 

.0423 

.0411 

None

 Th2832
ppm

.0564.0564.0564.0564     

.0039
6.874

.0606 

.0557 

.0530 

None

 Ti3349
ppm

.6450.6450.6450.6450     

.0279
4.319

.6762 

.6365 

.6225 

None

 Tl1908
ppm

.0002.0002.0002.0002     

.0013
598.2

-.0011 
 .0002 
 .0015 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0050
93.03

.0004 
-.0085 
-.0080 

None

 V_2908
ppm

.0590.0590.0590.0590     

.0020
3.363

.0610 

.0571 

.0589 

None

 Zn2138
ppm

.1435.1435.1435.1435     

.0031
2.184

.1471 

.1422 

.1413 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7416.97416.97416.97416.9     
 184.5

2.4878

7205.8 
7497.7 
7547.3 
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Sample Name: 160-5324-A-9-B        Acquired: 2/14/2014 19:07:16        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0003.0003.0003.0003     

.0001
19.92

.0002 

.0002 

.0003 

None

 Al3961
ppm

13.7513.7513.7513.75     
  .60

4.341

14.42 
13.56 
13.27 

None

 As1890
ppm

.0083.0083.0083.0083     

.0014
17.12

.0091 

.0091 

.0066 

None

 B_2496
ppm

.0032.0032.0032.0032     

.0030
94.48

.0049 

.0049 
-.0003 

None

 Ba4554
ppm

.1569.1569.1569.1569     

.0069
4.388

.1646 

.1547 

.1514 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
2.766

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0005.0005.0005.0005     

.0021
419.4

-.0008 
 .0030 
-.0007 

None

 Ca1840
ppm

6.4976.4976.4976.497     
 .166

2.548

6.686 
6.432 
6.375 

None

 Cd2288
ppm

.0009.0009.0009.0009     

.0001
8.015

.0008 

.0010 

.0009 

None

 Co2286
ppm

.0142.0142.0142.0142     

.0002
1.271

.0142 

.0144 

.0140 

None

 Cr2835
ppm

.0632.0632.0632.0632     

.0018
2.844

.0650 

.0632 

.0614 

None

 Cu2178
ppm

.0530.0530.0530.0530     

.0011
2.162

.0537 

.0517 

.0537 

None

 Fe2599
ppm

35.7935.7935.7935.79     
 1.45

4.049

37.43 
35.26 
34.68 

None

 K_7664
ppm

1.1381.1381.1381.138     
 .059

5.200

1.204 
1.118 
1.091 

None

 Li6707
ppm

.0166.0166.0166.0166     

.0007
4.442

.0171 

.0170 

.0158 

None

 Mg2798
ppm

8.9828.9828.9828.982     
 .333

3.708

9.360 
8.850 
8.735 

None

 Mn2576
ppm

.7005.7005.7005.7005     

.0279
3.978

.7323 

.6887 

.6804 

None

 Mo2020
ppm

.0011.0011.0011.0011     

.0001
12.26

.0012 

.0010 

.0012 

None

 Na5895
ppm

.2242.2242.2242.2242     

.0088
3.914

.2329 

.2243 

.2154 

None

 Ni2216
ppm

.0692.0692.0692.0692     

.0017
2.468

.0710 

.0687 

.0677 

None

 P_1774
ppm

1.0341.0341.0341.034     
 .027

2.601

1.065 
1.024 
1.014 

None

 Pb2203
ppm

.1123.1123.1123.1123     

.0029
2.606

.1156 

.1114 

.1100 

None

 S_1820
ppm

.4157.4157.4157.4157     

.0063
1.526

.4221 

.4156 

.4094 

None

 Sb2068
ppm

.0017.0017.0017.0017     

.0013
74.98

.0029 

.0019 

.0003 

None

 Se1960
ppm

.0005.0005.0005.0005     

.0013
244.5

.0011 

.0015 
-.0010 

None

 Si2516
ppm

.5357.5357.5357.5357     

.0241
4.496

.5631 

.5262 

.5178 

None

 Sn1899
ppm

.0019.0019.0019.0019     

.0003
18.73

.0015 

.0020 

.0021 

None
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Sample Name: 160-5324-A-9-B        Acquired: 2/14/2014 19:07:16        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0265.0265.0265.0265     

.0011
4.257

.0277 

.0262 

.0256 

None

 Th2832
ppm

.0640.0640.0640.0640     

.0026
4.129

.0661 

.0611 

.0649 

None

 Ti3349
ppm

.7771.7771.7771.7771     

.0331
4.257

.8147 

.7644 

.7523 

None

 Tl1908
ppm

.0003.0003.0003.0003     

.0018
659.2

.0024 
-.0011 
-.0005 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0150
2458.

.0165 
-.0114 
-.0070 

None

 V_2908
ppm

.0582.0582.0582.0582     

.0018
3.083

.0596 

.0588 

.0562 

None

 Zn2138
ppm

.2355.2355.2355.2355     

.0058
2.460

.2421 

.2327 

.2315 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7441.27441.27441.27441.2     
 213.1

2.8636

7199.6 
7521.8 
7602.3 
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Sample Name: 160-5324-A-10-B        Acquired: 2/14/2014 19:11:03        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0008.0008.0008.0008     

.0005
60.96

.0006 

.0005 

.0014 

None

 Al3961
ppm

11.4511.4511.4511.45     
  .56

4.888

12.07 
11.32 
10.97 

None

 As1890
ppm

.0063.0063.0063.0063     

.0010
15.39

.0053 

.0072 

.0063 

None

 B_2496
ppm

.0103.0103.0103.0103     

.0029
28.64

.0107 

.0130 

.0071 

None

 Ba4554
ppm

.2629.2629.2629.2629     

.0120
4.580

.2760 

.2604 

.2523 

None

 Be3130
ppm

.0007.0007.0007.0007     

.0000
6.436

.0008 

.0008 

.0007 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0003
13.02

-.0023 
-.0029 
-.0027 

None

 Ca1840
ppm

16.9516.9516.9516.95     
  .30

1.755

17.29 
16.84 
16.72 

None

 Cd2288
ppm

.0073.0073.0073.0073     

.0004
4.832

.0076 

.0072 

.0069 

None

 Co2286
ppm

.0149.0149.0149.0149     

.0004
2.612

.0153 

.0146 

.0147 

None

 Cr2835
ppm

.1366.1366.1366.1366     

.0008

.5989

.1376 

.1362 

.1361 

None

 Cu2178
ppm

.0819.0819.0819.0819     

.0034
4.179

.0858 

.0799 

.0799 

None

 Fe2599
ppm

26.9726.9726.9726.97     
  .86

3.173

27.93 
26.70 
26.29 

None

 K_7664
ppm

3.0203.0203.0203.020     
 .167

5.516

3.204 
2.979 
2.878 

None

 Li6707
ppm

.0161.0161.0161.0161     

.0014
8.824

.0170 

.0167 

.0144 

None

 Mg2798
ppm

6.1516.1516.1516.151     
 .198

3.226

6.362 
6.122 
5.968 

None

 Mn2576
ppm

.5366.5366.5366.5366     

.0170
3.175

.5555 

.5317 

.5226 

None

 Mo2020
ppm

.0013.0013.0013.0013     

.0002
12.53

.0012 

.0013 

.0015 

None

 Na5895
ppm

.4482.4482.4482.4482     

.0247
5.508

.4755 

.4414 

.4276 

None

 Ni2216
ppm

.0807.0807.0807.0807     

.0013
1.626

.0822 

.0804 

.0796 

None

 P_1774
ppm

.8442.8442.8442.8442     

.0163
1.929

.8630 

.8358 

.8339 

None

 Pb2203
ppm

.3280.3280.3280.3280     

.0070
2.129

.3360 

.3254 

.3228 

None

 S_1820
ppm

.7973.7973.7973.7973     

.0128
1.601

.8111 

.7949 

.7859 

None

 Sb2068
ppm

.0015.0015.0015.0015     

.0013
87.11

.0021 

.0000 

.0023 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0014
819.3

-.0013 
 .0016 
 .0002 

None

 Si2516
ppm

.5941.5941.5941.5941     

.0224
3.777

.6158 

.5955 

.5709 

None

 Sn1899
ppm

.0092.0092.0092.0092     

.0003
3.049

.0091 

.0095 

.0090 

None
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Sample Name: 160-5324-A-10-B        Acquired: 2/14/2014 19:11:03        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0549.0549.0549.0549     

.0024
4.296

.0575 

.0541 

.0529 

None

 Th2832
ppm

.0497.0497.0497.0497     

.0018
3.657

.0510 

.0504 

.0476 

None

 Ti3349
ppm

.6282.6282.6282.6282     

.0246
3.909

.6556 

.6206 

.6083 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0011
38.43

-.0019 
-.0040 
-.0026 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0078
50.40

-.0074 
-.0162 
-.0230 

None

 V_2908
ppm

.0509.0509.0509.0509     

.0024
4.629

.0536 

.0491 

.0500 

None

 Zn2138
ppm

.2609.2609.2609.2609     

.0046
1.780

.2661 

.2597 

.2571 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7817.87817.87817.87817.8     
 136.6

1.7472

7660.2 
7891.2 
7902.0 
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Sample Name: 160-5324-A-11-B        Acquired: 2/14/2014 19:14:48        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0001.0001.0001.0001     

.0003
244.6

.0004 

.0001 
-.0002 

None

 Al3961
ppm

8.8208.8208.8208.820     
 .409

4.638

9.268 
8.729 
8.465 

None

 As1890
ppm

.0050.0050.0050.0050     

.0004
8.668

.0055 

.0048 

.0047 

None

 B_2496
ppm

.0020.0020.0020.0020     

.0013
64.73

.0017 

.0009 

.0035 

None

 Ba4554
ppm

.0660.0660.0660.0660     

.0030
4.514

.0693 

.0652 

.0636 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
9.553

.0003 

.0003 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0022
51.65

-.0024 
-.0067 
-.0038 

None

 Ca1840
ppm

4.6544.6544.6544.654     
 .133

2.862

4.802 
4.617 
4.543 

None

 Cd2288
ppm

.0002.0002.0002.0002     

.0000
24.34

.0002 

.0001 

.0002 

None

 Co2286
ppm

.0097.0097.0097.0097     

.0002
1.606

.0099 

.0096 

.0098 

None

 Cr2835
ppm

.0650.0650.0650.0650     

.0003

.5227

.0654 

.0649 

.0648 

None

 Cu2178
ppm

.0182.0182.0182.0182     

.0008
4.440

.0191 

.0178 

.0177 

None

 Fe2599
ppm

18.2218.2218.2218.22     
  .74

4.057

19.04 
18.01 
17.60 

None

 K_7664
ppm

1.1761.1761.1761.176     
 .050

4.287

1.232 
1.160 
1.135 

None

 Li6707
ppm

.0093.0093.0093.0093     

.0004
4.602

.0090 

.0098 

.0091 

None

 Mg2798
ppm

4.5454.5454.5454.545     
 .159

3.508

4.725 
4.489 
4.421 

None

 Mn2576
ppm

.2088.2088.2088.2088     

.0081
3.903

.2179 

.2062 

.2022 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
25.41

.0002 

.0002 

.0003 

None

 Na5895
ppm

.2173.2173.2173.2173     

.0059
2.700

.2241 

.2143 

.2136 

None

 Ni2216
ppm

.0578.0578.0578.0578     

.0013
2.274

.0591 

.0577 

.0565 

None

 P_1774
ppm

.3924.3924.3924.3924     

.0107
2.733

.4043 

.3894 

.3835 

None

 Pb2203
ppm

.0553.0553.0553.0553     

.0009
1.680

.0555 

.0562 

.0543 

None

 S_1820
ppm

.1250.1250.1250.1250     

.0046
3.659

.1302 

.1231 

.1216 

None

 Sb2068
ppm

.0006.0006.0006.0006     

.0014
255.1

-.0009 
 .0019 
 .0007 

None

 Se1960
ppm

.0027.0027.0027.0027     

.0015
54.63

.0012 

.0042 

.0026 

None

 Si2516
ppm

.4414.4414.4414.4414     

.0244
5.539

.4692 

.4321 

.4230 

None

 Sn1899
ppm

.0011.0011.0011.0011     

.0001
6.989

.0011 

.0012 

.0010 

None
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Sample Name: 160-5324-A-11-B        Acquired: 2/14/2014 19:14:48        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0184.0184.0184.0184     

.0008
4.362

.0193 

.0183 

.0177 

None

 Th2832
ppm

.0345.0345.0345.0345     

.0024
7.051

.0359 

.0360 

.0317 

None

 Ti3349
ppm

.7357.7357.7357.7357     

.0314
4.270

.7704 

.7276 

.7092 

None

 Tl1908
ppm

.0010.0010.0010.0010     

.0003
30.21

.0007 

.0013 

.0011 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0027
24.71

-.0121 
-.0125 
-.0077 

None

 V_2908
ppm

.0371.0371.0371.0371     

.0012
3.265

.0380 

.0357 

.0377 

None

 Zn2138
ppm

.0733.0733.0733.0733     

.0021
2.889

.0756 

.0728 

.0715 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7498.67498.67498.67498.6     
 199.6

2.6620

7276.5 
7556.6 
7662.9 
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Sample Name: CCV        Acquired: 2/14/2014 19:18:39        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9508.9508.9508.9508     

.0195
2.051

.9733 

.9406 

.9386 

Chk Pass

 Al3961
ppm

48.2848.2848.2848.28     
 1.37

2.833

49.80 
47.89 
47.15 

Chk Pass

 As1890
ppm

4.8174.8174.8174.817     
 .070

1.448

4.897 
4.771 
4.782 

Chk Pass

 B_2496
ppm

4.7834.7834.7834.783     
 .138

2.893

4.940 
4.731 
4.679 

Chk Pass

 Ba4554
ppm

5.0095.0095.0095.009     
 .224

4.480

5.268 
4.867 
4.892 

Chk Pass

 Be3130
ppm

4.9264.9264.9264.926     
 .158

3.206

5.096 
4.897 
4.785 

Chk Pass

 Bi2230
ppm

4.8424.8424.8424.842     
 .071

1.470

4.923 
4.794 
4.808 

Chk Pass

 Ca1840
ppm

49.2849.2849.2849.28     
  .79

1.601

50.18 
48.72 
48.94 

Chk Pass

 Cd2288
ppm

4.8984.8984.8984.898     
 .074

1.515

4.984 
4.851 
4.860 

Chk Pass

 Co2286
ppm

4.8314.8314.8314.831     
 .069

1.427

4.910 
4.782 
4.800 

Chk Pass

 Cr2835
ppm

4.8834.8834.8834.883     
 .098

2.001

4.996 
4.823 
4.831 

Chk Pass

 Cu2178
ppm

4.8874.8874.8874.887     
 .076

1.565

4.975 
4.836 
4.850 

Chk Pass

 Fe2599
ppm

48.8548.8548.8548.85     
 1.31

2.672

50.35 
48.26 
47.95 

Chk Pass

 K_7664
ppm

48.6148.6148.6148.61     
 1.32

2.724

50.09 
48.20 
47.54 

Chk Pass

 Li6707
ppm

4.8054.8054.8054.805     
 .143

2.969

4.962 
4.771 
4.683 

Chk Pass

 Mg2798
ppm

46.3846.3846.3846.38     
 1.39

3.004

47.99 
45.60 
45.56 

Chk Pass

 Mn2576
ppm

4.8814.8814.8814.881     
 .138

2.821

5.038 
4.825 
4.781 

Chk Pass

 Mo2020
ppm

.9706.9706.9706.9706     

.0145
1.493

.9871 

.9604 

.9641 

Chk Pass

 Na5895
ppm

48.8548.8548.8548.85     
 1.38

2.829

50.39 
48.41 
47.73 

Chk Pass

 Ni2216
ppm

4.9644.9644.9644.964     
 .076

1.539

5.052 
4.914 
4.926 

Chk Pass

 P_1774
ppm

48.8048.8048.8048.80     
  .66

1.359

49.55 
48.31 
48.53 

Chk Pass

 Pb2203
ppm

4.9414.9414.9414.941     
 .077

1.554

5.029 
4.889 
4.905 

Chk Pass

 S_1820
ppm

47.4147.4147.4147.41     
  .70

1.477

48.21 
46.91 
47.11 

Chk Pass

 Sb2068
ppm

.9627.9627.9627.9627     

.0142
1.477

.9791 

.9540 

.9551 

Chk Pass

 Se1960
ppm

.9577.9577.9577.9577     

.0134
1.395

.9731 

.9499 

.9501 

Chk Pass

 Si2516
ppm

4.6764.6764.6764.676     
 .148

3.158

4.845 
4.613 
4.571 

Chk Pass

 Sn1899
ppm

4.9404.9404.9404.940     
 .078

1.578

5.028 
4.882 
4.908 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 19:18:39        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.0395.0395.0395.039     
 .139

2.748

5.198 
4.977 
4.943 

Chk Pass

 Th2832
ppm

4.7454.7454.7454.745     
 .108

2.281

4.870 
4.674 
4.692 

Chk Pass

 Ti3349
ppm

4.8844.8844.8844.884     
 .134

2.750

5.036 
4.830 
4.784 

Chk Pass

 Tl1908
ppm

.9777.9777.9777.9777     

.0165
1.691

.9965 

.9658 

.9707 

Chk Pass

 U_3670
ppm

4.8904.8904.8904.890     
 .111

2.270

5.019 
4.824 
4.828 

Chk Pass

 V_2908
ppm

4.7564.7564.7564.756     
 .143

3.000

4.920 
4.690 
4.658 

Chk Pass

 Zn2138
ppm

4.8714.8714.8714.871     
 .074

1.527

4.957 
4.821 
4.836 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7267.27267.27267.27267.2     
 117.5

1.6171

7131.7 
7341.5 
7328.3 
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Sample Name: CCB        Acquired: 2/14/2014 19:22:28        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0003.0003.0003.0003     

.0001
42.07

.0003 

.0002 

.0005 

Chk Pass

 Al3961
ppm

.0000.0000.0000.0000    <

.0067
3959.

-.0046 
 .0076 
-.0035 

Chk Pass

 As1890
ppm

.0026.0026.0026.0026     

.0013
51.10

.0028 

.0038 

.0012 

Chk Pass

 B_2496
ppm

.0073.0073.0073.0073     

.0021
29.31

.0098 

.0064 

.0058 

Chk Pass

 Ba4554
ppm

.0002.0002.0002.0002     

.0002
114.1

.0003 

.0003 
-.0001 

Chk Pass

 Be3130
ppm

.0005.0005.0005.0005     

.0002
44.48

.0006 

.0007 

.0003 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0019
151.8

.0009 
-.0019 
-.0027 

Chk Pass

 Ca1840
ppm

.0064.0064.0064.0064     

.0004
6.088

.0061 

.0062 

.0068 

Chk Pass

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
68.53

.0001 

.0001 

.0003 

Chk Pass

 Co2286
ppm

.0002.0002.0002.0002     

.0002
125.0

.0000 
 .0002 
 .0004 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    <

.0002
5.523

-.0043 
-.0043 
-.0039 

Chk Pass

 Cu2178
ppm

.0000.0000.0000.0000    <

.0003
37.86

-.0005 
-.0009 
-.0010 

Chk Pass

 Fe2599
ppm

.0059.0059.0059.0059     

.0026
43.63

.0074 

.0073 

.0029 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0025
10.38

-.0219 
-.0270 
-.0245 

Chk Pass

 Li6707
ppm

.0002.0002.0002.0002     

.0003
116.3

.0003 

.0005 
-.0001 

Chk Pass

 Mg2798
ppm

.0148.0148.0148.0148     

.0071
47.80

.0142 

.0222 

.0081 

Chk Pass

 Mn2576
ppm

.0008.0008.0008.0008     

.0003
40.54

.0012 

.0009 

.0005 

Chk Pass

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
27.63

.0002 

.0002 

.0001 

Chk Pass

 Na5895
ppm

.0096.0096.0096.0096     

.0159
165.3

.0049 

.0274 
-.0034 

Chk Pass

 Ni2216
ppm

.0002.0002.0002.0002     

.0002
119.8

.0000 
 .0002 
 .0004 

Chk Pass

 P_1774
ppm

.0040.0040.0040.0040     

.0009
21.37

.0031 

.0041 

.0048 

Chk Pass

 Pb2203
ppm

.0008.0008.0008.0008     

.0001
14.38

.0007 

.0009 

.0007 

Chk Pass

 S_1820
ppm

.0042.0042.0042.0042     

.0014
32.40

.0058 

.0035 

.0034 

Chk Pass

 Sb2068
ppm

.0000.0000.0000.0000    <

.0004
394.4

-.0001 
-.0005 
 .0003 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0009
55.36

-.0006 
-.0018 
-.0024 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0026
19.69

-.0161 
-.0127 
-.0109 

Chk Pass

 Sn1899
ppm

.0004.0004.0004.0004     

.0004
97.87

.0004 

.0000 

.0009 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 19:22:28        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Sr4077
ppm

.0005.0005.0005.0005     

.0003
53.26

.0006 

.0008 

.0002 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0022
28.58

-.0087 
-.0092 
-.0052 

Chk Pass

 Ti3349
ppm

.0003.0003.0003.0003     

.0003
83.71

.0000 

.0005 

.0004 

Chk Pass

 Tl1908
ppm

.0034.0034.0034.0034     

.0005
16.00

.0040 

.0031 

.0031 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.0180
94.80

.0017 
-.0276 
-.0311 

Chk Pass

 V_2908
ppm

.0000.0000.0000.0000    <

.0002
11.57

-.0019 
-.0016 
-.0019 

Chk Pass

 Zn2138
ppm

.0002.0002.0002.0002     

.0001
48.78

.0001 

.0001 

.0003 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

10548.10548.10548.10548.     
  508.

4.8184

10495. 
11081. 
10069. 
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Sample Name: 160-5324-A-12-B        Acquired: 2/14/2014 19:26:25        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0008
252.9

-.0010 
 .0006 
-.0005 

None

 Al3961
ppm

9.4839.4839.4839.483     
 .426

4.492

9.951 
9.381 
9.117 

None

 As1890
ppm

.0053.0053.0053.0053     

.0005
10.04

.0055 

.0047 

.0058 

None

 B_2496
ppm

.0066.0066.0066.0066     

.0006
8.556

.0060 

.0068 

.0071 

None

 Ba4554
ppm

.0722.0722.0722.0722     

.0033
4.561

.0758 

.0716 

.0693 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0001
20.96

.0003 

.0003 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0017
40.91

-.0056 
-.0049 
-.0023 

None

 Ca1840
ppm

4.9244.9244.9244.924     
 .170

3.446

5.115 
4.870 
4.788 

None

 Cd2288
ppm

.0002.0002.0002.0002     

.0001
35.82

.0001 

.0003 

.0003 

None

 Co2286
ppm

.0103.0103.0103.0103     

.0001
1.217

.0103 

.0104 

.0101 

None

 Cr2835
ppm

.0622.0622.0622.0622     

.0021
3.327

.0644 

.0619 

.0603 

None

 Cu2178
ppm

.0196.0196.0196.0196     

.0025
12.76

.0220 

.0197 

.0170 

None

 Fe2599
ppm

18.8218.8218.8218.82     
  .82

4.361

19.71 
18.63 
18.11 

None

 K_7664
ppm

1.3251.3251.3251.325     
 .057

4.287

1.391 
1.290 
1.296 

None

 Li6707
ppm

.0105.0105.0105.0105     

.0009
8.643

.0114 

.0096 

.0104 

None

 Mg2798
ppm

4.4784.4784.4784.478     
 .197

4.394

4.697 
4.418 
4.317 

None

 Mn2576
ppm

.2192.2192.2192.2192     

.0093
4.261

.2295 

.2169 

.2113 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0001
27.28

.0003 

.0002 

.0002 

None

 Na5895
ppm

.2261.2261.2261.2261     

.0163
7.221

.2416 

.2277 

.2090 

None

 Ni2216
ppm

.0563.0563.0563.0563     

.0020
3.576

.0586 

.0557 

.0547 

None

 P_1774
ppm

.3671.3671.3671.3671     

.0115
3.128

.3802 

.3623 

.3587 

None

 Pb2203
ppm

.0520.0520.0520.0520     

.0017
3.314

.0539 

.0516 

.0505 

None

 S_1820
ppm

.1192.1192.1192.1192     

.0048
3.999

.1244 

.1181 

.1150 

None

 Sb2068
ppm

.0016.0016.0016.0016     

.0012
78.70

.0002 

.0019 

.0026 

None

 Se1960
ppm

.0011.0011.0011.0011     

.0010
86.11

.0022 

.0004 

.0008 

None

 Si2516
ppm

.5159.5159.5159.5159     

.0290
5.630

.5458 

.5142 

.4878 

None

 Sn1899
ppm

.0016.0016.0016.0016     

.0009
56.46

.0026 

.0013 

.0008 

None
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Sample Name: 160-5324-A-12-B        Acquired: 2/14/2014 19:26:25        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0197.0197.0197.0197     

.0009
4.810

.0207 

.0195 

.0188 

None

 Th2832
ppm

.0378.0378.0378.0378     

.0031
8.181

.0402 

.0390 

.0343 

None

 Ti3349
ppm

.8297.8297.8297.8297     

.0361
4.352

.8693 

.8214 

.7985 

None

 Tl1908
ppm

.0017.0017.0017.0017     

.0012
69.40

.0011 

.0031 

.0010 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0090
43.65

-.0102 
-.0263 
-.0251 

None

 V_2908
ppm

.0403.0403.0403.0403     

.0026
6.469

.0408 

.0427 

.0375 

None

 Zn2138
ppm

.0725.0725.0725.0725     

.0025
3.406

.0752 

.0717 

.0705 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7552.37552.37552.37552.3     
 236.3

3.1289

7289.6 
7619.7 
7747.6 
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Sample Name: 160-5324-A-13-D        Acquired: 2/14/2014 19:30:15        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0001.0001.0001.0001     

.0002
284.3

-.0001 
 .0003 
.0000 

None

 Al3961
ppm

14.0814.0814.0814.08     
  .65

4.612

14.81 
13.88 
13.56 

None

 As1890
ppm

.0044.0044.0044.0044     

.0019
43.71

.0066 

.0038 

.0029 

None

 B_2496
ppm

.0061.0061.0061.0061     

.0006
10.09

.0068 

.0057 

.0058 

None

 Ba4554
ppm

.1575.1575.1575.1575     

.0063
4.002

.1643 

.1562 

.1519 

None

 Be3130
ppm

.0004.0004.0004.0004     

.0000
5.195

.0004 

.0003 

.0004 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0008
24.94

-.0033 
-.0039 
-.0023 

None

 Ca1840
ppm

10.4210.4210.4210.42     
  .30

2.847

10.75 
10.35 
10.17 

None

 Cd2288
ppm

.0008.0008.0008.0008     

.0001
10.84

.0009 

.0007 

.0008 

None

 Co2286
ppm

.0131.0131.0131.0131     

.0004
2.949

.0135 

.0129 

.0128 

None

 Cr2835
ppm

.0719.0719.0719.0719     

.0036
5.000

.0760 

.0693 

.0703 

None

 Cu2178
ppm

.0389.0389.0389.0389     

.0010
2.628

.0397 

.0393 

.0377 

None

 Fe2599
ppm

23.0023.0023.0023.00     
  .93

4.024

24.01 
22.80 
22.19 

None

 K_7664
ppm

1.5231.5231.5231.523     
 .070

4.566

1.602 
1.493 
1.473 

None

 Li6707
ppm

.0103.0103.0103.0103     

.0012
11.19

.0116 

.0099 

.0094 

None

 Mg2798
ppm

6.2636.2636.2636.263     
 .279

4.461

6.582 
6.141 
6.064 

None

 Mn2576
ppm

.3837.3837.3837.3837     

.0170
4.434

.4031 

.3771 

.3711 

None

 Mo2020
ppm

.0003.0003.0003.0003     

.0002
57.13

.0001 

.0004 

.0004 

None

 Na5895
ppm

.3108.3108.3108.3108     

.0211
6.775

.3316 

.3114 

.2895 

None

 Ni2216
ppm

.0564.0564.0564.0564     

.0021
3.647

.0586 

.0560 

.0546 

None

 P_1774
ppm

.5543.5543.5543.5543     

.0159
2.870

.5725 

.5472 

.5431 

None

 Pb2203
ppm

.0968.0968.0968.0968     

.0030
3.087

.1000 

.0963 

.0941 

None

 S_1820
ppm

.4006.4006.4006.4006     

.0108
2.698

.4123 

.3984 

.3911 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0008
364.3

.0003 

.0002 
-.0012 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0029
293.4

.0016 
-.0042 
-.0004 

None

 Si2516
ppm

1.5491.5491.5491.549     
 .082

5.301

1.642 
1.519 
1.487 

None

 Sn1899
ppm

.0013.0013.0013.0013     

.0005
37.95

.0015 

.0007 

.0017 

None
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Sample Name: 160-5324-A-13-D        Acquired: 2/14/2014 19:30:15        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0309.0309.0309.0309     

.0012
3.984

.0323 

.0307 

.0298 

None

 Th2832
ppm

.0422.0422.0422.0422     

.0017
4.026

.0435 

.0403 

.0429 

None

 Ti3349
ppm

.8952.8952.8952.8952     

.0371
4.150

.9363 

.8851 

.8641 

None

 Tl1908
ppm

.0024.0024.0024.0024     

.0017
73.40

.0029 

.0038 

.0004 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0215
128.0

.0050 
-.0380 
-.0175 

None

 V_2908
ppm

.0480.0480.0480.0480     

.0036
7.596

.0522 

.0460 

.0458 

None

 Zn2138
ppm

.1535.1535.1535.1535     

.0042
2.713

.1580 

.1527 

.1498 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7293.27293.27293.27293.2     
 216.9

2.9739

7051.9 
7355.8 
7472.0 
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Sample Name: 160-5324-A-14-B        Acquired: 2/14/2014 19:34:04        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0001
525.6

.0001 
-.0001 
-.0001 

None

 Al3961
ppm

12.8112.8112.8112.81     
  .52

4.056

13.38 
12.68 
12.37 

None

 As1890
ppm

.0197.0197.0197.0197     

.0004
1.860

.0200 

.0193 

.0199 

None

 B_2496
ppm

.0166.0166.0166.0166     

.0036
21.87

.0201 

.0169 

.0129 

None

 Ba4554
ppm

.3187.3187.3187.3187     

.0133
4.173

.3331 

.3162 

.3069 

None

 Be3130
ppm

.0005.0005.0005.0005     

.0000
4.104

.0005 

.0005 

.0005 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0028
73.26

-.0037 
-.0011 
-.0067 

None

 Ca1840
ppm

10.5110.5110.5110.51     
  .20

1.913

10.73 
10.49 
10.33 

None

 Cd2288
ppm

.0009.0009.0009.0009     

.0002
25.98

.0006 

.0011 

.0008 

None

 Co2286
ppm

.0128.0128.0128.0128     

.0003
1.987

.0131 

.0126 

.0129 

None

 Cr2835
ppm

.0643.0643.0643.0643     

.0016
2.535

.0661 

.0639 

.0629 

None

 Cu2178
ppm

.0600.0600.0600.0600     

.0019
3.176

.0618 

.0602 

.0580 

None

 Fe2599
ppm

26.2926.2926.2926.29     
  .90

3.430

27.28 
26.08 
25.51 

None

 K_7664
ppm

2.1042.1042.1042.104     
 .104

4.959

2.218 
2.081 
2.013 

None

 Li6707
ppm

.0132.0132.0132.0132     

.0015
11.14

.0148 

.0120 

.0128 

None

 Mg2798
ppm

6.2726.2726.2726.272     
 .216

3.448

6.510 
6.220 
6.087 

None

 Mn2576
ppm

.3506.3506.3506.3506     

.0115
3.269

.3635 

.3467 

.3415 

None

 Mo2020
ppm

.0007.0007.0007.0007     

.0002
36.08

.0004 

.0009 

.0007 

None

 Na5895
ppm

.3519.3519.3519.3519     

.0113
3.209

.3638 

.3506 

.3413 

None

 Ni2216
ppm

.0592.0592.0592.0592     

.0012
2.099

.0605 

.0588 

.0581 

None

 P_1774
ppm

.7118.7118.7118.7118     

.0084
1.179

.7213 

.7087 

.7054 

None

 Pb2203
ppm

.3301.3301.3301.3301     

.0053
1.611

.3362 

.3277 

.3264 

None

 S_1820
ppm

.5398.5398.5398.5398     

.0079
1.458

.5461 

.5423 

.5309 

None

 Sb2068
ppm

.0028.0028.0028.0028     

.0010
36.75

.0020 

.0024 

.0039 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0026
1253.

-.0010 
-.0016 
 .0032 

None

 Si2516
ppm

.7958.7958.7958.7958     

.0341
4.284

.8349 

.7800 

.7725 

None

 Sn1899
ppm

.0036.0036.0036.0036     

.0003
7.560

.0037 

.0038 

.0033 

None
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Sample Name: 160-5324-A-14-B        Acquired: 2/14/2014 19:34:04        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0403.0403.0403.0403     

.0018
4.349

.0421 

.0401 

.0386 

None

 Th2832
ppm

.0496.0496.0496.0496     

.0014
2.857

.0511 

.0484 

.0492 

None

 Ti3349
ppm

.9673.9673.9673.9673     

.0345
3.566

1.005 
 .9596 
 .9373 

None

 Tl1908
ppm

.0014.0014.0014.0014     

.0005
35.05

.0014 

.0018 

.0009 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0096
1243.

.0090 
-.0102 
-.0011 

None

 V_2908
ppm

.0516.0516.0516.0516     

.0036
6.926

.0557 

.0501 

.0490 

None

 Zn2138
ppm

.2372.2372.2372.2372     

.0033
1.390

.2407 

.2367 

.2342 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7352.57352.57352.57352.5     
 151.2

2.0569

7185.1 
7393.4 
7479.1 
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Sample Name: 160-5324-A-15-B        Acquired: 2/14/2014 19:37:53        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
285.1

-.0006 
-.0004 
 .0004 

None

 Al3961
ppm

8.5948.5948.5948.594     
 .374

4.345

9.017 
8.455 
8.310 

None

 As1890
ppm

.0043.0043.0043.0043     

.0004
8.734

.0046 

.0039 

.0044 

None

 B_2496
ppm

.0099.0099.0099.0099     

.0038
38.40

.0132 

.0107 

.0058 

None

 Ba4554
ppm

.5996.5996.5996.5996     

.0279
4.661

.6310 

.5902 

.5775 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
11.05

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0009
21.61

-.0039 
-.0037 
-.0054 

None

 Ca1840
ppm

4.5554.5554.5554.555     
 .141

3.098

4.711 
4.520 
4.436 

None

 Cd2288
ppm

.0017.0017.0017.0017     

.0001
4.395

.0018 

.0017 

.0016 

None

 Co2286
ppm

.0100.0100.0100.0100     

.0006
5.623

.0105 

.0101 

.0094 

None

 Cr2835
ppm

.0629.0629.0629.0629     

.0026
4.073

.0656 

.0623 

.0606 

None

 Cu2178
ppm

.0278.0278.0278.0278     

.0013
4.522

.0279 

.0289 

.0264 

None

 Fe2599
ppm

17.4417.4417.4417.44     
  .78

4.490

18.31 
17.21 
16.79 

None

 K_7664
ppm

1.2581.2581.2581.258     
 .044

3.488

1.304 
1.253 
1.217 

None

 Li6707
ppm

.0090.0090.0090.0090     

.0007
8.030

.0098 

.0085 

.0086 

None

 Mg2798
ppm

4.3134.3134.3134.313     
 .152

3.520

4.483 
4.263 
4.193 

None

 Mn2576
ppm

.2243.2243.2243.2243     

.0096
4.271

.2350 

.2213 

.2166 

None

 Mo2020
ppm

.0012.0012.0012.0012     

.0003
27.76

.0015 

.0011 

.0009 

None

 Na5895
ppm

.2844.2844.2844.2844     

.0083
2.904

.2925 

.2760 

.2847 

None

 Ni2216
ppm

.0542.0542.0542.0542     

.0015
2.744

.0557 

.0541 

.0527 

None

 P_1774
ppm

.3761.3761.3761.3761     

.0116
3.077

.3887 

.3738 

.3659 

None

 Pb2203
ppm

.1426.1426.1426.1426     

.0046
3.204

.1478 

.1400 

.1398 

None

 S_1820
ppm

.2292.2292.2292.2292     

.0088
3.822

.2381 

.2292 

.2205 

None

 Sb2068
ppm

.0000.0000.0000.0000    <

.0017
231.3

.0009 
-.0007 
-.0024 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0010
44.52

-.0024 
-.0013 
-.0033 

None

 Si2516
ppm

.5763.5763.5763.5763     

.0413
7.158

.6207 

.5691 

.5392 

None

 Sn1899
ppm

.0025.0025.0025.0025     

.0005
20.67

.0022 

.0023 

.0031 

None
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Sample Name: 160-5324-A-15-B        Acquired: 2/14/2014 19:37:53        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0194.0194.0194.0194     

.0009
4.601

.0204 

.0192 

.0187 

None

 Th2832
ppm

.0339.0339.0339.0339     

.0023
6.802

.0357 

.0313 

.0345 

None

 Ti3349
ppm

1.0541.0541.0541.054     
 .048

4.523

1.107 
1.038 
1.015 

None

 Tl1908
ppm

.0013.0013.0013.0013     

.0002
17.66

.0011 

.0014 

.0015 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0212
306.8

.0103 
-.0004 
-.0306 

None

 V_2908
ppm

.0407.0407.0407.0407     

.0009
2.270

.0415 

.0397 

.0410 

None

 Zn2138
ppm

.1292.1292.1292.1292     

.0039
3.014

.1335 

.1283 

.1259 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7516.07516.07516.07516.0     
 238.8

3.1772

7251.9 
7579.6 
7716.6 
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Sample Name: 160-5324-A-16-C        Acquired: 2/14/2014 19:41:43        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
53.81

-.0005 
-.0002 
-.0007 

None

 Al3961
ppm

9.2399.2399.2399.239     
 .425

4.600

9.710 
9.121 
8.885 

None

 As1890
ppm

.0050.0050.0050.0050     

.0004
9.031

.0054 

.0049 

.0045 

None

 B_2496
ppm

.0030.0030.0030.0030     

.0015
49.19

.0040 

.0038 

.0013 

None

 Ba4554
ppm

.1332.1332.1332.1332     

.0062
4.691

.1401 

.1315 

.1279 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
4.147

.0003 

.0003 

.0003 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0026
80.44

-.0022 
-.0013 
-.0062 

None

 Ca1840
ppm

4.9384.9384.9384.938     
 .140

2.844

5.100 
4.846 
4.869 

None

 Cd2288
ppm

.0012.0012.0012.0012     

.0001
4.519

.0013 

.0012 

.0012 

None

 Co2286
ppm

.0106.0106.0106.0106     

.0003
2.623

.0109 

.0103 

.0105 

None

 Cr2835
ppm

.0732.0732.0732.0732     

.0023
3.203

.0756 

.0709 

.0730 

None

 Cu2178
ppm

.0241.0241.0241.0241     

.0024
10.16

.0248 

.0214 

.0261 

None

 Fe2599
ppm

20.6720.6720.6720.67     
  .88

4.252

21.67 
20.32 
20.02 

None

 K_7664
ppm

.9661.9661.9661.9661     

.0251
2.593

.9872 

.9384 

.9726 

None

 Li6707
ppm

.0082.0082.0082.0082     

.0007
8.056

.0090 

.0077 

.0080 

None

 Mg2798
ppm

4.6064.6064.6064.606     
 .170

3.698

4.802 
4.502 
4.513 

None

 Mn2576
ppm

.2580.2580.2580.2580     

.0103
4.005

.2698 

.2532 

.2509 

None

 Mo2020
ppm

.0005.0005.0005.0005     

.0001
24.73

.0005 

.0004 

.0007 

None

 Na5895
ppm

.1494.1494.1494.1494     

.0033
2.189

.1532 

.1473 

.1477 

None

 Ni2216
ppm

.0607.0607.0607.0607     

.0022
3.685

.0633 

.0593 

.0595 

None

 P_1774
ppm

.4403.4403.4403.4403     

.0120
2.715

.4541 

.4331 

.4336 

None

 Pb2203
ppm

.1524.1524.1524.1524     

.0053
3.457

.1585 

.1492 

.1495 

None

 S_1820
ppm

.2237.2237.2237.2237     

.0051
2.301

.2297 

.2210 

.2206 

None

 Sb2068
ppm

.0013.0013.0013.0013     

.0018
140.7

.0004 

.0000 

.0033 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0013
1078.

.0005 
-.0017 
 .0007 

None

 Si2516
ppm

.5296.5296.5296.5296     

.0269
5.085

.5591 

.5233 

.5064 

None

 Sn1899
ppm

.0033.0033.0033.0033     

.0003
10.56

.0031 

.0037 

.0031 

None
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Sample Name: 160-5324-A-16-C        Acquired: 2/14/2014 19:41:43        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0183.0183.0183.0183     

.0009
4.818

.0192 

.0180 

.0175 

None

 Th2832
ppm

.0382.0382.0382.0382     

.0083
21.77

.0440 

.0287 

.0420 

None

 Ti3349
ppm

.8511.8511.8511.8511     

.0388
4.554

.8948 

.8378 

.8208 

None

 Tl1908
ppm

.0017.0017.0017.0017     

.0007
42.41

.0023 

.0019 

.0009 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0134
56.72

-.0094 
-.0361 
-.0254 

None

 V_2908
ppm

.0564.0564.0564.0564     

.0043
7.672

.0605 

.0569 

.0518 

None

 Zn2138
ppm

.1389.1389.1389.1389     

.0043
3.097

.1439 

.1360 

.1369 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7446.47446.47446.47446.4     
 188.1

2.5261

7229.6 
7566.6 
7542.9 
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Sample Name: 160-5324-A-17-B        Acquired: 2/14/2014 19:45:32        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000     

.0006
1562.

.0005 

.0002 
-.0006 

None

 Al3961
ppm

8.8148.8148.8148.814     
 .459

5.210

9.301 
8.751 
8.389 

None

 As1890
ppm

.0045.0045.0045.0045     

.0009
19.41

.0051 

.0035 

.0049 

None

 B_2496
ppm

.0048.0048.0048.0048     

.0007
15.33

.0048 

.0056 

.0041 

None

 Ba4554
ppm

.0495.0495.0495.0495     

.0027
5.398

.0524 

.0490 

.0471 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
18.41

.0003 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0021
40.29

-.0071 
-.0056 
-.0030 

None

 Ca1840
ppm

5.6495.6495.6495.649     
 .209

3.699

5.871 
5.622 
5.456 

None

 Cd2288
ppm

.0006.0006.0006.0006     

.0001
21.03

.0007 

.0005 

.0007 

None

 Co2286
ppm

.0098.0098.0098.0098     

.0004
4.551

.0101 

.0099 

.0093 

None

 Cr2835
ppm

.0723.0723.0723.0723     

.0028
3.895

.0750 

.0725 

.0694 

None

 Cu2178
ppm

.0155.0155.0155.0155     

.0014
8.834

.0168 

.0154 

.0141 

None

 Fe2599
ppm

18.6718.6718.6718.67     
  .94

5.020

19.69 
18.46 
17.85 

None

 K_7664
ppm

1.3631.3631.3631.363     
 .066

4.824

1.432 
1.356 
1.301 

None

 Li6707
ppm

.0090.0090.0090.0090     

.0003
3.383

.0092 

.0086 

.0090 

None

 Mg2798
ppm

4.2854.2854.2854.285     
 .170

3.973

4.478 
4.221 
4.156 

None

 Mn2576
ppm

.2154.2154.2154.2154     

.0105
4.860

.2268 

.2131 

.2062 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
202.7

.0002 

.0001 
-.0001 

None

 Na5895
ppm

.3014.3014.3014.3014     

.0171
5.657

.3182 

.3019 

.2841 

None

 Ni2216
ppm

.0567.0567.0567.0567     

.0022
3.832

.0589 

.0566 

.0546 

None

 P_1774
ppm

.4093.4093.4093.4093     

.0144
3.523

.4251 

.4062 

.3967 

None

 Pb2203
ppm

.0528.0528.0528.0528     

.0022
4.160

.0553 

.0517 

.0513 

None

 S_1820
ppm

.2496.2496.2496.2496     

.0114
4.575

.2600 

.2513 

.2374 

None

 Sb2068
ppm

.0022.0022.0022.0022     

.0004
20.08

.0027 

.0022 

.0018 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0011
156.7

-.0002 
 .0001 
-.0020 

None

 Si2516
ppm

.5716.5716.5716.5716     

.0304
5.323

.6036 

.5681 

.5430 

None

 Sn1899
ppm

.0007.0007.0007.0007     

.0002
30.14

.0005 

.0009 

.0008 

None
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Sample Name: 160-5324-A-17-B        Acquired: 2/14/2014 19:45:32        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0202.0202.0202.0202     

.0012
5.708

.0214 

.0200 

.0192 

None

 Th2832
ppm

.0376.0376.0376.0376     

.0036
9.678

.0412 

.0375 

.0340 

None

 Ti3349
ppm

.7811.7811.7811.7811     

.0398
5.091

.8238 

.7744 

.7451 

None

 Tl1908
ppm

.0013.0013.0013.0013     

.0011
90.20

.0004 

.0009 

.0026 

None

 U_3670
ppm

.0019.0019.0019.0019     

.0045
238.5

.0069 
-.0019 
 .0007 

None

 V_2908
ppm

.0409.0409.0409.0409     

.0015
3.729

.0417 

.0391 

.0418 

None

 Zn2138
ppm

.0709.0709.0709.0709     

.0027
3.809

.0737 

.0707 

.0683 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7446.27446.27446.27446.2     
 246.0

3.3037

7179.6 
7494.8 
7664.3 
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Sample Name: 160-5324-A-18-B        Acquired: 2/14/2014 19:49:22        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0006
150.5

-.0011 
 .0001 
-.0002 

None

 Al3961
ppm

7.3097.3097.3097.309     
 .325

4.439

7.668 
7.224 
7.036 

None

 As1890
ppm

.0054.0054.0054.0054     

.0022
41.42

.0078 

.0046 

.0036 

None

 B_2496
ppm

.0017.0017.0017.0017     

.0015
87.13

.0011 

.0034 

.0006 

None

 Ba4554
ppm

.0429.0429.0429.0429     

.0019
4.532

.0450 

.0423 

.0413 

None

 Be3130
ppm

.0002.0002.0002.0002     

.0000
18.16

.0002 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
46.32

-.0050 
-.0026 
-.0022 

None

 Ca1840
ppm

5.0655.0655.0655.065     
 .121

2.396

5.185 
5.067 
4.942 

None

 Cd2288
ppm

.0008.0008.0008.0008     

.0001
16.61

.0009 

.0009 

.0006 

None

 Co2286
ppm

.0087.0087.0087.0087     

.0001
1.333

.0089 

.0086 

.0087 

None

 Cr2835
ppm

.0676.0676.0676.0676     

.0026
3.864

.0702 

.0676 

.0650 

None

 Cu2178
ppm

.0148.0148.0148.0148     

.0001

.6253

.0147 

.0148 

.0149 

None

 Fe2599
ppm

16.4016.4016.4016.40     
  .72

4.363

17.18 
16.24 
15.77 

None

 K_7664
ppm

1.0531.0531.0531.053     
 .030

2.870

1.087 
1.045 
1.028 

None

 Li6707
ppm

.0084.0084.0084.0084     

.0009
10.15

.0093 

.0077 

.0081 

None

 Mg2798
ppm

3.9113.9113.9113.911     
 .185

4.733

4.110 
3.879 
3.744 

None

 Mn2576
ppm

.1997.1997.1997.1997     

.0087
4.360

.2093 

.1977 

.1922 

None

 Mo2020
ppm

.0002.0002.0002.0002     

.0002
99.84

.0004 

.0000 

.0002 

None

 Na5895
ppm

.3725.3725.3725.3725     

.0112
3.013

.3838 

.3723 

.3613 

None

 Ni2216
ppm

.0484.0484.0484.0484     

.0010
2.048

.0494 

.0485 

.0474 

None

 P_1774
ppm

.4384.4384.4384.4384     

.0108
2.462

.4502 

.4358 

.4291 

None

 Pb2203
ppm

.0623.0623.0623.0623     

.0013
2.068

.0633 

.0609 

.0629 

None

 S_1820
ppm

.2598.2598.2598.2598     

.0087
3.367

.2674 

.2617 

.2502 

None

 Sb2068
ppm

.0005.0005.0005.0005     

.0002
42.25

.0007 

.0005 

.0003 

None

 Se1960
ppm

.0006.0006.0006.0006     

.0016
293.9

-.0009 
 .0002 
 .0023 

None

 Si2516
ppm

.4907.4907.4907.4907     

.0250
5.092

.5194 

.4791 

.4736 

None

 Sn1899
ppm

.0010.0010.0010.0010     

.0005
45.69

.0005 

.0011 

.0014 

None
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Sample Name: 160-5324-A-18-B        Acquired: 2/14/2014 19:49:22        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0218.0218.0218.0218     

.0009
4.147

.0228 

.0216 

.0211 

None

 Th2832
ppm

.0319.0319.0319.0319     

.0032
9.969

.0293 

.0354 

.0310 

None

 Ti3349
ppm

.6276.6276.6276.6276     

.0265
4.222

.6569 

.6207 

.6052 

None

 Tl1908
ppm

.0000.0000.0000.0000    <

.0015
136.3

-.0011 
-.0026 
 .0004 

None

 U_3670
ppm

.0006.0006.0006.0006     

.0115
1787.

.0136 
-.0036 
-.0081 

None

 V_2908
ppm

.0381.0381.0381.0381     

.0043
11.21

.0427 

.0375 

.0342 

None

 Zn2138
ppm

.0728.0728.0728.0728     

.0017
2.317

.0744 

.0729 

.0710 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7320.77320.77320.77320.7     
 233.5

3.1895

7069.4 
7361.7 
7531.0 
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Sample Name: 160-5324-A-19-B        Acquired: 2/14/2014 19:53:11        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0003
240.0

-.0003 
-.0002 
 .0002 

None

 Al3961
ppm

9.8839.8839.8839.883     
 .419

4.244

10.35 
 9.749 
 9.547 

None

 As1890
ppm

.0036.0036.0036.0036     

.0016
44.76

.0055 

.0027 

.0027 

None

 B_2496
ppm

.0023.0023.0023.0023     

.0023
99.18

.0005 

.0015 

.0049 

None

 Ba4554
ppm

.1293.1293.1293.1293     

.0055
4.253

.1354 

.1279 

.1247 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
10.88

.0003 

.0003 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0015
41.36

-.0050 
-.0038 
-.0021 

None

 Ca1840
ppm

5.5475.5475.5475.547     
 .137

2.464

5.701 
5.501 
5.439 

None

 Cd2288
ppm

.0007.0007.0007.0007     

.0001
8.257

.0008 

.0007 

.0008 

None

 Co2286
ppm

.0104.0104.0104.0104     

.0002
2.351

.0102 

.0107 

.0103 

None

 Cr2835
ppm

.0589.0589.0589.0589     

.0015
2.594

.0602 

.0594 

.0572 

None

 Cu2178
ppm

.0225.0225.0225.0225     

.0005
2.001

.0229 

.0220 

.0226 

None

 Fe2599
ppm

18.5118.5118.5118.51     
  .67

3.607

19.25 
18.30 
17.97 

None

 K_7664
ppm

1.4731.4731.4731.473     
 .096

6.484

1.581 
1.441 
1.398 

None

 Li6707
ppm

.0111.0111.0111.0111     

.0007
5.858

.0106 

.0109 

.0119 

None

 Mg2798
ppm

4.8594.8594.8594.859     
 .162

3.341

5.040 
4.810 
4.726 

None

 Mn2576
ppm

.2559.2559.2559.2559     

.0089
3.488

.2661 

.2524 

.2493 

None

 Mo2020
ppm

.0005.0005.0005.0005     

.0002
49.78

.0006 

.0002 

.0007 

None

 Na5895
ppm

.2907.2907.2907.2907     

.0134
4.603

.3032 

.2922 

.2766 

None

 Ni2216
ppm

.0580.0580.0580.0580     

.0013
2.228

.0595 

.0576 

.0570 

None

 P_1774
ppm

.4139.4139.4139.4139     

.0105
2.532

.4257 

.4100 

.4059 

None

 Pb2203
ppm

.0630.0630.0630.0630     

.0023
3.585

.0653 

.0630 

.0608 

None

 S_1820
ppm

.3675.3675.3675.3675     

.0049
1.339

.3731 

.3638 

.3655 

None

 Sb2068
ppm

.0010.0010.0010.0010     

.0014
135.3

-.0004 
 .0024 
 .0011 

None

 Se1960
ppm

.0002.0002.0002.0002     

.0008
354.5

.0010 
-.0006 
 .0002 

None

 Si2516
ppm

.5354.5354.5354.5354     

.0240
4.478

.5613 

.5308 

.5140 

None

 Sn1899
ppm

.0013.0013.0013.0013     

.0004
32.01

.0015 

.0016 

.0008 

None
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Sample Name: 160-5324-A-19-B        Acquired: 2/14/2014 19:53:11        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0231.0231.0231.0231     

.0010
4.106

.0242 

.0228 

.0224 

None

 Th2832
ppm

.0343.0343.0343.0343     

.0036
10.41

.0377 

.0346 

.0306 

None

 Ti3349
ppm

.8656.8656.8656.8656     

.0301
3.473

.8991 

.8567 

.8411 

None

 Tl1908
ppm

.0017.0017.0017.0017     

.0004
25.18

.0018 

.0020 

.0012 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0098
294.7

.0080 
-.0087 
-.0093 

None

 V_2908
ppm

.0445.0445.0445.0445     

.0046
10.41

.0498 

.0423 

.0413 

None

 Zn2138
ppm

.0883.0883.0883.0883     

.0019
2.137

.0905 

.0874 

.0871 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7647.07647.07647.07647.0     
 177.1

2.3153

7447.4 
7708.5 
7785.1 
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Sample Name: 160-5324-A-20-B        Acquired: 2/14/2014 19:57:01        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.0000.0000.0000.0000    <

.0005
45.71

-.0017 
-.0006 
-.0011 

None

 Al3961
ppm

10.4310.4310.4310.43     
  .51

4.909

11.01 
10.28 
10.02 

None

 As1890
ppm

.0037.0037.0037.0037     

.0005
13.87

.0032 

.0037 

.0042 

None

 B_2496
ppm

.0043.0043.0043.0043     

.0011
24.80

.0053 

.0044 

.0031 

None

 Ba4554
ppm

.1096.1096.1096.1096     

.0051
4.609

.1153 

.1079 

.1056 

None

 Be3130
ppm

.0003.0003.0003.0003     

.0000
15.01

.0003 

.0002 

.0002 

None

 Bi2230
ppm

.0000.0000.0000.0000    <

.0044
123.9

.0012 
-.0042 
-.0075 

None

 Ca1840
ppm

6.4976.4976.4976.497     
 .161

2.481

6.676 
6.449 
6.364 

None

 Cd2288
ppm

.0018.0018.0018.0018     

.0002
9.367

.0019 

.0019 

.0016 

None

 Co2286
ppm

.0113.0113.0113.0113     

.0002
1.633

.0115 

.0111 

.0113 

None

 Cr2835
ppm

.0606.0606.0606.0606     

.0023
3.745

.0633 

.0596 

.0591 

None

 Cu2178
ppm

.0183.0183.0183.0183     

.0006
3.059

.0180 

.0179 

.0189 

None

 Fe2599
ppm

19.2219.2219.2219.22     
  .74

3.868

20.06 
18.98 
18.63 

None

 K_7664
ppm

1.3231.3231.3231.323     
 .094

7.124

1.431 
1.283 
1.255 

None

 Li6707
ppm

.0114.0114.0114.0114     

.0009
8.266

.0119 

.0119 

.0103 

None

 Mg2798
ppm

4.8764.8764.8764.876     
 .153

3.129

5.040 
4.851 
4.738 

None

 Mn2576
ppm

.2875.2875.2875.2875     

.0111
3.856

.2998 

.2847 

.2782 

None

 Mo2020
ppm

.0001.0001.0001.0001     

.0001
42.84

.0002 

.0001 

.0001 

None

 Na5895
ppm

.2125.2125.2125.2125     

.0087
4.099

.2208 

.2134 

.2034 

None

 Ni2216
ppm

.0574.0574.0574.0574     

.0015
2.570

.0590 

.0569 

.0562 

None

 P_1774
ppm

.4047.4047.4047.4047     

.0093
2.287

.4137 

.4051 

.3952 

None

 Pb2203
ppm

.0551.0551.0551.0551     

.0014
2.612

.0568 

.0544 

.0542 

None

 S_1820
ppm

.1587.1587.1587.1587     

.0034
2.113

.1625 

.1564 

.1570 

None

 Sb2068
ppm

.0002.0002.0002.0002     

.0008
416.1

-.0002 
-.0004 
 .0011 

None

 Se1960
ppm

.0000.0000.0000.0000    <

.0005
87.77

-.0001 
-.0012 
-.0006 

None

 Si2516
ppm

.3907.3907.3907.3907     

.0144
3.682

.4056 

.3896 

.3768 

None

 Sn1899
ppm

.0009.0009.0009.0009     

.0002
19.94

.0007 

.0010 

.0009 

None
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Sample Name: 160-5324-A-20-B        Acquired: 2/14/2014 19:57:01        Type: Unk

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: DF=5

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

.0185.0185.0185.0185     

.0009
4.688

.0195 

.0181 

.0179 

None

 Th2832
ppm

.0340.0340.0340.0340     

.0033
9.696

.0357 

.0360 

.0302 

None

 Ti3349
ppm

.9303.9303.9303.9303     

.0377
4.047

.9726 

.9179 

.9005 

None

 Tl1908
ppm

.0017.0017.0017.0017     

.0010
56.70

.0021 

.0006 

.0024 

None

 U_3670
ppm

.0000.0000.0000.0000    <

.0144
65.85

-.0054 
-.0321 
-.0279 

None

 V_2908
ppm

.0401.0401.0401.0401     

.0032
8.056

.0430 

.0366 

.0408 

None

 Zn2138
ppm

.0773.0773.0773.0773     

.0018
2.373

.0792 

.0769 

.0756 

None

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7563.87563.87563.87563.8     
 170.8

2.2575

7370.2 
7628.6 
7692.7 
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Sample Name: CCV        Acquired: 2/14/2014 20:00:52        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Ag3280
ppm

.9875.9875.9875.9875     

.0294
2.980

1.021 
 .9697 
 .9713 

Chk Pass

 Al3961
ppm

51.3551.3551.3551.35     
  .98

1.915

52.48 
50.82 
50.75 

Chk Pass

 As1890
ppm

4.9844.9844.9844.984     
 .127

2.540

5.130 
4.916 
4.906 

Chk Pass

 B_2496
ppm

4.9434.9434.9434.943     
 .127

2.561

5.088 
4.885 
4.856 

Chk Pass

 Ba4554
ppm

5.2445.2445.2445.244     
 .236

4.499

5.508 
5.054 
5.169 

Chk Pass

 Be3130
ppm

5.0695.0695.0695.069     
 .222

4.370

5.324 
4.965 
4.919 

Chk Pass

 Bi2230
ppm

5.0215.0215.0215.021     
 .128

2.540

5.168 
4.948 
4.947 

Chk Pass

 Ca1840
ppm

50.3350.3350.3350.33     
 1.26

2.497

51.77 
49.70 
49.51 

Chk Pass

 Cd2288
ppm

5.0625.0625.0625.062     
 .132

2.602

5.213 
4.996 
4.976 

Chk Pass

 Co2286
ppm

4.9364.9364.9364.936     
 .124

2.504

5.079 
4.870 
4.860 

Chk Pass

 Cr2835
ppm

5.0215.0215.0215.021     
 .146

2.906

5.189 
4.946 
4.928 

Chk Pass

 Cu2178
ppm

5.0785.0785.0785.078     
 .131

2.581

5.229 
5.003 
5.001 

Chk Pass

 Fe2599
ppm

49.9949.9949.9949.99     
 1.73

3.462

51.97 
49.27 
48.74 

Chk Pass

 K_7664
ppm

53.3153.3153.3153.31     
  .42

.7864

53.64 
52.84 
53.44 

Chk Pass

 Li6707
ppm

5.3525.3525.3525.352     
 .052

.9782

5.317 
5.328 
5.412 

Chk Pass

 Mg2798
ppm

46.8646.8646.8646.86     
 1.59

3.394

48.66 
46.28 
45.65 

Chk Pass

 Mn2576
ppm

4.9954.9954.9954.995     
 .174

3.480

5.193 
4.923 
4.868 

Chk Pass

 Mo2020
ppm

.9981.9981.9981.9981     

.0250
2.502

1.027 
 .9844 
 .9830 

Chk Pass

 Na5895
ppm

53.7153.7153.7153.71     
  .37

.6905

53.87 
53.28 
53.96 

Chk Pass

 Ni2216
ppm

5.1165.1165.1165.116     
 .128

2.507

5.264 
5.051 
5.034 

Chk Pass

 P_1774
ppm

49.9349.9349.9349.93     
 1.29

2.582

51.42 
49.23 
49.15 

Chk Pass

 Pb2203
ppm

5.0735.0735.0735.073     
 .135

2.665

5.229 
5.003 
4.987 

Chk Pass

 S_1820
ppm

49.0749.0749.0749.07     
 1.25

2.539

50.51 
48.37 
48.34 

Chk Pass

 Sb2068
ppm

.9976.9976.9976.9976     

.0258
2.582

1.027 
 .9812 
 .9842 

Chk Pass

 Se1960
ppm

.9924.9924.9924.9924     

.0267
2.694

1.023 
 .9757 
 .9782 

Chk Pass

 Si2516
ppm

4.7904.7904.7904.790     
 .130

2.705

4.939 
4.730 
4.702 

Chk Pass

 Sn1899
ppm

5.0925.0925.0925.092     
 .125

2.453

5.236 
5.027 
5.014 

Chk Pass
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Sample Name: CCV        Acquired: 2/14/2014 20:00:52        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

 Sr4077
ppm

5.1625.1625.1625.162     
 .094

1.815

5.265 
5.082 
5.139 

Chk Pass

 Th2832
ppm

4.8754.8754.8754.875     
 .141

2.898

5.038 
4.804 
4.784 

Chk Pass

 Ti3349
ppm

5.0495.0495.0495.049     
 .156

3.086

5.227 
4.983 
4.938 

Chk Pass

 Tl1908
ppm

1.0021.0021.0021.002     
 .025

2.457

1.030 
 .9895 
 .9863 

Chk Pass

 U_3670
ppm

5.1035.1035.1035.103     
 .165

3.235

5.294 
5.008 
5.008 

Chk Pass

 V_2908
ppm

4.8394.8394.8394.839     
 .140

2.899

4.999 
4.785 
4.735 

Chk Pass

 Zn2138
ppm

5.0085.0085.0085.008     
 .130

2.590

5.157 
4.937 
4.929 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

7196.77196.77196.77196.7     
 191.0

2.6545

6976.9 
7290.5 
7322.8 
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Sample Name: CCB        Acquired: 2/14/2014 20:04:41        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Ag3280
ppm

.0001.0001.0001.0001     

.0004
462.4

.0003 

.0004 
-.0004 

Chk Pass

 Al3961
ppm

.0088.0088.0088.0088     

.0085
96.84

.0023 

.0056 

.0184 

Chk Pass

 As1890
ppm

.0032.0032.0032.0032     

.0002
5.868

.0030 

.0031 

.0034 

Chk Pass

 B_2496
ppm

.0025.0025.0025.0025     

.0024
94.72

.0019 

.0005 

.0051 

Chk Pass

 Ba4554
ppm

.0004.0004.0004.0004     

.0009
218.6

-.0003 
 .0001 
 .0014 

Chk Pass

 Be3130
ppm

.0011.0011.0011.0011     

.0007
68.64

.0004 

.0009 

.0019 

Chk Pass

 Bi2230
ppm

.0000.0000.0000.0000    <

.0011
32.32

-.0034 
-.0046 
-.0024 

Chk Pass

 Ca1840
ppm

.0101.0101.0101.0101     

.0037
36.39

.0141 

.0069 

.0094 

Chk Pass

 Cd2288
ppm

.0007.0007.0007.0007     

.0004
55.95

.0010 

.0003 

.0009 

Chk Pass

 Co2286
ppm

.0008.0008.0008.0008     

.0003
37.26

.0010 

.0005 

.0010 

Chk Pass

 Cr2835
ppm

.0000.0000.0000.0000    W<

.0004
5.483

-.0082 
-.0081 
-.0074 

Chk Warn
.0061

-.0061

 Cu2178
ppm

.0003.0003.0003.0003     

.0006
224.8

.0006 
-.0004 
 .0006 

Chk Pass

 Fe2599
ppm

.0114.0114.0114.0114     

.0081
70.56

.0040 

.0103 

.0200 

Chk Pass

 K_7664
ppm

.0000.0000.0000.0000    <

.0157
50.79

-.0453 
-.0330 
-.0142 

Chk Pass

 Li6707
ppm

.0016.0016.0016.0016     

.0002
13.03

.0016 

.0019 

.0015 

Chk Pass

 Mg2798
ppm

.0372.0372.0372.0372     

.0120
32.18

.0377 

.0489 

.0250 

Chk Pass

 Mn2576
ppm

.0014.0014.0014.0014     

.0009
63.19

.0006 

.0012 

.0024 

Chk Pass

 Mo2020
ppm

.0003.0003.0003.0003     

.0001
34.98

.0003 

.0002 

.0004 

Chk Pass

 Na5895
ppm

.0339.0339.0339.0339     

.0155
45.61

.0366 

.0478 

.0173 

Chk Pass

 Ni2216
ppm

.0006.0006.0006.0006     

.0005
78.59

.0008 

.0001 

.0010 

Chk Pass

 P_1774
ppm

.0081.0081.0081.0081     

.0040
49.90

.0109 

.0035 

.0099 

Chk Pass
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Sample Name: CCB        Acquired: 2/14/2014 20:04:41        Type: QC

Method: 2014v2(v13)        Mode: CONC        Corr. Factor: 1.000000

User: metals          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

 Pb2203
ppm

.0023.0023.0023.0023     

.0002
8.083

.0025 

.0021 

.0022 

Chk Pass

 S_1820
ppm

.0072.0072.0072.0072     

.0040
55.46

.0089 

.0026 

.0100 

Chk Pass

 Sb2068
ppm

.0013.0013.0013.0013     

.0010
75.64

.0002 

.0019 

.0019 

Chk Pass

 Se1960
ppm

.0000.0000.0000.0000    <

.0014
113.1

-.0026 
-.0013 
 .0002 

Chk Pass

 Si2516
ppm

.0000.0000.0000.0000    <

.0075
26.98

-.0325 
-.0319 
-.0192 

Chk Pass

 Sn1899
ppm

.0009.0009.0009.0009     

.0006
67.29

.0010 

.0002 

.0014 

Chk Pass

 Sr4077
ppm

.0011.0011.0011.0011     

.0006
58.22

.0005 

.0010 

.0018 

Chk Pass

 Th2832
ppm

.0000.0000.0000.0000    <

.0055
41.25

-.0160 
-.0170 
-.0070 

Chk Pass

 Ti3349
ppm

.0002.0002.0002.0002     

.0011
482.7

-.0007 
-.0001 
 .0015 

Chk Pass

 Tl1908
ppm

.0035.0035.0035.0035     

.0014
40.82

.0049 

.0036 

.0020 

Chk Pass

 U_3670
ppm

.0000.0000.0000.0000    <

.1021
262.9

-.0880 
-.1071 
 .0785 

Chk Pass

 V_2908
ppm

.0012.0012.0012.0012     

.0024
205.1

.0026 

.0024 
-.0016 

Chk Pass

 Zn2138
ppm

.0001.0001.0001.0001     

.0005
594.0

.0002 
-.0004 
 .0005 

Chk Pass

Int. Std.
Units
Avg
Stddev
%RSD

#1
#2
#3

 Y_3710
Cts/S

18660.18660.18660.18660.     
 6110.

32.743

20786. 
23422. 
11771. 
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 160-5324-1

Login Number: 5324

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ I. io I. I. I. I. I. I. I. I. I. I. 

LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

March 11, 2014 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on February 24, 2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LDC Project# 31370C: 

SDG# 

251670 

Fraction 

Gamma Spectroscopy 

The data validation was performed under EPA Ill guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

Shauna McKellar 
Project Manager/Chemist 

L:IFW TTEC\Aiameda\31370COV _C. wpd 
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Data Validation Report 
NAS Alameda Site 32, FZ01 

SDG: 251670 
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Tetra Tech EC, Inc. 
17885 Von Karman Avenue 
Suite 500 
Irvine, CA 92614 

Prepared by 

Laboratory Data Consultants, Inc. 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

March 7, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level Ill validation results for samples 
collected during the December 2013 sampling period. Data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and a modified outline of the United States Environmental Protection 
Agency (USEPA) Contract Laboratory Program National Functional Guidelines (CLPNFG) for 
Inorganic Superfund Data Review (January 201 0). Where specific guidance is not available, the 
data has been evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Gamma Spectroscopy by Department of Energy (DOE) HASL 300 4.5.2.3 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. EPA Level Ill Automated Data Review outliers 
are presented in Enclosure I. 

All sample results were subjected to EPA Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, method blanks, laboratory duplicates (DUP), and laboratory control 
sample (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFG 
were incorporated with the program's reference library to assess compliance with project 
requirements. 
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The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for several isotopes. The 
sample activities were either not detected or were significantly greater than the activities found 
in the associated methods blanks; therefore, no data were qualified. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

VIII. Carrier Recovery 

Carrier recoveries were not required by the method. 

IX. Minimum Detectable Activity (MDA) 

Minimum detectable activities were not reviewed for EPA Levell II review. 

X. Sample Result Verification 

Sample result verifications were not reviewed for EPA Levell II review. 

XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 
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XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QA/QC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels. All data are deemed useable for the intended 
use. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep 
Collected Field Sample ID Lab Sample ID Type Method 

16-Dec-2013 FZ01-SU22-005 251670-001 N GEN PREP 

Ill = EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrix Spike Duplicate 

Analytical 
Method 

HASL300 

Review 
Level 

3 
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Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch 10: 251670 

EDD Filename: 251670 

Data Qualifier Summary 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

No Data Review Qualifiers Appliect." ,, ' '* '""' H 



Attachment 3 

Field Blank Summary 
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Enclosure I 

EPA Level Ill ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

251670 



Lab Reporting Batch ID: 251670 

EDD Filename: 251670 

QC720635 

Method Blank Outlier Report 

Project Name and Number: 4659FZ01 - Alameda Site 32 
3/7/2014 7:44:47 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Result 

0.0645 pCi/g 
0.0646 pCi/g 
0.0645 pCi/g 
0.0150 pCi/g 
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LDC #: 31370C35 
SDG #: 251670 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : CT Laboratories. LLC 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: ~/raS}l~ 
Page:_\ of_L 

Reviewer: c7'7.--
2nd Reviewer: ?14 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I :\lalidatiac A[ea 

I. Technical holding times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum dectectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

Yl 
J:"; .. tn ""'""" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 

1 FZ01-SU22-005 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

I I Cam meets 

--- Sampling dates: t?- II &> I (-~ 
FT 
A--- "' 

JS\ ().-{? ('aS I b7 \ ~ 
N L _c_c; 
N 

N 

N 

....----

-----
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

J 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________________________________________________________ _ 

31370C35W. wpd 
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Laboratory Job Number 251670
ANALYTICAL REPORT

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : III                           

Sample ID Lab ID
FZ01-SU22-005       251670-001

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        251670
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/16/13
Samples Received:         12/16/13

This data package contains sample and QC results for one soil sample,
requested for the above referenced project on 12/16/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (DOE HASL 300 4.5.2.3):
These samples were analyzed without a minimum ingrowth period.

No analytical problems were encountered.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

No analytical problems were encountered.

Page 1 of 1
7.2
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Chain of Custody
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Laboratory Job Number 251670

ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Matrix: Soil
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-005                 Received:        12/16/13                      
Lab ID:          251670-001                    Prepared:        12/17/13 00:42                
Matrix:          Soil                          Analyzed:        01/07/14 12:25                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.3 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:12                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.180           0.229          0.175                     
Bismuth-212                          0.418           0.325          0.227                     
Bismuth-214                          0.394           0.0769         0.0293                    
Cesium-137                           0.0124 U        0.0232         0.0177            0.07    
Cobalt-60                            0.0104 U        0.0258         0.0197            0.03    
Europium-152                         0.0586          0.0611         0.0437                    
Europium-154                         0.0381 U        0.0876         0.133                     
Lead-212                             0.386           0.0640         0.0316                    
Lead-214                             0.453           0.0863         0.0397                    
Potassium-40                         9.62            0.970          0.240                     
Protactinium-234                     0.0302 U        0.0903         0.0925                    
Radium-226 (By Bismuth-214)          0.394           0.0769         0.0293            0.2     
Thallium-208                         0.133           0.0346         0.0148                    
Thorium-232 (By Actinium-228)        0.447           0.113          0.0293            0.9     
Thorium-234                          0.444 U         0.754          1.64                      
Uranium-235                          0.0463 U        0.0251         0.124                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/17/13 00:37                
Lab ID:          QC720635                      Analyzed:        01/07/14 13:12                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0337 U        0.158          0.127                    
Bismuth-212                           0.0195 U        0.230          0.187                    
Bismuth-214                           0.0645          0.0455         0.0238                   
Cesium-137                           -0.00102 U       0.0168         0.0137           0.07    
Cobalt-60                             0.00450 U       0.0145         0.0162           0.03    
Europium-152                          0.00788 U       0.0143         0.0377                   
Europium-154                          0.0127 U        0.0174         0.0964                   
Lead-212                              0.0107 U        0.0265         0.0219                   
Lead-214                              0.0646          0.0378         0.0234                   
Potassium-40                         -0.156 U         0.559          0.245                    
Protactinium-234                     -0.0171 U        0.0791         0.0638                   
Radium-226 (By Bismuth-214)           0.0645          0.0455         0.0238           0.2     
Thallium-208                          0.0150          0.0204         0.0125                   
Thorium-232 (By Actinium-228)         0.00440 U       0.0297         0.0162           0.9     
Thorium-234                          -0.319 U         1.04           0.822                    
Uranium-235                          -0.0299 U        0.128          0.103                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/17/13 00:33                
Type:            LCS                           Analyzed:        01/07/14 12:25                
Lab ID:          QC720636                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   367.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               11.57                0.3773    89     54-146  

Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251670                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Sampled:         12/16/13 09:03                
Type:            SDUP                          Received:        12/16/13                      
MSS Lab ID:      251671-012                    Prepared:        12/17/13 12:39                
Lab ID:          QC720906                      Analyzed:        01/07/14 19:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   375.75 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.01850 U      0.2417       0.1821 U       0.2641       0.2060                  NC  40  NC    1   

Bismuth-212                       0.5792         0.3535       0.6276         0.3788       0.2495                  8   40  0.066 1   

Bismuth-214                       0.4476         0.08507      0.5562         0.09281      0.03107                 22  40  0.610 1   

Cesium-137                        0.1606         0.03909      0.1556         0.04234      0.01760          0.07   3   40  0.062 1   

Cobalt-60                         0.003956 U     0.01922      0.01273 U      0.02368      0.01753          0.03   NC  40  NC    1   

Europium-152                      0.02914 U      0.05113      0.02611 U      0.06302      0.04981                 NC  40  NC    1   

Europium-154                     -0.008272 U     0.04288      0.007843 U     0.05785      0.1321                  NC  40  NC    1   

Lead-212                          0.4935         0.07514      0.5534         0.08269      0.03377                 11  40  0.379 1   

Lead-214                          0.5451         0.09417      0.6285         0.09922      0.04108                 14  40  0.431 1   

Potassium-40                      9.618          1.047        9.944          1.078        0.2359                  3   40  0.153 1   

Protactinium-234                  0.009374 U     0.06240      0.02532 U      0.06081      0.09506                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4476         0.08507      0.5562         0.09281      0.03107          0.2    22  40  0.610 1   

Thallium-208                      0.1748         0.04565      0.2112         0.04852      0.02033                 19  40  0.387 1   

Thorium-232 (By Actinium-228)     0.5591         0.1068       0.7528         0.1359       0.04857          0.9    30  40  0.798 1   

Thorium-234                       1.484          1.876        0.6898 U       0.6394       1.775                   NC  40  NC    1   

Uranium-235                       0.06622 U      0.03326      0.1197 U       0.1696       0.1334                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.0
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Initial & Continuing Calibration Data
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/7/2014  Time: 11:30:26

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0367 +0.250037*Channel -1.1826e-008*Channel**2

FWHM (ch) =   2.5853 +0.001103*Channel -4.6168e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.76     0.78   -2.05%
978.52      244.70   244.69  0.00%      0.93     0.91    3.18%

1376.89      344.28   344.29 -0.00%      0.99     1.00   -1.08%
3115.48      778.90   778.91 -0.00%      1.38     1.39   -0.58%
3856.26      964.08   964.07  0.00%      1.54     1.54    0.28%
5632.58     1408.01  1408.02 -0.00%      1.83     1.83    0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/7/2014  Time: 12:08:50

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0234 +0.250077*Channel -1.59944e-008*Channel**2

FWHM (ch) =   2.6593 +0.001007*Channel -3.39515e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.79   -1.77%
978.68      244.70   244.71 -0.00%      0.92     0.90    2.23%

1376.94      344.28   344.29 -0.00%      0.99     1.00   -0.54%
3115.39      778.90   778.91 -0.00%      1.38     1.37    0.68%
3856.11      964.08   964.06  0.00%      1.49     1.51   -0.99%
5632.45     1408.01  1408.02 -0.00%      1.82     1.81    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251670 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404010755001                                   File      : 13_20140107_001               Time      : 07-JAN-2014 11:15      

Cal    : 07-JAN-2014 11:30:26,28-JUN-2013 13:51:40       Caldate   : 07-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.74 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9812 uCi   .0044374   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 0.12  5           

QA-779       0.9800 0.9776 uCi   .011782                                                        1.39 1.24 - 1.51 -0.25 5           

QA-1408      0.9800 0.9904 uCi   .010359    5632.47 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.84 1.63 - 1.99 1.06  5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251670 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414010794001                                   File      : 14_20140107_001               Time      : 07-JAN-2014 11:54      

Cal    : 07-JAN-2014 12:08:50,02-JUL-2013 11:26:20       Caldate   : 07-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.42 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9850 uCi   .0044341   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.51 5           

QA-779        0.9800 0.9890 uCi   .012713                                                        1.38 1.25 - 1.53 0.92 5           

QA-1408       0.9800 0.9879 uCi   .010632    5632.31 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.82 1.61 - 1.96 0.81 5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251670 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404010755002                                   File      : 13_20140107_002               Time      : 07-JAN-2014 11:54      

Cal    : 07-JAN-2014 11:30:26,28-JUN-2013 13:51:40       Caldate   : 07-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.120  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404010755002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251670 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414010794002                                   File      : 14_20140107_002               Time      : 07-JAN-2014 12:14      

Cal    : 07-JAN-2014 12:08:50,02-JUL-2013 11:26:20       Caldate   : 07-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.980  2.12  2.22  DPS          
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1403258542

Instrument : HPGE13                        Begun       : 06/28/13 13:02          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  13_20130628_001  RCCV   QUALITY CONTROL CHEC               06/28/13 13:02 1.0 1          
002  13_20130628_002  RICAL  POINT SOURCE                       06/28/13 13:37 1.0 1          
003  13_20130628_003  RCCV   QUALITY CONTROL CHEC               06/28/13 14:02 1.0 1          
004  13_20130628_004  RICAL  TUNACAN                            06/28/13 14:34 1.0 2          
005  13_20130628_005  RCCV   QUALITY CONTROL CHEC               06/28/13 17:46 1.0 1          
006  13_20130628_006  RICV   EFFICIENCY VERIFICAT               06/28/13 18:05 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404010755

Instrument : HPGE13                        Begun       : 01/07/14 11:15          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     13_20140107_001     RCCV       QUALITY CONTROL CHEC                         01/07/14 11:15    1.0    1                     

002     13_20140107_002     RIB        BACKGROUND CONTAMINA                         01/07/14 11:54    1.0                          

003     13_20140107_003     LCS        QC720636                 Soil      206185    01/07/14 12:25    1.0    2                     

004     13_20140107_004     BLANK      QC720635                 Soil      206185    01/07/14 13:12    1.0                          

005     13_20140107_005     SAMPLE     251671-001               Soil      206185    01/07/14 14:10    1.0                          

006     13_20140107_006     SAMPLE     251671-003               Soil      206185    01/07/14 15:49    1.0                          

007     13_20140107_007     SAMPLE     251671-005               Soil      206185    01/07/14 16:36    1.0                          

008     13_20140107_008     SAMPLE     251671-007               Soil      206185    01/07/14 17:22    1.0                          

009     13_20140107_009     SAMPLE     251671-009               Soil      206185    01/07/14 18:16    1.0                          

010     13_20140107_010     SAMPLE     251671-011               Soil      206185    01/07/14 19:10    1.0                          

011     13_20140107_011     SAMPLE     251671-013               Soil      206185    01/07/14 22:33    1.0                 MASS+    

Standards used:  1=S22259  2=S21337

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1413264175

Instrument : HPGE14                        Begun       : 07/02/13 10:55          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Gamma GS186             

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  14_20130702_001  RCCV   QUALITY CONTROL CHEC               07/02/13 10:55 1.0 1          
002  14_20130702_002  RICAL  POINT SOURCE                       07/02/13 11:11 1.0 1          
003  14_20130702_003  RCCV   QUALITY CONTROL CHEC               07/02/13 12:16 1.0 1          
004  14_20130702_004  RICAL  TUNACAN                            07/02/13 12:32 1.0 2          
005  14_20130702_005  RCCV   QUALITY CONTROL CHEC               07/02/13 15:50 1.0 1          
006  14_20130702_006  RICV   EFFICIENCY VERIFICAT               07/02/13 16:45 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414010794

Instrument : HPGE14                        Begun       : 01/07/14 11:54          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     14_20140107_001     RCCV       QUALITY CONTROL CHEC                         01/07/14 11:54    1.0    1                     

002     14_20140107_002     RIB        BACKGROUND CONTAMINA                         01/07/14 12:14    1.0                          

003     14_20140107_003     SAMPLE     251670-001               Soil      206185    01/07/14 12:25    1.0                          

004     14_20140107_004     SAMPLE     251671-002               Soil      206185    01/07/14 13:12    1.0                          

005     14_20140107_005     SAMPLE     251671-004               Soil      206185    01/07/14 14:10    1.0                          

006     14_20140107_006     SAMPLE     251671-006               Soil      206185    01/07/14 15:50    1.0                          

007     14_20140107_007     SAMPLE     251671-008               Soil      206185    01/07/14 16:37    1.0                 MASS-    

008     14_20140107_008     SAMPLE     251671-010               Soil      206185    01/07/14 17:23    1.0                          

009     14_20140107_009     MSS        251671-012               Soil      206185    01/07/14 18:17    1.0                          

010     14_20140107_010     SDUP       QC720906                 Soil      206185    01/07/14 19:11    1.0                          

011     14_20140107_011     SAMPLE     251671-014               Soil      206185    01/07/14 22:33    1.0                          

Standards used:  1=S22259

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 09-JAN-2014 11:20

Batch Number : 206185                                                            
Matrix       : Soil                              Dose Rate  : <5                 
Date Started : 16-DEC-2013 14:59                 Started by : MAG                

Tray     Sample          QC Type         Weight       Oven In            Oven Out            Sealed          Analysis    Comments 

Num                                       (g)           Date               Date               Date                                

1      251670-001                        350.3    16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:42  GS 186, RA226           

2      251671-001                        362.32   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:46  GS 186, RA226           

3      251671-002                        350.47   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:51  GS 186, RA226           

4      251671-003                        356.71   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:55  GS 186, RA226           

5      251671-004                        350.22   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:00  GS 186, RA226           

6      251671-005                        352.75   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:05  GS 186, RA226           

7      251671-006                        370.26   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:09  GS 186, RA226           

8      251671-007                        333.58   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:14  GS 186, RA226           

9      251671-008                        291.6    16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:18  GS 186, RA226           

10     251671-009                        333.25   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:22  GS 186, RA226           

11     251671-010                        395.57   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:23  GS 186, RA226           

12     251671-011                        390.82   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:30  GS 186, RA226           

13     251671-012                        384.66   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:36  GS 186, RA226           

14     251671-013                        401.23   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:44  GS 186, RA226           

15     251671-014                        379.15   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:52  GS 186, RA226           

QC1    QC720635     BLANK                319.21   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:37  GS 186                  

QC2    QC720636     LCS                  367.15   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:33  GS 186                  

13     QC720906     SDUP of 251671-012   375.75   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:39  GS 186                  
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LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

March 11, 2014 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on February 24, 2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LDC Project# 313700: 

SDG# 

251671 

Fraction 

Gamma Spectroscopy 

The data validation was performed under EPA Ill guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~ 
Shauna McKellar 
Project Manager/Chemist 

L:IFW TTEC\Aiameda\31370COV_D.wpd 
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Data Validation Report 
NAS Alameda Site 32, FZ01 

SDG: 251671 

Prepared for 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue 
Suite 500 
Irvine, CA 92614 

Prepared by 

Laboratory Data Consultants, Inc. 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

March 7, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level Ill validation results for samples 
collected during the December 2013 sampling period. Data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and a modified outline of the United States Environmental Protection 
Agency (USEPA) Contract Laboratory Program National Functional Guidelines (CLPNFG) for 
Inorganic Superfund Data Review (January 201 0). Where specific guidance is not available, the 
data has been evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Gamma Spectroscopy by Department of Energy (DOE) HASL 300 4.5.2.3 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. EPA Level Ill Automated Data Review outliers 
are presented in Enclosure I. 

All sample results were subjected to EPA Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, method blanks, laboratory duplicates (DUP), and laboratory control 
sample (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFG 
were incorporated with the program's reference library to assess compliance with project 
requirements. 
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The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for several isotopes. The 
sample activities were either not detected or were significantly greater than the activities found 
in the associated methods blanks; therefore, no data were qualified. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

VIII. Carrier Recovery 

Carrier recoveries were not required by the method. 

IX. Minimum Detectable Activity (MDA) 

Minimum detectable activities were not reviewed for EPA Level Ill review. 

X. Sample Result Verification 

Sample result verifications were not reviewed for EPA Level Ill review. 

XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 
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XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QA/QC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels. All data are deemed useable for the intended 
use. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample 10 Lab Sample ID Type Method Method Level 

16-Dec-2013 FZ01-SU07-001 251671-001 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU07 -002 251671-002 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU07 -003 251671-003 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU07 -004 251671-004 N GEN PREP HASL300 3 

16-Dec-2013 FZO 1-SU07 -005 251671-005 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU07-006 251671-006 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU08-001 251671-007 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU08-002 251671-008 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU08-003 251671-009 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU08-004 251671-010 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU08-005 251671-011 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU09-001 251671-012 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU09-001 DUP QC720906DUP DUP GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU09-002 251671-013 N GEN PREP HASL300 3 

16-Dec-2013 FZ01-SU09-003 251671-014 N GEN PREP HASL300 3 

Ill= EPA Leve/3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Leve/4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrix Spike Duplicate 
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Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch 10: 251671 

EDD Filename: 251671 

Data Qualifier Summary 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 



Attachment 3 

Field Blank Summary 
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Enclosure I 

EPA Level Ill ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

251671 



Lab Reporting Batch ID: 251671 

EDD Filename: 251671 

Method Blank Outlier Report 
Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Method: 
; o ""' J,"l'~'";;:c'*'"~'f,Y.!)''"'"'""*"IY7 J!:.l"-'{'i':*"J&")!--"'"f?'''iWF-4""Ji)c£0i'li0''""'P~ffi't\\W~~Z,~•:m~~~- • HASL300 : ' " ;. "' ""'~r;"' ""~ "':tv"* +!rt P-"'"' 'd001 w '"= 'J 'msb~"l:n't;': "1?;, :;: '()fi£\Ef'j; },; \ 9, 

Matrix: so 
Method Blank Associated 
Sample ID Analysis Date Analyte Result Samples 

QC720635 1/7/2014 1:12:00 PM BISMUTH-214 0.0645 pCi/g FZ01-SU07 -001 
LEAD-214 0.0646 pCi/g FZ01-SU07-002 
RADIUM-226 (BY BISMUTH-214) 0.0645 pCi/g FZ01-SU07 -003 
THALLIUM-208 0.0150 pCilg FZ01-SU07 -004 

FZ01-SU07 -005 
FZ01-SU07-006 
FZ01-SU08-001 
FZ01-SU08-002 
FZ01-SU08-003 
FZ01-Sl)08-004 
FZ01-SU08-005 
FZ01-SU09-001 
FZ01-SU09-002 
FZ01-SU09-003 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/7/2014 7:52:10 AM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 31370D35 

SDG #: 251671 

VALIDATION COMPLETENESS WORKSHEET 
ADR 

Laboratory : CT Laboratories. LLC 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~ {(}.~\ Vj 
Page:~of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

........... Area 

I. Technical holding times B Sampling dates: 

II. Initial calibration Pt 
Ill. Calibration verification A-
IV. Blanks --
v. Matrix Spike/(Matrix Spike) Duplicates tPr 0-o 
VI. Laboratory control samples N LLS 
VII. Minimum dectectable activity (MDA) N 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

XI l=iPiri hl"nk<: 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples· 
~~ 

1 FZOt-SU07 -001 

2 FZ01-SU07-002 

3 FZ01-SU07-003 

4 FZ01-SU07-004 

5 FZ01-SU07-005 

6 FZ01-SU07-006 

7 FZ01-SU08-001 

8 FZ01-SU08-002 

9 FZ01-SU08-003 

10 FZ01-SU08-004 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

N 

N 

----
-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

FZ01-SU08-005 21 

FZ01-SU09-001 22 

FZ01-SU09-002 23 

FZ01-SU09-003 24 

FZ01-SU07 -002DUP 25 

26 

27 

28 

29 

30 

C1 

17--/J hI (-z) 
I I 

D =Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________________________________________________________ _ 

31370D35W. wpd 





Laboratory Job Number 251671
ANALYTICAL REPORT

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : III                           

Sample ID Lab ID
FZ01-SU07-001       251671-001
FZ01-SU07-002       251671-002
FZ01-SU07-003       251671-003
FZ01-SU07-004       251671-004
FZ01-SU07-005       251671-005
FZ01-SU07-006       251671-006
FZ01-SU08-001       251671-007
FZ01-SU08-002       251671-008
FZ01-SU08-003       251671-009
FZ01-SU08-004       251671-010
FZ01-SU08-005       251671-011
FZ01-SU09-001       251671-012
FZ01-SU09-002       251671-013
FZ01-SU09-003       251671-014

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        251671
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/16/13
Samples Received:         12/16/13

This data package contains sample and QC results for fourteen soil samples,
requested for the above referenced project on 12/16/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (DOE HASL 300 4.5.2.3):
251671-008 was analysed with < 300 grams in the can. 251671-013 was analysed
with > 400 grams in the can.

These samples were analyzed without a minimum ingrowth period.

No other analytical problems were encountered.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
These samples were analyzed with a minimum 21-day ingrowth period.

251671-008 was analysed with < 300 grams in the can. 251671-013 was analysed
with > 400 grams in the can.

No other analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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Laboratory Job Number 251671

ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Matrix: Soil

5 of 41



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-001                 Received:        12/16/13                      
Lab ID:          251671-001                    Prepared:        12/17/13 00:46                
Matrix:          Soil                          Analyzed:        01/07/14 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   362.32 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:26                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.130 U         0.243          0.192                    
Bismuth-212                           0.642           0.355          0.223                    
Bismuth-214                           0.561           0.103          0.0396                   
Cesium-137                            0.478           0.0668         0.0236           0.07    
Cobalt-60                             0.00534 U       0.0154         0.0193           0.03    
Europium-152                          0.0384 U        0.0650         0.0505                   
Europium-154                          0.0579 U        0.178          0.140                    
Lead-212                              0.439           0.0704         0.0351                   
Lead-214                              0.529           0.0842         0.0437                   
Potassium-40                         10.6             1.08           0.310                    
Protactinium-234                      0.00293 U       0.108          0.0890                   
Radium-226 (By Bismuth-214)           0.561           0.103          0.0396           0.2     
Thallium-208                          0.154           0.0369         0.0154                   
Thorium-232 (By Actinium-228)         0.523           0.129          0.0572           0.9     
Thorium-234                           2.19            1.68           1.24                     
Uranium-235                           0.0407 U        0.0364         0.130                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-002                 Received:        12/16/13                      
Lab ID:          251671-002                    Prepared:        12/17/13 00:51                
Matrix:          Soil                          Analyzed:        01/07/14 13:12                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.47 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:30                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.194 U         0.343          0.273                    
Bismuth-212                           0.897           0.383          0.186                    
Bismuth-214                           0.445           0.0970         0.0460                   
Cesium-137                            0.405           0.0584         0.0186           0.07    
Cobalt-60                            -0.00100 U       0.0249         0.0203           0.03    
Europium-152                          0.0330 U        0.0447         0.0552                   
Europium-154                          0.0176 U        0.0569         0.142                    
Lead-212                              0.506           0.0754         0.0386                   
Lead-214                              0.580           0.0929         0.0406                   
Potassium-40                         10.6             1.07           0.299                    
Protactinium-234                      0.0202 U        0.0387         0.104                    
Radium-226 (By Bismuth-214)           0.445           0.0970         0.0460           0.2     
Thallium-208                          0.191           0.0468         0.0205                   
Thorium-232 (By Actinium-228)         0.685           0.160          0.0605           0.9     
Thorium-234                           0.172 U         0.176          1.55                     
Uranium-235                           0.0486 U        0.0316         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      30.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-003                 Received:        12/16/13                      
Lab ID:          251671-003                    Prepared:        12/17/13 00:55                
Matrix:          Soil                          Analyzed:        01/07/14 15:49                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.71 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:33                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.109 U         0.270          0.217                    
Bismuth-212                           0.515           0.387          0.269                    
Bismuth-214                           0.580           0.0917         0.0310                   
Cesium-137                            0.142           0.0375         0.0150           0.07    
Cobalt-60                             0.0145 U        0.0209         0.0179           0.03    
Europium-152                          0.0893          0.0845         0.0493                   
Europium-154                          0.00393 U       0.0217         0.131                    
Lead-212                              0.752           0.0791         0.0342                   
Lead-214                              0.685           0.110          0.0505                   
Potassium-40                         10.1             0.981          0.230                    
Protactinium-234                      0.0229 U        0.103          0.102                    
Radium-226 (By Bismuth-214)           0.580           0.0917         0.0310           0.2     
Thallium-208                          0.264           0.0481         0.0190                   
Thorium-232 (By Actinium-228)         0.846           0.126          0.0675           0.9     
Thorium-234                           0.885 U         0.708          1.78                     
Uranium-235                           0.0573 U        0.0408         0.152                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      24.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-004                 Received:        12/16/13                      
Lab ID:          251671-004                    Prepared:        12/17/13 01:00                
Matrix:          Soil                          Analyzed:        01/07/14 14:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.22 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0727 U        0.347          0.282                    
Bismuth-212                           0.589           0.420          0.245                    
Bismuth-214                           0.497           0.0931         0.0404                   
Cesium-137                            0.127           0.0356         0.0149           0.07    
Cobalt-60                            -0.00563 U       0.0283         0.0226           0.03    
Europium-152                          0.0145 U        0.0628         0.0620                   
Europium-154                         -0.0439 U        0.191          0.152                    
Lead-212                              0.587           0.0769         0.0357                   
Lead-214                              0.599           0.0843         0.0472                   
Potassium-40                          9.94            0.985          0.240                    
Protactinium-234                      0.0194 U        0.0267         0.104                    
Radium-226 (By Bismuth-214)           0.497           0.0931         0.0404           0.2     
Thallium-208                          0.213           0.0468         0.0213                   
Thorium-232 (By Actinium-228)         0.623           0.112          0.0714           0.9     
Thorium-234                           0.848 U         2.31           1.86                     
Uranium-235                           0.178           0.164          0.155                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      32.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-005                 Received:        12/16/13                      
Lab ID:          251671-005                    Prepared:        12/17/13 01:05                
Matrix:          Soil                          Analyzed:        01/07/14 16:36                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:40                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0829 U         0.292          0.237                    
Bismuth-212                          0.856            0.561          0.278                    
Bismuth-214                          0.582            0.0967         0.0355                   
Cesium-137                           0.0427           0.0311         0.0219            0.07   
Cobalt-60                            0.000625 U       0.0271         0.0222            0.03   
Europium-152                         0.0164 U         0.0508         0.0397                   
Europium-154                         0.0229 U         0.0564         0.128                    
Lead-212                             0.626            0.0806         0.0377                   
Lead-214                             0.675            0.0861         0.0352                   
Potassium-40                        10.9              1.04           0.258                    
Protactinium-234                     0 U              0.0546         0.113                    
Radium-226 (By Bismuth-214)          0.582            0.0967         0.0355            0.2    
Thallium-208                         0.201            0.0406         0.0162                   
Thorium-232 (By Actinium-228)        0.698            0.119          0.0557            0.9    
Thorium-234                          1.11 U           0.940          1.61                     
Uranium-235                          0.0418 U         0.0339         0.157                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      25.0

10 of 41



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU07-006                 Received:        12/16/13                      
Lab ID:          251671-006                    Prepared:        12/17/13 01:09                
Matrix:          Soil                          Analyzed:        01/07/14 15:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370.26 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:42                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.226           0.252          0.193                     
Bismuth-212                          0.709           0.380          0.242                     
Bismuth-214                          0.547           0.0945         0.0386                    
Cesium-137                           0.0837          0.0355         0.0176            0.07    
Cobalt-60                            0.00820 U       0.0212         0.0161            0.03    
Europium-152                         0.0159 U        0.0523         0.0606                    
Europium-154                         0.0180 U        0.0527         0.0964                    
Lead-212                             0.634           0.0771         0.0352                    
Lead-214                             0.617           0.0834         0.0452                    
Potassium-40                         9.58            0.967          0.272                     
Protactinium-234                     0.0610 U        0.114          0.0908                    
Radium-226 (By Bismuth-214)          0.547           0.0945         0.0386            0.2     
Thallium-208                         0.217           0.0458         0.0186                    
Thorium-232 (By Actinium-228)        0.788           0.129          0.0532            0.9     
Thorium-234                          2.13            2.02           1.54                      
Uranium-235                          0.0509 U        0.0461         0.148                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      33.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-001                 Received:        12/16/13                      
Lab ID:          251671-007                    Prepared:        12/17/13 01:14                
Matrix:          Soil                          Analyzed:        01/07/14 17:22                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.58 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:46                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.172 U         0.242          0.188                    
Bismuth-212                           0.510           0.372          0.251                    
Bismuth-214                           0.506           0.0942         0.0382                   
Cesium-137                            0.0172 U        0.0251         0.0187           0.07    
Cobalt-60                             0.00314 U       0.0175         0.0224           0.03    
Europium-152                          0.0184 U        0.0363         0.0600                   
Europium-154                          0.0638 U        0.0727         0.129                    
Lead-212                              0.455           0.0776         0.0414                   
Lead-214                              0.623           0.0989         0.0387                   
Potassium-40                         11.6             1.09           0.247                    
Protactinium-234                      0.0208 U        0.0457         0.106                    
Radium-226 (By Bismuth-214)           0.506           0.0942         0.0382           0.2     
Thallium-208                          0.192           0.0418         0.0172                   
Thorium-232 (By Actinium-228)         0.528           0.110          0.0665           0.9     
Thorium-234                           0.992 U         0.703          1.49                     
Uranium-235                           0.124 U         0.174          0.159                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      26.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-002                 Received:        12/16/13                      
Lab ID:          251671-008                    Prepared:        12/17/13 01:18                
Matrix:          Soil                          Analyzed:        01/07/14 16:37                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   291.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:49                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0116 U        0.304          0.249                    
Bismuth-212                           0.878           0.443          0.221                    
Bismuth-214                           0.997           0.127          0.0399                   
Cesium-137                            0.0228 U        0.0329         0.0249           0.07    
Cobalt-60                             0.00353 U       0.0195         0.0211           0.03    
Europium-152                          0.0408 U        0.0623         0.0570                   
Europium-154                          0.0346 U        0.115          0.128                    
Lead-212                              0.504           0.0903         0.0478                   
Lead-214                              0.983           0.126          0.0495                   
Potassium-40                         11.1             1.14           0.290                    
Protactinium-234                      0.00253 U       0.0100         0.117                    
Radium-226 (By Bismuth-214)           0.997           0.127          0.0399           0.2     
Thallium-208                          0.162           0.0410         0.0164                   
Thorium-232 (By Actinium-228)         0.581           0.146          0.0727           0.9     
Thorium-234                           1.85 U          2.41           1.87                     
Uranium-235                           0.0773 U        0.0421         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      34.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-003                 Received:        12/16/13                      
Lab ID:          251671-009                    Prepared:        12/17/13 01:22                
Matrix:          Soil                          Analyzed:        01/07/14 18:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:53                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.114 U        0.266          0.212                     
Bismuth-212                           1.19           0.395          0.140                     
Bismuth-214                           0.576          0.105          0.0435                    
Cesium-137                            0.0806         0.0327         0.0159            0.07    
Cobalt-60                             0.0155         0.0223         0.0155            0.03    
Europium-152                          0.0392 U       0.0598         0.0621                    
Europium-154                          0.0136 U       0.0917         0.149                     
Lead-212                              0.578          0.0820         0.0409                    
Lead-214                              0.696          0.0894         0.0441                    
Potassium-40                          9.22           0.944          0.201                     
Protactinium-234                     -0.0604 U       0.132          0.106                     
Radium-226 (By Bismuth-214)           0.576          0.105          0.0435            0.2     
Thallium-208                          0.205          0.0423         0.0163                    
Thorium-232 (By Actinium-228)         0.710          0.130          0.0511            0.9     
Thorium-234                           1.12 U         2.28           1.82                      
Uranium-235                           0.0836 U       0.0384         0.136                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      27.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-004                 Received:        12/16/13                      
Lab ID:          251671-010                    Prepared:        12/17/13 12:23                
Matrix:          Soil                          Analyzed:        01/07/14 17:23                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   395.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:57                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                         0.0200 U       0.243          0.199                     
Bismuth-212                           0.768          0.403          0.210                     
Bismuth-214                           0.417          0.0865         0.0385                    
Cesium-137                            0.0357         0.0258         0.0178            0.07    
Cobalt-60                             0.0102 U       0.0255         0.0197            0.03    
Europium-152                          0.0861         0.0658         0.0444                    
Europium-154                          0.0309 U       0.103          0.119                     
Lead-212                              0.464          0.0698         0.0361                    
Lead-214                              0.546          0.0843         0.0359                    
Potassium-40                         10.7            0.947          0.196                     
Protactinium-234                      0.0559 U       0.0696         0.0575                    
Radium-226 (By Bismuth-214)           0.417          0.0865         0.0385            0.2     
Thallium-208                          0.215          0.0408         0.0154                    
Thorium-232 (By Actinium-228)         0.626          0.124          0.0546            0.9     
Thorium-234                           0.820 U        0.654          1.58                      
Uranium-235                           0.0812 U       0.0410         0.142                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      35.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU08-005                 Received:        12/16/13                      
Lab ID:          251671-011                    Prepared:        12/17/13 12:30                
Matrix:          Soil                          Analyzed:        01/07/14 19:10                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   390.82 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 08:59                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.155 U         0.225          0.176                     
Bismuth-212                          0.453           0.342          0.236                     
Bismuth-214                          0.396           0.0741         0.0270                    
Cesium-137                           0.203           0.0402         0.0152            0.07    
Cobalt-60                            0.0105 U        0.0222         0.0166            0.03    
Europium-152                         0.0842          0.0735         0.0488                    
Europium-154                         0.0289 U        0.0353         0.150                     
Lead-212                             0.444           0.0695         0.0358                    
Lead-214                             0.480           0.0859         0.0392                    
Potassium-40                         9.92            0.915          0.192                     
Protactinium-234                     0.00197 U       0.100          0.0825                    
Radium-226 (By Bismuth-214)          0.396           0.0741         0.0270            0.2     
Thallium-208                         0.166           0.0382         0.0160                    
Thorium-232 (By Actinium-228)        0.589           0.108          0.0616            0.9     
Thorium-234                          1.29            1.51           1.16                      
Uranium-235                          0.0565 U        0.0449         0.135                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      28.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Received:        12/16/13                      
Lab ID:          251671-012                    Prepared:        12/17/13 12:36                
Matrix:          Soil                          Analyzed:        01/07/14 18:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   384.66 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:03                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0185 U        0.242          0.198                    
Bismuth-212                           0.579           0.352          0.231                    
Bismuth-214                           0.448           0.0827         0.0367                   
Cesium-137                            0.161           0.0384         0.0155           0.07    
Cobalt-60                             0.00396 U       0.0192         0.0151           0.03    
Europium-152                          0.0291 U        0.0511         0.0541                   
Europium-154                         -0.00827 U       0.0429         0.141                    
Lead-212                              0.494           0.0661         0.0304                   
Lead-214                              0.545           0.0906         0.0414                   
Potassium-40                          9.62            0.929          0.223                    
Protactinium-234                      0.00937 U       0.0624         0.0775                   
Radium-226 (By Bismuth-214)           0.448           0.0827         0.0367           0.2     
Thallium-208                          0.175           0.0443         0.0204                   
Thorium-232 (By Actinium-228)         0.559           0.0988         0.0600           0.9     
Thorium-234                           1.48            1.87           1.45                     
Uranium-235                           0.0662 U        0.0330         0.136                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      36.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-002                 Received:        12/16/13                      
Lab ID:          251671-013                    Prepared:        12/17/13 12:44                
Matrix:          Soil                          Analyzed:        01/07/14 22:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   401.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.111 U         0.290          0.234                    
Bismuth-212                           0.843           0.433          0.228                    
Bismuth-214                           0.615           0.0964         0.0371                   
Cesium-137                            0.124           0.0349         0.0153           0.07    
Cobalt-60                             0.00390 U       0.0164         0.0198           0.03    
Europium-152                          0.0363 U        0.0430         0.0516                   
Europium-154                          0.0356 U        0.0654         0.127                    
Lead-212                              0.686           0.0803         0.0383                   
Lead-214                              0.602           0.0902         0.0410                   
Potassium-40                          9.85            0.923          0.221                    
Protactinium-234                     -0.0688 U        0.111          0.0886                   
Radium-226 (By Bismuth-214)           0.615           0.0964         0.0371           0.2     
Thallium-208                          0.238           0.0408         0.0140                   
Thorium-232 (By Actinium-228)         0.722           0.123          0.0519           0.9     
Thorium-234                           1.29 U          2.05           1.63                     
Uranium-235                           0.0408 U        0.0363         0.154                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      29.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-003                 Received:        12/16/13                      
Lab ID:          251671-014                    Prepared:        12/17/13 12:52                
Matrix:          Soil                          Analyzed:        01/07/14 22:33                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   379.15 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         
Sampled:         12/16/13 09:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0581 U        0.271          0.220                    
Bismuth-212                           1.35            0.425          0.173                    
Bismuth-214                           0.669           0.0969         0.0345                   
Cesium-137                            0.141           0.0379         0.0172           0.07    
Cobalt-60                             0.00666 U       0.0168         0.0193           0.03    
Europium-152                          0.0789          0.0876         0.0529                   
Europium-154                          0.0436 U        0.184          0.147                    
Lead-212                              0.655           0.0786         0.0356                   
Lead-214                              0.639           0.0853         0.0376                   
Potassium-40                          9.90            0.962          0.243                    
Protactinium-234                      0.00374 U       0.0120         0.0979                   
Radium-226 (By Bismuth-214)           0.669           0.0969         0.0345           0.2     
Thallium-208                          0.235           0.0417         0.0158                   
Thorium-232 (By Actinium-228)         0.675           0.111          0.0501           0.9     
Thorium-234                           0.335 U         0.391          1.97                     
Uranium-235                           0.0476 U        0.0316         0.147                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      37.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/17/13 00:37                
Lab ID:          QC720635                      Analyzed:        01/07/14 13:12                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.21 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206185                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0337 U        0.158          0.127                    
Bismuth-212                           0.0195 U        0.230          0.187                    
Bismuth-214                           0.0645          0.0455         0.0238                   
Cesium-137                           -0.00102 U       0.0168         0.0137           0.07    
Cobalt-60                             0.00450 U       0.0145         0.0162           0.03    
Europium-152                          0.00788 U       0.0143         0.0377                   
Europium-154                          0.0127 U        0.0174         0.0964                   
Lead-212                              0.0107 U        0.0265         0.0219                   
Lead-214                              0.0646          0.0378         0.0234                   
Potassium-40                         -0.156 U         0.559          0.245                    
Protactinium-234                     -0.0171 U        0.0791         0.0638                   
Radium-226 (By Bismuth-214)           0.0645          0.0455         0.0238           0.2     
Thallium-208                          0.0150          0.0204         0.0125                   
Thorium-232 (By Actinium-228)         0.00440 U       0.0297         0.0162           0.9     
Thorium-234                          -0.319 U         1.04           0.822                    
Uranium-235                          -0.0299 U        0.128          0.103                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/17/13 00:33                
Type:            LCS                           Analyzed:        01/07/14 12:25                
Lab ID:          QC720636                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   367.15 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               11.57                0.3773    89     54-146  

Page 1 of 1                                                                                                                      23.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251671                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU09-001                 Sampled:         12/16/13 09:03                
Type:            SDUP                          Received:        12/16/13                      
MSS Lab ID:      251671-012                    Prepared:        12/17/13 12:39                
Lab ID:          QC720906                      Analyzed:        01/07/14 19:11                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   375.75 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206185                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.01850 U      0.2417       0.1821 U       0.2641       0.2060                  NC  40  NC    1   

Bismuth-212                       0.5792         0.3535       0.6276         0.3788       0.2495                  8   40  0.066 1   

Bismuth-214                       0.4476         0.08507      0.5562         0.09281      0.03107                 22  40  0.610 1   

Cesium-137                        0.1606         0.03909      0.1556         0.04234      0.01760          0.07   3   40  0.062 1   

Cobalt-60                         0.003956 U     0.01922      0.01273 U      0.02368      0.01753          0.03   NC  40  NC    1   

Europium-152                      0.02914 U      0.05113      0.02611 U      0.06302      0.04981                 NC  40  NC    1   

Europium-154                     -0.008272 U     0.04288      0.007843 U     0.05785      0.1321                  NC  40  NC    1   

Lead-212                          0.4935         0.07514      0.5534         0.08269      0.03377                 11  40  0.379 1   

Lead-214                          0.5451         0.09417      0.6285         0.09922      0.04108                 14  40  0.431 1   

Potassium-40                      9.618          1.047        9.944          1.078        0.2359                  3   40  0.153 1   

Protactinium-234                  0.009374 U     0.06240      0.02532 U      0.06081      0.09506                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4476         0.08507      0.5562         0.09281      0.03107          0.2    22  40  0.610 1   

Thallium-208                      0.1748         0.04565      0.2112         0.04852      0.02033                 19  40  0.387 1   

Thorium-232 (By Actinium-228)     0.5591         0.1068       0.7528         0.1359       0.04857          0.9    30  40  0.798 1   

Thorium-234                       1.484          1.876        0.6898 U       0.6394       1.775                   NC  40  NC    1   

Uranium-235                       0.06622 U      0.03326      0.1197 U       0.1696       0.1334                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      31.0
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Initial & Continuing Calibration Data
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/7/2014  Time: 11:30:26

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0367 +0.250037*Channel -1.1826e-008*Channel**2

FWHM (ch) =   2.5853 +0.001103*Channel -4.6168e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.76     0.78   -2.05%
978.52      244.70   244.69  0.00%      0.93     0.91    3.18%

1376.89      344.28   344.29 -0.00%      0.99     1.00   -1.08%
3115.48      778.90   778.91 -0.00%      1.38     1.39   -0.58%
3856.26      964.08   964.07  0.00%      1.54     1.54    0.28%
5632.58     1408.01  1408.02 -0.00%      1.83     1.83    0.02%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/7/2014  Time: 12:08:50

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0234 +0.250077*Channel -1.59944e-008*Channel**2

FWHM (ch) =   2.6593 +0.001007*Channel -3.39515e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.79   -1.77%
978.68      244.70   244.71 -0.00%      0.92     0.90    2.23%

1376.94      344.28   344.29 -0.00%      0.99     1.00   -0.54%
3115.39      778.90   778.91 -0.00%      1.38     1.37    0.68%
3856.11      964.08   964.06  0.00%      1.49     1.51   -0.99%
5632.45     1408.01  1408.02 -0.00%      1.82     1.81    0.21%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251671 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404010755001                                   File      : 13_20140107_001               Time      : 07-JAN-2014 11:15      

Cal    : 07-JAN-2014 11:30:26,28-JUN-2013 13:51:40       Caldate   : 07-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.74 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9812 uCi   .0044374   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 0.12  5           

QA-779       0.9800 0.9776 uCi   .011782                                                        1.39 1.24 - 1.51 -0.25 5           

QA-1408      0.9800 0.9904 uCi   .010359    5632.47 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.84 1.63 - 1.99 1.06  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404010755001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251671 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414010794001                                   File      : 14_20140107_001               Time      : 07-JAN-2014 11:54      

Cal    : 07-JAN-2014 12:08:50,02-JUL-2013 11:26:20       Caldate   : 07-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.42 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9850 uCi   .0044341   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.51 5           

QA-779        0.9800 0.9890 uCi   .012713                                                        1.38 1.25 - 1.53 0.92 5           

QA-1408       0.9800 0.9879 uCi   .010632    5632.31 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.82 1.61 - 1.96 0.81 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414010794001
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251671 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404010755002                                   File      : 13_20140107_002               Time      : 07-JAN-2014 11:54      

Cal    : 07-JAN-2014 11:30:26,28-JUN-2013 13:51:40       Caldate   : 07-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.120  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404010755002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251671 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414010794002                                   File      : 14_20140107_002               Time      : 07-JAN-2014 12:14      

Cal    : 07-JAN-2014 12:08:50,02-JUL-2013 11:26:20       Caldate   : 07-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.980  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414010794002
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1403258542

Instrument : HPGE13                        Begun       : 06/28/13 13:02          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  13_20130628_001  RCCV   QUALITY CONTROL CHEC               06/28/13 13:02 1.0 1          
002  13_20130628_002  RICAL  POINT SOURCE                       06/28/13 13:37 1.0 1          
003  13_20130628_003  RCCV   QUALITY CONTROL CHEC               06/28/13 14:02 1.0 1          
004  13_20130628_004  RICAL  TUNACAN                            06/28/13 14:34 1.0 2          
005  13_20130628_005  RCCV   QUALITY CONTROL CHEC               06/28/13 17:46 1.0 1          
006  13_20130628_006  RICV   EFFICIENCY VERIFICAT               06/28/13 18:05 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306

Page 1 of 1
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404010755

Instrument : HPGE13                        Begun       : 01/07/14 11:15          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     13_20140107_001     RCCV       QUALITY CONTROL CHEC                         01/07/14 11:15    1.0    1                     

002     13_20140107_002     RIB        BACKGROUND CONTAMINA                         01/07/14 11:54    1.0                          

003     13_20140107_003     LCS        QC720636                 Soil      206185    01/07/14 12:25    1.0    2                     

004     13_20140107_004     BLANK      QC720635                 Soil      206185    01/07/14 13:12    1.0                          

005     13_20140107_005     SAMPLE     251671-001               Soil      206185    01/07/14 14:10    1.0                          

006     13_20140107_006     SAMPLE     251671-003               Soil      206185    01/07/14 15:49    1.0                          

007     13_20140107_007     SAMPLE     251671-005               Soil      206185    01/07/14 16:36    1.0                          

008     13_20140107_008     SAMPLE     251671-007               Soil      206185    01/07/14 17:22    1.0                          

009     13_20140107_009     SAMPLE     251671-009               Soil      206185    01/07/14 18:16    1.0                          

010     13_20140107_010     SAMPLE     251671-011               Soil      206185    01/07/14 19:10    1.0                          

011     13_20140107_011     SAMPLE     251671-013               Soil      206185    01/07/14 22:33    1.0                 MASS+    

Standards used:  1=S22259  2=S21337

Flags used: +=high bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1413264175

Instrument : HPGE14                        Begun       : 07/02/13 10:55          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Gamma GS186             

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  14_20130702_001  RCCV   QUALITY CONTROL CHEC               07/02/13 10:55 1.0 1          
002  14_20130702_002  RICAL  POINT SOURCE                       07/02/13 11:11 1.0 1          
003  14_20130702_003  RCCV   QUALITY CONTROL CHEC               07/02/13 12:16 1.0 1          
004  14_20130702_004  RICAL  TUNACAN                            07/02/13 12:32 1.0 2          
005  14_20130702_005  RCCV   QUALITY CONTROL CHEC               07/02/13 15:50 1.0 1          
006  14_20130702_006  RICV   EFFICIENCY VERIFICAT               07/02/13 16:45 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414010794

Instrument : HPGE14                        Begun       : 01/07/14 11:54          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     14_20140107_001     RCCV       QUALITY CONTROL CHEC                         01/07/14 11:54    1.0    1                     

002     14_20140107_002     RIB        BACKGROUND CONTAMINA                         01/07/14 12:14    1.0                          

003     14_20140107_003     SAMPLE     251670-001               Soil      206185    01/07/14 12:25    1.0                          

004     14_20140107_004     SAMPLE     251671-002               Soil      206185    01/07/14 13:12    1.0                          

005     14_20140107_005     SAMPLE     251671-004               Soil      206185    01/07/14 14:10    1.0                          

006     14_20140107_006     SAMPLE     251671-006               Soil      206185    01/07/14 15:50    1.0                          

007     14_20140107_007     SAMPLE     251671-008               Soil      206185    01/07/14 16:37    1.0                 MASS-    

008     14_20140107_008     SAMPLE     251671-010               Soil      206185    01/07/14 17:23    1.0                          

009     14_20140107_009     MSS        251671-012               Soil      206185    01/07/14 18:17    1.0                          

010     14_20140107_010     SDUP       QC720906                 Soil      206185    01/07/14 19:11    1.0                          

011     14_20140107_011     SAMPLE     251671-014               Soil      206185    01/07/14 22:33    1.0                          

Standards used:  1=S22259

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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Gamma Sample Preparation Summary
as of 09-JAN-2014 11:22

Batch Number : 206185                                                            
Matrix       : Soil                              Dose Rate  : <5                 
Date Started : 16-DEC-2013 14:59                 Started by : MAG                

Tray     Sample          QC Type         Weight       Oven In            Oven Out            Sealed          Analysis    Comments 

Num                                       (g)           Date               Date               Date                                

1      251670-001                        350.3    16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:42  GS 186, RA226           

2      251671-001                        362.32   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:46  GS 186, RA226           

3      251671-002                        350.47   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:51  GS 186, RA226           

4      251671-003                        356.71   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:55  GS 186, RA226           

5      251671-004                        350.22   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:00  GS 186, RA226           

6      251671-005                        352.75   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:05  GS 186, RA226           

7      251671-006                        370.26   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:09  GS 186, RA226           

8      251671-007                        333.58   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:14  GS 186, RA226           

9      251671-008                        291.6    16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:18  GS 186, RA226           

10     251671-009                        333.25   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 01:22  GS 186, RA226           

11     251671-010                        395.57   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:23  GS 186, RA226           

12     251671-011                        390.82   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:30  GS 186, RA226           

13     251671-012                        384.66   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:36  GS 186, RA226           

14     251671-013                        401.23   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:44  GS 186, RA226           

15     251671-014                        379.15   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:52  GS 186, RA226           

QC1    QC720635     BLANK                319.21   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:37  GS 186                  

QC2    QC720636     LCS                  367.15   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 00:33  GS 186                  

13     QC720906     SDUP of 251671-012   375.75   16-DEC-2013 14:59  16-DEC-2013 20:28  17-DEC-2013 12:39  GS 186                  
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ ••• I. I. I. I. I. I. I. I. Ia 

LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

March 11, 2014 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on February 24,2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LDC Project# 31370E: 

SDG# 

251816 

Fraction 

Gamma Spectroscopy 

The data validation was performed under EPA IV guidelines. The analyses were validated 
using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

~c~ 
Shauna McKellar 
Project Manager/Chemist 

L:IFW TTEC\Aiameda\31370COV _E.wpd 
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Data Validation Report 
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Tetra Tech EC, Inc. 
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Irvine, CA 92614 
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Laboratory Data Consultants, Inc. 
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Carlsbad, California 920 10 

March 7, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level IV validation results for samples 
collected during the December 2013 sampling period. Data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and a modified outline of the United States Environmental Protection 
Agency (USEPA) Contract Laboratory Program National Functional Guidelines (CLPNFG) for 
Inorganic Superfund Data Review (January 201 0). Where specific guidance is not available, the 
data has been evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Gamma Spectroscopy by Department of Energy (DOE) HASL 300 4.5.2.3 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. Automated Data Review outliers are presented in 
Enclosure I. DVRs for samples on which EPA Level IV validation was performed are presented 
in Enclosure II. 

All sample results were subjected to EPA Level IV data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, method blanks, laboratory duplicates (DUP), laboratory control sample 
(LCS) and the raw data to confirm sample quantitation and identification. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFGs 
were incorporated with the program's reference library to assess compliance with project 
requirements. 
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The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for lead-212. The sample 
activities were either not detected or were significantly greater than the activities found in the 
associated methods blanks; therefore, no data were qualified. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(o/oR) were within QC limits. 

VIII. Carrier Recovery 

Carrier recoveries were not required by the method. 

IX. Minimum Detectable Activity (MDA) 

The laboratory MDAs were evaluated. All laboratory MDAs met the specified requirements. 

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QA/QC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels. All data are deemed useable for the intended 
use. 

4 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep 
Collected Field Sample ID Lab Sample ID Type Method 

19-Dec-2013 FZ01-SU22-006 251816-001 N GEN PREP 

19-Dec-2013 FZ01-SU22-006DUP QC724760DUP DUP GEN PREP 

Ill = EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD =Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate 

Analytical 
Method 

HASL300 

HASL300 

Review 
Level 

4 

4 
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Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: 251816 

EDD Filename: 251816 

Data Qualifier Summary 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 



Attachment 3 

Field Blank Summary 
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Enclosure I 

ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

251816 



Lab Reporting Batch 10: 251816 

EDD Filename: 251816 

Method Blank Outlier Report 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/7/2014 7:57:52 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Page 1 of 1 



Enclosure II 

EPA Level IV Data Validation Reports 



LDC Report# 31370E35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: NAS Alameda, Site 32, FZ01 

Collection Date: December 19, 2013 

LDC Report Date: February 27, 2014 

Matrix: Soil 

Parameters: Gamma Spectroscopy 

Validation Level: EPA Level IV 

Laboratory: CT Laboratories, LLC 

Sample Delivery Group (SDG): 251816 

Sample Identification 

FZ01-SU22-006 
FZ01-SU22-006DUP 

V:\LOGINIFW TTECIALAMEDA\31370E35_ TE4.DOC 1 



Introduction 

This data review covers 2 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TIEC\ALAMEDA\31370E35_ TE4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated ... Blank ID Isotope Activity Samples 

,,.. lank) Lead-212 0.0227 pCi/g All samples in SDG 251816 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

V:ILOGIN\FW TTECIALAMEDA\31370E35_ TE4. DOC 3 



VIII. Sample Result Verification 

All sample result verifications were acceptable. 

IX. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FW TTEC\ALAMEDA\31370E35_ TE4.DOC 4 



NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy - Data Qualification Summary - SDG 251816 

No Sample Data Qualified in this SDG 

NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
251816 

No Sample Data Qualified in this SDG 

V:\LOGIN\FW TTEC\AlAMEDA\31370E35_ TE4. DOC 5 



LDC #: 31370E35 
SDG #: 251816 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : CT Laboratories. LLC 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:~/~5{11 
Page:_Lof+

Reviewer: 01 _ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea 

I. Technical holding times 

II. Initial calibration 

Ill. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum dectectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

XI FiF>Irl hl,.nkc: 

Note: A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: So~\ 
1 FZ01-SU22-006 11 

2 FZ01-SU22-006DUP 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

I I Ccmmeots 

·f\ Sampling dates: l -z_ I tcr /\~ 
Pt -
'{\ 

5,.1 
rviA- ('{)<) : '(){)T fW L t reel I fl . ..o 
A LC~ 
A -
A 
~ 
;V 
IV 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

...... 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

\1 

Notes: ____________________________________________________________________________________ _ 

31370E35W.wpd 
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LDC#: ~ ()7().f~5 VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SEe.-c~ 

Validation Area Yes No NA 

I. Technical holding times /1 

All technical holdinq times were met. 
/ 

II. Calibration 

Were all instruments and detectors calibration as required? ./' 

Were NIST traceable standards used for all calibrations? I 
Was the check source identified by activity and radionuclide? 

7 

Were check sources including background counts analyzed at the requiried 
/~ 

frequency_ and within laboratory control limits? 

Ill. Blanks 

Were blank analyses performed as required? 0 
Were any activities detected in the blanks greater than the minimum detectable I 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate ~ -
which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample ./ 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anavlzed at the required frequency of 5% in this SDG? ~ 
"' Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? /> 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

I 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sample? /' 

Were tracer/carrier recoveries within the QC limits? 
/ 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? / ' 

Were the performance evaluation (PE) samples within the acceptance limits? 7 
VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? I 

RAD-EPAIV ver<:itm 1 o 

Page: _l___ of 2 
Reviewer:___cg_ 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

X. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. 
/ 

Target analytes were detected in the field blanks. 

RAO-FPA 1\/ "'""inn 1 n 

NA 

r 
./ 

./ 

Page:~f,.. 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 31370E35 

METHOD: Radiochemistry, Method See Cover 

Blank 
Action Limit 

No Qualifiers 

0.1135 II I 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Sam les: All 

Sample Identification 

I I _I _I __ I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

31370E35.wpd 

Page\ ofL 
Reviewer~ 

2nd Reviewer:~ 



LDC #: 3~ VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: se....e_ Cdve/L-

Page: \. of \ 

Reviewer~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

"%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Sample ID 

L-CS 

tl 
~ 

rJ 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

«~r(20 

Matrix spike sample 

Duplicate RPD 

\0~b 

Chemical recovery 

I eecalcJJiated 

Found/S (units) True/D (units) I %RorRPD 

Jb.L( l) 17,~ 

\0~/ 10,7_7__ \ 

II 

BeQol:ted 

I 
Acceptable 

%RorRPD (Y/N) 

lc'{ y 

~ J 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC#: ~rfl()f;..~? VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: Jee__ COvV\.-

Page:_l_of_1 _ 

Reviewer: C(L 
2nd reviewer: ~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments? 

Analyte results for _______ _..,{t,.._._;' --'2=-=-\~~----repori:ed with a positive detect were recalculated and verifiec 
using the following equation· 

Concentration = Recalculation: P• ""3b19 tJ, tt s lf'l}t 
(cQm- background) t;oq: 17.JaA :: ~%3<\(1s 0,Lf1G,l'"-'-'l(G} 1) 

2.22 X E X SA X Vol l.L.:"Z..{o.o-z..L-'--\SI){o.LI 5l·\t1)('"')~ :L~)(l.\5,.,...,~ 
0 ,Lj '!JL!CI-t 0. 14<:\ \ 

E = Counter Efficiency ifW', ~~/2-,L..7..{oolqf6u,i) (o, 14't() ('1·~.1-5)C'iSf"'':·~ ·.:: O,Y1" l(·'k :::. 0 ;'?§J. \ "1-SA = Self-absorbance factor 
Vol = Volume of sample .J 

Reported Calculated 
Concentration Concen%;tion Acceptable 

# Sample ID Analyte (~dsn ( 1'('/ ) (YIN) 

\ 1 ~r~L-lL- G.F\l£1 £JS~'l t(' 

~q.-?2b/ ~{r7J4 (1.~ lo ')qQl 
I (;_,,... \~'/ 0.05&) 0,0557 

(Yb--"Ll'L 0 t~f(j Q,'-1\\ 
(f'b--'Lll IO.Lt4~ f1 (.,jL(~ 

'C ,_cl 0 )(Jt[ , lrl '-f 
,--kz.~ IO.t~~ 0,/J·c;, 

·rh-7?)7..-., IA.Lft.;S C5 ,t{~ 
---\Vv-7-~'f { '(,£ \I &£__:, ~ 

Note: ____________________________________ _ 





Laboratory Job Number 251816
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU22-006       251816-001

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/30/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251816
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/19/13
Samples Received:         12/19/13

This data package contains sample and QC results for one soil sample,
requested for the above referenced project on 12/19/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

No analytical problems were encountered.

Page 1 of 1
14.2
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Chain of Custody
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Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-006                 Received:        12/19/13                      
Lab ID:          251816-001                    Prepared:        12/27/13 19:29                
Matrix:          Soil                          Analyzed:        01/20/14 14:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206595                        Uncert. Units:   pCi/g                         
Sampled:         12/19/13 10:31                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.121 U         0.233          0.183                    
Bismuth-212                           0.541           0.372          0.206                    
Bismuth-214                           0.393           0.0977         0.0425                   
Cesium-137                            0.0580          0.0278         0.0144           0.07    
Cobalt-60                            -0.00382 U       0.0327         0.0264           0.03    
Europium-152                          0.0370 U        0.0487         0.0647                   
Europium-154                          0.0154 U        0.0265         0.159                    
Lead-212                              0.411           0.0656         0.0322                   
Lead-214                              0.443           0.0734         0.0343                   
Potassium-40                         10.4             1.02           0.245                    
Protactinium-234                     -0.00627 U       0.0173         0.0899                   
Radium-226 (By Bismuth-214)           0.393           0.0977         0.0425           0.2     
Thallium-208                          0.136           0.0332         0.0121                   
Thorium-232 (By Actinium-228)         0.465           0.108          0.0461           0.9     
Thorium-234                           1.66            1.80           1.37                     
Uranium-235                           0.0300 U        0.0327         0.139                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.2
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/27/13 19:24                
Lab ID:          QC722263                      Analyzed:        01/20/14 15:31                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   310.78 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          206595                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA   
Americium-241                        0.0716 U         0.144          0.110                     
Bismuth-212                          0.0517 U         0.193          0.148                     
Bismuth-214                         -0.00605 U        0.0617         0.0381                    
Cesium-137                          -0.00364 U        0.0176         0.0138            0.07    
Cobalt-60                            0 U              0.0211         0.00579           0.03    
Europium-152                        -0.000346 U       0.0349         0.0287                    
Europium-154                         0.0119 U         0.0231         0.0961                    
Lead-212                             0.0227           0.0347         0.0212                    
Lead-214                             0.0215 U         0.0351         0.0292                    
Potassium-40                        -0.0778 U         0.388          0.287                     
Protactinium-234                     0.0409 U         0.0650         0.0595                    
Radium-226 (By Bismuth-214)         -0.00605 U        0.0617         0.0381            0.2     
Thallium-208                        -0.00228 U        0.00652        0.0171                    
Thorium-232 (By Actinium-228)       -0.0300 U         1.20           0.0341            0.9     
Thorium-234                          0.282 U          1.08           0.861                     
Uranium-235                          0.0231 U         0.0983         0.111                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/27/13 19:18                
Type:            LCS                           Analyzed:        01/20/14 14:17                
Lab ID:          QC722264                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   349.39 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206595                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               16.17                0.4482    124    54-146  

Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251816                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-006                 Sampled:         12/19/13 10:31                
Type:            IDUP                          Received:        12/19/13                      
MSS Lab ID:      251816-001                    Prepared:        12/27/13 19:29                
Lab ID:          QC724760                      Analyzed:        01/20/14 16:49                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   339.25 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          206595                                                                       

Analyte              MSS Result     MSS TPU       Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.1214 U       0.2332       0.2003        0.2295       0.1727                  NC  40  NC    1   

Bismuth-212                       0.5413         0.3728       0.6048        0.4495       0.2562                  11  40  0.077 1   

Bismuth-214                       0.3929         0.09924      0.4031        0.09145      0.04227                 3   40  0.054 1   

Cesium-137                        0.05796        0.02788      0.07224       0.02844      0.01210          0.07   22  40  0.253 1   

Cobalt-60                        -0.003817 U     0.03267      0.01235 U     0.02297      0.01672          0.03   NC  40  NC    1   

Europium-152                      0.03703 U      0.04878      0.02918 U     0.05893      0.04950                 NC  40  NC    1   

Europium-154                      0.01537 U      0.02654      0.06176 U     0.1690       0.1304                  NC  40  NC    1   

Lead-212                          0.4111         0.07205      0.4217        0.07241      0.03164                 3   40  0.074 1   

Lead-214                          0.4435         0.07625      0.4751        0.08246      0.03357                 7   40  0.199 1   

Potassium-40                     10.37           1.149       10.22          1.136        0.2426                  2   40  0.068 1   

Protactinium-234                 -0.006270 U     0.01737      0.02086 U     0.06053      0.09681                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.3929         0.09924      0.4031        0.09145      0.04227          0.2    3   40  0.054 1   

Thallium-208                      0.1364         0.03436      0.1580        0.03833      0.01431                 15  40  0.297 1   

Thorium-232 (By Actinium-228)     0.4651         0.1135       0.4648        0.1176       0.04910          0.9    0   40  0.002 1   

Thorium-234                       1.663          1.809        0.9090 U      0.8665       1.603                   NC  40  NC    1   

Uranium-235                       0.03002 U      0.03276      0.1108        0.09781      0.06882                 NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
Page 1 of 1                                                                                                                      11.1
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/20/2014  Time: 13:25:20

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0300 +0.250053*Channel -1.27671e-008*Channel**2

FWHM (ch) =   2.6000 +0.001116*Channel -4.92926e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.78  0.00%      0.77     0.78   -2.07%
978.49      244.70   244.69  0.00%      0.94     0.91    3.22%

1376.86      344.28   344.29 -0.00%      1.00     1.01   -1.07%
3115.34      778.90   778.91 -0.00%      1.39     1.40   -0.71%
3856.10      964.08   964.07  0.00%      1.55     1.54    0.40%
5632.37     1408.01  1408.02 -0.00%      1.83     1.83   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/20/2014  Time: 13:43:30

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0330 +0.250092*Channel -1.73016e-008*Channel**2

FWHM (ch) =   2.6285 +0.001068*Channel -5.08538e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.76  0.01%      0.78     0.78   -1.02%
978.68      244.70   244.71 -0.01%      0.93     0.91    2.07%

1376.92      344.28   344.29 -0.00%      0.99     1.00   -0.83%
3115.26      778.90   778.90  0.00%      1.35     1.37   -1.29%
3856.02      964.08   964.07  0.00%      1.51     1.50    1.13%
5632.33     1408.01  1408.02 -0.00%      1.75     1.76   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404029590001                                   File      : 13_20140120_001               Time      : 20-JAN-2014 13:10      

Cal    : 20-JAN-2014 13:25:20,28-JUN-2013 13:51:40       Caldate   : 20-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.57 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9825 uCi   .004433    486.89  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.26  5           

QA-779       0.9800 0.9727 uCi   .012228                                                        1.39 1.24 - 1.51 -0.75 5           

QA-1408      0.9800 0.9856 uCi   .010411    5632.26 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.84 1.63 - 1.99 0.57  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404029590001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414029608001                                   File      : 14_20140120_001               Time      : 20-JAN-2014 13:28      

Cal    : 20-JAN-2014 13:43:30,02-JUL-2013 11:26:20       Caldate   : 20-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.32 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9800 uCi   .0044286   487.02  486.00 - 488.00   121.76  121.58 - 121.98   0.78 0.71 - 0.86 0.00 5           

QA-779        0.9800 0.9927 uCi   .012627                                                        1.35 1.25 - 1.53 1.30 5           

QA-1408       0.9800 0.9909 uCi   .010669    5632.22 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.76 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404029590002                                   File      : 13_20140120_002               Time      : 20-JAN-2014 13:27      

Cal    : 20-JAN-2014 13:25:20,28-JUN-2013 13:51:40       Caldate   : 20-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.05 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404029590002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414029608002                                   File      : 14_20140120_002               Time      : 20-JAN-2014 13:46      

Cal    : 20-JAN-2014 13:43:30,02-JUL-2013 11:26:20       Caldate   : 20-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414029608002
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1403258542

Instrument : HPGE13                        Begun       : 06/28/13 13:02          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  13_20130628_001  RCCV   QUALITY CONTROL CHEC               06/28/13 13:02 1.0 1          
002  13_20130628_002  RICAL  POINT SOURCE                       06/28/13 13:37 1.0 1          
003  13_20130628_003  RCCV   QUALITY CONTROL CHEC               06/28/13 14:02 1.0 1          
004  13_20130628_004  RICAL  TUNACAN                            06/28/13 14:34 1.0 2          
005  13_20130628_005  RCCV   QUALITY CONTROL CHEC               06/28/13 17:46 1.0 1          
006  13_20130628_006  RICV   EFFICIENCY VERIFICAT               06/28/13 18:05 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404029590

Instrument : HPGE13                        Begun       : 01/20/14 13:10          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140120_001  RCCV   QUALITY CONTROL CHEC               01/20/14 13:10 1.0 1          
002  13_20140120_002  RIB    BACKGROUND CONTAMINA               01/20/14 13:27 1.0            
003  13_20140120_003  LCS    QC722264             Soil   206595 01/20/14 14:17 1.0 2          
004  13_20140120_004  BLANK  QC722263             Soil   206595 01/20/14 15:31 1.0            

Standards used:  1=S22259  2=S21337
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1413264175

Instrument : HPGE14                        Begun       : 07/02/13 10:55          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Gamma GS186             

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  14_20130702_001  RCCV   QUALITY CONTROL CHEC               07/02/13 10:55 1.0 1          
002  14_20130702_002  RICAL  POINT SOURCE                       07/02/13 11:11 1.0 1          
003  14_20130702_003  RCCV   QUALITY CONTROL CHEC               07/02/13 12:16 1.0 1          
004  14_20130702_004  RICAL  TUNACAN                            07/02/13 12:32 1.0 2          
005  14_20130702_005  RCCV   QUALITY CONTROL CHEC               07/02/13 15:50 1.0 1          
006  14_20130702_006  RICV   EFFICIENCY VERIFICAT               07/02/13 16:45 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414029608

Instrument : HPGE14                        Begun       : 01/20/14 13:28          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File       Type        Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  14_20140120_001  RCCV  QUALITY CONTROL CHEC                01/20/14 13:28 1.0 1          
002  14_20140120_002  RIB   BACKGROUND CONTAMINA                01/20/14 13:46 1.0            
003  14_20140120_003  MSS   251816-001            Soil   206595 01/20/14 14:18 1.0            
004  14_20140120_004  IDUP  QC724760              Soil   206595 01/20/14 16:49 1.0            

Standards used:  1=S22259
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Gamma Sample Preparation Summary
as of 29-JAN-2014 15:36

Batch Number : 206595                                                            
Matrix       : Soil                              Dose Rate  : <5                 
Date Started : 27-DEC-2013 12:34                 Started by : MAG                

Tray     Sample          QC Type         Weight       Oven In            Oven Out            Sealed          Analysis    Comments 

Num                                       (g)           Date               Date               Date                                

1      251816-001                        339.25   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:29  GS 186, RA226           

2      251817-001                        354      27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:37  GS 186                  

3      251817-002                        373.07   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:44  GS 186                  

4      251817-003                        343.6    27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:49  GS 186                  

5      251817-004                        337.5    27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:54  GS 186                  

6      251817-005                        360.31   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:59  GS 186                  

7      251817-006                        349.32   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:07  GS 186                  

8      251817-007                        366.45   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:19  GS 186                  

9      251817-008                        352.25   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:26  GS 186                  

10     251817-009                        363.82   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:32  GS 186                  

11     251817-010                        360.59   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:39  GS 186                  

12     251817-011                        366.08   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:46  GS 186                  

13     251817-012                        363.29   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:52  GS 186                  

14     251817-013                        369.6    27-DEC-2013 13:23  27-DEC-2013 18:08  31-DEC-2013 12:24  GS 186                  

15     251817-014                        381.66   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 21:05  GS 186                  

16     251818-001                        359.67   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 21:42  GS 186                  

17     251818-002                        358.95   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 21:47  GS 186                  

18     251818-003                        360.72   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 21:52  GS 186                  

19     251818-004                        349.46   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 21:57  GS 186                  

20     251818-005                        360.51   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:01  GS 186                  

21     251818-006                        355.05   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:06  GS 186                  

22     251818-007                        373.35   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:12  GS 186                  

23     251818-008                        320.32   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:16  GS 186                  

24     251818-009                        366.33   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:21  GS 186                  

25     251818-010                        376.78   27-DEC-2013 13:23  27-DEC-2013 18:08  31-DEC-2013 14:53  GS 186                  

26     251818-011                        345.55   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:29  GS 186                  

27     251818-012                        369.04   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:33  GS 186                  

28     251818-013                        363.25   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:38  GS 186                  

29     251818-014                        372.96   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 22:42  GS 186                  

QC1    QC722263     BLANK                310.78   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:24  GS 186                  

QC2    QC722264     LCS                  349.39   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:18  GS 186                  

7      QC722266     SDUP of 251817-006   339.48   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 20:13  GS 186                  

25     QC722656     IDUP of 251818-010   376.78   27-DEC-2013 13:23  27-DEC-2013 18:08  31-DEC-2013 14:53  GS 186                  

1      QC724760     IDUP of 251816-001   339.25   27-DEC-2013 13:23  27-DEC-2013 18:08  27-DEC-2013 19:29  RA226                   
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251816-001                   Client ID : FZ01-SU22-006         

Seqnum : 1414029608003                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140120_003                               Batch         : 206595                       Time      : 20-JAN-2014 14:18     

Cal    : 20-JAN-2014 13:43:30,02-JUL-2013 15:48:45     Caldate       : 20-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.25 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.121             0.183                .23304           .23321           0.072        u        

Bismuth-212                         0.541             0.206                .37175           .37278           0.052        u        

Bismuth-214                         0.393             0.0425               .097653          .099236          -0.0060      u        

Cesium-137                          0.0580            0.0144      0.07     .02776           .027884          -0.0036      u        

Cobalt-60                           -0.00382          0.0264      0.03     .032673          .032674          0            u        

Europium-152                        0.0370            0.0647               .048746          .048778          -0.00035     u        

Europium-154                        0.0154            0.159                .026528          .02654           0.012        u        

Lead-212                            0.411             0.0322               .065624          .072049          0.023        u        

Lead-214                            0.443             0.0343               .073372          .076246          0.021        u        

Potassium-40                        10.4              0.245                1.0242           1.1488           -0.078       u        

Protactinium-234                    -0.00627          0.0899               .017298          .017368          0.041        u        

Radium-226 (By Bismuth-214)         0.393             0.0425      0.2      .097653          .099236          -0.0060      u        

Thallium-208                        0.136             0.0121               .033237          .034363          -0.0023      u        

Thorium-232 (By Actinium-228)       0.465             0.0461      0.9      .10843           .11353           -0.030       u        

Thorium-234                         1.66              1.37                 1.8026           1.8094           0.28         u        

Uranium-235                         0.0300            0.139                .032705          .032756          0.023        u        

u=use  
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ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 15:03:59
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120_003.An1              

Sample description                                             
251816-001,206595                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140120_003.An1

Acquisition information
Start time:                 1/20/2014 14:18:48
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:43:30
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.730E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3925E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3925E+02) = 

2.9477E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 15:03:59
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120_003.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/19/2012 10:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

1/15/2014 19:50:41

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0659

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.34       11.  96.02   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.18       22.  54.19   0.75  1.051E-02    63.30   3.750  1.663E+00 Th234 

63.30   3.750  1.663E+00 Th234 
67.90        8. 153.32   0.47  1.413E-02
74.89       45.  34.63   0.74  1.971E-02
77.06       80.  21.08   0.74  2.139E-02
89.84       28.  47.04   0.43  3.039E-02
92.78       30.  54.11   0.76  3.251E-02    92.59   4.343  6.400E-01 Th234 

93.35   4.100  6.685E-01 Ac228 
93.35   5.760  4.759E-01 U235  
93.35   5.760  4.759E-01 U235  

92.78       30.  54.11   0.76  3.251E-02    92.59   4.343  6.400E-01 Th234 
93.35   4.100  6.685E-01 Ac228 
93.35   5.760  4.759E-01 U235  

92.79       35.  47.95   0.75  3.206E-02    92.59   4.343  7.346E-01 Th234 
93.35   4.100  7.674E-01 Ac228 
93.35   5.760  5.462E-01 U235  
92.59   4.343  7.346E-01 Th234 

122.91       17.  86.28   0.79  4.412E-02   121.78  28.410  4.367E-02 Eu152 
123.07  40.400  3.149E-02 Eu154 

123.08       21.  65.82   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  3.737E-02 Eu154 

185.70       30.  50.41   0.85  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.293E-01 Ra226 
185.72  57.000  3.297E-02 U235  

185.70       29.  54.48   0.85  4.647E-02   185.72  57.000  3.238E-02 U235  
186.21   3.555  5.198E-01 Ra226 

204.39        5. 220.44   0.87  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.184E-02 U235  

238.62      263.   7.76   0.88  4.203E-02   238.63  43.600  4.111E-01 Pb212 
241.98       72.  22.08   0.84  4.172E-02   242.00   7.268  6.981E-01 Pb214 
277.18       12.  95.38   0.94  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.24      116.  13.46   0.85  3.712E-02   295.22  18.414  5.027E-01 Pb214 
300.18       12.  68.59   0.49  3.674E-02   300.09   3.180    PBC<MDA Pb212 
338.48       63.  22.05   0.53  3.393E-02   338.32  11.400  4.819E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 15:03:59
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120_003.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
352.01      164.   9.63   1.05  3.304E-02   351.93  35.600  4.128E-01 Pb214 
571.07        2. 405.12   1.20  2.356E-02   569.50   9.300    PBC<MDA Pa234 
583.33       91.  12.19   0.82  2.316E-02   583.19  85.000  1.365E-01 Tl208 
609.34      136.  11.51   0.88  2.246E-02   609.31  45.490  3.648E-01 Bi214 
661.69       34.  23.95   2.15  2.119E-02   661.66  84.990  5.796E-02 Cs137 
727.52       21.  34.34   1.33  1.982E-02   727.33   6.650  4.720E-01 Bi212 
777.55        6. 103.50   1.37  1.889E-02   778.90  12.970    PBC<MDA Eu152 
785.01        5. 122.73   1.37  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.64       10.  69.83   1.43  1.760E-02   860.53  12.400    PBC<MDA Tl208 
882.35        2. 365.85   1.44  1.728E-02   883.24   9.700    PBC<MDA Pa234 
911.26       68.  14.39   1.50  1.690E-02   911.20  26.200  4.545E-01 Ac228 
965.48        3. 273.61   1.50  1.623E-02   964.08  14.500    PBC<MDA Eu152 
969.01       41.  23.01   1.01  1.617E-02   968.96  15.900  4.705E-01 Ac228 

1120.10       35.  28.33   1.24  1.455E-02  1120.29  14.910  4.785E-01 Bi214 
1275.08        1. 808.33   1.69  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1460.79      440.   4.76   1.96  1.187E-02  1460.82  10.550  1.037E+01 K40   
1620.98        4.  77.57   1.85  1.090E-02  1620.74   1.510  6.941E-01 Bi212 
1764.73       10.  42.78   1.91  1.013E-02  1764.49  15.310  1.879E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

271.66    67.90        69.         8. 5.451E+02  306.64   0.470  -      
299.71    74.92        91.        35. 1.781E+03   82.14   0.639  -      sM
308.39    77.09       124.        79. 3.711E+03   47.21   0.687  -       M
359.38    89.84        68.        28. 9.149E+02   94.08   0.435  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.41    59.34        54.        11.     0.004   192.04   0.750s
Th-234    252.78    63.18        61.        22.     0.008   108.38   0.750s
Th-234    371.18    92.79       121.        35.     0.013    95.89   0.755s
Ac-228    373.41    93.35       118.        30.     0.011   108.23   0.755D
U-235     373.41    93.35       118.        30.     0.011   108.23   0.755D
Eu-152    492.29   123.08        82.        21.     0.008   131.63   0.784s
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120_003.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    491.60   122.91       104.        17.     0.006   172.57   0.786s
Pa-234    525.07   131.28       118.       -11.    -0.004   275.91   0.794s
U-235     657.29   164.34       100.        -2.    -0.001  1752.06   0.826s
U-235     742.71   185.70       111.        29.     0.011   108.96   0.849 
Ra-226    742.69   185.70        97.        30.     0.011   100.81   0.849 
U-235     817.46   204.39        52.         5.     0.002   440.87   0.868s
Pb-212    954.32   238.62        74.       255.     0.095    15.51   0.879 
Pb-214    967.76   241.98        66.        72.     0.027    44.17   0.838s
Tl-208   1108.51   277.18        57.        12.     0.004   190.75   0.938 
Pb-214   1180.76   295.24        50.       116.     0.043    26.91   0.848 
Pb-212   1200.50   300.18        42.        12.     0.004   137.18   0.492s
Ac-228   1353.70   338.48        47.        63.     0.023    44.10   0.535s
Pb-214   1407.78   352.01        34.       164.     0.061    19.25   1.050 
Pa-234   2283.93   571.07        26.         2.     0.001   810.24   1.200s
Tl-208   2332.96   583.33        12.        91.     0.034    24.37   0.816s
Bi-214   2437.02   609.34        40.       126.     0.047    23.02   0.882s
Cs-137   2646.41   661.69        14.        34.     0.013    47.89   2.151s
Eu-154   2896.02   724.09        35.        -7.    -0.003   253.44   1.323s
Bi-212   2909.72   727.52        16.        21.     0.008    68.67   1.326s
Eu-152   3109.86   777.55        14.         6.     0.002   206.99   1.366s
Bi-212   3139.72   785.01        18.         5.     0.002   245.46   1.370s
Tl-208   3442.24   860.64        19.        10.     0.004   139.66   1.425s
Pa-234   3529.11   882.35        17.         2.     0.001   731.70   1.442s
Ac-228   3644.75   911.26         9.        68.     0.025    28.79   1.504 
Pa-234   3783.13   945.85        14.        -2.    -0.001   472.92   1.485s
Eu-152   3861.66   965.48        42.         3.     0.001   547.22   1.498s
Ac-228   3875.78   969.01        16.        41.     0.015    46.02   1.012s
Eu-154   3986.66   996.72        21.        -4.    -0.001   373.20   1.519s
Eu-154   4017.91  1004.53        21.        -2.    -0.001   614.49   1.525s
Eu-152   4446.10  1111.56        26.        -2.    -0.001   768.95   1.593s
Bi-214   4480.27  1120.10        25.        35.     0.013    56.65   1.237 
Co-60    4696.27  1174.08        27.        -5.    -0.002   332.12   1.630s
Eu-154   5100.38  1275.08        19.         1.     0.000  1616.66   1.688s
Co-60    5327.89  1331.94        18.        -1.    -0.001   855.97   1.719s
K-40     5843.49  1460.79        20.       440.     0.163     9.52   1.956s
Bi-212   6484.57  1620.98         3.         4.     0.001   155.14   1.853s
Bi-214   7059.90  1764.73        13.        10.     0.004    85.57   1.907s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120_003.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6512E-01                                      5.12E+12             
911.20 4.545E-01  (  4.606E-02 1.44E+01 2.62E+01 G  
968.96 4.705E-01  (  1.070E-01 2.30E+01 1.59E+01 G  
338.32 4.819E-01  (  1.216E-01 2.21E+01 1.14E+01 G  

Energy duplication    
93.35 6.685E-01     5.613E-01 5.41E+01 4.10E+00 XA 

Am-241   I   1.2135E-01                                      1.58E+05             
59.54 1.214E-01 ?(  1.826E-01 9.60E+01 3.59E+01 G  

Bi-212   N   5.4133E-01                                      5.12E+12             
727.33 4.720E-01 ?(  2.064E-01 3.43E+01 6.65E+00 G  
785.37 7.490E-01 ?(  1.416E+00 1.23E+02 1.11E+00 G  

1620.74 6.941E-01 ?(  6.700E-01 7.76E+01 1.51E+00 G  

Bi-214   N   3.9287E-01                                      5.84E+05             
609.31 3.648E-01  (P 4.245E-02 1.15E+01 4.55E+01 G  

1120.29 4.785E-01  (P 1.580E-01 2.83E+01 1.49E+01 G  
1764.49 1.879E-01 - P 1.606E-01 4.28E+01 1.53E+01 G  

Co-60    T  -3.8171E-03                                      1.93E+03             
1332.49-3.817E-03 ?(  2.640E-02 4.28E+02 1.00E+02 G  
1173.23-1.109E-02 +   2.910E-02 1.66E+02 9.98E+01 G  

Cs-137   I   5.7964E-02                                      1.10E+04             
661.66 5.796E-02  (  1.438E-02 2.39E+01 8.50E+01 G  

Eu-152   I   3.7031E-02                                      4.94E+03             
344.28 0.000E+00 ?(  6.469E-02 1.00E+03 2.66E+01 G  
121.78 5.182E-02 &(  5.296E-02 6.58E+01 2.84E+01 G  
778.90 7.140E-02 &(  1.112E-01 1.03E+02 1.30E+01 G  
964.08 4.523E-02 ?(  1.999E-01 2.74E+02 1.45E+01 G  

1112.08-3.017E-02 +   1.877E-01 3.84E+02 1.34E+01 G  
1408.01 0.000E+00 -   1.567E-01 1.00E+03 2.09E+01 G  

Eu-154   I   1.5373E-02                                      3.14E+03             
873.18-9.375E-03 &(  1.592E-01 1.04E+03 1.22E+01 G  
123.07 3.149E-02  (  4.301E-02 8.63E+01 4.04E+01 G  

1274.43 5.342E-03 &(  7.043E-02 8.08E+02 3.49E+01 G  
723.30-5.566E-02 &   1.108E-01 1.27E+02 2.00E+01 G  

1004.72-2.473E-02 +   1.221E-01 3.07E+02 1.79E+01 G  
996.25-6.963E-02 +   2.054E-01 1.87E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0371E+01                                      4.57E+11             
1460.82 1.037E+01 @(P 2.451E-01 4.76E+00 1.06E+01 G  

Pa-234   N  -6.2695E-03                                      1.63E+12             
131.30-4.050E-02 ?(  8.991E-02 1.38E+02 1.82E+01 G  
569.50 2.428E-02 &(  1.593E-01 4.05E+02 9.30E+00 G  
946.00-3.140E-02 +   1.176E-01 2.36E+02 1.35E+01 G  
880.52 0.000E+00 +   2.036E-01 1.00E+03 1.05E+01 G  
883.24 2.867E-02 ?(  1.688E-01 3.66E+02 9.70E+00 G  

Pb-212   N   4.1107E-01                                      5.12E+12             
238.63 4.111E-01  (P 3.222E-02 7.76E+00 4.36E+01 G  
300.09 3.012E-01 - P 3.817E-01 6.86E+01 3.18E+00 G  

Pb-214   N   4.4345E-01                                      5.84E+05             
351.93 4.128E-01  (  3.434E-02 9.63E+00 3.56E+01 G  
295.22 5.027E-01  (  7.087E-02 1.35E+01 1.84E+01 G  
242.00 6.981E-01 +   1.847E-01 2.21E+01 7.27E+00 G  

Ra-226   N   5.2930E-01                                      5.84E+05             
186.21 5.293E-01 ?(  4.093E-01 5.04E+01 3.56E+00 G  

Th-234   N   1.6632E+00                                      1.63E+12             
63.30 1.663E+00 *(  1.366E+00 5.42E+01 3.75E+00 G  
92.59 7.346E-01 -   5.426E-01 4.79E+01 4.34E+00 G  

Tl-208   N   1.3638E-01                                      5.12E+12             
583.19 1.365E-01  (  1.205E-02 1.22E+01 8.50E+01 G  
277.37 1.365E-01  (  2.042E-01 9.54E+01 6.60E+00 G  
860.53 1.353E-01 ?(  1.388E-01 6.98E+01 1.24E+01 G  

U-235    N   3.0015E-02                                      2.57E+11             
143.77 3.087E-03 %(  1.394E-01 2.74E+03 1.09E+01 G  
205.32 6.184E-02 ?(  2.196E-01 2.20E+02 5.02E+00 G  
163.36-1.988E-02 &   2.858E-01 8.76E+02 5.08E+00 G  
185.72 3.238E-02 ?(  2.733E-02 5.45E+01 5.70E+01 G  

Energy duplication    
93.35 4.759E-01     3.995E-01 5.41E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.34        54.        11.     0.004   192.04   1.214E-01   
Th-234      63.18        61.        22.     0.008   108.38   1.663E+00   
Th-234      92.79       121.        35.     0.013    95.89   7.346E-01   
U-235       93.35       118.        30.     0.011   108.23   4.759E-01   
Eu-152     123.08        82.        21.     0.008   131.63   5.182E-02   
Eu-154     122.91       104.        17.     0.006   172.57   3.149E-02   
Pa-234     131.28       118.       -11.    -0.004   275.91  -4.050E-02   
U-235      164.34       100.        -2.    -0.001  1752.06  -1.988E-02   
U-235      185.70       111.        29.     0.011   108.96   3.238E-02   
U-235      204.39        52.         5.     0.002   440.87   6.184E-02   
Pa-234     571.07        26.         2.     0.001   810.24   2.428E-02   
Eu-154     724.09        35.        -7.    -0.003   253.44  -5.566E-02   
Bi-212     727.52        16.        21.     0.008    68.67   4.720E-01   
Eu-152     777.55        14.         6.     0.002   206.99   7.140E-02   
Bi-212     785.01        18.         5.     0.002   245.46   7.490E-01   
Pa-234     882.35        17.         2.     0.001   731.70   2.867E-02   
Pa-234     945.85        14.        -2.    -0.001   472.92  -3.140E-02   
Eu-152     965.48        42.         3.     0.001   547.22   4.523E-02   
Eu-154     996.72        21.        -4.    -0.001   373.20  -6.963E-02   
Eu-154    1004.53        21.        -2.    -0.001   614.49  -2.473E-02   
Eu-152    1111.56        26.        -2.    -0.001   768.95  -3.017E-02   
Co-60     1174.08        27.        -5.    -0.002   332.12  -1.109E-02   
Eu-154    1275.08        19.         1.     0.000  1616.66   5.342E-03   
Co-60     1331.94        18.        -1.    -0.001   855.97  -3.817E-03   
Bi-212    1620.98         3.         4.     0.001   155.14   6.941E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6512E-01    4.6512E-01   1.0843E-01    1.1353E-01  4.606E-02
Am-241 #A    1.2114E-01    1.2135E-01   2.3304E-01    2.3321E-01  1.826E-01
Bi-212 #     5.4133E-01    5.4133E-01   3.7175E-01    3.7278E-01  2.064E-01
Bi-214       3.9269E-01    3.9287E-01   9.7653E-02    9.9236E-02  4.245E-02
Co-60  #A   -3.3085E-03   -3.8171E-03   3.2673E-02    3.2674E-02  2.640E-02
Cs-137       5.6528E-02    5.7964E-02   2.7760E-02    2.7884E-02  1.438E-02
Eu-152 #A    3.5024E-02    3.7031E-02   4.8746E-02    4.8778E-02  6.469E-02
Eu-154 #A    1.4083E-02    1.5373E-02   2.6528E-02    2.6540E-02  1.592E-01
K-40   #     1.0371E+01    1.0371E+01   1.0242E+00    1.1488E+00  2.451E-01
Pa-234 #A   -6.2695E-03   -6.2695E-03   1.7298E-02    1.7368E-02  8.991E-02
Pb-212       4.1107E-01    4.1107E-01   6.5624E-02    7.2049E-02  3.222E-02
Pb-214       4.4325E-01    4.4345E-01   7.3372E-02    7.6246E-02  3.434E-02
Ra-226 #     5.2905E-01    5.2930E-01   5.3361E-01    5.3447E-01  4.093E-01
Th-234 #     1.6632E+00    1.6632E+00   1.8026E+00    1.8094E+00  1.366E+00
Tl-208       1.3638E-01    1.3638E-01   3.3237E-02    3.4363E-02  1.205E-02
U-235  #A    3.0015E-02    3.0015E-02   3.2705E-02    3.2756E-02  1.394E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.280E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2806768E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BLANK USER REPORT FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : QC722263                                                       

Seqnum : 1404029590004.1                               Matrix        : Soil                                                           

File   : 13_20140120_004                               Batch         : 206595                       Time      : 20-JAN-2014 15:31     

Cal    : 20-JAN-2014 13:25:20,28-JUN-2013 17:44:47     Caldate       : 20-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 310.78 g                     Live Time : 2700 sec              

Dead Time : 0.07 %                

2 sigma       2 sigma         
Proj  Uncert pCi/g  Uncert pCi/g       

Analyte                Result       MDA     MDA    Counting        Total     Flags
Americium-241                   0.0716        0.110          .14361        .1437         u    
Bismuth-212                     0.0517        0.148          .1926         .19262        u    
Bismuth-214                     -0.00605      0.0381         .061705       .061705       u    
Cesium-137                      -0.00364      0.0138   0.07  .017551       .017552       u    
Cobalt-60                       0             0.00579  0.03  .021094       .021094       u    
Europium-152                    -0.000346     0.0287         .03486        .03486        u    
Europium-154                    0.0119        0.0961         .02311        .023118       u    
Lead-212                        0.0227        0.0212         .03471        .034749       u    
Lead-214                        0.0215        0.0292         .035142       .035156       u    
Potassium-40                    -0.0778       0.287          .38759        .38761        u    
Protactinium-234                0.0409        0.0595         .064969       .065759       u    
Radium-226 (By Bismuth-214)     -0.00605      0.0381   0.2   .061705       .061705       u    
Thallium-208                    -0.00228      0.0171         .0065162      .0065179      u    
Thorium-232 (By Actinium-228)   -0.0300       0.0341   0.9   1.2011        1.2011        u    
Thorium-234                     0.282         0.861          1.0846        1.0849        u    
Uranium-235                     0.0231        0.111          .098342       .098352       u    

u=use  

Page 1 of 1                                                                                                           1404029590004.1
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Sample description                                             
QC722263,206595,BLANK                                           

Spectrum Filename: C:\User\Spectra\Det13\13_20140120_004.An1

Acquisition information
Start time:                 1/20/2014 15:31:46
Live time:               2700
Real time:               2702
Dead time:                  0.07 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:25:20
Zero offset:           0.030 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.277E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1078E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1078E+02) = 

3.2177E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/27/2013 19:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

1/15/2014 19:41:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.99    59.79        21.         7.     0.003   200.64   0.750s
Th-234    252.81    63.25        25.         4.     0.001   384.44   0.750s
Th-234    370.16    92.59        38.         1.     0.000  1639.79   0.752s
Ac-228    373.21    93.35        27.         4.     0.002   222.33   0.753D
U-235     373.21    93.35        25.         7.     0.003   222.33   0.753D
Eu-152    486.66   121.72        39.        -3.    -0.001   714.31   0.783s
Eu-154    492.35   123.14        38.         9.     0.004   194.08   0.784s
Pa-234    524.77   131.25        43.         6.     0.002   344.21   0.793 
U-235     575.39   143.90        58.         1.     0.001  1535.87   0.806s
U-235     654.47   163.68        35.         4.     0.001   426.08   0.827s
U-235     816.14   204.10        26.        -3.    -0.001   534.33   0.871s
Pb-212    954.55   238.71        27.         9.     0.003   180.60   0.905s
Tl-208   1109.96   277.56        14.         3.     0.001   392.31   0.944s
Pb-212   1197.40   299.43        13.         5.     0.002   246.50   0.967s
Pb-214   1407.11   351.86        21.         8.     0.003    78.95   1.018s
Tl-208   2328.02   582.09        21.        -3.    -0.001   415.46   1.234s
Bi-214   2438.23   609.64        28.        -2.    -0.001   170.81   1.257s
Cs-137   2644.74   661.27        11.        -2.    -0.001   481.72   1.302s

40 of 170



ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 16:16:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120_004.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2913.43   728.43         7.         2.     0.001   372.74   1.357s
Eu-152   3115.80   779.02        12.        -3.    -0.001   304.25   1.400s
Bi-212   3142.22   785.63        15.        -3.    -0.001   408.69   1.405s
Pa-234   3521.38   880.40        12.        -3.    -0.001   334.70   1.480s
Pa-234   3539.13   884.84         3.         4.     0.002   158.88   1.482s
Pa-234   3783.54   945.93        13.        -1.     0.000  1634.88   1.529s
Eu-152   3857.86   964.51        12.        -3.    -0.001   403.45   1.542s
Ac-228   3873.34   968.38        10.        -1.     0.000   263.99   1.546s
Eu-154   4031.76  1007.98         6.        -2.    -0.001   361.52   1.572s
Eu-152   4448.52  1112.14        13.        -3.    -0.001   386.17   1.647s
Co-60    4691.23  1172.80         7.         0.     0.000  1708.56   1.688s
Eu-152   5625.84  1406.38         8.        -2.    -0.001   465.54   1.830s
K-40     5842.82  1460.61        24.        -3.    -0.001    77.64   1.859s
Bi-214   7057.46  1764.13        10.        -2.    -0.001   409.79   2.004s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -3.0028E-02                                      5.12E+12             
911.20-3.003E-02 %(P 3.414E-02 1.00E+03 2.62E+01 G  
968.96-7.356E-03 + P 9.119E-02 1.32E+02 1.59E+01 G  
338.32-2.600E-02 % P 7.840E-02 1.00E+03 1.14E+01 G  

Energy duplication    
93.35 1.055E-01 ? P 2.883E-01 1.11E+02 4.10E+00 XA 

Am-241   I   7.1576E-02                                      1.58E+05             
59.54 7.158E-02 ?(  1.096E-01 1.00E+02 3.59E+01 G  

Bi-212   N   5.1671E-02                                      5.12E+12             
727.33 5.167E-02 ?(  1.476E-01 1.86E+02 6.65E+00 G  
785.37-4.284E-01 +   1.380E+00 2.04E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.912E+00 1.00E+03 1.51E+00 G  

Bi-214   N  -6.0493E-03                                      5.84E+05             
609.31-6.049E-03  (P 3.805E-02 8.54E+01 4.55E+01 G  

1120.29-4.669E-02 % P 6.072E-02 1.00E+03 1.49E+01 G  
1764.49-3.765E-02 + P 1.500E-01 2.05E+02 1.53E+01 G  

Cs-137   I  -3.6434E-03                                      1.10E+04             
661.66-3.643E-03 ?(  1.384E-02 2.41E+02 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I  -3.4597E-04                                      4.94E+03             
344.28-3.460E-04 %(  2.866E-02 5.04E+03 2.66E+01 G  
121.78-6.522E-03 +   3.778E-02 3.57E+02 2.84E+01 G  
778.90-4.535E-02 +   1.064E-01 1.52E+02 1.30E+01 G  
964.08-3.462E-02 +   1.094E-01 2.02E+02 1.45E+01 G  

1112.08-4.501E-02 +   1.361E-01 1.93E+02 1.34E+01 G  
1408.01-2.178E-02 +   7.904E-02 2.33E+02 2.09E+01 G  

Eu-154   I   1.1907E-02                                      3.14E+03             
873.18-5.736E-03 %(  9.608E-02 1.03E+03 1.22E+01 G  
123.07 1.722E-02 &(  2.595E-02 9.70E+01 4.04E+01 G  

1274.43 0.000E+00 -   5.794E-02 1.00E+03 3.49E+01 G  
723.30 0.000E+00 -   6.825E-02 1.00E+03 2.00E+01 G  

1004.72-2.279E-02 +   6.252E-02 1.81E+02 1.79E+01 G  
996.25 0.000E+00 -   1.933E-01 1.00E+03 1.05E+01 G  

K-40     N  -7.7781E-02                                      4.57E+11             
1460.82-7.778E-02 &(P 2.868E-01 3.88E+01 1.06E+01 G  

Pa-234   N   4.0891E-02                                      1.63E+12             
131.30 2.163E-02 ?(  5.945E-02 1.72E+02 1.82E+01 G  
569.50-1.948E-03 %   1.326E-01 4.14E+03 9.30E+00 G  
946.00-9.130E-03 +   1.215E-01 8.17E+02 1.35E+01 G  
880.52-5.341E-02 +   1.384E-01 1.67E+02 1.05E+01 G  
883.24 7.703E-02 ?(  7.883E-02 7.94E+01 9.70E+00 G  

Pb-212   N   2.2717E-02                                      5.12E+12             
238.63 1.538E-02  (  2.122E-02 9.03E+01 4.36E+01 G  
300.09 1.234E-01 &(  2.315E-01 1.23E+02 3.18E+00 G  

Pb-214   N   2.1473E-02                                      5.84E+05             
351.93 2.147E-02 ?(P 2.915E-02 3.95E+01 3.56E+01 G  
295.22-2.907E-03 & P 5.571E-02 1.17E+02 1.84E+01 G  
242.00-2.377E-02 % P 1.500E-01 1.00E+03 7.27E+00 G  

Ra-226   N  -1.8437E-03                                      5.84E+05             
186.21-1.844E-03 &(  2.458E-01 8.10E+03 3.56E+00 G  

Th-234   N   2.8212E-01                                      1.63E+12             
63.30 2.821E-01 ?(  8.614E-01 1.92E+02 3.75E+00 G  
92.59 2.425E-02 -   3.253E-01 8.20E+02 4.34E+00 G  

Tl-208   N  -2.2807E-03                                      5.12E+12             
583.19-5.198E-03 ?(  1.714E-02 2.08E+02 8.50E+01 G  
277.37 3.529E-02 ?(  1.086E-01 1.96E+02 6.60E+00 G  
860.53 4.040E-03 %   1.135E-01 1.72E+03 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   2.3081E-02                                      2.57E+11             
143.77 8.815E-03 ?(  1.109E-01 7.68E+02 1.09E+01 G  
205.32-3.907E-02 &   1.675E-01 2.67E+02 5.02E+00 G  
163.36 5.380E-02 &(  1.836E-01 2.13E+02 5.08E+00 G  
185.72 5.936E-04 %   1.489E-02 1.53E+03 5.70E+01 G  

Energy duplication    
93.35 1.142E-01 ?   1.962E-01 1.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.79        21.         7.     0.003   200.64   7.158E-02   
Th-234      63.25        25.         4.     0.001   384.44   2.821E-01   
Th-234      92.59        38.         1.     0.000  1639.79   2.425E-02   
Ac-228      93.35        27.         4.     0.002   222.33   1.055E-01  P
U-235       93.35        25.         7.     0.003   222.33   1.142E-01   
Eu-152     121.72        39.        -3.    -0.001   714.31  -6.522E-03   
Eu-154     123.14        38.         9.     0.004   194.08   1.722E-02   
Pa-234     131.25        43.         6.     0.002   344.21   2.163E-02   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235      143.90        58.         1.     0.001  1535.87   8.815E-03   
U-235      163.68        35.         4.     0.001   426.08   5.380E-02   
U-235      204.10        26.        -3.    -0.001   534.33  -3.907E-02   
Pb-212     238.71        27.         9.     0.003   180.60   1.538E-02   
Tl-208     277.56        14.         3.     0.001   392.31   3.529E-02   
Pb-212     299.43        13.         5.     0.002   246.50   1.234E-01   
Pb-214     351.86        21.         8.     0.003    78.95   2.147E-02  P
Tl-208     582.09        21.        -3.    -0.001   415.46  -5.198E-03   
Bi-214     609.64        28.        -2.    -0.001   170.81  -6.049E-03  P
Cs-137     661.27        11.        -2.    -0.001   481.72  -3.643E-03   
Bi-212     728.43         7.         2.     0.001   372.74   5.167E-02   
Eu-152     779.02        12.        -3.    -0.001   304.25  -4.535E-02   
Bi-212     785.63        15.        -3.    -0.001   408.69  -4.284E-01   
Pa-234     880.40        12.        -3.    -0.001   334.70  -5.341E-02   
Pa-234     884.84         3.         4.     0.002   158.88   7.703E-02   
Pa-234     945.93        13.        -1.     0.000  1634.88  -9.130E-03   
Eu-152     964.51        12.        -3.    -0.001   403.45  -3.462E-02   
Ac-228     968.38        10.        -1.     0.000   263.99  -7.356E-03  P
Eu-154    1007.98         6.        -2.    -0.001   361.52  -2.279E-02   
Eu-152    1112.14        13.        -3.    -0.001   386.17  -4.501E-02   
Co-60     1172.80         7.         0.     0.000  1708.56  -1.005E-03   
Eu-152    1406.38         8.        -2.    -0.001   465.54  -2.178E-02   
K-40      1460.61        24.        -3.    -0.001    77.64  -7.778E-02  P
Bi-214    1764.13        10.        -2.    -0.001   409.79  -3.765E-02  P

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -3.0028E-02   -3.0028E-02   1.2011E+00    1.2011E+00  3.414E-02
Am-241 #A    7.1568E-02    7.1576E-02   1.4361E-01    1.4370E-01  1.096E-01
Bi-212 #A    5.1671E-02    5.1671E-02   1.9260E-01    1.9262E-01  1.476E-01
Bi-214 #A   -6.0491E-03   -6.0493E-03   6.1705E-02    6.1705E-02  3.805E-02
Co-60  #A    0.0000E+00    0.0000E+00   2.1094E-02    2.1094E-02  5.792E-03
Cs-137 #A   -3.6379E-03   -3.6434E-03   1.7551E-02    1.7552E-02  1.384E-02
Eu-152 #A   -3.4481E-04   -3.4597E-04   3.4860E-02    3.4860E-02  2.866E-02
Eu-154 #A    1.1845E-02    1.1907E-02   2.3110E-02    2.3118E-02  9.608E-02
K-40   #A   -7.7781E-02   -7.7781E-02   3.8759E-01    3.8761E-01  2.868E-01
Pa-234 #A    4.0891E-02    4.0891E-02   6.4969E-02    6.5759E-02  5.945E-02
Pb-212 #C    2.2717E-02    2.2717E-02   3.4710E-02    3.4749E-02  2.122E-02
Pb-214 #A    2.1472E-02    2.1473E-02   3.5142E-02    3.5156E-02  2.915E-02
Ra-226 #A   -1.8437E-03   -1.8437E-03   2.9864E-01    2.9864E-01  2.458E-01
Th-234 #A    2.8212E-01    2.8212E-01   1.0846E+00    1.0849E+00  8.614E-01
Tl-208 #A   -2.2807E-03   -2.2807E-03   6.5162E-03    6.5179E-03  1.714E-02
U-235  #A    2.3081E-02    2.3081E-02   9.8342E-02    9.8352E-02  1.109E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 251816 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE13                                                           
Seqnum        : 1404029590003.1                                                  
File          : 13_20140120_003                                                  
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC722264                                                         
Matrix        : Soil                                                             
Batch         : 206595                                                           
Time          : 20-JAN-2014 14:17                                                
Sample Amount : 349.39 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.64 %                                                           
Cal           : 20-JAN-2014 13:25:20,28-JUN-2013 17:44:47                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   16.17  124   54-146  .44817        .854          u    

u=use  

Page 1 of 1                                                                                                           1404029590003.1
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ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 15:02:37
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120_003.An1              

Sample description                                             
QC722264,206595,S21337,LCS                                      

Spectrum Filename: C:\User\Spectra\Det13\13_20140120_003.An1

Acquisition information
Start time:                 1/20/2014 14:17:06
Live time:               2700
Real time:               2717
Dead time:                  0.64 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:25:20
Zero offset:           0.030 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.277E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4939E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4939E+02) = 

2.8621E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/27/2013 19:18:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

1/15/2014 19:41:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0379

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.04       34.  38.81   0.00  0.000E+00
46.73       37.  76.80   0.44  1.413E-03
59.20       29. 140.41   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.37       48.  91.33   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.86      811.   6.20   0.73  2.071E-02
77.17     1344.   3.86   0.74  2.245E-02
79.36      101.  37.14   0.74  2.405E-02
83.92       58.  68.42   0.68  2.725E-02
87.25      459.   9.73   0.75  2.941E-02
89.93      168.  22.83   0.75  3.106E-02
92.11        5. 918.84   0.75  3.262E-02    92.59   4.343    PBC<MDA Th234 
92.83       17. 210.75   0.75  3.305E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760    PBC<MDA U235  
93.35   5.760    PBC<MDA U235  

92.83       19. 210.75   0.75  3.305E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.900E-01 U235  

123.17       33. 138.18   0.78  4.420E-02   123.07  40.400    PBC<MDA Eu154 
144.15       32. 145.50   0.81  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.805E-01 U235  
186.11     1077.   5.50   0.92  4.654E-02   185.72  57.000  1.163E+00 U235  

186.21   3.555  1.866E+01 Ra226 
185.72  57.000  1.163E+00 U235  

204.30       10. 367.38   0.87  4.515E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.295E-01 U235  

238.58      378.  10.85   0.85  4.225E-02   238.63  43.600  5.883E-01 Pb212 
241.98     1793.   3.39   0.92  4.194E-02   242.00   7.268  1.683E+01 Pb214 
259.04      109.  29.31   0.57  4.043E-02
274.57       64.  53.64   0.84  3.909E-02
295.24     4209.   1.82   0.98  3.740E-02   295.22  18.414  1.748E+01 Pb214 
300.25       35.  93.30   0.97  3.702E-02   300.09   3.180    PBC<MDA Pb212 
319.89       15. 129.10   0.40  3.553E-02
338.30       94.  34.67   0.61  3.424E-02   338.32  11.400  6.706E-01 Ac228 
351.95     7120.   1.33   1.03  3.334E-02   351.93  35.600  1.717E+01 Pb214 
386.72       42.  47.71   0.72  3.126E-02
480.44       61.  36.51   0.57  2.687E-02
510.76      269.  12.72   0.96  2.574E-02
569.47        3. 658.74   1.22  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.20      138.  15.29   1.33  2.346E-02   583.19  85.000  1.983E-01 Tl208 
609.33     5853.   1.38   1.23  2.275E-02   609.31  45.490  1.617E+01 Bi214 
661.45       69.  26.71   1.28  2.148E-02   661.66  84.990  1.078E-01 Cs137 
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665.58      175.  13.74   1.04  2.140E-02
727.40       43.  40.51   1.36  2.012E-02   727.33   6.650  9.156E-01 Bi212 

727.33   6.650  9.156E-01 Bi212 
768.32      582.   5.67   1.33  1.936E-02
785.90      148.  14.47   1.40  1.907E-02   785.37   1.110  2.006E+01 Bi212 

785.37   1.110  2.006E+01 Bi212 
806.27      149.  14.22   0.90  1.873E-02
911.10       91.  23.96   1.06  1.719E-02   911.20  26.200  5.787E-01 Ac228 
934.13      341.   8.09   1.36  1.690E-02
964.48       18. 104.74   1.54  1.653E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  2.167E-01 Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
968.84       53.  33.81   0.93  1.647E-02   968.96  15.900  5.763E-01 Ac228 
995.77       28.  51.18   1.57  1.615E-02   996.25  10.500  4.768E-01 Eu154 

1004.99       17.  92.56   1.57  1.605E-02  1004.72  17.860    PBC<MDA Eu154 
1029.87       15.  54.65   0.54  1.577E-02
1112.52        4. 368.22   1.65  1.493E-02  1112.08  13.410    PBC<MDA Eu152 

1112.08  13.410  5.727E-02 Eu152 
1120.34     1345.   3.34   1.65  1.485E-02  1120.29  14.910  1.736E+01 Bi214 
1173.85       14. 101.71   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  

1173.23  99.850  2.874E-02 Co60  
1238.17      510.   5.77   1.67  1.381E-02
1274.59        8. 171.64   1.75  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1377.78      404.   6.35   1.57  1.274E-02
1408.18      192.  11.52   1.28  1.253E-02  1408.01  20.850  2.108E+00 Eu152 

1408.01  20.850  2.108E+00 Eu152 
1460.81      381.   7.00   1.58  1.218E-02  1460.82  10.550  8.110E+00 K40   
1764.46     1260.   2.98   1.83  1.045E-02  1764.49  15.310  2.249E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.04        96.        34. 0.000E+00   77.61   0.000  -      s 
186.77    46.73       428.        37. 2.619E+04  153.59   0.442  -      sc
299.19    74.84      1157.       685. 3.309E+04   16.59   0.813  -        
308.45    77.16       932.      1187. 5.289E+04    9.44   0.758  -        
317.19    79.34       514.        43. 1.804E+03  143.37   0.709  -       c
335.51    83.92       717.        58. 2.121E+03  136.84   0.680  -       c
348.71    87.22       887.       485. 1.650E+04   20.35   0.907  -      s 
359.42    89.90       646.       178. 5.731E+03   43.08   0.786  -        

1035.87   259.04       437.       109. 2.704E+03   58.62   0.569  -      s 
1097.99   274.57       478.        64. 1.628E+03  100.41   0.842  -      sM
1279.26   319.89       200.        15. 4.222E+02  258.20   0.397  -      sc
1546.54   386.72       184.        42. 1.327E+03   95.42   0.722  -      s 
1921.43   480.44       174.        61. 2.270E+03   73.02   0.567  -      s 
2042.69   510.76       274.       269. 1.046E+04   25.43   0.962  -      s 
2662.02   665.58       125.       175. 8.160E+03   27.49   1.036  -       M
3072.99   768.32       140.       582. 3.003E+04   11.34   1.329  -      s 
3224.82   806.27       100.       149. 7.957E+03   28.44   0.896  -      s 
3736.33   934.13       113.       341. 2.016E+04   16.19   1.364  -        
4119.36  1029.87        28.        15. 9.573E+02  109.31   0.536  -      s 
4952.78  1238.17        87.       510. 3.695E+04   11.54   1.672  -        
5511.39  1377.78        58.       404. 3.172E+04   12.70   1.565  -        
5633.02  1408.18       238.        24. 1.898E+03  188.02   1.279  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.64    59.20       800.        29.     0.011   280.83   0.750s
Th-234    253.31    63.37       931.        48.     0.018   182.66   0.750s
Th-234    368.24    92.11       860.         5.     0.002  1837.69   0.752s
Ac-228    373.21    93.35       818.        17.     0.006   421.50   0.753D
U-235     373.21    93.35       815.        19.     0.007   421.50   0.753D
Eu-152    486.96   121.79       996.       -32.    -0.012   277.25   0.783s
Eu-154    492.47   123.17      1002.        33.     0.012   276.36   0.784s
Pa-234    525.87   131.52      1074.       -29.    -0.011   322.95   0.793s
U-235     576.36   144.15      1094.        32.     0.012   291.00   0.806 
U-235     654.79   163.76      1190.       -50.    -0.019   195.38   0.827s
U-235     744.32   186.14       982.      1054.     0.390    10.42   0.851 
Ra-226    744.18   186.11       938.      1077.     0.399    11.01   0.917 
U-235     816.92   204.30       703.        10.     0.004   734.75   0.871s
Pb-212    954.06   238.58       593.       378.     0.140    21.69   0.850 
Pb-214    967.65   241.98       737.      1790.     0.663     6.79   0.918 
Tl-208   1109.20   277.37       708.       -17.    -0.006   451.65   0.944s
Pb-214   1180.67   295.24       590.      4202.     1.556     3.63   0.976 
Pb-212   1200.71   300.25       524.        35.     0.013   186.61   0.967 
Ac-228   1352.90   338.30       395.        91.     0.034    69.33   0.607s
Eu-152   1376.25   344.14       540.        -6.    -0.002  1137.38   1.011s
Pb-214   1407.49   351.95       594.      7111.     2.634     2.66   1.026 
Pa-234   2277.54   569.47       255.         3.     0.001  1317.48   1.222s
Tl-208   2332.48   583.20       123.       138.     0.051    30.59   1.331 
Bi-214   2436.99   609.33       216.      5843.     2.164     2.77   1.232 
Cs-137   2645.48   661.45        95.        69.     0.025    53.42   1.280s
Eu-154   2897.71   724.50       185.       -15.    -0.005   267.87   1.354s
Bi-212   2909.28   727.40       129.        43.     0.016    81.02   1.357s
Bi-212   3143.31   785.90       156.       148.     0.055    28.95   1.405 
Pa-234   3511.19   877.86       107.        -8.    -0.003   351.49   1.480s
Ac-228   3644.18   911.10       133.        91.     0.034    47.92   1.056s
Pa-234   3788.82   947.25       138.        -2.    -0.001  1924.11   1.529s
Eu-152   3857.75   964.48       170.        18.     0.007   209.48   1.542s
Ac-228   3875.19   968.84       102.        53.     0.020    67.61   0.931s
Eu-154   3982.92   995.77        89.        28.     0.010   102.36   1.566s
Eu-154   4019.82  1004.99       110.        17.     0.006   185.13   1.572s
Eu-152   4450.01  1112.52       106.         4.     0.001   736.45   1.647s
Bi-214   4481.31  1120.34       156.      1342.     0.497     6.68   1.646 
Co-60    4695.40  1173.85        98.        14.     0.005   203.41   1.688s
Eu-154   5098.50  1274.59        84.         8.     0.003   343.28   1.752s
Co-60    5341.46  1335.31        74.        -7.    -0.002   378.25   1.786s
Eu-152   5632.71  1408.10        99.       168.     0.062    22.78   1.830s
K-40     5843.64  1460.81        85.       364.     0.135    13.99   1.581 
Bi-212   6461.30  1615.17        25.        -4.    -0.001   411.93   1.940s
Bi-214   7058.76  1764.46        31.      1256.     0.465     5.96   1.829 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9756E-01                                      5.12E+12             
911.20 5.787E-01  (P 1.709E-01 2.40E+01 2.62E+01 G  
968.96 5.763E-01  (P 2.579E-01 3.38E+01 1.59E+01 G  
338.32 6.706E-01 @(P 3.398E-01 3.47E+01 1.14E+01 G  

Energy duplication    
93.35 3.586E-01 - P 1.409E+00 2.11E+02 4.10E+00 XA 

Am-241   I   2.5981E-01                                      1.58E+05             
59.54 2.598E-01 &(  5.957E-01 1.40E+02 3.59E+01 G  

Bi-212   N   9.1563E-01                                      5.12E+12             
727.33 9.156E-01  (  5.659E-01 4.05E+01 6.65E+00 G  
785.37 2.006E+01 +   3.939E+00 1.45E+01 1.11E+00 G  

1620.74-6.069E-01 -   1.990E+00 2.06E+02 1.51E+00 G  

Bi-214   N   1.6173E+01                                      5.84E+05             
609.31 1.617E+01  (P 9.480E-02 1.38E+00 4.55E+01 G  

1120.29 1.736E+01 + P 3.768E-01 3.34E+00 1.49E+01 G  
1764.49 2.249E+01 + P 2.314E-01 2.98E+00 1.53E+01 G  

Co-60    T   7.1071E-03                                      1.93E+03             
1332.49-1.450E-02 &(  4.420E-02 1.89E+02 1.00E+02 G  
1173.23 2.874E-02 ?(  4.650E-02 1.02E+02 9.98E+01 G  

Cs-137   I   1.0780E-01                                      1.10E+04             
661.66 1.078E-01 @(  3.576E-02 2.67E+01 8.50E+01 G  

Eu-152   I   5.5616E-01                                      4.94E+03             
344.28-1.852E-02 ?(  1.731E-01 5.69E+02 2.66E+01 G  
121.78-7.480E-02 +   1.695E-01 1.39E+02 2.84E+01 G  
778.90-8.742E-03 %   3.078E-01 2.14E+03 1.30E+01 G  
964.08 2.167E-01 ?(  3.643E-01 1.05E+02 1.45E+01 G  

1112.08 5.727E-02 &(  3.442E-01 3.68E+02 1.34E+01 G  
1408.01 1.846E+00  (  2.547E-01 1.14E+01 2.09E+01 G  

Eu-154   I   1.0083E-01                                      3.14E+03             
873.18-7.362E-03 %(  3.527E-01 2.91E+03 1.22E+01 G  
123.07 5.268E-02  (  1.190E-01 1.38E+02 4.04E+01 G  

1274.43 4.718E-02 ?(  1.305E-01 1.72E+02 3.49E+01 G  
723.30-1.043E-01 +   2.257E-01 1.34E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72 1.673E-01 &(  2.460E-01 9.26E+01 1.79E+01 G  
996.25 4.768E-01 ?(  3.737E-01 5.12E+01 1.05E+01 G  

K-40     N   8.1100E+00                                      4.57E+11             
1460.82 8.110E+00  (P 4.795E-01 7.00E+00 1.06E+01 G  

Pa-234   N  -5.0890E-02                                      1.63E+12             
131.30-9.958E-02 ?(  2.632E-01 1.61E+02 1.82E+01 G  
569.50 4.440E-02 ?(  4.803E-01 6.59E+02 9.30E+00 G  
946.00-2.194E-02 &   3.467E-01 9.62E+02 1.35E+01 G  
880.52-1.313E-01 &   3.729E-01 1.76E+02 1.05E+01 G  
883.24 0.000E+00 +   5.284E-01 1.00E+03 9.70E+00 G  

Pb-212   N   5.8830E-01                                      5.12E+12             
238.63 5.883E-01  (  8.824E-02 1.08E+01 4.36E+01 G  
300.09 8.582E-01 +   1.298E+00 9.33E+01 3.18E+00 G  

Pb-214   N   1.7221E+01                                      5.84E+05             
351.93 1.717E+01  (P 1.370E-01 1.33E+00 3.56E+01 G  
295.22 1.748E+01  (P 2.354E-01 1.82E+00 1.84E+01 G  
242.00 1.683E+01  (P 5.944E-01 3.39E+00 7.27E+00 G  

Ra-226   N   1.8658E+01                                      5.84E+05             
186.21 1.866E+01  (  1.236E+00 5.50E+00 3.56E+00 G  

Th-234   N   3.1292E+00                                      1.63E+12             
63.30 3.129E+00  (  4.649E+00 9.13E+01 3.75E+00 G  
92.59 9.138E-02 &   1.381E+00 9.19E+02 4.34E+00 G  

Tl-208   N   1.9825E-01                                      5.12E+12             
583.19 1.983E-01  (  3.712E-02 1.53E+01 8.50E+01 G  
277.37-1.873E-01 -   6.927E-01 2.26E+02 6.60E+00 G  
860.53 0.000E+00 -   4.530E-01 1.00E+03 1.24E+01 G  

U-235    N   9.2462E-01                                      2.57E+11             
143.77 1.805E-01 ?(  4.294E-01 1.45E+02 1.09E+01 G  
205.32 1.295E-01 ?(  7.807E-01 3.67E+02 5.02E+00 G  
163.36-5.995E-01 +   9.548E-01 9.77E+01 5.08E+00 G  
185.72 1.137E+00  (  7.879E-02 5.21E+00 5.70E+01 G  

Energy duplication    
93.35 2.900E-01 ?   1.001E+00 2.11E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.

53 of 170



ORTEC g v - i (3263) Env32  G53W4.25  1/20/2014 15:02:37
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120_003.An1              

% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.37       931.        48.     0.018   182.66   3.129E+00   
Th-234      92.11       860.         5.     0.002  1837.69   9.138E-02   
U-235       93.35       815.        19.     0.007   421.50   2.900E-01   
Eu-152     121.79       996.       -32.    -0.012   277.25  -7.480E-02   
Eu-154     123.17      1002.        33.     0.012   276.36   5.268E-02   
U-235      144.15      1094.        32.     0.012   291.00   1.805E-01   
U-235      163.76      1190.       -50.    -0.019   195.38  -5.995E-01   
U-235      186.14       982.      1054.     0.390    10.42   1.137E+00   
U-235      204.30       703.        10.     0.004   734.75   1.295E-01   
Eu-152     344.14       540.        -6.    -0.002  1137.38  -1.852E-02   
Eu-154     724.50       185.       -15.    -0.005   267.87  -1.043E-01   
Bi-212     727.40       129.        43.     0.016    81.02   9.156E-01   
Bi-212     785.90       156.       148.     0.055    28.95   2.006E+01   
Eu-152     964.48       170.        18.     0.007   209.48   2.167E-01   
Eu-154     995.77        89.        28.     0.010   102.36   4.768E-01   
Eu-154    1004.99       110.        17.     0.006   185.13   1.673E-01   
Eu-152    1112.52       106.         4.     0.001   736.45   5.727E-02   
Co-60     1173.85        98.        14.     0.005   203.41   2.874E-02   
Eu-154    1274.59        84.         8.     0.003   343.28   4.718E-02   
Co-60     1335.31        74.        -7.    -0.002   378.25  -1.450E-02   
Eu-152    1408.10        99.       168.     0.062    22.78   1.846E+00   
Bi-212    1615.17        25.        -4.    -0.001   411.93  -6.069E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9756E-01    5.9756E-01   2.2607E-01    2.3016E-01  1.709E-01
Am-241 #A    2.5978E-01    2.5981E-01   7.2962E-01    7.2986E-01  5.957E-01
Bi-212 #     9.1563E-01    9.1563E-01   7.4181E-01    7.4329E-01  5.659E-01
Bi-214       1.6172E+01    1.6173E+01   4.4817E-01    8.5400E-01  9.480E-02
Co-60  #A    7.0465E-03    7.1071E-03   1.4457E-02    1.4460E-02  4.420E-02
Cs-137 #     1.0763E-01    1.0780E-01   5.7583E-02    5.7790E-02  3.576E-02
Eu-152 #C    5.5431E-01    5.5616E-01   1.2669E-01    1.2949E-01  1.731E-01
Eu-154 #A    1.0030E-01    1.0083E-01   1.0320E-01    1.0334E-01  3.527E-01
K-40         8.1100E+00    8.1100E+00   1.1872E+00    1.2549E+00  4.795E-01
Pa-234 #A   -5.0890E-02   -5.0890E-02   1.6435E-01    1.6483E-01  2.632E-01
Pb-212       5.8830E-01    5.8830E-01   1.2760E-01    1.3452E-01  8.824E-02
Pb-214       1.7220E+01    1.7221E+01   4.5927E-01    9.2705E-01  1.370E-01
Ra-226       1.8657E+01    1.8658E+01   2.0535E+00    2.3136E+00  1.236E+00
Th-234 #A    3.1292E+00    3.1292E+00   5.7158E+00    5.7234E+00  4.649E+00
Tl-208       1.9825E-01    1.9825E-01   6.0646E-02    6.1958E-02  3.712E-02
U-235  #C    9.2462E-01    9.2462E-01   9.6380E-02    1.1152E-01  4.294E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     6.165E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 6.1653210E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS INSTRUMENT SAMPLE DUPLICATE FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : IDUP                                                                    

Inst          : HPGE14                                                                   Inst          : HPGE14                                                                  

Seqnum        : 1414029608003                                                            Seqnum        : 1414029608004.1                                                         

File          : 14_20140120_003                                                          File          : 14_20140120_004                                                         

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 251816-001                                                               Lab ID        : QC724760                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 206595                                                                   Batch         : 206595                                                                  

Time          : 20-JAN-2014 14:18                                                        Time          : 20-JAN-2014 16:49                                                       

Sample Amount : 339.25 g                                                                 Sample Amount : 339.25 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.12 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 20-JAN-2014 13:43:30,02-JUL-2013 15:48:45                                Cal           : 20-JAN-2014 13:43:30,02-JUL-2013 15:48:45                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         IDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    0.1214      0.1826           .23304         .23321         0.2003    0.1727          .22906        .22953             40          1    u     

Bismuth-212                      0.5413      0.2064           .37175         .37278         0.6048    0.2562          .44847        .44954        11   40   0.077  1    u     

Bismuth-214                      0.3929      0.04245          .097653        .099236        0.4031    0.04227         .089632       .091445       3    40   0.054  1    u     

Cesium-137                       0.05796     0.01438   0.07   .02776         .027884        0.07224   0.01210   0.07  .028247       .028436       22   40   0.253  1    u     

Cobalt-60                        -0.003817   0.02640   0.03   .032673        .032674        0.01235   0.01672   0.03  .022967       .022973            40          1    u     

Europium-152                     0.03703     0.06469          .048746        .048778        0.02918   0.04950         .058917       .058933            40          1    u     

Europium-154                     0.01537     0.1592           .026528        .02654         0.06176   0.1304          .16893        .16896             40          1    u     

Lead-212                         0.4111      0.03222          .065624        .072049        0.4217    0.03164         .065673       .072414       3    40   0.074  1    u     

Lead-214                         0.4435      0.03434          .073372        .076246        0.4751    0.03357         .079413       .082461       7    40   0.199  1    u     

Potassium-40                     10.37       0.2451           1.0242         1.1488         10.22     0.2426          1.0137        1.1359        2    40   0.068  1    u     

Protactinium-234                 -0.006270   0.08991          .017298        .017368        0.02086   0.09681         .060307       .060529            40          1    u     

Radium-226 (By Bismuth-214)      0.3929      0.04245   0.2    .097653        .099236        0.4031    0.04227   0.2   .089632       .091445       3    40   0.054  1    u     

Thallium-208                     0.1364      0.01205          .033237        .034363        0.1580    0.01431         .036969       .038326       15   40   0.297  1    u     

Thorium-232 (By Actinium-228)    0.4651      0.04606   0.9    .10843         .11353         0.4648    0.04910   0.9   .11269        .11759        0    40   0.002  1    u     

Thorium-234                      1.663       1.366            1.8026         1.8094         0.9090    1.603           .86221        .86648             40          1    u     

Uranium-235                      0.03002     0.1394           .032705        .032756        0.1108    0.06882         .097582       .097813            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1414029608004.1
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Sample description                                             
qc724760,206595,sdup                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20140120_004.An1

Acquisition information
Start time:                 1/20/2014 16:49:58
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:43:30
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.730E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3925E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3925E+02) = 

2.9477E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/19/2013 10:31:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

1/15/2014 19:50:41

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1380

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.74       19.  57.18   0.75  7.733E-03    59.54  35.920  2.003E-01 Am241 
63.15       15.  90.92   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
77.14       99.  17.98   0.76  2.144E-02
92.55       34.  47.43   0.75  3.206E-02    92.59   4.343  7.297E-01 Th234 
93.37       23.  66.73   0.76  3.251E-02    93.35   5.760    PBC<MDA U235  

93.35   4.100  5.131E-01 Ac228 
93.35   5.760  3.653E-01 U235  

93.37       23.  66.73   0.76  3.251E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.131E-01 Ac228 

123.06        5. 310.58   0.79  4.412E-02   123.07  40.400    PBC<MDA Eu154 
129.01       41.  37.41   0.31  4.528E-02
141.72       19.  44.05   0.81  4.699E-02   143.77  10.940  1.108E-01 U235  

143.77  10.940  1.108E-01 U235  
185.96       41.  34.37   0.52  4.644E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.346E-01 Ra226 
185.72  57.000  4.579E-02 U235  

185.99       31.  47.48   0.85  4.647E-02   185.72  57.000  3.484E-02 U235  
186.21   3.555  5.590E-01 Ra226 

238.60      269.   7.57   0.85  4.203E-02   238.63  43.600  4.217E-01 Pb212 
241.80       74.  20.85   1.28  4.172E-02   242.00   7.268  7.153E-01 Pb214 
295.15      112.  14.24   1.22  3.712E-02   295.22  18.414  4.818E-01 Pb214 
300.01       11.  72.85   0.96  3.674E-02   300.09   3.180    PBC<MDA Pb212 
338.28       62.  21.63   1.27  3.394E-02   338.32  11.400  4.697E-01 Ac228 
344.39        9. 111.39   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.97      188.   8.75   0.97  3.304E-02   351.93  35.600  4.716E-01 Pb214 
583.19      108.  11.70   1.45  2.316E-02   583.19  85.000  1.622E-01 Tl208 
609.23      150.  10.37   1.12  2.246E-02   609.31  45.490  4.031E-01 Bi214 
662.02       44.  19.55   0.65  2.119E-02   661.66  84.990  7.224E-02 Cs137 
727.60       23.  37.07   1.33  1.982E-02   727.33   6.650  5.087E-01 Bi212 
785.68        7.  91.33   1.37  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.75       10.  71.84   1.43  1.760E-02   860.53  12.400    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
873.95        4. 136.76   1.43  1.742E-02   873.18  12.170    PBC<MDA Eu154 
911.30       74.  13.78   1.59  1.690E-02   911.20  26.200  4.932E-01 Ac228 
946.09        4. 144.58   1.49  1.645E-02   946.00  13.500    PBC<MDA Pa234 

946.00  13.500  5.371E-02 Pa234 
969.05       36.  25.79   1.50  1.617E-02   968.96  15.900  4.144E-01 Ac228 

1120.81       21.  30.25   1.60  1.455E-02  1120.29  14.910  2.873E-01 Bi214 
1333.28        5.  92.98   1.72  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1407.76        3. 168.40   1.76  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.74      450.   4.78   1.86  1.187E-02  1460.82  10.550  1.022E+01 K40   
1619.76        4.  89.52   1.85  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       11.  32.60   1.91  1.013E-02  1764.49  15.310  2.141E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.60    77.14        95.        99. 4.623E+03   35.95   0.756  -       M
516.01   129.01        86.        41. 8.966E+02   71.96   0.312  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.02    58.74        49.        19.     0.007   114.36   0.750s
Th-234    252.66    63.15        85.        15.     0.006   181.84   0.750s
Th-234    370.22    92.55       116.        34.     0.013    94.85   0.755 
U-235     373.41    93.35       108.        23.     0.009   133.45   0.755D
Ac-228    373.41    93.35       108.        23.     0.009   133.45   0.755D
Eu-152    486.68   121.68       119.       -13.    -0.005   248.02   0.784s
Eu-154    492.19   123.06       108.         5.     0.002   621.15   0.786s
U-235     566.83   141.72        26.        19.     0.007    88.10   0.807s
U-235     743.84   185.99        95.        31.     0.012    94.96   0.849s
Ra-226    743.75   185.96        69.        41.     0.015    68.74   0.517s
Pb-212    954.25   238.60        71.       262.     0.097    15.14   0.854 
Pb-214    967.05   241.80        64.        74.     0.027    41.69   1.280s
Tl-208   1111.35   277.88        75.        -8.    -0.003   301.25   0.938 
Pb-214   1180.38   295.15        50.       112.     0.041    28.49   1.217s
Pb-212   1199.83   300.01        44.        11.     0.004   145.71   0.960s
Ac-228   1352.87   338.28        41.        62.     0.023    43.26   1.265s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1377.31   344.39        41.         9.     0.003   222.78   1.001s
Pb-214   1407.64   351.97        33.       188.     0.070    17.50   0.972 
Pa-234   2276.93   569.32        27.        -3.    -0.001   562.00   1.200s
Tl-208   2332.39   583.19        17.       108.     0.040    23.40   1.446 
Bi-214   2436.57   609.23        39.       140.     0.052    20.74   1.117 
Cs-137   2647.73   662.02        10.        44.     0.016    39.10   0.649s
Eu-154   2892.50   723.21        35.        -6.    -0.002   305.63   1.323s
Bi-212   2910.03   727.60        24.        23.     0.008    74.15   1.326s
Bi-212   3142.36   785.68        16.         7.     0.003   182.66   1.370s
Tl-208   3442.69   860.75        19.        10.     0.004   143.69   1.426s
Eu-154   3495.51   873.95        16.         4.     0.002   273.51   1.435s
Pa-234   3532.56   883.22        23.        -3.    -0.001   506.69   1.442s
Ac-228   3644.92   911.30        10.        74.     0.027    27.56   1.592 
Pa-234   3784.09   946.09        15.         4.     0.001   289.15   1.485s
Eu-152   3866.07   966.58        31.        -6.    -0.002   289.94   1.498s
Ac-228   3875.95   969.05        25.        36.     0.013    51.58   1.501s
Eu-154   3986.18   996.60        14.        -1.     0.000  1429.43   1.519s
Eu-152   4447.69  1111.96        21.        -1.     0.000  1159.38   1.593s
Bi-214   4483.11  1120.81        18.        21.     0.008    60.50   1.598s
Co-60    4694.87  1173.73        24.        -3.    -0.001   414.59   1.630s
Co-60    5333.27  1333.28         9.         5.     0.002   185.97   1.719s
Eu-152   5631.31  1407.76         8.         3.     0.001   336.81   1.757s
K-40     5843.32  1460.74        20.       433.     0.161     9.56   1.859 
Bi-212   6479.70  1619.76         5.         4.     0.002   179.04   1.853s
Bi-214   7058.57  1764.39         8.        11.     0.004    65.20   1.908s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6476E-01                                      5.12E+12             
911.20 4.932E-01  (  4.910E-02 1.38E+01 2.62E+01 G  
968.96 4.144E-01 ?(  1.345E-01 2.58E+01 1.59E+01 G  
338.32 4.697E-01  (  1.143E-01 2.16E+01 1.14E+01 G  

Energy duplication    
93.35 5.131E-01 &   5.361E-01 6.67E+01 4.10E+00 XA 

Am-241   I   2.0031E-01                                      1.58E+05             
59.54 2.003E-01 ?(  1.727E-01 5.72E+01 3.59E+01 G  

Bi-212   N   6.0483E-01                                      5.12E+12             
727.33 5.087E-01  (  2.562E-01 3.71E+01 6.65E+00 G  
785.37 9.749E-01 ?(  1.333E+00 9.13E+01 1.11E+00 G  

1620.74 7.561E-01 &(  9.357E-01 8.95E+01 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.0308E-01                                      5.84E+05             
609.31 4.031E-01  (P 4.227E-02 1.04E+01 4.55E+01 G  

1120.29 2.873E-01 - P 1.352E-01 3.02E+01 1.49E+01 G  
1764.49 2.141E-01 - P 1.226E-01 3.26E+01 1.53E+01 G  

Co-60    T   1.2350E-02                                      1.93E+03             
1332.49 1.235E-02 ?(  1.672E-02 9.30E+01 1.00E+02 G  
1173.23-7.345E-03 -   2.422E-02 2.07E+02 9.98E+01 G  

Cs-137   I   7.2240E-02                                      1.10E+04             
661.66 7.224E-02  (  1.210E-02 1.96E+01 8.50E+01 G  

Eu-152   I   2.9180E-02                                      4.94E+03             
344.28 2.835E-02 ?(  4.950E-02 1.11E+02 2.66E+01 G  
121.78-3.040E-02 +   6.050E-02 1.24E+02 2.84E+01 G  
778.90-4.702E-03 %   1.253E-01 1.63E+03 1.30E+01 G  
964.08-7.131E-02 +   1.630E-01 1.45E+02 1.45E+01 G  

1112.08-1.731E-02 -   1.632E-01 5.80E+02 1.34E+01 G  
1408.01 3.024E-02 &(  7.802E-02 1.68E+02 2.09E+01 G  

Eu-154   I   6.1763E-02                                      3.14E+03             
873.18 6.176E-02 &(  1.304E-01 1.37E+02 1.22E+01 G  
123.07 7.958E-03 -   4.027E-02 3.11E+02 4.04E+01 G  

1274.43 0.000E+00 -   8.629E-02 1.00E+03 3.49E+01 G  
723.30-4.241E-02 +   1.027E-01 1.53E+02 2.00E+01 G  

1004.72-5.544E-03 %   1.114E-01 1.23E+03 1.79E+01 G  
996.25-1.347E-02 -   1.565E-01 7.15E+02 1.05E+01 G  

K-40     N   1.0215E+01                                      4.57E+11             
1460.82 1.022E+01  (P 2.426E-01 4.78E+00 1.06E+01 G  

Pa-234   N   2.0856E-02                                      1.63E+12             
131.30-3.513E-03 %(  9.681E-02 1.68E+03 1.82E+01 G  
569.50-3.587E-02 +   1.621E-01 2.81E+02 9.30E+00 G  
946.00 5.371E-02 ?(  1.201E-01 1.45E+02 1.35E+01 G  
880.52 2.723E-03 %   1.687E-01 3.77E+03 1.05E+01 G  
883.24-4.848E-02 +   1.965E-01 2.53E+02 9.70E+00 G  

Pb-212   N   4.2170E-01                                      5.12E+12             
238.63 4.217E-01  (P 3.164E-02 7.57E+00 4.36E+01 G  
300.09 2.766E-01 - P 3.885E-01 7.29E+01 3.18E+00 G  

Pb-214   N   4.7505E-01                                      5.84E+05             
351.93 4.716E-01  (  3.357E-02 8.75E+00 3.56E+01 G  
295.22 4.818E-01 *(  7.141E-02 1.42E+01 1.84E+01 G  
242.00 7.153E-01 +   1.821E-01 2.08E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.3464E-01                                      5.84E+05             
186.21 7.346E-01  (  3.457E-01 3.44E+01 3.56E+00 G  

Th-234   N   9.0902E-01                                      1.63E+12             
63.30 1.117E+00 ?(  1.603E+00 9.09E+01 3.75E+00 G  
92.59 7.297E-01  (  5.321E-01 4.74E+01 4.34E+00 G  

Tl-208   N   1.5798E-01                                      5.12E+12             
583.19 1.622E-01  (  1.431E-02 1.17E+01 8.50E+01 G  
277.37-9.660E-02 -   2.333E-01 1.51E+02 6.60E+00 G  
860.53 1.294E-01 ?(  1.367E-01 7.18E+01 1.24E+01 G  

U-235    N   1.1076E-01                                      2.57E+11             
143.77 1.108E-01 ?(  6.882E-02 4.41E+01 1.09E+01 G  
205.32-7.256E-03 &   2.705E-01 2.27E+03 5.02E+00 G  
163.36-2.422E-04 &   3.150E-01 7.89E+04 5.08E+00 G  
185.72 3.484E-02 -   2.525E-02 4.75E+01 5.70E+01 G  

Energy duplication    
93.35 3.653E-01     3.816E-01 6.67E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.74        49.        19.     0.007   114.36   2.003E-01   
U-235       93.35       108.        23.     0.009   133.45   3.653E-01   
Eu-152     121.68       119.       -13.    -0.005   248.02  -3.040E-02   
Eu-154     123.06       108.         5.     0.002   621.15   7.958E-03   
U-235      141.72        26.        19.     0.007    88.10   1.108E-01   
U-235      185.99        95.        31.     0.012    94.96   3.484E-02   
Eu-152     344.39        41.         9.     0.003   222.78   2.835E-02   
Pa-234     569.32        27.        -3.    -0.001   562.00  -3.587E-02   
Eu-154     723.21        35.        -6.    -0.002   305.63  -4.241E-02   
Bi-212     727.60        24.        23.     0.008    74.15   5.087E-01   
Bi-212     785.68        16.         7.     0.003   182.66   9.749E-01   
Eu-154     873.95        16.         4.     0.002   273.51   6.176E-02   
Pa-234     883.22        23.        -3.    -0.001   506.69  -4.848E-02   
Pa-234     946.09        15.         4.     0.001   289.15   5.371E-02   
Eu-152     966.58        31.        -6.    -0.002   289.94  -7.131E-02   
Eu-154     996.60        14.        -1.     0.000  1429.43  -1.347E-02   
Eu-152    1111.96        21.        -1.     0.000  1159.38  -1.731E-02   
Co-60     1173.73        24.        -3.    -0.001   414.59  -7.345E-03   
Co-60     1333.28         9.         5.     0.002   185.97   1.235E-02   
Eu-152    1407.76         8.         3.     0.001   336.81   3.024E-02   
Bi-212    1619.76         5.         4.     0.002   179.04   7.561E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6476E-01    4.6476E-01   1.1269E-01    1.1759E-01  4.910E-02
Am-241 #     2.0028E-01    2.0031E-01   2.2906E-01    2.2953E-01  1.727E-01
Bi-212 #     6.0483E-01    6.0483E-01   4.4847E-01    4.4954E-01  2.562E-01
Bi-214       4.0306E-01    4.0308E-01   8.9632E-02    9.1445E-02  4.227E-02
Co-60  #A    1.2207E-02    1.2350E-02   2.2967E-02    2.2973E-02  1.672E-02
Cs-137       7.2093E-02    7.2240E-02   2.8247E-02    2.8436E-02  1.210E-02
Eu-152 #A    2.9048E-02    2.9180E-02   5.8917E-02    5.8933E-02  4.950E-02
Eu-154 #A    6.1325E-02    6.1763E-02   1.6893E-01    1.6896E-01  1.304E-01
K-40         1.0215E+01    1.0215E+01   1.0137E+00    1.1359E+00  2.426E-01
Pa-234 #A    2.0856E-02    2.0856E-02   6.0307E-02    6.0529E-02  9.681E-02
Pb-212       4.2170E-01    4.2170E-01   6.5673E-02    7.2414E-02  3.164E-02
Pb-214       4.7503E-01    4.7505E-01   7.9413E-02    8.2461E-02  3.357E-02
Ra-226       7.3461E-01    7.3464E-01   5.0502E-01    5.0676E-01  3.457E-01
Th-234  A    9.0902E-01    9.0902E-01   8.6221E-01    8.6648E-01  1.603E+00
Tl-208       1.5798E-01    1.5798E-01   3.6969E-02    3.8326E-02  1.431E-02
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U-235  #     1.1076E-01    1.1076E-01   9.7582E-02    9.7813E-02  6.882E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.294E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2944521E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_002.An1

Acquisition information
Start time:                 6/28/2013 13:37:00
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:51:40
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.159E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0076

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.70     1815.   6.22   1.09  4.572E-02
39.98     3347.   4.73   1.07  4.480E-02
45.45     3231.   4.14   0.72  4.445E-02
46.70     1162.  11.67   0.72  4.437E-02
121.78   240070.   0.22   0.77  3.956E-02   121.78  28.410  9.844E-01 QA122 
244.69    50985.   0.49   0.90  3.168E-02   244.70   7.550  9.823E-01 Qa245 
271.06      535.  18.63   0.69  3.023E-02
295.96     2560.   4.88   0.93  2.885E-02
329.32      646.  15.59   0.85  2.702E-02
344.29   147385.   0.28   1.00  2.619E-02   344.28  26.590  9.752E-01 Qa344 
366.30     1133.   9.27   1.01  2.558E-02
367.79     4126.   2.54   1.01  2.553E-02
411.12    10266.   1.41   1.11  2.432E-02
443.97    13797.   1.18   1.11  2.340E-02
488.71     1660.   6.28   1.08  2.215E-02
503.54      663.  13.94   1.08  2.174E-02
563.93     1525.   6.72   1.26  2.005E-02
586.26     1617.   6.35   1.39  1.943E-02
656.57      536.  16.79   1.56  1.746E-02
674.66      589.  12.75   1.27  1.696E-02
678.69     1395.   5.70   1.28  1.684E-02
688.66     3043.   4.04   1.30  1.656E-02
719.37      933.   8.44   1.31  1.571E-02
764.91      824.   9.12   1.34  1.443E-02
768.88      473.  15.41   1.35  1.432E-02
778.91    38586.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.38      982.   9.65   1.35  1.371E-02
867.40    11277.   1.54   1.49  1.310E-02
919.37     1075.   7.50   1.21  1.254E-02
926.37      697.  11.12   1.12  1.247E-02
964.06    37435.   0.60   1.48  1.207E-02   964.08  14.500  9.860E-01 Qa964 

1005.08     1991.   4.79   1.71  1.181E-02
1085.89    24920.   0.69   1.59  1.131E-02
1089.95     4128.   2.21   1.59  1.128E-02
1112.05    32395.   0.65   1.66  1.114E-02
1123.04      970.   8.88   1.50  1.107E-02
1212.96     2989.   2.96   1.65  1.051E-02
1233.68      605.  11.74   1.49  1.038E-02
1274.47      375.  12.04   1.78  1.013E-02
1292.63      225.  19.77   1.07  1.002E-02
1299.14     3377.   2.20   1.81  9.976E-03
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1408.00    41480.   0.52   1.82  9.297E-03  1408.01  20.850  9.861E-01 Qa1408
1457.54     1047.   3.81   1.78  8.988E-03
1529.14     1515.   2.98   2.71  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.68    25.70      5748.      1815. 3.970E+04   12.44   1.086  -      s 
159.82    39.98     10344.      3347. 7.470E+04    9.46   1.072  -      s 
181.68    45.47      7316.      3231. 7.270E+04    8.27   0.720  -       D
186.68    46.72      8605.      1162. 2.618E+04   23.34   0.722  -       D

1084.19   271.06      4086.       535. 1.770E+04   37.25   0.686  -      s 
1183.82   295.96      4831.      2560. 8.871E+04    9.76   0.933  -        
1317.26   329.32      3958.       646. 2.392E+04   31.17   0.855  -        
1465.21   366.27      4947.      1133. 4.429E+04   18.54   1.012  -       D
1471.19   367.77      3439.      4126. 1.616E+05    5.08   1.013  -       D
1644.51   411.12      3566.     10266. 4.221E+05    2.82   1.106  -        
1775.95   443.97      3980.     13797. 5.895E+05    2.36   1.113  -        
1954.93   488.71      3171.      1660. 7.493E+04   12.55   1.076  -        
2014.28   503.54      2917.       663. 3.049E+04   27.88   1.080  -      s 
2255.87   563.93      3446.      1525. 7.603E+04   13.43   1.264  -        
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.22   586.26      3186.      1617. 8.323E+04   12.70   1.391  -        
2626.52   656.57      2702.       536. 3.071E+04   33.57   1.564  -      s 
2698.73   674.61      2705.       572. 3.375E+04   31.01   1.090  -        
2714.85   678.64      3084.      1387. 8.234E+04   14.87   1.261  -        
2754.93   688.66      3540.      3043. 1.837E+05    8.07   1.302  -      s 
2877.70   719.34      2898.       976. 6.217E+04   19.84   1.282  -        
3060.30   764.98      2501.       734. 5.088E+04   23.57   1.478  -       D
3241.94   810.38      2666.       982. 7.165E+04   19.30   1.349  -        
3470.09   867.40      4525.     11277. 8.610E+05    3.09   1.486  -        
3678.07   919.37      1870.      1075. 8.573E+04   14.99   1.212  -        
3706.07   926.37      1832.       697. 5.593E+04   22.23   1.117  -      s 
4021.05  1005.08      1730.      1991. 1.686E+05    9.57   1.714  -      s 
4344.15  1085.83      3329.     24379. 2.156E+06    1.57   1.562  -        
4360.43  1089.89      2059.      3314. 2.937E+05    5.75   1.518  -       D
4449.09  1112.05      2671.     32395. 2.907E+06    1.31   1.660  -        
4493.06  1123.04      1742.       970. 8.754E+04   17.76   1.497  -        
4852.91  1212.96      1212.      2989. 2.843E+05    5.92   1.649  -        
4935.83  1233.68      1110.       605. 5.826E+04   23.48   1.492  -      s 
5099.07  1274.47       519.       375. 3.700E+04   24.08   1.780  -        
5171.76  1292.63       486.       225. 2.244E+04   39.54   1.065  -      s 
5197.81  1299.14       515.      3377. 3.385E+05    4.41   1.809  -        
5831.73  1457.54       119.      1047. 1.165E+05    7.62   1.777  -        
6118.31  1529.14       119.      1515. 1.774E+05    5.96   2.713  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17218.    240070.   400.117     0.45   0.772 
Qa-245    978.69   244.69      8067.     50932.    84.886     1.07   0.920 
Qa-344   1377.15   344.29      6516.    147385.   245.641     0.56   1.004 
Qa-779   3116.03   778.91      4755.     38586.    64.309     1.25   1.361 
Qa-964   3856.90   964.06      3158.     37435.    62.391     1.21   1.481 
Qa-1408  5633.48  1408.00       992.     41480.    69.133     1.04   1.821 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8441E-01                                      4.94E+03             
121.78 9.844E-01  (  1.254E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8132E-01                                      4.94E+03             
244.70 9.813E-01  (  4.032E-03 5.35E-01 7.55E+00 G  

Qa-344       9.7525E-01                                      4.94E+03             
344.28 9.752E-01  (  1.245E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7629E-01                                      4.94E+03             
778.90 9.763E-01  (  4.065E-03 6.25E-01 1.30E+01 G  

Qa-964       9.8598E-01                                      4.94E+03             
964.08 9.860E-01  (  3.449E-03 6.03E-01 1.45E+01 G  

Qa-1408      9.8607E-01                                      4.94E+03             
1408.01 9.861E-01  (  1.745E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6226E-01    9.8441E-01   4.3901E-03    1.1247E-01  1.254E-03
Qa-245       9.5923E-01    9.8132E-01   1.0506E-02    1.1252E-01  4.032E-03
Qa-344       9.5330E-01    9.7525E-01   5.4176E-03    1.1147E-01  1.245E-03
Qa-779       9.5432E-01    9.7629E-01   1.2196E-02    1.1212E-01  4.065E-03
Qa-964       9.6379E-01    9.8598E-01   1.1898E-02    1.1319E-01  3.449E-03
Qa-1408      9.6387E-01    9.8607E-01   1.0257E-02    1.1304E-01  1.745E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  380.2 to  2035.2 keV)     5.757E+00  µCi           
Total Decayed Activity (  380.2 to  2035.2 keV) 5.8893170E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/20/2014  Time: 13:25:20

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0300 +0.250053*Channel -1.27671e-008*Channel**2

FWHM (ch) =   2.6000 +0.001116*Channel -4.92926e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.89      121.78   121.78  0.00%      0.77     0.78   -2.07%
978.49      244.70   244.69  0.00%      0.94     0.91    3.22%

1376.86      344.28   344.29 -0.00%      1.00     1.01   -1.07%
3115.34      778.90   778.91 -0.00%      1.39     1.40   -0.71%
3856.10      964.08   964.07  0.00%      1.55     1.54    0.40%
5632.37     1408.01  1408.02 -0.00%      1.83     1.83   -0.00%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 17:45:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_004.An1              

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 14:34:11
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 17:44:47
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.121E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_004.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0186

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.02     1182.   6.81   0.00  0.000E+00
46.56     9217.   2.53   0.69  1.354E-03    46.54   4.252  1.512E+04 Pb210 
59.56    40307.   0.82   0.73  8.835E-03    59.54  35.920  1.179E+03 AM241 
88.06   146800.   0.34   0.74  2.993E-02    88.03   3.626  1.638E+04 CD109 
122.05    92489.   0.43   0.77  4.397E-02   122.06  85.510  3.588E+02 Co57  
136.46    12055.   1.98   0.79  4.635E-02
165.80    88800.   0.44   0.82  4.743E-02   165.86  79.900  5.324E+02 Ce139 
238.62     1233.  13.85   0.65  4.224E-02
255.13     2775.   6.29   0.97  4.077E-02
279.20    26440.   0.81   0.93  3.870E-02   279.20  81.480  1.100E+03 Hg203 
351.95     1227.  10.61   1.00  3.334E-02
391.71    70182.   0.47   1.02  3.099E-02   391.70  64.970  9.442E+02 SN113 
513.98    45611.   0.62   1.15  2.563E-02   514.00  98.500  1.124E+03 Sr85  
609.29      704.  15.55   0.85  2.276E-02
661.66    96207.   0.38   1.29  2.148E-02   661.66  84.990  4.934E+02 CS137 
814.16      727.  16.25   1.34  1.860E-02
898.04    85182.   0.41   1.47  1.737E-02   898.04  93.900  1.540E+03 Y898  

1173.23   106949.   0.34   1.66  1.436E-02  1173.23  99.850  7.363E+02 Co1173
1324.97     1327.   8.38   2.11  1.313E-02
1332.49    97210.   0.34   1.78  1.307E-02  1332.49  99.983  7.344E+02 Co1332
1460.92      888.  10.36   1.62  1.218E-02
1836.01    55058.   0.45   2.03  1.010E-02  1836.05  99.320  1.619E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.02      3532.      1182. 0.000E+00   13.63   0.000  -      s 
545.73   136.46     19422.     12055. 2.601E+05    3.95   0.793  -        
954.42   238.62     12680.      1233. 2.918E+04   27.69   0.649  -      s 

1020.47   255.13     12063.      2775. 6.807E+04   12.59   0.973  -        
1407.79   351.95      8462.      1149. 3.447E+04   25.49   1.098  -        
2437.29   609.29      4703.       704. 3.096E+04   31.09   0.854  -      s 
3256.97   814.16      4562.       727. 3.909E+04   32.50   1.337  -      s 
5301.00  1324.97      2906.      1327. 1.011E+05   16.77   2.109  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5845.07  1460.92      1893.       888. 7.290E+04   20.72   1.621  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.13    46.56     21472.      9217.     0.853     5.06   0.692 
AM-241    238.14    59.56     29208.     40307.     3.732     1.65   0.725 
CD-109    352.16    88.06     38196.    146800.    13.593     0.67   0.743 
Co-57     488.10   122.05     26535.     92489.     8.564     0.86   0.772 
Ce-139    663.12   165.80     22595.     88800.     8.222     0.87   0.823 
Hg-203   1116.70   279.19     14436.     26301.     2.435     1.96   0.943 
SN-113   1566.83   391.71     11832.     70182.     6.498     0.94   1.022 
Sr-85    2055.99   513.98     10826.     45611.     4.223     1.24   1.148 
CS-137   2646.83   661.66     10402.     96207.     8.908     0.77   1.287 
Y-898    3592.62   898.04      9250.     85182.     7.887     0.83   1.469 
Co-1173  4693.75  1173.23      5620.    106949.     9.903     0.68   1.660 
Co-1332  5331.09  1332.49      3322.     97210.     9.001     0.69   1.778 
Y-1836   7346.30  1836.01      1352.     55058.     5.098     0.91   2.032 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  5.600E+02 2.53E+00 4.25E+00 G  

AM-241       1.1786E+03                                      1.58E+05             
59.54 1.179E+03  (  1.164E+01 8.24E-01 3.59E+01 G  

CD-109       1.6378E+04                                      4.61E+02             
88.03 1.638E+04  (  5.080E+01 3.35E-01 3.63E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.5881E+02                                      2.72E+02             
122.06 3.588E+02  (  1.472E+00 4.31E-01 8.55E+01 G  

Ce-139       5.3237E+02                                      1.38E+02             
165.86 5.324E+02  (  2.100E+00 4.36E-01 7.99E+01 G  

Hg-203       1.0946E+03                                      4.66E+01             
279.20 1.095E+03  (  1.165E+01 9.82E-01 8.15E+01 G  

SN-113       9.4424E+02                                      1.15E+02             
391.70 9.442E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1241E+03                                      6.48E+01             
514.00 1.124E+03  (  5.975E+00 6.21E-01 9.85E+01 G  

CS-137       4.9337E+02                                      1.10E+04             
661.66 4.934E+02  (  1.219E+00 3.84E-01 8.50E+01 G  

Y-898        1.5404E+03                                      1.07E+02             
898.04 1.540E+03  (  4.052E+00 4.15E-01 9.39E+01 G  

Co-1173      7.3625E+02                                      1.93E+03             
1173.23 7.363E+02  (  1.203E+00 3.41E-01 9.98E+01 G  

Co-1332      7.3441E+02                                      1.93E+03             
1332.49 7.344E+02  (  1.014E+00 3.45E-01 1.00E+02 G  

Y-1836       1.6187E+03                                      1.07E+02             
1836.05 1.619E+03  (  2.519E+00 4.55E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4888E+04    1.5117E+04   7.6442E+02    1.4970E+03  5.600E+02
AM-241       1.1777E+03    1.1786E+03   1.9433E+01    9.4938E+01  1.164E+01
CD-109       1.2531E+04    1.6378E+04   1.0983E+02    1.3573E+03  5.080E+01
Co-57        2.2775E+02    3.5881E+02   3.0921E+00    2.3818E+01  1.472E+00
Ce-139       2.1697E+02    5.3237E+02   4.6408E+00    3.3324E+01  2.100E+00
Hg-203       7.7226E+01    1.0946E+03   2.1501E+01    6.8283E+01  1.165E+01
SN-113       3.2277E+02    9.4424E+02   8.8447E+00    4.9204E+01  3.410E+00
Sr-85        1.6728E+02    1.1241E+03   1.3964E+01    5.8698E+01  5.975E+00
CS-137       4.8785E+02    4.9337E+02   3.7932E+00    2.7001E+01  1.219E+00
Y-898        4.8355E+02    1.5404E+03   1.2785E+01    8.1725E+01  4.052E+00
Co-1173      6.9049E+02    7.3625E+02   5.0281E+00    3.8035E+01  1.203E+00
Co-1332      6.8876E+02    7.3441E+02   5.0602E+00    3.8893E+01  1.014E+00
Y-1836       5.0812E+02    1.6187E+03   1.4715E+01    1.2755E+02  2.519E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     3.247E+04  Bq            
Total Decayed Activity (   25.0 to  2035.3 keV) 4.1850762E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_006.An1              

Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 18:05:53
Live time:              10800
Real time:              11149
Dead time:                  3.13 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0352

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
25.27     1036.   8.63   0.00  0.000E+00
46.56     8009.   2.58   0.70  1.354E-03    46.54 100.000  5.629E+02 Pb210 
59.56    34637.   0.88   0.71  8.836E-03    59.54 100.000  3.640E+02 AM241 
88.07   123142.   0.36   0.74  2.994E-02    88.03 100.000  5.721E+02 CD109 
122.04    68750.   0.50   0.77  4.397E-02   122.06 100.000  2.885E+02 Co57  
136.44     9216.   2.23   0.80  4.635E-02
165.80    53013.   0.57   0.82  4.743E-02   165.86 100.000  4.039E+02 Ce139 
238.64     1542.   8.89   0.89  4.225E-02
255.08     1537.   9.40   0.96  4.078E-02
279.18     6316.   2.88   0.93  3.870E-02   279.20 100.000  8.436E+02 Hg203 
295.32      648.  19.77   0.97  3.739E-02
351.97      916.  14.64   0.96  3.334E-02
391.70    37202.   0.68   1.06  3.099E-02   391.70 100.000  5.664E+02 SN113 
513.97    16238.   1.22   1.13  2.563E-02   514.00 100.000  1.055E+03 Sr85  
583.13      589.  15.22   1.21  2.347E-02
609.22      937.  11.78   1.20  2.276E-02
661.63    87765.   0.39   1.29  2.149E-02   661.66 100.000  3.848E+02 CS137 
898.00    43090.   0.64   1.48  1.737E-02   898.04 100.000  1.332E+03 Y898  

1173.16    97089.   0.35   1.65  1.436E-02  1173.23 100.000  6.899E+02 Co1173
1332.41    89194.   0.35   1.77  1.307E-02  1332.49 100.000  6.964E+02 Co1332
1460.62      784.   9.55   1.68  1.218E-02
1835.87    28431.   0.63   2.05  1.010E-02  1836.05 100.000  1.511E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.27      4348.      1036. 0.000E+00   17.26   0.000  -      s 
545.67   136.44     13804.      9216. 1.988E+05    4.47   0.801  -        
954.15   238.56      9334.      1506. 3.564E+04   20.13   0.925  -        

1020.25   255.08      8415.      1537. 3.770E+04   18.81   0.964  -        
1181.22   295.32      6859.       648. 1.734E+04   39.54   0.973  -        
1407.84   351.97      6824.       916. 2.746E+04   29.29   0.957  -        
2331.75   582.91      4484.       577. 2.459E+04   39.71   1.364  -        
2436.99   609.22      4163.       937. 4.116E+04   23.56   1.203  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5843.93  1460.62      1206.       784. 6.435E+04   19.10   1.683  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.15    46.56     16446.      8009.     0.742     5.15   0.697 
AM-241    238.15    59.56     23499.     34637.     3.207     1.76   0.712 
CD-109    352.17    88.07     28482.    123142.    11.402     0.72   0.745 
Co-57     488.08   122.04     19534.     68750.     6.366     1.01   0.774 
Ce-139    663.12   165.80     14214.     53013.     4.909     1.13   0.816 
Hg-203   1116.65   279.18      9920.      6316.     0.585     5.76   0.930 
SN-113   1566.78   391.70      8413.     37202.     3.445     1.35   1.060 
Sr-85    2055.92   513.97      7371.     16238.     1.504     2.44   1.134 
CS-137   2646.69   661.63      7946.     87765.     8.126     0.79   1.293 
Y-898    3592.43   898.00      7682.     43090.     3.990     1.28   1.479 
Co-1173  4693.49  1173.16      4060.     97089.     8.990     0.70   1.645 
Co-1332  5330.83  1332.41      2264.     89194.     8.259     0.71   1.773 
Y-1836   7345.93  1835.87       676.     28431.     2.632     1.26   2.053 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.6293E+02                                      8.12E+03             
46.54 5.629E+02  (  2.100E+01 2.58E+00 1.00E+02 G  

AM-241       3.6396E+02                                      1.58E+05             
59.54 3.640E+02  (  3.753E+00 8.82E-01 1.00E+02 G  

CD-109       5.7213E+02                                      4.61E+02             
88.03 5.721E+02  (  1.827E+00 3.58E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        2.8848E+02                                      2.72E+02             
122.06 2.885E+02  (  1.366E+00 5.03E-01 1.00E+02 G  

Ce-139       4.0389E+02                                      1.38E+02             
165.86 4.039E+02  (  2.116E+00 5.66E-01 1.00E+02 G  

Hg-203       8.4364E+02                                      4.66E+01             
279.20 8.436E+02  (  3.099E+01 2.88E+00 1.00E+02 G  

SN-113       5.6644E+02                                      1.15E+02             
391.70 5.664E+02  (  3.254E+00 6.76E-01 1.00E+02 G  

Sr-85        1.0555E+03                                      6.48E+01             
514.00 1.055E+03  (  1.300E+01 1.22E+00 1.00E+02 G  

CS-137       3.8475E+02                                      1.10E+04             
661.66 3.848E+02  (  9.105E-01 3.93E-01 1.00E+02 G  

Y-898        1.3319E+03                                      1.07E+02             
898.04 1.332E+03  (  6.313E+00 6.40E-01 1.00E+02 G  

Co-1173      6.8989E+02                                      1.93E+03             
1173.23 6.899E+02  (  1.055E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9645E+02                                      1.93E+03             
1332.49 6.964E+02  (  8.657E-01 3.54E-01 1.00E+02 G  

Y-1836       1.5112E+03                                      1.07E+02             
1836.05 1.511E+03  (  3.220E+00 6.31E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.5008E+02    5.6293E+02   2.8996E+01    5.6017E+01  2.100E+01
AM-241       3.6353E+02    3.6396E+02   6.4222E+00    2.9406E+01  3.753E+00
CD-109       3.8114E+02    5.7213E+02   4.0964E+00    4.7436E+01  1.827E+00
Co-57        1.4476E+02    2.8848E+02   2.9015E+00    1.9208E+01  1.366E+00
Ce-139       1.0350E+02    4.0389E+02   4.5704E+00    2.5449E+01  2.116E+00
Hg-203       1.5112E+01    8.4364E+02   4.8598E+01    6.9690E+01  3.099E+01
SN-113       1.1116E+02    5.6644E+02   7.6605E+00    3.0030E+01  3.254E+00
Sr-85        5.8662E+01    1.0555E+03   2.5702E+01    5.9383E+01  1.300E+01
CS-137       3.7824E+02    3.8475E+02   3.0215E+00    2.1066E+01  9.105E-01
Y-898        2.2968E+02    1.3319E+03   1.7057E+01    7.1848E+01  6.313E+00
Co-1173      6.2590E+02    6.8989E+02   4.8183E+00    3.5654E+01  1.055E+00
Co-1332      6.3185E+02    6.9645E+02   4.9344E+00    3.6901E+01  8.657E-01
Y-1836       2.6060E+02    1.5112E+03   1.9081E+01    1.1981E+02  3.220E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     3.854E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.2 keV) 9.2711074E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_002.An1

Acquisition information
Start time:                 7/2/2013 11:11:36
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:26:19
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.538E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0107

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.66     1728.   6.44   1.31  4.642E-02
39.90     1739.   7.77   0.81  4.546E-02
45.35     2635.   4.89   0.70  4.509E-02
46.64      822.  15.27   0.70  4.501E-02
121.77   242220.   0.22   0.78  3.994E-02   121.78  28.410  9.844E-01 QA122 
244.71    50898.   0.49   0.90  3.164E-02   244.70   7.550  9.823E-01 Qa245 
295.96     2745.   4.09   0.97  2.872E-02
325.04      512.  17.38   0.85  2.707E-02
329.48      766.  14.15   1.01  2.682E-02
344.29   146079.   0.28   1.00  2.597E-02   344.28  26.590  9.752E-01 Qa344 
367.51     5302.   2.59   1.04  2.531E-02
411.13    10248.   1.49   1.08  2.407E-02
415.82      393.  19.26   1.01  2.393E-02
443.96    13403.   1.16   1.08  2.313E-02
488.72     1571.   6.46   1.15  2.185E-02
503.45      469.  16.94   0.76  2.143E-02
564.00     1799.   4.91   1.20  1.971E-02
566.78      461.  17.86   1.20  1.963E-02
586.24     1559.   6.94   1.29  1.907E-02
656.73      481.  19.56   0.73  1.706E-02
674.67      541.  13.88   1.29  1.654E-02
678.67     1444.   5.64   1.29  1.643E-02
688.65     2776.   4.57   1.25  1.615E-02
719.38     1064.   7.34   1.33  1.527E-02
723.49      455.  16.41   1.33  1.515E-02
764.97      612.  15.53   1.05  1.397E-02
778.94    37164.   0.56   1.37  1.357E-02   778.90  12.970  9.736E-01 Qa779 
810.52     1040.   9.17   1.51  1.329E-02
867.40    11092.   1.55   1.39  1.278E-02
900.93      398.  19.89   1.22  1.247E-02
919.38     1205.   7.50   1.49  1.231E-02
926.30      682.  14.11   1.25  1.225E-02
964.06    36922.   0.61   1.52  1.191E-02   964.08  14.500  9.859E-01 Qa964 

1005.20     1978.   3.95   1.68  1.164E-02
1085.89    24613.   0.68   1.59  1.110E-02
1089.92     4035.   2.14   1.60  1.107E-02
1112.04    32408.   0.64   1.57  1.093E-02
1123.13      984.   6.77   1.59  1.085E-02
1212.94     2946.   3.04   1.65  1.026E-02
1233.98      590.  10.19   1.31  1.012E-02
1250.02      504.   8.58   1.70  1.001E-02
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1299.07     3283.   2.16   1.61  9.689E-03
1407.99    39987.   0.53   1.80  8.968E-03  1408.01  20.850  9.860E-01 Qa1408
1457.55     1040.   3.80   1.79  8.640E-03
1527.84      485.   9.89   1.85  8.175E-03
1529.81     1003.   4.39   1.86  8.162E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.62    25.66      5617.      1728. 3.723E+04   12.89   1.310  -      s 
159.59    39.90      8690.      1739. 3.825E+04   15.54   0.809  -        
181.37    45.31      6992.      2635. 5.844E+04    9.78   0.701  -       D
186.55    46.60      7469.       822. 1.827E+04   30.53   0.703  -       D

1183.72   295.96      4117.      2745. 9.555E+04    8.19   0.973  -        
1300.04   325.04      3371.       512. 1.892E+04   34.77   0.848  -        
1317.80   329.48      4392.       766. 2.856E+04   28.30   1.012  -      s 
1469.91   367.51      4366.      5302. 2.095E+05    5.18   1.039  -      s 
1644.40   411.13      4110.     10248. 4.258E+05    2.99   1.080  -        
1663.15   415.82      2322.       393. 1.643E+04   38.51   1.013  -        
1775.73   443.96      3630.     13403. 5.795E+05    2.33   1.081  -        
1954.77   488.72      3110.      1571. 7.188E+04   12.91   1.154  -        
2013.70   503.45      2433.       469. 2.187E+04   33.88   0.759  -      s 
2255.93   563.93      3009.      1799. 9.130E+04    9.83   1.196  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2267.04   566.71      3167.       461. 2.351E+04   35.73   1.198  -       D
2344.90   586.24      3496.      1559. 8.176E+04   13.87   1.287  -        
2626.87   656.73      2886.       481. 2.819E+04   39.13   0.727  -      s 
2698.71   674.69      2742.       509. 3.076E+04   34.96   1.251  -        
2714.72   678.69      2767.      1362. 8.292E+04   14.01   1.345  -        
2754.57   688.65      3808.      2776. 1.719E+05    9.14   1.248  -        
2877.19   719.30      2548.      1014. 6.638E+04   17.53   1.108  -        
3059.91   764.97      2903.       612. 4.380E+04   31.07   1.048  -        
3242.14   810.52      2684.      1040. 7.828E+04   18.34   1.511  -        
3469.71   867.40      4461.     11092. 8.682E+05    3.09   1.393  -        
3603.89   900.93      2101.       398. 3.194E+04   39.78   1.217  -        
3677.67   919.38      2171.      1205. 9.786E+04   14.99   1.488  -      s 
3705.36   926.30      2448.       682. 5.565E+04   28.22   1.250  -        
4021.07  1005.20      1294.      1978. 1.700E+05    7.91   1.680  -        
4343.69  1085.83      3343.     23959. 2.158E+06    1.60   1.593  -        
4359.78  1089.85      1966.      3191. 2.882E+05    5.84   1.357  -       D
4448.57  1112.04      2454.     32408. 2.966E+06    1.28   1.575  -        
4492.97  1123.13      1150.       984. 9.065E+04   13.53   1.586  -        
4852.33  1212.94      1299.      2946. 2.871E+05    6.08   1.653  -        
4936.53  1233.98       865.       590. 5.830E+04   20.39   1.306  -        
5001.07  1250.11       882.       536. 5.357E+04   23.51   1.153  -      s 
5197.01  1299.07       447.      3283. 3.389E+05    4.32   1.605  -        
5831.25  1457.55       102.      1040. 1.204E+05    7.60   1.786  -        
6112.56  1527.79       909.       485. 5.934E+04   19.79   1.855  -       D
6120.43  1529.76       468.      1003. 1.229E+05    8.78   1.856  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17437.    242220.   403.700     0.44   0.779 
Qa-245    978.70   244.70      7754.     50727.    84.544     1.06   0.906 
Qa-344   1377.04   344.29      6779.    146079.   243.465     0.56   0.997 
Qa-779   3115.64   778.90      4527.     37760.    62.934     1.25   1.366 
Qa-964   3856.46   964.06      3082.     36922.    61.536     1.21   1.521 
Qa-1408  5632.87  1407.99       904.     39987.    66.644     1.05   1.795 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8438E-01                                      4.94E+03             
121.78 9.844E-01  (  1.250E-03 2.22E-01 2.84E+01 G  

Qa-245       9.7901E-01                                      4.94E+03             
244.70 9.790E-01  (  3.960E-03 5.31E-01 7.55E+00 G  

Qa-344       9.7521E-01                                      4.94E+03             
344.28 9.752E-01  (  1.281E-03 2.80E-01 2.66E+01 G  

Qa-779       9.8920E-01                                      4.94E+03             
778.90 9.892E-01  (  4.107E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8595E-01                                      4.94E+03             
964.08 9.859E-01  (  3.454E-03 6.07E-01 1.45E+01 G  

Qa-1408      9.8603E-01                                      4.94E+03             
1408.01 9.860E-01  (  1.728E-03 5.27E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6170E-01    9.8438E-01   4.3718E-03    1.1247E-01  1.250E-03
Qa-245       9.5645E-01    9.7901E-01   1.0389E-02    1.1225E-01  3.960E-03
Qa-344       9.5274E-01    9.7521E-01   5.4578E-03    1.1147E-01  1.281E-03
Qa-779       9.6641E-01    9.8920E-01   1.2334E-02    1.1360E-01  4.107E-03
Qa-964       9.6323E-01    9.8595E-01   1.1963E-02    1.1319E-01  3.454E-03
Qa-1408      9.6331E-01    9.8603E-01   1.0384E-02    1.1305E-01  1.728E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1529.7 to  2035.4 keV)     5.764E+00  µCi           
Total Decayed Activity ( 1529.7 to  2035.4 keV) 5.8997774E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/20/2014  Time: 13:43:30

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0330 +0.250092*Channel -1.73016e-008*Channel**2

FWHM (ch) =   2.6285 +0.001068*Channel -5.08538e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.76  0.01%      0.78     0.78   -1.02%
978.68      244.70   244.71 -0.01%      0.93     0.91    2.07%

1376.92      344.28   344.29 -0.00%      0.99     1.00   -0.83%
3115.26      778.90   778.90  0.00%      1.35     1.37   -1.29%
3856.02      964.08   964.07  0.00%      1.51     1.50    1.13%
5632.33     1408.01  1408.02 -0.00%      1.75     1.76   -0.16%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 15:49:42
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_004.An1              

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_004.An1

Acquisition information
Start time:                 7/2/2013 12:32:56
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 15:48:45
Zero offset:           0.046 keV
Gain:                  0.250 keV/channel
Quadratic:            -9.499E-09 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 15:49:42
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_004.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0134

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.42     1337.   7.42   0.62  0.000E+00
46.54     6979.   3.17   0.66  1.022E-03    46.54   4.252  1.512E+04 Pb210 
59.51    35338.   0.94   0.72  7.709E-03    59.54  35.920  1.179E+03 AM241 
88.04   142207.   0.34   0.74  2.923E-02    88.03   3.626  1.634E+04 CD109 
122.07    91715.   0.45   0.78  4.390E-02   122.06  85.510  3.600E+02 Co57  
136.48    11647.   2.04   0.80  4.633E-02
165.85    87027.   0.44   0.82  4.738E-02   165.86  79.900  5.327E+02 Ce139 
238.61     1327.  12.88   0.96  4.203E-02
255.11     2786.   6.28   0.99  4.053E-02
279.21    24581.   1.04   0.95  3.844E-02   279.20  81.480  1.092E+03 Hg203 
351.84     1206.  12.92   1.20  3.305E-02
391.71    67895.   0.47   1.06  3.068E-02   391.70  64.970  9.445E+02 SN113 
514.00    43619.   0.64   1.14  2.533E-02   514.00  98.500  1.134E+03 Sr85  
583.24      570.  19.93   1.21  2.316E-02
609.48      850.  15.78   1.12  2.245E-02
661.64    95210.   0.37   1.29  2.119E-02   661.66  84.990  4.952E+02 CS137 
898.02    81000.   0.42   1.45  1.707E-02   898.04  93.900  1.529E+03 Y898  

1173.21   103847.   0.34   1.61  1.406E-02  1173.23  99.850  7.314E+02 Co1173
1324.96     1147.   9.49   1.70  1.282E-02
1332.47    95086.   0.35   1.74  1.276E-02  1332.49  99.983  7.368E+02 Co1332
1836.01    52081.   0.47   2.00  9.779E-03  1836.05  99.320  1.622E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.49    25.42      5316.      1337. 0.000E+00   14.84   0.617  -      s 
545.74   136.48     19462.     11647. 2.514E+05    4.08   0.798  -        
954.25   238.61     12673.      1327. 3.157E+04   25.76   0.958  -        

1020.26   255.11     12106.      2786. 6.874E+04   12.56   0.993  -        
1407.17   351.84      9231.      1206. 3.649E+04   25.84   1.200  -      s 
2332.87   583.24      4928.       570. 2.459E+04   39.87   1.208  -        
2437.87   609.48      6120.       850. 3.786E+04   31.56   1.121  -        
5300.49  1324.96      2892.      1147. 8.951E+04   18.97   1.701  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.54     20054.      6979.     0.646     6.35   0.664 
AM-241    237.84    59.51     29842.     35338.     3.272     1.88   0.715 
CD-109    351.98    88.04     37104.    142207.    13.167     0.68   0.743 
Co-57     488.08   122.07     30263.     91715.     8.492     0.91   0.776 
Ce-139    663.22   165.85     23011.     87027.     8.058     0.89   0.819 
Hg-203   1116.67   279.21     14600.     24581.     2.276     2.08   0.945 
SN-113   1566.70   391.71     11066.     67895.     6.287     0.94   1.057 
Sr-85    2055.90   514.00     10857.     43619.     4.039     1.28   1.142 
CS-137   2646.54   661.64      8840.     95210.     8.816     0.75   1.293 
Y-898    3592.22   898.02      8643.     81000.     7.500     0.84   1.451 
Co-1173  4693.30  1173.21      5339.    103847.     9.615     0.69   1.610 
Co-1332  5330.55  1332.47      3598.     95086.     8.804     0.70   1.736 
Y-1836   7345.59  1836.01      1673.     52081.     4.822     0.95   1.997 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5116E+04                                      8.12E+03             
46.54 1.512E+04  (  7.147E+02 3.17E+00 4.25E+00 G  

AM-241       1.1790E+03                                      1.58E+05             
59.54 1.179E+03  (  1.343E+01 9.38E-01 3.59E+01 G  

CD-109       1.6335E+04                                      4.61E+02             
88.03 1.634E+04  (  5.155E+01 3.41E-01 3.63E+00 G  

Co-57        3.6002E+02                                      2.72E+02             
122.06 3.600E+02  (  1.591E+00 4.54E-01 8.55E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       5.3267E+02                                      1.38E+02             
165.86 5.327E+02  (  2.163E+00 4.44E-01 7.99E+01 G  

Hg-203       1.0919E+03                                      4.66E+01             
279.20 1.092E+03  (  1.251E+01 1.04E+00 8.15E+01 G  

SN-113       9.4451E+02                                      1.15E+02             
391.70 9.445E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1343E+03                                      6.48E+01             
514.00 1.134E+03  (  6.313E+00 6.42E-01 9.85E+01 G  

CS-137       4.9520E+02                                      1.10E+04             
661.66 4.952E+02  (  1.139E+00 3.73E-01 8.50E+01 G  

Y-898        1.5286E+03                                      1.07E+02             
898.04 1.529E+03  (  4.088E+00 4.21E-01 9.39E+01 G  

Co-1173      7.3138E+02                                      1.93E+03             
1173.23 7.314E+02  (  1.199E+00 3.43E-01 9.98E+01 G  

Co-1332      7.3679E+02                                      1.93E+03             
1332.49 7.368E+02  (  1.083E+00 3.51E-01 1.00E+02 G  

Y-1836       1.6224E+03                                      1.07E+02             
1836.05 1.622E+03  (  2.969E+00 4.74E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4883E+04    1.5116E+04   9.5980E+02    1.6055E+03  7.147E+02
AM-241       1.1780E+03    1.1790E+03   2.2125E+01    9.5551E+01  1.343E+01
CD-109       1.2425E+04    1.6335E+04   1.1136E+02    1.3539E+03  5.155E+01
Co-57        2.2625E+02    3.6002E+02   3.2694E+00    2.3920E+01  1.591E+00
Ce-139       2.1286E+02    5.3267E+02   4.7278E+00    3.3354E+01  2.163E+00
Hg-203       7.2675E+01    1.0919E+03   2.2730E+01    6.8528E+01  1.251E+01
SN-113       3.1534E+02    9.4451E+02   8.8463E+00    4.9218E+01  3.410E+00
Sr-85        1.6188E+02    1.1343E+03   1.4559E+01    5.9344E+01  6.313E+00
CS-137       4.8954E+02    4.9520E+02   3.6947E+00    2.7086E+01  1.139E+00
Y-898        4.6778E+02    1.5286E+03   1.2879E+01    8.1129E+01  4.088E+00
Co-1173      6.8495E+02    7.3138E+02   5.0159E+00    3.7785E+01  1.199E+00
Co-1332      6.9002E+02    7.3679E+02   5.1696E+00    3.9032E+01  1.083E+00
Y-1836       4.9649E+02    1.6224E+03   1.5381E+01    1.2792E+02  2.969E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.230E+04  Bq            
Total Decayed Activity (   25.0 to  2035.5 keV) 4.1807801E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_006.An1

Acquisition information
Start time:                 7/2/2013 16:45:46
Live time:              10800
Real time:              11148
Dead time:                  3.12 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0387

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
24.99      841.   8.08   0.00  0.000E+00
46.48     6356.   3.06   0.67  9.927E-04    46.54 100.000  5.899E+02 Pb210 
59.46    30235.   0.94   0.71  7.678E-03    59.54 100.000  3.625E+02 AM241 
88.00   117813.   0.37   0.74  2.920E-02    88.03 100.000  5.636E+02 CD109 
122.05    68301.   0.45   0.77  4.389E-02   122.06 100.000  2.900E+02 Co57  
136.44     8988.   2.30   0.78  4.633E-02
165.82    51546.   0.58   0.83  4.738E-02   165.86 100.000  4.010E+02 Ce139 
238.54     1414.  10.84   0.73  4.203E-02
255.19     1426.  10.15   0.93  4.053E-02
279.22     5909.   3.05   0.92  3.843E-02   279.20 100.000  8.427E+02 Hg203 
295.24      643.  19.88   0.77  3.712E-02
351.92     1145.  11.66   1.03  3.304E-02
391.71    36268.   0.70   1.05  3.068E-02   391.70 100.000  5.711E+02 SN113 
514.00    15192.   1.29   1.10  2.533E-02   514.00 100.000  1.042E+03 Sr85  
609.32      758.  14.10   1.07  2.246E-02
661.65    87343.   0.39   1.28  2.119E-02   661.66 100.000  3.883E+02 CS137 
898.02    41461.   0.62   1.44  1.707E-02   898.04 100.000  1.338E+03 Y898  

1173.20    94507.   0.36   1.61  1.406E-02  1173.23 100.000  6.870E+02 Co1173
1332.45    86255.   0.37   1.70  1.276E-02  1332.49 100.000  6.908E+02 Co1332
1460.83      717.   6.83   1.78  1.187E-02
1835.91    26668.   0.66   1.97  9.780E-03  1836.05 100.000  1.502E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.99      2517.       841. 0.000E+00   16.16   0.000  -      s 
545.69   136.44     14115.      8988. 1.940E+05    4.61   0.780  -        
954.01   238.54      9595.      1414. 3.363E+04   21.68   0.728  -        

1020.61   255.19      8497.      1426. 3.519E+04   20.31   0.933  -      s 
1180.77   295.24      6817.       643. 1.732E+04   39.75   0.771  -        
1407.48   351.92      6675.      1145. 3.465E+04   23.33   1.034  -        
2437.04   609.32      4106.       758. 3.377E+04   28.20   1.074  -        
5843.84  1460.80       942.       742. 6.256E+04   17.12   1.612  -        
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.92    46.48     14932.      6356.     0.588     6.11   0.666 
AM-241    237.85    59.46     21008.     30235.     2.799     1.88   0.711 
CD-109    351.96    88.00     28641.    117813.    10.909     0.74   0.742 
Co-57     488.08   122.04     18992.     67652.     6.264     1.00   0.770 
Ce-139    663.19   165.82     14422.     51546.     4.773     1.16   0.826 
Hg-203   1116.73   279.22      9833.      5909.     0.547     6.10   0.920 
SN-113   1566.64   391.71      9053.     36268.     3.358     1.41   1.050 
Sr-85    2055.77   514.00      7459.     15192.     1.407     2.58   1.097 
CS-137   2646.38   661.65      7586.     87343.     8.087     0.78   1.283 
Y-898    3592.00   898.02      6409.     41461.     3.839     1.24   1.437 
Co-1173  4692.98  1173.20      4403.     94507.     8.751     0.71   1.614 
Co-1332  5330.19  1332.45      2902.     86255.     7.987     0.73   1.703 
Y-1836   7345.10  1835.91       886.     26668.     2.469     1.32   1.974 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.8994E+02                                      8.12E+03             
46.54 5.899E+02  (  2.643E+01 3.06E+00 1.00E+02 G  

AM-241       3.6247E+02                                      1.58E+05             
59.54 3.625E+02  (  4.049E+00 9.39E-01 1.00E+02 G  

CD-109       5.6359E+02                                      4.61E+02             
88.03 5.636E+02  (  1.886E+00 3.69E-01 1.00E+02 G  

Co-57        2.8725E+02                                      2.72E+02             
122.06 2.873E+02  (  1.363E+00 5.02E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       4.0099E+02                                      1.38E+02             
165.86 4.010E+02  (  2.177E+00 5.79E-01 1.00E+02 G  

Hg-203       8.4272E+02                                      4.66E+01             
279.20 8.427E+02  (  3.295E+01 3.05E+00 1.00E+02 G  

SN-113       5.7108E+02                                      1.15E+02             
391.70 5.711E+02  (  3.491E+00 7.04E-01 1.00E+02 G  

Sr-85        1.0422E+03                                      6.48E+01             
514.00 1.042E+03  (  1.381E+01 1.29E+00 1.00E+02 G  

CS-137       3.8835E+02                                      1.10E+04             
661.66 3.883E+02  (  9.023E-01 3.92E-01 1.00E+02 G  

Y-898        1.3376E+03                                      1.07E+02             
898.04 1.338E+03  (  6.018E+00 6.19E-01 1.00E+02 G  

Co-1173      6.8703E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.124E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9080E+02                                      1.93E+03             
1332.49 6.908E+02  (  1.005E+00 3.67E-01 1.00E+02 G  

Y-1836       1.5023E+03                                      1.07E+02             
1836.05 1.502E+03  (  3.906E+00 6.62E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.7628E+02    5.8994E+02   3.6053E+01    6.1828E+01  2.643E+01
AM-241       3.6204E+02    3.6247E+02   6.8095E+00    2.9379E+01  4.049E+00
CD-109       3.7324E+02    5.6359E+02   4.1640E+00    4.6739E+01  1.886E+00
Co-57        1.4271E+02    2.8725E+02   2.8815E+00    1.9125E+01  1.363E+00
Ce-139       1.0073E+02    4.0099E+02   4.6428E+00    2.5285E+01  2.177E+00
Hg-203       1.4235E+01    8.4272E+02   5.1386E+01    7.1624E+01  3.295E+01
SN-113       1.0944E+02    5.7108E+02   8.0437E+00    3.0359E+01  3.491E+00
Sr-85        5.5536E+01    1.0422E+03   2.6858E+01    5.9294E+01  1.381E+01
CS-137       3.8168E+02    3.8835E+02   3.0408E+00    2.1261E+01  9.023E-01
Y-898        2.2483E+02    1.3376E+03   1.6554E+01    7.2023E+01  6.018E+00
Co-1173      6.2241E+02    6.8703E+02   4.9064E+00    3.5520E+01  1.124E+00
Co-1332      6.2583E+02    6.9080E+02   5.0771E+00    3.6626E+01  1.005E+00
Y-1836       2.5250E+02    1.5023E+03   1.9895E+01    1.1926E+02  3.906E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.841E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.5 keV) 9.2663594E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 13:02:07
Live time:                600
Real time:                851
Dead time:                 29.47 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130619_001 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:16:45
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.315E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 13:47:12
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0078

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.28      649.  10.63   0.00  4.526E-02
39.98     2370.   5.98   0.89  4.435E-02
45.40     3686.   3.62   0.71  4.401E-02
46.76     1025.  12.93   0.71  4.393E-02
121.78   239829.   0.22   0.78  3.926E-02   121.78  28.410  9.908E-01 QA122 
244.69    50711.   0.53   0.92  3.162E-02   244.70   7.550  9.790E-01 Qa245 
295.97     2482.   5.07   0.94  2.886E-02
329.50      675.  15.05   0.96  2.705E-02
344.29   146946.   0.28   1.00  2.626E-02   344.28  26.590  9.699E-01 Qa344 
366.34     1206.   8.73   1.02  2.564E-02
367.82     4284.   2.53   1.02  2.559E-02
411.13    10273.   1.52   1.10  2.437E-02
416.06      427.  18.65   0.82  2.423E-02
443.97    13705.   1.20   1.12  2.345E-02
488.67     1666.   6.38   1.29  2.218E-02
503.53      646.  14.28   1.12  2.177E-02
564.05     1753.   5.13   1.20  2.005E-02
566.26      588.  14.23   1.20  1.999E-02
586.25     1564.   7.44   1.25  1.943E-02
656.38      515.  17.58   0.81  1.745E-02
674.66      626.  11.43   1.29  1.694E-02
678.68     1457.   5.38   1.29  1.682E-02
688.68     2939.   3.92   1.30  1.654E-02
719.43     1044.   7.52   1.33  1.568E-02
764.90      631.  11.83   1.36  1.440E-02
769.10      373.  19.20   1.37  1.428E-02
778.90    38437.   0.60   1.39  1.400E-02   778.90  12.970  9.756E-01 Qa779 
810.47      982.   9.24   1.24  1.369E-02
841.54      507.  18.25   1.35  1.338E-02
867.36    11169.   1.36   1.45  1.313E-02
919.42     1213.   7.35   1.42  1.262E-02
926.22      617.  12.19   1.46  1.255E-02
964.07    37769.   0.59   1.50  1.218E-02   964.08  14.500  9.855E-01 Qa964 

1005.18     1782.   5.16   1.73  1.190E-02
1085.90    25210.   0.68   1.60  1.136E-02
1089.88     4028.   2.26   1.61  1.133E-02
1112.04    32603.   0.65   1.61  1.118E-02
1123.11     1182.   6.41   1.67  1.110E-02
1212.95     2997.   3.46   1.68  1.049E-02
1233.60      727.   9.70   1.58  1.035E-02
1250.04      504.  12.35   1.41  1.024E-02
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1274.53      426.  10.45   1.42  1.008E-02
1293.06      195.  17.05   1.74  9.952E-03
1299.21     3208.   1.97   1.75  9.911E-03
1407.99    41241.   0.52   1.82  9.174E-03  1408.01  20.850  9.936E-01 Qa1408
1457.63     1092.   3.83   1.89  8.837E-03
1529.06     1579.   2.84   3.17  8.354E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.28      2568.       649. 1.434E+04   21.26   0.000  -      s 
159.81    39.98      9320.      2370. 5.345E+04   11.95   0.889  -      s 
181.51    45.34      7049.      3686. 8.376E+04    7.23   0.710  -       D
186.92    46.70      8268.      1025. 2.334E+04   25.85   0.712  -       D

1183.80   295.97      4944.      2482. 8.602E+04   10.14   0.944  -        
1317.92   329.50      4012.       675. 2.494E+04   30.09   0.963  -        
1465.29   366.31      4953.      1201. 4.686E+04   17.54   1.022  -       D
1471.19   367.78      3748.      4266. 1.667E+05    5.08   1.023  -       D
1644.46   411.13      4280.     10273. 4.215E+05    3.04   1.096  -        
1664.22   416.06      2464.       427. 1.762E+04   37.30   0.822  -      s 
1775.85   443.97      3997.     13705. 5.845E+05    2.39   1.118  -        
1954.66   488.67      3321.      1666. 7.509E+04   12.76   1.289  -        
2014.13   503.53      2912.       646. 2.968E+04   28.56   1.121  -        
2256.26   564.22      3171.      1753. 8.739E+04   10.27   1.198  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.10   566.43      3213.       588. 2.944E+04   28.46   1.200  -       D
2345.08   586.25      3864.      1564. 8.049E+04   14.88   1.249  -        
2625.65   656.38      2747.       515. 2.952E+04   35.17   0.806  -      s 
2698.98   674.71      2474.       570. 3.368E+04   29.85   1.366  -        
2715.06   678.73      2962.      1455. 8.649E+04   13.98   1.254  -        
2754.87   688.68      3227.      2939. 1.776E+05    7.84   1.295  -        
2877.75   719.39      2801.       964. 6.151E+04   19.47   1.186  -        
3059.42   764.80      2779.       631. 4.382E+04   29.08   1.422  -        
3242.18   810.47      2500.       982. 7.171E+04   18.49   1.236  -        
3366.49   841.54      2686.       507. 3.788E+04   36.51   1.350  -      s 
3469.79   867.36      3504.     11169. 8.507E+05    2.72   1.448  -        
3678.11   919.42      2108.      1213. 9.616E+04   14.70   1.416  -        
3705.31   926.22      1798.       617. 4.914E+04   24.38   1.457  -        
4021.26  1005.18      1758.      1782. 1.497E+05   10.33   1.731  -        
4344.26  1085.84      2169.     25210. 2.220E+06    1.36   1.605  -       D
4360.19  1089.82      2144.      4028. 3.555E+05    4.53   1.607  -       D
4448.87  1112.04      2765.     32603. 2.917E+06    1.31   1.609  -        
4493.15  1123.11      1342.      1182. 1.065E+05   12.82   1.665  -      s 
4852.67  1212.95      1623.      2997. 2.856E+05    6.93   1.675  -        
4935.33  1233.60      1062.       727. 7.021E+04   19.40   1.584  -      s 
5001.09  1250.04       864.       504. 4.918E+04   24.71   1.412  -        
5099.12  1274.53       486.       426. 4.225E+04   20.91   1.418  -        
5172.96  1292.98       455.       214. 2.146E+04   38.79   1.111  -      s 
5197.56  1299.13       405.      3262. 3.291E+05    4.19   1.669  -        
5831.88  1457.63       126.      1092. 1.236E+05    7.66   1.891  -        
6117.77  1529.06        82.      1579. 1.891E+05    5.68   3.168  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.78     17190.    239829.   399.714     0.45   0.776 
Qa-245    978.64   244.69      7628.     50711.    84.518     1.06   0.922 
Qa-344   1377.10   344.29      6730.    146946.   244.911     0.56   1.000 
Qa-779   3115.84   778.90      4051.     38437.    64.062     1.20   1.386 
Qa-964   3856.75   964.07      2976.     37769.    62.948     1.19   1.502 
Qa-1408  5633.24  1407.99       878.     41241.    68.735     1.03   1.822 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9084E-01                                      4.94E+03             
121.78 9.908E-01  (  1.262E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7896E-01                                      4.94E+03             
244.70 9.790E-01  (  3.929E-03 5.29E-01 7.55E+00 G  

Qa-344       9.6989E-01                                      4.94E+03             
344.28 9.699E-01  (  1.262E-03 2.79E-01 2.66E+01 G  

Qa-779       9.7563E-01                                      4.94E+03             
778.90 9.756E-01  (  3.764E-03 5.99E-01 1.30E+01 G  

Qa-964       9.8548E-01                                      4.94E+03             
964.08 9.855E-01  (  3.317E-03 5.94E-01 1.45E+01 G  

Qa-1408      9.9364E-01                                      4.94E+03             
1408.01 9.936E-01  (  1.663E-03 5.17E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6854E-01    9.9084E-01   4.4208E-03    1.1320E-01  1.262E-03
Qa-245       9.5693E-01    9.7896E-01   1.0365E-02    1.1224E-01  3.929E-03
Qa-344       9.4807E-01    9.6989E-01   5.4076E-03    1.1086E-01  1.262E-03
Qa-779       9.5367E-01    9.7563E-01   1.1689E-02    1.1199E-01  3.764E-03
Qa-964       9.6330E-01    9.8548E-01   1.1700E-02    1.1311E-01  3.317E-03
Qa-1408      9.7128E-01    9.9364E-01   1.0273E-02    1.1390E-01  1.663E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.3 keV)     5.762E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.3 keV) 5.8944349E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1

110 of 170



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628003_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 14:02:51
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 14:17:37
Zero offset:           0.027 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.205E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0085

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      700.   9.96   0.62  4.574E-02
39.98     2509.   5.64   1.00  4.480E-02
45.44     3116.   4.17   0.70  4.445E-02
46.71     1014.  13.46   0.70  4.437E-02
121.78   239812.   0.22   0.77  3.956E-02   121.78  28.410  9.834E-01 QA122 
244.68    50871.   0.53   0.93  3.168E-02   244.70   7.550  9.802E-01 Qa245 
295.93     2693.   4.50   0.97  2.886E-02
329.47      559.  17.94   1.10  2.701E-02
344.29   146598.   0.28   1.01  2.619E-02   344.28  26.590  9.700E-01 Qa344 
367.55     5311.   2.64   1.00  2.554E-02
411.13    10216.   1.33   1.10  2.432E-02
443.97    13735.   1.19   1.08  2.340E-02
488.69     1678.   5.85   1.26  2.215E-02
503.43      530.  17.41   0.92  2.174E-02
563.95     1344.   7.33   1.23  2.005E-02
586.30     1590.   7.06   1.21  1.943E-02
656.46      648.  14.30   0.81  1.746E-02
674.63      638.  11.33   1.30  1.696E-02
678.69     1508.   5.23   1.31  1.684E-02
688.64     2841.   4.22   1.18  1.657E-02
719.34     1101.   9.16   1.39  1.571E-02
764.91      607.  14.52   1.53  1.443E-02
778.91    38234.   0.61   1.37  1.404E-02   778.90  12.970  9.674E-01 Qa779 
810.49     1195.   8.43   1.18  1.371E-02
841.75      500.  18.20   1.32  1.337E-02
867.38    11121.   1.46   1.46  1.310E-02
919.53     1092.   8.50   1.40  1.254E-02
926.31      737.  11.66   1.14  1.247E-02
964.07    37966.   0.61   1.53  1.207E-02   964.08  14.500  1.000E+00 Qa964 

1005.19     1848.   4.69   1.70  1.181E-02
1085.89    25228.   0.68   1.60  1.131E-02
1089.90     4008.   2.28   1.60  1.128E-02
1112.02    33071.   0.62   1.65  1.114E-02
1123.07      982.   7.98   1.43  1.107E-02
1212.88     2936.   3.49   1.73  1.051E-02
1249.98      498.  13.46   1.02  1.028E-02
1274.39      505.  10.76   1.69  1.013E-02
1299.11     3281.   2.40   1.87  9.977E-03
1408.00    41410.   0.52   1.78  9.297E-03  1408.01  20.850  9.844E-01 Qa1408
1457.58     1096.   3.51   2.11  8.988E-03
1529.11     1619.   2.80   3.00  8.542E-03

112 of 170



************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.41    25.38      2605.       700. 1.531E+04   19.92   0.623  -      s 
159.80    39.98      9238.      2509. 5.601E+04   11.29   0.999  -      s 
181.65    45.47      6871.      3116. 7.009E+04    8.33   0.702  -       D
186.74    46.74      8804.      1014. 2.285E+04   26.92   0.703  -       D

1183.70   295.93      4621.      2693. 9.334E+04    9.01   0.975  -        
1317.84   329.47      3949.       559. 2.068E+04   35.87   1.101  -      s 
1470.19   367.55      4492.      5311. 2.079E+05    5.28   1.005  -      s 
1644.55   411.13      3031.     10216. 4.200E+05    2.66   1.103  -        
1775.94   443.97      3942.     13735. 5.868E+05    2.38   1.075  -        
1954.84   488.69      2943.      1678. 7.575E+04   11.69   1.256  -        
2013.82   503.43      2958.       530. 2.438E+04   34.82   0.925  -        
2255.94   563.95      3344.      1344. 6.705E+04   14.65   1.228  -        
2345.37   586.30      3668.      1590. 8.185E+04   14.12   1.208  -        
2626.06   656.46      2742.       648. 3.712E+04   28.61   0.809  -      s 
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2698.98   674.65      2385.       583. 3.437E+04   25.11   1.304  -       D
2715.09   678.71      3049.      1553. 9.219E+04   13.51   1.362  -        
2754.83   688.64      3501.      2841. 1.715E+05    8.44   1.176  -        
2877.65   719.34      3026.      1101. 7.009E+04   18.33   1.388  -        
3059.98   764.91      2654.       607. 4.208E+04   29.03   1.529  -        
3242.39   810.49      2798.      1195. 8.716E+04   16.87   1.181  -        
3367.45   841.75      2594.       500. 3.739E+04   36.40   1.324  -        
3470.01   867.38      4052.     11121. 8.491E+05    2.93   1.464  -        
3678.69   919.53      2279.      1092. 8.705E+04   17.00   1.398  -        
3705.79   926.31      2079.       737. 5.910E+04   23.33   1.138  -      s 
4021.43  1005.19      1573.      1848. 1.565E+05    9.38   1.699  -        
4344.15  1085.83      3699.     24393. 2.157E+06    1.61   1.548  -        
4360.19  1089.84      2434.      3022. 2.679E+05    6.72   1.517  -      sD
4448.95  1112.02      2288.     33071. 2.968E+06    1.25   1.654  -        
4493.15  1123.07      1517.       982. 8.869E+04   15.95   1.429  -        
4852.58  1212.88      1610.      2936. 2.792E+05    6.98   1.725  -        
5001.04  1249.98       973.       498. 4.839E+04   26.93   1.025  -      s 
5098.73  1274.39       626.       505. 4.981E+04   21.52   1.692  -        
5197.67  1299.11       622.      3281. 3.289E+05    4.80   1.866  -        
5831.86  1457.58        89.      1096. 1.219E+05    7.02   2.108  -      s 
6118.17  1529.11        91.      1619. 1.895E+05    5.60   3.003  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17493.    239812.   399.687     0.45   0.775 
Qa-245    978.68   244.68      7555.     50871.    84.786     1.06   0.929 
Qa-344   1377.15   344.29      6414.    146598.   244.330     0.56   1.009 
Qa-779   3116.03   778.91      4341.     38234.    63.723     1.23   1.375 
Qa-964   3856.89   964.07      3426.     37966.    63.276     1.22   1.531 
Qa-1408  5633.45  1408.00       964.     41440.    69.067     1.04   1.780 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8336E-01                                      4.94E+03             
121.78 9.834E-01  (  1.264E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8016E-01                                      4.94E+03             
244.70 9.802E-01  (  3.902E-03 5.28E-01 7.55E+00 G  

Qa-344       9.7004E-01                                      4.94E+03             
344.28 9.700E-01  (  1.235E-03 2.78E-01 2.66E+01 G  

Qa-779       9.6739E-01                                      4.94E+03             
778.90 9.674E-01  (  3.884E-03 6.14E-01 1.30E+01 G  

Qa-964       9.9996E-01                                      4.94E+03             
964.08 1.000E+00  (  3.592E-03 6.09E-01 1.45E+01 G  

Qa-1408      9.8514E-01                                      4.94E+03             
1408.01 9.851E-01  (  1.719E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6122E-01    9.8336E-01   4.3938E-03    1.1235E-01  1.264E-03
Qa-245       9.5810E-01    9.8016E-01   1.0342E-02    1.1238E-01  3.902E-03
Qa-344       9.4821E-01    9.7004E-01   5.3894E-03    1.1087E-01  1.235E-03
Qa-779       9.4562E-01    9.6739E-01   1.1885E-02    1.1108E-01  3.884E-03
Qa-964       9.7745E-01    9.9996E-01   1.2171E-02    1.1481E-01  3.592E-03
Qa-1408      9.6296E-01    9.8514E-01   1.0236E-02    1.1293E-01  1.719E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  678.7 to  2035.2 keV)     5.754E+00  µCi           
Total Decayed Activity (  678.7 to  2035.2 keV) 5.8860440E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628005_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 17:46:01
Live time:                600
Real time:                851
Dead time:                 29.53 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

118 of 170



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      645.  10.72   0.62  4.574E-02
39.99     2495.   5.67   0.89  4.480E-02
45.45     3308.   3.86   0.70  4.445E-02
46.71     1158.  11.86   0.70  4.437E-02
121.78   240392.   0.22   0.77  3.956E-02   121.78  28.410  9.858E-01 QA122 
244.68    51244.   0.52   0.91  3.168E-02   244.70   7.550  9.874E-01 Qa245 
251.73      534.  19.60   1.07  3.129E-02
295.98     2728.   4.56   0.95  2.885E-02
329.38      666.  13.46   0.98  2.701E-02
340.60      558.  16.69   0.99  2.639E-02
344.29   146396.   0.27   0.99  2.619E-02   344.28  26.590  9.687E-01 Qa344 
367.56     4997.   2.75   1.02  2.554E-02
411.12    10427.   1.42   1.09  2.432E-02
416.05      534.  15.03   1.13  2.418E-02
443.94    13869.   1.20   1.11  2.341E-02
488.68     1648.   6.64   1.21  2.215E-02
503.51      586.  15.72   1.21  2.174E-02
563.98     1695.   5.21   1.19  2.005E-02
566.53      646.  13.58   1.19  1.998E-02
586.28     1786.   6.10   1.27  1.943E-02
656.65      481.  19.39   1.27  1.746E-02
674.52      628.  12.10   1.28  1.696E-02
678.68     1464.   5.39   1.29  1.684E-02
688.65     3052.   4.04   1.41  1.657E-02
719.42     1015.   9.23   1.35  1.570E-02
764.87      722.  13.83   1.42  1.443E-02
778.88    38583.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.49     1150.   8.93   1.43  1.371E-02
841.72      506.  17.04   1.07  1.337E-02
867.33    11080.   1.43   1.42  1.310E-02
919.40     1087.   8.43   1.40  1.254E-02
926.34      671.   9.88   1.49  1.247E-02
930.79      318.  19.84   1.49  1.242E-02
964.02    38218.   0.59   1.50  1.207E-02   964.08  14.500  1.007E+00 Qa964 

1005.14     1767.   5.75   1.63  1.181E-02
1085.85    25192.   0.68   1.61  1.131E-02
1089.81     4125.   2.16   1.61  1.128E-02
1111.99    32532.   0.66   1.59  1.114E-02
1122.98     1062.   7.06   1.51  1.108E-02
1212.95     2936.   2.39   1.70  1.051E-02
1249.90      582.  10.35   1.81  1.028E-02
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1274.23      426.  13.20   1.31  1.013E-02
1292.73      228.  13.75   1.75  1.002E-02
1299.13     3403.   1.91   1.76  9.977E-03
1407.92    41112.   0.52   1.84  9.298E-03  1408.01  20.850  9.774E-01 Qa1408
1457.45     1081.   3.45   1.89  8.989E-03
1529.01     1653.   2.67   2.89  8.543E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.38      2587.       645. 1.411E+04   21.43   0.621  -      s 
159.87    39.99      9212.      2495. 5.568E+04   11.34   0.885  -      s 
181.72    45.47      6507.      3308. 7.443E+04    7.72   0.700  -       D
186.73    46.72      8854.      1158. 2.609E+04   23.73   0.701  -       D

1006.85   251.73      4532.       534. 1.707E+04   39.19   1.069  -        
1183.87   295.98      4733.      2728. 9.456E+04    9.13   0.952  -        
1317.46   329.35      3690.       666. 2.467E+04   26.92   0.977  -       D
1362.34   340.59      4065.       558. 4.092E+03   33.38   0.988  -      lD
1470.22   367.56      4479.      4997. 1.956E+05    5.50   1.021  -      s 
1644.46   411.12      3725.     10427. 4.287E+05    2.84   1.087  -        
1664.18   416.05      2461.       534. 2.207E+04   30.07   1.133  -        
1775.78   443.94      4163.     13869. 5.926E+05    2.40   1.111  -        
1954.76   488.68      3440.      1648. 7.439E+04   13.28   1.207  -        
2014.09   503.51      2922.       586. 2.694E+04   31.44   1.214  -      s 

120 of 170



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2256.01   563.92      3052.      1695. 8.454E+04   10.42   1.189  -       D
2266.22   566.47      3524.       646. 3.232E+04   27.17   1.192  -       D
2345.20   586.28      3471.      1786. 9.192E+04   12.19   1.269  -        
2626.75   656.65      2839.       481. 2.757E+04   38.78   1.274  -      s 
2698.33   674.54      2474.       580. 3.422E+04   28.85   1.229  -        
2714.99   678.70      3076.      1496. 8.879E+04   14.05   1.441  -      s 
2754.79   688.65      3576.      3052. 1.842E+05    8.08   1.407  -        
2877.91   719.42      2776.      1015. 6.465E+04   18.46   1.350  -      s 
3059.74   764.87      3084.       722. 5.002E+04   27.66   1.419  -        
3242.27   810.49      2847.      1150. 8.388E+04   17.87   1.430  -      s 
3367.24   841.72      2471.       506. 3.781E+04   34.09   1.065  -      s 
3469.69   867.33      3810.     11080. 8.459E+05    2.86   1.424  -        
3678.08   919.40      2286.      1087. 8.668E+04   16.86   1.400  -        
3705.77   926.33      2226.       614. 4.921E+04   28.67   1.314  -        
4021.15  1005.14      2035.      1767. 1.496E+05   11.50   1.631  -        
4344.10  1085.78      2161.     25192. 2.228E+06    1.36   1.606  -       D
4359.96  1089.74      1914.      4125. 3.656E+05    4.32   1.609  -       D
4448.71  1111.99      2868.     32532. 2.919E+06    1.32   1.588  -        
4492.70  1122.98      1385.      1062. 9.593E+04   14.13   1.505  -        
4852.48  1212.88      1657.      3075. 2.925E+05    6.83   1.721  -        
5000.62  1249.90       804.       582. 5.663E+04   20.71   1.813  -      s 
5097.98  1274.23       684.       426. 4.205E+04   26.40   1.305  -      s 
5171.77  1292.67       358.       203. 2.025E+04   34.24   1.750  -        
5197.39  1299.07       630.      3423. 3.431E+05    4.65   1.709  -        
5831.24  1457.45        73.      1081. 1.203E+05    6.90   1.894  -        
6117.65  1529.01        63.      1653. 1.935E+05    5.34   2.888  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.78     17298.    240392.   400.652     0.45   0.771 
Qa-245    978.66   244.68      7481.     51244.    85.407     1.05   0.914 
Qa-344   1377.07   344.28      6615.    147475.   245.792     0.56   1.003 
Qa-779   3115.79   778.88      4677.     38583.    64.305     1.24   1.359 
Qa-964   3856.59   964.02      3021.     38218.    63.697     1.17   1.498 
Qa-1408  5633.01  1407.92       899.     41112.    68.521     1.04   1.837 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8575E-01                                      4.94E+03             
121.78 9.858E-01  (  1.257E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8736E-01                                      4.94E+03             
244.70 9.874E-01  (  3.883E-03 5.24E-01 7.55E+00 G  

Qa-344       9.7587E-01                                      4.94E+03             
344.28 9.759E-01  (  1.254E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7625E-01                                      4.94E+03             
778.90 9.763E-01  (  4.032E-03 6.20E-01 1.30E+01 G  

Qa-964       1.0066E+00                                      4.94E+03             
964.08 1.007E+00  (  3.373E-03 5.87E-01 1.45E+01 G  

Qa-1408      9.7735E-01                                      4.94E+03             
1408.01 9.774E-01  (  1.661E-03 5.21E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6354E-01    9.8575E-01   4.3943E-03    1.1262E-01  1.257E-03
Qa-245       9.6512E-01    9.8736E-01   1.0354E-02    1.1320E-01  3.883E-03
Qa-344       9.5388E-01    9.7587E-01   5.4242E-03    1.1154E-01  1.254E-03
Qa-779       9.5426E-01    9.7625E-01   1.2113E-02    1.1211E-01  4.032E-03
Qa-964       9.8395E-01    1.0066E+00   1.1815E-02    1.1553E-01  3.373E-03
Qa-1408      9.5533E-01    9.7735E-01   1.0184E-02    1.1204E-01  1.661E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.2 keV)     5.776E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.2 keV) 5.9092212E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404029590001                                   File      : 13_20140120_001               Time      : 20-JAN-2014 13:10      

Cal    : 20-JAN-2014 13:25:20,28-JUN-2013 13:51:40       Caldate   : 20-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.57 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9825 uCi   .004433    486.89  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.26  5           

QA-779       0.9800 0.9727 uCi   .012228                                                        1.39 1.24 - 1.51 -0.75 5           

QA-1408      0.9800 0.9856 uCi   .010411    5632.26 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.84 1.63 - 1.99 0.57  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404029590001
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:25:32
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140120001_QCAsLeft.An1

Acquisition information
Start time:                 1/20/2014 13:10:55
Live time:                600
Real time:                840
Dead time:                 28.57 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:25:20
Zero offset:           0.030 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.277E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:25:32
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0086

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.41      627.  10.74   0.62  4.573E-02
40.01     2341.   5.83   0.85  4.480E-02
45.45     3169.   3.97   0.70  4.445E-02
46.71     1146.  11.68   0.70  4.437E-02
121.78   232776.   0.23   0.77  3.956E-02   121.78  28.410  9.825E-01 QA122 
244.69    48902.   0.53   0.94  3.168E-02   244.70   7.550  9.699E-01 Qa245 
296.00     2438.   5.06   0.96  2.885E-02
329.34      637.  16.33   0.99  2.701E-02
344.29   142822.   0.28   1.00  2.619E-02   344.28  26.590  9.728E-01 Qa344 
367.52     5128.   2.52   1.09  2.554E-02
411.13     9820.   1.48   1.09  2.432E-02
416.05      530.  16.46   0.74  2.419E-02
443.98    13396.   1.02   1.11  2.340E-02
488.71     1545.   7.22   1.22  2.215E-02
503.47      592.  14.43   1.18  2.174E-02
564.04     1779.   4.90   1.22  2.005E-02
566.50      572.  14.60   1.22  1.998E-02
586.33     1578.   6.93   1.16  1.943E-02
656.63      472.  19.81   1.07  1.746E-02
674.68      565.  13.19   1.31  1.696E-02
678.68     1444.   5.56   1.32  1.685E-02
688.66     2966.   4.65   1.37  1.656E-02
719.40      998.   7.98   1.35  1.571E-02
764.96      771.   9.82   1.39  1.443E-02
778.90    37347.   0.63   1.39  1.404E-02   778.90  12.970  9.727E-01 Qa779 
810.41     1039.   9.24   1.28  1.371E-02
841.49      499.  18.20   1.01  1.337E-02
867.38    11132.   1.54   1.44  1.310E-02
919.36     1184.   8.18   1.20  1.254E-02
926.49      458.  17.01   1.03  1.247E-02
964.06    36586.   0.60   1.55  1.207E-02   964.08  14.500  9.919E-01 Qa964 

1005.20     1860.   5.63   1.65  1.181E-02
1085.91    24250.   0.70   1.63  1.131E-02
1089.81     3935.   2.32   1.63  1.128E-02
1112.04    31901.   0.66   1.64  1.114E-02
1123.17      978.   6.04   1.65  1.107E-02
1212.93     3055.   3.23   1.74  1.051E-02
1233.74      541.  13.15   0.94  1.038E-02
1250.02      509.  12.78   1.35  1.028E-02
1299.12     3286.   2.22   1.80  9.977E-03
1407.99    40278.   0.53   1.84  9.297E-03  1408.01  20.850  9.856E-01 Qa1408
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1457.62     1057.   3.76   1.74  8.988E-03
1529.18     1495.   2.93   2.63  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.48    25.41      2446.       627. 1.372E+04   21.48   0.617  -      s 
159.89    40.01      8567.      2341. 5.225E+04   11.66   0.855  -      s 
181.65    45.48      6332.      3169. 7.131E+04    7.94   0.700  -       D
186.69    46.74      8387.      1146. 2.584E+04   23.36   0.702  -       D

1183.69   296.00      4743.      2438. 8.450E+04   10.13   0.956  -        
1317.05   329.34      4074.       637. 2.358E+04   32.66   0.989  -        
1469.77   367.52      3850.      5128. 2.008E+05    5.04   1.090  -      s 
1644.17   411.13      3690.      9820. 4.038E+05    2.97   1.094  -        
1663.85   416.05      2718.       530. 2.190E+04   32.92   0.740  -      s 
1775.53   443.97      3821.     13457. 5.750E+05    2.38   1.131  -        
1954.49   488.71      3515.      1545. 6.972E+04   14.44   1.216  -        
2013.55   503.47      2574.       592. 2.721E+04   28.85   1.177  -        
2255.81   563.99      2907.      1779. 8.874E+04    9.80   1.217  -       D
2265.67   566.46      3195.       572. 2.861E+04   29.20   1.219  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:25:32
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.00   586.33      3464.      1578. 8.124E+04   13.87   1.156  -        
2626.21   656.63      2854.       472. 2.704E+04   39.62   1.066  -        
2698.12   674.61      2831.       503. 2.966E+04   37.11   1.230  -      s 
2714.11   678.61      2524.      1416. 8.409E+04   12.81   1.308  -        
2754.31   688.66      4112.      2966. 1.790E+05    9.30   1.370  -      s 
2877.06   719.34      2986.       964. 6.137E+04   20.67   1.300  -        
3059.23   764.88      2660.       741. 5.134E+04   24.82   1.524  -        
3241.37   810.41      2642.      1039. 7.582E+04   18.49   1.283  -        
3365.70   841.49      2582.       499. 3.731E+04   36.39   1.006  -      s 
3469.28   867.38      4310.     11132. 8.499E+05    3.07   1.437  -        
3677.22   919.36      2345.      1184. 9.439E+04   16.37   1.197  -      s 
3705.74   926.49      1930.       458. 3.670E+04   34.01   1.030  -      s 
4020.66  1005.20      2026.      1860. 1.575E+05   11.26   1.651  -        
4343.55  1085.84      2231.     24250. 2.145E+06    1.40   1.629  -       D
4359.16  1089.74      2193.      3935. 3.487E+05    4.64   1.632  -       D
4448.10  1112.04      2606.     31901. 2.863E+06    1.31   1.636  -        
4492.75  1123.20      1571.      1032. 9.316E+04   16.04   1.667  -        
4851.78  1212.93      1451.      3055. 2.906E+05    6.46   1.740  -        
4935.04  1233.74      1104.       541. 5.214E+04   26.29   0.938  -      s 
5000.19  1250.02       930.       509. 4.950E+04   25.55   1.348  -        
5196.63  1299.12       502.      3286. 3.294E+05    4.45   1.802  -        
5830.84  1457.62       101.      1057. 1.176E+05    7.52   1.740  -      s 
6117.20  1529.18        95.      1495. 1.750E+05    5.85   2.633  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.78     15922.    232776.   387.960     0.45   0.767 
Qa-245    978.49   244.69      6829.     48902.    81.504     1.06   0.942 
Qa-344   1376.86   344.29      6334.    142822.   238.037     0.56   1.000 
Qa-779   3115.32   778.90      4440.     37347.    62.245     1.26   1.390 
Qa-964   3856.08   964.06      2883.     36586.    60.977     1.20   1.550 
Qa-1408  5632.26  1407.99       958.     40278.    67.131     1.06   1.836 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:25:32
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8250E-01                                      4.94E+03             
121.78 9.825E-01  (  1.241E-03 2.26E-01 2.84E+01 G  

Qa-245       9.6985E-01                                      4.94E+03             
244.70 9.699E-01  (  3.819E-03 5.31E-01 7.55E+00 G  

Qa-344       9.7278E-01                                      4.94E+03             
344.28 9.728E-01  (  1.263E-03 2.82E-01 2.66E+01 G  

Qa-779       9.7267E-01                                      4.94E+03             
778.90 9.727E-01  (  4.043E-03 6.29E-01 1.30E+01 G  

Qa-964       9.9189E-01                                      4.94E+03             
964.08 9.919E-01  (  3.392E-03 6.00E-01 1.45E+01 G  

Qa-1408      9.8559E-01                                      4.94E+03             
1408.01 9.856E-01  (  1.764E-03 5.28E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:25:32
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3302E-01    9.8250E-01   4.4330E-03    1.1225E-01  1.241E-03
Qa-245       9.2101E-01    9.6985E-01   1.0293E-02    1.1120E-01  3.819E-03
Qa-344       9.2379E-01    9.7278E-01   5.4905E-03    1.1119E-01  1.263E-03
Qa-779       9.2369E-01    9.7267E-01   1.2228E-02    1.1171E-01  4.043E-03
Qa-964       9.4194E-01    9.9189E-01   1.1894E-02    1.1386E-01  3.392E-03
Qa-1408      9.3596E-01    9.8559E-01   1.0411E-02    1.1300E-01  1.764E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.579E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.8752732E+00  µCi           

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702001_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 10:55:45
Live time:                600
Real time:                860
Dead time:                 30.20 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130613_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:10:36
Zero offset:          -0.001 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.558E-08 keV/channel^2

Efficiency Calibration
Created:               6/13/2013 12:33:38
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0101

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.37      627.  10.77   0.62  4.642E-02
39.98     1827.   7.44   0.87  4.545E-02
45.34     2777.   4.59   0.71  4.510E-02
46.66      776.  15.92   0.71  4.501E-02
121.77   241597.   0.22   0.78  4.005E-02   121.78  28.410  9.791E-01 QA122 
244.71    51045.   0.49   0.90  3.192E-02   244.70   7.550  9.765E-01 Qa245 
296.00     2535.   4.67   1.03  2.890E-02
329.48      743.  13.99   0.93  2.693E-02
344.29   146335.   0.28   1.01  2.606E-02   344.28  26.590  9.737E-01 Qa344 
366.39     1201.   8.79   1.02  2.544E-02
367.83     4129.   2.65   1.02  2.540E-02
411.14    10328.   1.45   1.12  2.419E-02
416.04      466.  17.45   1.03  2.406E-02
443.97    13708.   1.21   1.09  2.327E-02
488.70     1638.   6.54   1.11  2.202E-02
503.56      658.  12.62   1.11  2.161E-02
564.12     1746.   5.04   1.18  1.991E-02
565.95      548.  16.29   1.19  1.986E-02
586.28     1521.   6.30   1.17  1.930E-02
656.58      488.  19.01   1.55  1.733E-02
674.66      593.  11.99   1.27  1.683E-02
678.72     1476.   5.38   1.27  1.671E-02
688.68     2847.   3.91   1.24  1.643E-02
719.31     1096.   8.53   1.36  1.558E-02
764.91      705.  12.95   1.57  1.430E-02
778.89    38461.   0.60   1.35  1.391E-02   778.90  12.970  9.827E-01 Qa779 
810.41      996.   9.49   1.41  1.355E-02
841.57      570.  16.35   1.27  1.318E-02
867.39    11010.   1.55   1.41  1.288E-02
919.46     1146.   8.35   1.45  1.228E-02
926.07      783.  10.59   1.46  1.220E-02
964.06    36908.   0.61   1.47  1.176E-02   964.08  14.500  9.980E-01 Qa964 

1005.12     1834.   5.66   1.41  1.151E-02
1085.90    24073.   0.70   1.56  1.101E-02
1089.93     3799.   2.30   1.56  1.099E-02
1112.04    31814.   0.66   1.61  1.085E-02
1123.23     1143.   6.94   1.61  1.078E-02
1212.92     2878.   3.29   1.64  1.023E-02
1233.81      628.  10.23   1.81  1.011E-02
1249.79      493.  11.36   1.27  1.001E-02
1274.51      419.  12.70   0.73  9.857E-03
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1292.64      203.  16.40   1.24  9.746E-03
1299.13     3358.   2.39   1.80  9.706E-03
1407.99    40048.   0.53   1.74  9.039E-03  1408.01  20.850  9.798E-01 Qa1408
1433.81      117.  17.62   0.39  8.881E-03
1457.61     1027.   3.68   1.64  8.735E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.37      2460.       627. 1.351E+04   21.55   0.621  -      s 
159.91    39.98      8765.      1827. 4.020E+04   14.88   0.870  -      s 
181.32    45.30      6750.      2777. 6.157E+04    9.19   0.709  -       D
186.59    46.62      7242.       776. 1.724E+04   31.84   0.711  -       D

1183.86   296.00      4587.      2535. 8.770E+04    9.34   1.034  -        
1317.80   329.48      4193.       743. 2.759E+04   27.98   0.934  -        
1465.44   366.37      4975.      1201. 4.719E+04   17.59   1.015  -       D
1471.17   367.80      3930.      4129. 1.625E+05    5.30   1.016  -       D
1644.42   411.14      3916.     10328. 4.269E+05    2.90   1.116  -        
1664.02   416.04      2559.       466. 1.936E+04   34.90   1.029  -        
1775.77   443.97      4198.     13708. 5.889E+05    2.42   1.088  -        
1954.69   488.70      3393.      1638. 7.435E+04   13.08   1.109  -        
2014.11   503.56      2498.       658. 3.047E+04   25.23   1.114  -        
2256.40   564.24      2996.      1746. 8.768E+04   10.08   1.184  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2263.70   566.06      3716.       548. 2.761E+04   32.58   1.185  -       D
2345.05   586.28      2946.      1521. 7.884E+04   12.60   1.174  -        
2626.27   656.58      2894.       488. 2.813E+04   38.02   1.555  -      s 
2698.72   674.69      2173.       477. 2.836E+04   31.62   1.039  -      sD
2714.96   678.75      3106.      1504. 9.000E+04   14.03   1.525  -      s 
2754.67   688.68      3074.      2847. 1.732E+05    7.82   1.240  -        
2877.22   719.31      2731.      1096. 7.038E+04   17.06   1.357  -        
3059.68   764.91      2727.       705. 4.929E+04   25.91   1.571  -        
3241.70   810.41      2644.       996. 7.352E+04   18.97   1.413  -        
3366.36   841.57      2706.       570. 4.323E+04   32.71   1.268  -        
3469.66   867.39      4448.     11010. 8.546E+05    3.11   1.412  -        
3678.00   919.46      2354.      1146. 9.330E+04   16.70   1.450  -        
3704.44   926.07      1968.       783. 6.419E+04   21.18   1.460  -      s 
4020.72  1005.12      2079.      1834. 1.594E+05   11.32   1.406  -        
4343.71  1085.84      3305.     23744. 2.156E+06    1.60   1.570  -        
4359.84  1089.87      2105.      3074. 2.797E+05    6.23   1.488  -       D
4448.56  1112.04      2734.     31814. 2.931E+06    1.32   1.612  -        
4493.35  1123.23      1430.      1143. 1.060E+05   13.88   1.612  -        
4852.24  1212.92      1453.      2878. 2.812E+05    6.58   1.644  -        
4935.82  1233.81       945.       628. 6.214E+04   20.45   1.806  -      s 
4999.77  1249.79       755.       493. 4.926E+04   22.72   1.275  -        
5098.72  1274.51       603.       419. 4.251E+04   25.40   0.734  -      s 
5171.24  1292.64       337.       203. 2.087E+04   32.79   1.245  -      s 
5197.22  1299.13       638.      3358. 3.459E+05    4.77   1.800  -        
5736.22  1433.81        84.       117. 1.321E+04   35.23   0.387  -      s 
5831.48  1457.61        85.      1027. 1.176E+05    7.36   1.639  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17595.    241597.   402.662     0.45   0.777 
Qa-245    978.68   244.70      7870.     51049.    85.082     1.06   0.908 
Qa-344   1377.04   344.29      6556.    146335.   243.891     0.56   1.005 
Qa-779   3115.59   778.89      4131.     38461.    64.102     1.21   1.354 
Qa-964   3856.46   964.06      3145.     36908.    61.514     1.22   1.471 
Qa-1408  5632.90  1407.99      1098.     40048.    66.747     1.06   1.743 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7912E-01                                      4.94E+03             
121.78 9.791E-01  (  1.253E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7655E-01                                      4.94E+03             
244.70 9.766E-01  (  3.954E-03 5.30E-01 7.55E+00 G  

Qa-344       9.7366E-01                                      4.94E+03             
344.28 9.737E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8273E-01                                      4.94E+03             
778.90 9.827E-01  (  3.826E-03 6.03E-01 1.30E+01 G  

Qa-964       9.9797E-01                                      4.94E+03             
964.08 9.980E-01  (  3.533E-03 6.08E-01 1.45E+01 G  

Qa-1408      9.7979E-01                                      4.94E+03             
1408.01 9.798E-01  (  1.889E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5656E-01    9.7912E-01   4.3581E-03    1.1186E-01  1.253E-03
Qa-245       9.5405E-01    9.7655E-01   1.0343E-02    1.1197E-01  3.954E-03
Qa-344       9.5122E-01    9.7366E-01   5.4325E-03    1.1129E-01  1.255E-03
Qa-779       9.6009E-01    9.8273E-01   1.1847E-02    1.1282E-01  3.826E-03
Qa-964       9.7497E-01    9.9797E-01   1.2144E-02    1.1458E-01  3.533E-03
Qa-1408      9.5721E-01    9.7979E-01   1.0391E-02    1.1234E-01  1.889E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  586.3 to  2035.3 keV)     5.754E+00  µCi           
Total Decayed Activity (  586.3 to  2035.3 keV) 5.8898067E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702003_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 12:16:56
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 12:31:46
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.605E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.38keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0109

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.50      401.  19.79   0.00  4.643E-02
39.95     2245.   6.16   0.70  4.546E-02
45.32     2783.   4.59   0.71  4.510E-02
46.78      891.  14.52   0.71  4.500E-02
121.77   242259.   0.22   0.78  3.994E-02   121.78  28.410  9.845E-01 QA122 
244.71    51108.   0.49   0.91  3.164E-02   244.70   7.550  9.864E-01 Qa245 
296.01     2505.   5.13   0.97  2.872E-02
329.48      551.  19.72   0.75  2.682E-02
344.29   146402.   0.28   1.00  2.597E-02   344.28  26.590  9.774E-01 Qa344 
366.35     1192.   8.96   1.02  2.534E-02
367.81     4248.   2.59   1.03  2.530E-02
411.14    10164.   1.46   1.07  2.407E-02
415.91      549.  15.51   0.92  2.393E-02
443.98    13310.   1.24   1.11  2.313E-02
488.72     1659.   6.16   1.19  2.185E-02
503.48      642.  12.25   1.07  2.143E-02
564.06     1885.   4.82   1.20  1.970E-02
566.23      589.  15.12   1.20  1.964E-02
586.36     1560.   6.98   1.22  1.907E-02
656.41      463.  18.05   0.98  1.707E-02
674.50      561.  13.16   1.29  1.655E-02
678.71     1386.   5.82   1.29  1.643E-02
688.70     2783.   3.19   1.30  1.615E-02
719.41      957.   8.41   1.33  1.527E-02
764.95      505.  16.49   1.09  1.397E-02
778.90    37686.   0.62   1.35  1.357E-02   778.90  12.970  9.873E-01 Qa779 
810.40      985.   8.99   1.45  1.329E-02
867.41    10862.   1.60   1.42  1.278E-02
919.37     1121.   8.68   1.39  1.231E-02
926.25      594.  11.10   1.08  1.225E-02
964.05    36818.   0.60   1.52  1.191E-02   964.08  14.500  9.832E-01 Qa964 

1005.12     1843.   4.81   1.54  1.164E-02
1085.90    24385.   0.69   1.58  1.110E-02
1089.84     4012.   2.29   1.59  1.108E-02
1112.06    32072.   0.67   1.57  1.093E-02
1123.14     1116.   7.63   1.40  1.085E-02
1212.97     2940.   3.56   1.78  1.026E-02
1233.67      675.   9.89   1.98  1.012E-02
1274.48      455.  11.94   1.60  9.852E-03
1299.17     3283.   2.23   1.65  9.689E-03
1407.99    40279.   0.53   1.77  8.968E-03  1408.01  20.850  9.932E-01 Qa1408
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1457.57     1104.   3.67   1.71  8.640E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.00    25.50      3687.       401. 8.637E+03   39.59   0.000  -      s 
159.65    39.91      8708.      1835. 4.036E+04   14.78   0.804  -       D
181.28    45.24      6775.      2783. 6.171E+04    9.18   0.706  -       D
187.12    46.70      7925.       891. 1.980E+04   29.04   0.708  -       D

1183.91   296.01      5185.      2505. 8.722E+04   10.26   0.974  -        
1317.77   329.48      4503.       551. 2.055E+04   39.44   0.750  -        
1465.26   366.34      5108.      1192. 4.705E+04   17.91   1.025  -       D
1471.11   367.80      3933.      4248. 1.679E+05    5.18   1.026  -       D
1644.39   411.14      3847.     10164. 4.223E+05    2.92   1.071  -        
1663.48   415.91      2682.       549. 2.294E+04   31.03   0.918  -        
1775.75   443.98      4241.     13310. 5.755E+05    2.48   1.106  -        
1954.72   488.72      3134.      1659. 7.593E+04   12.31   1.190  -        
2013.76   503.48      2307.       642. 2.995E+04   24.50   1.073  -        
2256.10   564.03      3183.      1885. 9.567E+04    9.64   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.77   566.20      3678.       589. 3.001E+04   30.25   1.202  -       D
2345.31   586.36      3547.      1560. 8.181E+04   13.96   1.219  -        
2625.56   656.41      2514.       463. 2.715E+04   36.11   0.984  -        
2697.84   674.48      2299.       688. 4.156E+04   23.74   1.106  -        
2714.68   678.69      2837.      1379. 8.395E+04   14.21   1.254  -        
2754.49   688.64      3624.      2783. 1.724E+05    8.83   1.202  -        
2877.28   719.34      3358.       930. 6.091E+04   22.90   1.145  -        
3059.77   764.95      2470.       505. 3.612E+04   32.99   1.088  -        
3241.58   810.40      2444.       985. 7.410E+04   17.97   1.447  -        
3469.70   867.41      4586.     10862. 8.503E+05    3.20   1.425  -        
3677.58   919.37      2455.      1121. 9.105E+04   17.36   1.393  -        
3705.09   926.25      1500.       594. 4.850E+04   22.19   1.085  -      s 
4020.67  1005.12      1623.      1843. 1.584E+05    9.61   1.541  -        
4343.90  1085.83      1960.     24385. 2.197E+06    1.38   1.584  -       D
4359.66  1089.77      2233.      4012. 3.623E+05    4.59   1.586  -       D
4448.55  1112.06      2953.     32072. 2.935E+06    1.34   1.565  -        
4492.90  1123.14      1616.      1116. 1.029E+05   15.26   1.401  -        
4852.35  1212.97      1698.      2940. 2.865E+05    7.11   1.781  -        
4935.21  1233.67       997.       675. 6.670E+04   19.79   1.985  -      s 
5098.51  1274.48       641.       455. 4.619E+04   23.89   1.605  -        
5197.31  1299.17       516.      3283. 3.389E+05    4.45   1.653  -        
5831.22  1457.57       108.      1104. 1.278E+05    7.35   1.711  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17610.    242259.   403.764     0.44   0.776 
Qa-245    978.69   244.70      7790.     50955.    84.924     1.06   0.925 
Qa-344   1377.03   344.29      6512.    146402.   244.003     0.56   1.005 
Qa-779   3115.58   778.90      4466.     37686.    62.810     1.25   1.351 
Qa-964   3856.36   964.05      2979.     36818.    61.363     1.20   1.524 
Qa-1408  5632.80  1407.99      1193.     40279.    67.132     1.07   1.767 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8454E-01                                      4.94E+03             
121.78 9.845E-01  (  1.257E-03 2.22E-01 2.84E+01 G  

Qa-245       9.8341E-01                                      4.94E+03             
244.70 9.834E-01  (  3.969E-03 5.29E-01 7.55E+00 G  

Qa-344       9.7737E-01                                      4.94E+03             
344.28 9.774E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8727E-01                                      4.94E+03             
778.90 9.873E-01  (  4.079E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8318E-01                                      4.94E+03             
964.08 9.832E-01  (  3.396E-03 6.00E-01 1.45E+01 G  

Qa-1408      9.9325E-01                                      4.94E+03             
1408.01 9.932E-01  (  1.985E-03 5.35E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6185E-01    9.8454E-01   4.3756E-03    1.1248E-01  1.257E-03
Qa-245       9.6075E-01    9.8341E-01   1.0412E-02    1.1275E-01  3.969E-03
Qa-344       9.5485E-01    9.7737E-01   5.4496E-03    1.1171E-01  1.255E-03
Qa-779       9.6452E-01    9.8727E-01   1.2299E-02    1.1338E-01  4.079E-03
Qa-964       9.6052E-01    9.8318E-01   1.1790E-02    1.1286E-01  3.396E-03
Qa-1408      9.7035E-01    9.9325E-01   1.0619E-02    1.1389E-01  1.985E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.773E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9090214E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702005_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 15:50:19
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0105

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.24      610.  11.13   0.00  4.645E-02
39.93     1916.   7.06   0.85  4.546E-02
45.33     2826.   4.54   0.68  4.509E-02
46.70      927.  13.42   0.68  4.500E-02
121.77   240970.   0.22   0.78  3.994E-02   121.78  28.410  9.793E-01 QA122 
244.70    50650.   0.54   0.91  3.164E-02   244.70   7.550  9.776E-01 Qa245 
251.60      510.  19.61   0.53  3.125E-02
295.96     2579.   4.91   0.98  2.872E-02
329.41      578.  16.79   0.88  2.682E-02
344.29   146480.   0.28   0.99  2.597E-02   344.28  26.590  9.779E-01 Qa344 
366.43     1157.   9.28   1.02  2.534E-02
367.81     4207.   2.58   1.02  2.530E-02
411.12    10028.   1.42   1.07  2.407E-02
443.98    13770.   1.15   1.11  2.313E-02
488.67     1698.   6.02   1.03  2.185E-02
503.46      567.  16.16   1.28  2.143E-02
564.08     1771.   5.13   1.20  1.970E-02
566.29      608.  14.80   1.20  1.964E-02
586.41     1526.   6.52   1.15  1.906E-02
656.51      515.  16.88   1.42  1.706E-02
674.78      596.  12.31   1.29  1.654E-02
678.61     1445.   5.47   1.30  1.643E-02
688.70     2787.   3.22   1.30  1.614E-02
719.46      911.  10.86   1.23  1.527E-02
764.99      642.  11.96   1.36  1.397E-02
778.90    38007.   0.63   1.37  1.357E-02   778.90  12.970  9.957E-01 Qa779 
810.45     1097.   8.26   1.25  1.329E-02
841.59      502.  17.74   1.41  1.301E-02
867.41    10798.   1.53   1.46  1.278E-02
919.34     1279.   7.30   1.25  1.231E-02
926.26      617.  13.73   1.33  1.225E-02
964.06    36746.   0.61   1.52  1.191E-02   964.08  14.500  9.813E-01 Qa964 

1005.12     1840.   5.00   1.56  1.164E-02
1085.90    24513.   0.68   1.58  1.110E-02
1089.82     3725.   2.42   1.59  1.108E-02
1112.05    32017.   0.67   1.61  1.093E-02
1123.23     1085.   8.08   1.58  1.085E-02
1212.97     3041.   3.10   1.54  1.026E-02
1233.89      657.   9.85   1.54  1.012E-02
1249.96      552.  10.87   1.59  1.001E-02
1299.13     3364.   2.33   1.71  9.689E-03
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1408.00    40172.   0.53   1.76  8.968E-03  1408.01  20.850  9.906E-01 Qa1408
1457.50     1059.   3.73   1.77  8.640E-03
1529.13     1493.   2.83   2.67  8.166E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.24      2506.       610. 1.314E+04   22.27   0.000  -      s 
159.73    39.93      8618.      1916. 4.214E+04   14.12   0.851  -      s 
181.33    45.29      6811.      2826. 6.266E+04    9.08   0.683  -       D
186.79    46.66      7278.       927. 2.060E+04   26.85   0.684  -       D

1006.23   251.60      4314.       510. 1.632E+04   39.22   0.527  -      s 
1183.66   295.96      4986.      2579. 8.978E+04    9.82   0.978  -        
1317.44   329.41      3851.       578. 2.157E+04   33.59   0.882  -        
1465.52   366.43      5178.      1157. 4.564E+04   18.55   1.018  -       D
1471.02   367.81      3809.      4207. 1.663E+05    5.17   1.020  -       D
1644.25   411.12      3532.     10028. 4.167E+05    2.84   1.072  -        
1775.71   443.98      3710.     13770. 5.954E+05    2.29   1.110  -        
1954.44   488.67      3121.      1698. 7.769E+04   12.03   1.032  -        
2013.61   503.46      2893.       567. 2.644E+04   32.31   1.280  -        
2256.07   564.07      3237.      1771. 8.987E+04   10.26   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.92   566.29      3741.       608. 3.095E+04   29.59   1.202  -       D
2345.43   586.41      3101.      1526. 8.006E+04   13.04   1.152  -        
2625.83   656.51      2606.       515. 3.018E+04   33.75   1.416  -      s 
2698.88   674.77      2550.       575. 3.476E+04   30.04   1.227  -        
2714.20   678.60      3016.      1433. 8.720E+04   14.29   1.395  -        
2754.59   688.70      3478.      2871. 1.779E+05    8.34   1.350  -        
2877.63   719.46      3059.       911. 5.967E+04   21.71   1.225  -        
3059.40   764.89      2761.       662. 4.737E+04   27.69   1.142  -        
3241.66   810.45      2453.      1097. 8.257E+04   16.52   1.252  -        
3366.24   841.59      2557.       502. 3.856E+04   35.48   1.407  -        
3469.53   867.41      4248.     10798. 8.452E+05    3.06   1.462  -        
3677.28   919.34      2249.      1279. 1.039E+05   14.59   1.248  -        
3704.96   926.26      2117.       617. 5.039E+04   27.46   1.334  -        
4020.46  1005.12      1742.      1840. 1.582E+05    9.99   1.560  -        
4343.69  1085.84      1833.     24513. 2.208E+06    1.37   1.585  -       D
4359.37  1089.76      2187.      3725. 3.364E+05    4.83   1.587  -       D
4448.29  1112.05      2849.     32017. 2.930E+06    1.33   1.614  -        
4493.04  1123.23      1694.      1085. 1.000E+05   16.16   1.576  -        
4852.13  1212.97      1353.      3041. 2.964E+05    6.19   1.540  -        
4935.84  1233.89       953.       657. 6.490E+04   19.69   1.545  -      s 
5000.13  1249.96       804.       552. 5.516E+04   21.74   1.595  -        
5196.90  1299.13       620.      3364. 3.471E+05    4.66   1.711  -        
5830.65  1457.50       101.      1059. 1.225E+05    7.45   1.773  -      s 
6117.31  1529.13        69.      1493. 1.828E+05    5.67   2.674  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.77     16666.    240970.   401.617     0.44   0.779 
Qa-245    978.67   244.70      8370.     50650.    84.418     1.08   0.911 
Qa-344   1376.97   344.29      6688.    146480.   244.133     0.56   0.994 
Qa-779   3115.44   778.90      4693.     38007.    63.344     1.26   1.369 
Qa-964   3856.20   964.06      3146.     36746.    61.244     1.21   1.523 
Qa-1408  5632.53  1408.00      1020.     40172.    66.953     1.06   1.756 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7933E-01                                      4.94E+03             
121.78 9.793E-01  (  1.222E-03 2.21E-01 2.84E+01 G  

Qa-245       9.7756E-01                                      4.94E+03             
244.70 9.776E-01  (  4.114E-03 5.40E-01 7.55E+00 G  

Qa-344       9.7791E-01                                      4.94E+03             
344.28 9.779E-01  (  1.272E-03 2.79E-01 2.66E+01 G  

Qa-779       9.9569E-01                                      4.94E+03             
778.90 9.957E-01  (  4.182E-03 6.30E-01 1.30E+01 G  

Qa-964       9.8129E-01                                      4.94E+03             
964.08 9.813E-01  (  3.490E-03 6.06E-01 1.45E+01 G  

Qa-1408      9.9063E-01                                      4.94E+03             
1408.01 9.906E-01  (  1.835E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5674E-01    9.7933E-01   4.3212E-03    1.1189E-01  1.222E-03
Qa-245       9.5501E-01    9.7756E-01   1.0566E-02    1.1210E-01  4.114E-03
Qa-344       9.5535E-01    9.7791E-01   5.4599E-03    1.1178E-01  1.272E-03
Qa-779       9.7272E-01    9.9569E-01   1.2537E-02    1.1436E-01  4.182E-03
Qa-964       9.5866E-01    9.8129E-01   1.1900E-02    1.1266E-01  3.490E-03
Qa-1408      9.6778E-01    9.9063E-01   1.0494E-02    1.1358E-01  1.835E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.766E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9024115E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414029608001                                   File      : 14_20140120_001               Time      : 20-JAN-2014 13:28      

Cal    : 20-JAN-2014 13:43:30,02-JUL-2013 11:26:20       Caldate   : 20-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.32 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9800 uCi   .0044286   487.02  486.00 - 488.00   121.76  121.58 - 121.98   0.78 0.71 - 0.86 0.00 5           

QA-779        0.9800 0.9927 uCi   .012627                                                        1.35 1.25 - 1.53 1.30 5           

QA-1408       0.9800 0.9909 uCi   .010669    5632.22 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.76 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414029608001
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:43:39
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140120001_QCAsLeft.An1

Acquisition information
Start time:                 1/20/2014 13:28:58
Live time:                600
Real time:                849
Dead time:                 29.32 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:43:30
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.730E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:43:39
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0136

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.23      610.  10.83   0.00  4.645E-02
39.91     1697.   7.80   0.90  4.546E-02
45.32     2646.   4.68   0.71  4.509E-02
46.66      833.  14.59   0.71  4.500E-02
121.76   234398.   0.23   0.78  3.994E-02   121.78  28.410  9.800E-01 QA122 
244.72    48967.   0.50   0.91  3.164E-02   244.70   7.550  9.722E-01 Qa245 
295.99     2434.   4.90   0.91  2.872E-02
324.88      457.  18.69   1.09  2.708E-02
329.44      648.  15.59   1.05  2.682E-02
344.29   142409.   0.28   0.99  2.597E-02   344.28  26.590  9.781E-01 Qa344 
366.37     1165.   9.11   1.02  2.534E-02
367.81     4017.   2.68   1.02  2.530E-02
411.15    10044.   1.40   1.06  2.407E-02
443.98    13443.   1.22   1.10  2.313E-02
488.69     1620.   6.42   1.13  2.185E-02
503.48      665.  13.30   1.20  2.143E-02
564.02     1682.   5.38   1.19  1.970E-02
566.34      617.  13.49   1.20  1.963E-02
586.34     1461.   7.93   1.08  1.907E-02
674.63      512.  14.48   1.29  1.654E-02
678.67     1324.   6.05   1.29  1.643E-02
688.63     2952.   3.85   1.40  1.615E-02
712.72      443.  16.52   1.32  1.546E-02
719.35      932.   8.47   1.32  1.527E-02
765.00      532.  14.01   1.36  1.396E-02
778.89    36834.   0.64   1.35  1.357E-02   778.90  12.970  9.927E-01 Qa779 
810.50      975.   9.67   1.19  1.329E-02
867.37    10481.   1.51   1.47  1.278E-02
919.48     1094.   8.18   1.21  1.231E-02
926.31      702.  11.74   1.31  1.225E-02
964.06    35747.   0.61   1.52  1.191E-02   964.08  14.500  9.820E-01 Qa964 

1005.17     1652.   5.37   1.52  1.164E-02
1085.90    23894.   0.70   1.58  1.110E-02
1089.82     3804.   2.32   1.58  1.108E-02
1109.19     1200.  11.34   1.59  1.095E-02
1112.15    30051.   0.61   1.59  1.093E-02
1123.19      976.   5.80   1.60  1.085E-02
1212.97     2897.   3.35   1.72  1.026E-02
1233.84      583.  11.73   1.83  1.012E-02
1249.79      489.  11.83   1.45  1.002E-02
1274.10      408.  14.50   1.95  9.855E-03
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1292.70      229.  19.58   1.55  9.731E-03
1299.18     3175.   2.44   1.63  9.689E-03
1407.99    39059.   0.54   1.76  8.968E-03  1408.01  20.850  9.909E-01 Qa1408
1457.52      995.   3.67   1.84  8.640E-03
1529.13     1481.   2.90   2.85  8.166E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23      2348.       610. 1.314E+04   21.66   0.000  -      s 
159.71    39.91      8324.      1697. 3.733E+04   15.60   0.901  -      s 
181.35    45.28      6347.      2646. 5.868E+04    9.36   0.705  -       D
186.70    46.62      6977.       833. 1.852E+04   29.18   0.707  -       D

1183.75   295.99      4534.      2434. 8.473E+04    9.80   0.913  -        
1299.29   324.88      3113.       457. 1.688E+04   37.39   1.090  -      s 
1317.52   329.44      3983.       648. 2.416E+04   31.18   1.053  -        
1465.21   366.38      5047.      1165. 4.596E+04   18.22   1.021  -       D
1470.99   367.83      3780.      4017. 1.588E+05    5.36   1.023  -       D
1644.31   411.15      3334.     10044. 4.173E+05    2.80   1.061  -        
1775.62   443.98      4066.     13443. 5.812E+05    2.44   1.102  -        
1954.43   488.69      3169.      1620. 7.412E+04   12.84   1.129  -        
2013.58   503.48      2752.       665. 3.103E+04   26.60   1.197  -        
2255.75   564.08      3245.      1682. 8.535E+04   10.75   1.195  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:43:39
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.03   566.40      3159.       617. 3.143E+04   26.99   1.197  -       D
2345.01   586.34      3860.      1461. 7.664E+04   15.86   1.079  -        
2698.34   674.67      2478.       529. 3.195E+04   31.59   1.215  -      s 
2714.50   678.71      2974.      1338. 8.144E+04   15.14   1.418  -        
2754.18   688.63      3117.      2952. 1.828E+05    7.70   1.400  -      s 
2850.36   712.68      2462.       432. 2.798E+04   33.84   1.315  -       D
2876.87   719.31      3173.      1004. 6.574E+04   20.74   1.296  -      s 
3059.66   765.22      2514.       532. 3.812E+04   28.02   1.355  -       D
3241.67   810.50      2636.       975. 7.338E+04   19.33   1.187  -        
3469.18   867.37      3923.     10481. 8.204E+05    3.02   1.467  -        
3677.63   919.48      2160.      1094. 8.885E+04   16.36   1.213  -        
3704.95   926.31      1966.       702. 5.735E+04   23.47   1.309  -        
4020.46  1005.17      1682.      1652. 1.420E+05   10.74   1.515  -        
4343.45  1085.83      2011.     23894. 2.152E+06    1.40   1.577  -       D
4359.14  1089.75      1981.      3804. 3.434E+05    4.63   1.579  -       D
4436.65  1109.29      8661.      1200. 1.096E+05   22.69   1.591  -       D
4448.48  1112.25      2029.     30051. 2.750E+06    1.23   1.593  -       D
4492.34  1123.11      1220.       927. 8.539E+04   14.81   1.603  -        
4851.87  1212.97      1482.      2897. 2.823E+05    6.70   1.724  -        
4935.35  1233.84      1023.       583. 5.760E+04   23.46   1.834  -        
4999.17  1249.79       772.       489. 4.880E+04   23.67   1.450  -        
5096.45  1274.10       736.       408. 4.140E+04   29.00   1.947  -        
5170.89  1292.70       497.       229. 2.357E+04   39.16   1.550  -        
5196.82  1299.18       619.      3175. 3.277E+05    4.89   1.630  -        
5830.43  1457.52        80.       995. 1.152E+05    7.33   1.837  -      s 
6117.01  1529.13        74.      1481. 1.814E+05    5.80   2.854  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.76     17076.    234398.   390.664     0.45   0.776 
Qa-245    978.68   244.71      7582.     49018.    81.697     1.08   0.926 
Qa-344   1376.92   344.29      6254.    142409.   237.349     0.56   0.993 
Qa-779   3115.24   778.89      4402.     36834.    61.390     1.27   1.350 
Qa-964   3856.00   964.06      3042.     35747.    59.578     1.22   1.516 
Qa-1408  5632.22  1407.99      1053.     39059.    65.098     1.08   1.759 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:43:39
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8000E-01                                      4.94E+03             
121.78 9.800E-01  (  1.273E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7326E-01                                      4.94E+03             
244.70 9.733E-01  (  4.028E-03 5.41E-01 7.55E+00 G  

Qa-344       9.7806E-01                                      4.94E+03             
344.28 9.781E-01  (  1.265E-03 2.82E-01 2.66E+01 G  

Qa-779       9.9270E-01                                      4.94E+03             
778.90 9.927E-01  (  4.166E-03 6.36E-01 1.30E+01 G  

Qa-964       9.8204E-01                                      4.94E+03             
964.08 9.820E-01  (  3.530E-03 6.12E-01 1.45E+01 G  

Qa-1408      9.9087E-01                                      4.94E+03             
1408.01 9.909E-01  (  1.918E-03 5.38E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:43:39
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140120001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3064E-01    9.8000E-01   4.4286E-03    1.1197E-01  1.273E-03
Qa-245       9.2424E-01    9.7326E-01   1.0525E-02    1.1161E-01  4.028E-03
Qa-344       9.2880E-01    9.7806E-01   5.5251E-03    1.1180E-01  1.265E-03
Qa-779       9.4271E-01    9.9270E-01   1.2627E-02    1.1403E-01  4.166E-03
Qa-964       9.3258E-01    9.8204E-01   1.2027E-02    1.1276E-01  3.530E-03
Qa-1408      9.4097E-01    9.9087E-01   1.0669E-02    1.1362E-01  1.918E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1123.0 to  2035.6 keV)     5.600E+00  µCi           
Total Decayed Activity ( 1123.0 to  2035.6 keV) 5.8969245E+00  µCi           

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404029590002                                   File      : 13_20140120_002               Time      : 20-JAN-2014 13:27      

Cal    : 20-JAN-2014 13:25:20,28-JUN-2013 13:51:40       Caldate   : 20-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.05 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404029590002
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GammaVision V6.09 QA Background Report                 1/20/2014 13:37:21

Detector:           13 HPGE13
Measurement Number: 139
Data Acquired On:   1/20/2014 13:27:19
Real Time:          600.30 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.04       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:37:39
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140120_002.An1

Acquisition information
Start time:                 1/20/2014 13:27:19
Live time:                600
Real time:                600
Dead time:                  0.05 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:25:20
Zero offset:           0.030 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.277E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.62keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/20/2014 13:37:39
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140120_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    5.5514E-01
Bi-212  <    6.5322E+00
Bi-214  <    1.2025E+00
Co-60   <    6.8868E-01
Cs-137  <    2.6381E-01
Eu-152  <    9.6581E-01
Eu-154  <    2.4477E+00
K-40    <    4.1045E+00
Pa-234  <    7.7477E-01
Pb-212  <    5.5550E-01
Pb-214  <    4.1992E-01
Ra-226  <    3.0834E+00
Th-234  <    3.3818E+00
Tl-208  <    5.2354E-01
U-235   <    2.6319E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251816 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414029608002                                   File      : 14_20140120_002               Time      : 20-JAN-2014 13:46      

Cal    : 20-JAN-2014 13:43:30,02-JUL-2013 11:26:20       Caldate   : 20-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414029608002
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GammaVision V6.09 QA Background Report                 1/20/2014 13:56:48

Detector:           14 HPGE14
Measurement Number: 143
Data Acquired On:   1/20/2014 13:46:47
Real Time:          600.50 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       2.04       2.12       2.22
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Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140120_002.An1

Acquisition information
Start time:                 1/20/2014 13:46:47
Live time:                600
Real time:                601
Dead time:                  0.08 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/20/2014 13:43:30
Zero offset:          -0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.730E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1970E+00
Am-241  <    2.4496E-01
Bi-212  <    3.8822E+00
Bi-214  <    9.2739E-01
Co-60   <    4.1023E-01
Cs-137  <    2.7011E-01
Eu-152  <    5.6227E-01
Eu-154  <    2.5078E+00
K-40    <    7.3978E+00
Pa-234  <    7.6796E-01
Pb-212  <    2.7788E-01
Pb-214  <    5.9896E-01
Ra-226  <    8.1210E+00
Th-234  <    5.2771E+00
Tl-208  <    2.3850E-01
U-235   <    9.2316E-01
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

.I. I. I. I. I. 1.1. lo I. I. I. I. I. 

LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

March 11, 2014 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on February 24, 2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LDC Project# 313708: 

SDG# 

251402 

Fraction 

Gamma Spectroscopy 

The data validation was performed under EPA Level Ill & IV guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

Shauna McKellar 
Project Manager/Chemist 

L:\FW TIEC\Aiameda\31370COV_B.wpd 
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Data Validation Report 
NAS Alameda Site 32, FZ01 

SDG: 251402 

Prepared for 

Tetra Tech EC, Inc. 
17885 Von Karman Avenue 
Suite 500 
Irvine, CA 92614 

Prepared by 

Laboratory Data Consultants, Inc. 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

March 7, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level Ill and EPA Level IV validation results 
for samples collected during the December 2013 sampling period. Data validation was 
performed in accordance with the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the United States Environmental 
Protection Agency (USEPA) Contract Laboratory Program National. Functional Guidelines 
(CLPNFG) for Inorganic Superfund Data Review (January 201 0). Where specific guidance is 
not available, the data has been evaluated in a conservative manner consistent with industry 
standards using professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Gamma Spectroscopy by Department of Energy (DOE) HASL 300 4.5.2.3 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. EPA Level Ill Automated data review outliers 
(including Manual Review Outliers) are presented in Enclosure I. DVRs for samples on which 
EPA Level IV validation was performed are presented in Enclosure II. 

All sample results were subjected to EPA Level Ill data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, method blanks, laboratory duplicates (DUP) and laboratory control 
sample (LCS). Approximately 25 percent of samples were subjected to EPA Level IV evaluation 
as indicated in Attachment 1, which comprised of the QC summary forms as well as the raw 
data, to confirm sample quantitation and identification. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance. (QA)/QC criteria specified in the MARLAP and CLPNFGs 
were incorporated with the program's reference library to assess compliance with project 
requirements. 
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The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated lim it. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for several isotopes. The 
associated sample results were qualified as non-detected (U) due to method blank 
contamination as applicable. The sample activities that were not detected or were significantly 
greater than the concentrations found in the associated method blanks were not qualified. The 
details regarding the qualification of data are provided in Enclosures I and II. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

VIII. Carrier Recovery 

Carrier recoveries were not required by the method. 

IX. Minimum Detectable Activity (MDA) 

The laboratory MDAs were evaluated. All laboratory MDAs met the specified requirements for 
samples on which an EPA Level IV review was performed. 

Minimum detectable activities were not evaluated for the samples reviewed by EPA Level Ill 
criteria. 
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X. Sample Result Verification 

All sample result verifications were acceptable for samples on which an EPA Level IV review 
was performed. 

Raw data were not evaluated for the samples reviewed by EPA Level Ill criteria. 

XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QA/QC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels with the exceptions noted in the above 
sections. All data are deemed useable for the intended use. 

Data flags are summarized and are presented as Attachment 2. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

05-Dec-2013 FZ01-SU23-002 251402-006 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-004 251402-008 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-004DUP QC719933DUP DUP GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-006 251402-010 N GEN PREP HASL300 4 

05-Dec-2013 FZ01-SU23-003 251402-007 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-005 251402-009 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-007 251402-011 N GEN PREP HASL300 4 

05-Dec-2013 FZ01-SU23-001 251402-005 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU23-008 251402-012 N GEN PREP HASL300 4 

05-Dec-2013 FZ01-SU22-001 251402-001 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU22-002 251402-002 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU22-003 251402-003 N GEN PREP HASL300 3 

05-Dec-2013 FZ01-SU22-004 251402-004 N GEN PREP HASL300 3 

Ill = EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrix Spike Duplicate 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch 10: 251402 

EDD Filename: 251402 

Sample ID:FZ01-SU22-001 

Analyte 

BISMUTH-212 

Sample ID:FZ01-SU23-001 

Analyte 

URANIUM-235 

Sample ID: FZ01-SU23-004 

IAnalyte 

BISMUTH-212 

Sample ID:FZ01-SU23-005 

Analyte 

BISMUTH-212 

Sample ID:FZ01-SU23-007 

Analyte 

BISMUTH-212 

Sample ID:FZ01-SU23-008 

Analyte 

URANIUM-235 

*denotes a non-reportable result 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Collected: 121512013 1 :07:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.440 0.255 MDA - pCi/g u Mb 

Collected: 121512013 11 :07:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.175 0.144 MDA - pCi/g u Mb 

Collected: 121512013 10:42:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.353 0.268 MDA - pCi/g u Mb 

Collected: 12/5/2013 10:54:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.341 0.200 MDA - pCi/g u Mb 

Collected: 121512013 10:58:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 
~' ,' 

0.262 0.206 MDA - pCi/g u Mb 

Collected: 12/5/2013 11 :21 :00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.175 0.151 MDA - pCi/g u Mb 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/7/2014 6:29:52 AM ADR version 1.7.0.207 Page 1 of 2 



Lab Reporting Batch 10: 251402 

EDD Filename: 251402 

Description 

Data Qualifier Summary 

Reason Code Legend 

Method Blank Contamination 

*denotes a non-reportable result 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/7/2014 6:29:52 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Page 2 of2 



Attachment 3 

Field Blank Summary 
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Enclosure I 

EPA Level Ill ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

251402 



Method Blank Outlier Report 
Lab Reporting Batch 10: 251402 

EDD Filename: 251402 

Method Blank 
Sample ID 

QC719584 

Analysis Date 

1/16/201411:56:00AM 

IAnalyte 

BISMUTH-212 
BISMUTH-214 
PROTACTINIUM-234 
RADIUM-226 (BY BISMUTH-214) 
URANIUM-235 

I 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Result 

0.0993 pCi/g 
0.0492 pCi/g 
0.0673 pCi/g 
0.0492 pCi/g 
0.0943 pCi/g 

I 
Associated 

Samples 

FZ01-SU22-001 
FZ01-SU22-002 
FZ01-SU22-003 
FZ01-SU22-004 
FZ01-SU23-001 
FZ01-SU23-002 
FZ01-SU23-003 
FZ01-SU23-004 
FZ01-SU23-005 
FZ01-SU23-006 
FZ01-SU23-007 
FZ01-SU23-008 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

Reported Modified 
Sample ID Analyte Result Final Result 

FZ01-SU22-001 (RES) BISMUTH-212 0.440 pCi/g 0.440U pCi/g 

FZ01-SU23-001 (RES) URANIUM-235 0.175 pCi/g 0.175U pCi/g 

FZ01-SU23-004(RES) BISMUTH-212 0.353 pCi/g 0.353U pCi/g 

FZ01-SU23-005(RES) BISMUTH-212 0.341 pCi/g 0.341U pCi/g 

FZ01-SU23-007(RES) BISMUTH-212 0.262 pCi/g 0.262U pCi/g 

FZ01-SU23-008(RES) URANIUM-235 0.175 pCi/g 0.175U pCi/g 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/7/2014 6:27:22 AM ADR version 1.7.0.207 Page 1 of 1 



LDC #: 31370835 VALIDATION COM~ENESS WORKSHEET 
SDG #: 251402 ~IV 
Laboratory : CT Laboratories. LLC 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:'ald6/t ~ 
Page:~ofj_ 

Reviewer: 01 ....... 
2nd Reviewer: 5"V\ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Ar~a c, 

I. Technical holding times .f1 Sampling dates: \0'\ 151\~ 
II. Initial calibration .f\ 
Ill. Calibration verification A 
!V. Blanks ~w 
v. Matrix Spike/(Matrix Spike) Duplicates Jv'lA Not reviewed for ADR validation. ffb:f'O\ Mu'~ 
VI. Laboratory control samples A Not reviewed for ADR validation. Li_'; 
VII. Minimum dectectable activity (MDA) A Not reviewed for ADR validation. 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

)(I ' r::;~l..:l hl<>nlc" 

t:Jote: A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

II 
·lv 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Vaiidated Samples:•• Indicates sample underwent Level IV validation 
<:..,., ' \ 

1 FZ01-SU22-001 11 FZ01-SU23-007** 21 31 

2 FZ01-SU22-002 12 FZ01-SU23-008** 22 32 

3 FZ01-SU22-003 13 FZ01-SU23-004DUP 23 33 

4 FZ01-SU22-004 14 24 34 

5 FZ01-SU23-001 15 25 35 

6 FZ01-SU23-002 16 26 36 

7 FZ01-SU23-003 17 27 37 

8 FZ01-SU23-004 18 28 38 

9 FZ01-SU23-005 19 29 39 

10 FZ01-SU23-006** 20 30 40 

.._, 

I 

/QL-Q 
\\ 

Notes: _________________________________________ _ 
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Enclosure II 

EPA Level IV Data Validation Reports 



LDC Report# 31370835 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: NAS Alameda, Site 32, FZ01 

Collection Date: December 5, 2013 

LDC Report Date: February 27, 2014 

Matrix: Soil 

Parameters: Gamma Spectroscopy 

Validation Level: EPA Level IV 

Laboratory: CT Laboratories, LLC 

Sample Delivery Group (SDG): 251402 

Sample Identification 

FZO 1-SU23-006 
FZ01-SU23-007 
FZ01-SU23-008 

V:\LOGIN\FW TIEC\ALAMEDA\31370B35_ TE4.DOC 1 



Introduction 

This data review covers 3 soil samples listed on the cover sheet. The analyses were per 
DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 201 0). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGINIFW TTECIALAMEDA\31370835_ TE4. DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB (prep blank) Bismuth-212 0.0993 pCi/g All samples in SDG 251402 
Bismuth-214 0.0492 pCi/g 
Protactinium-234 0.0673 pCi/g 
Radium-226 0.0492 pCi/g 
Uranium-235 0.0943 pCi/g 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated method blanks with the following 
exceptions: 

Reported Modified Final 
Sample Isotope Activity Activity 

FZ01-SU23-007 Bismuth-212 0.262 pCi/g 0.262U pCi/g 

FZ01-SU23-008 Uranium-235 0.175 pCi/g 0.175U pCi/g 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

V:\LOGIN\FW TIEC\ALAMEDA\31370835_ TE4.DOC 3 



Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

VIII. Sample Result Verification 

All sample result verifications were acceptable. 

IX. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 
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NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy- Data Qualification Summary- SDG 251402 

No Sample Data Qualified in this SDG 

NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
251402 

Modified Final 
SDG Sample Isotope Activity AorP 

251402 FZ01-SU23-007 Bismuth-212 0.262U pCi/g A 

251402 FZ01-SU23-008 Uranium-235 0.175U pCi/g A 
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SDG #: 251402 
VALIDATION COMP_L_E~SS WORKSHEET 

~ Laboratory : CT Laboratories. LLC 

LDC #: 31370835 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date:'a )'a6/l~ 
Page:_Lofj_ 

Reviewer: OL ... 
2nd Reviewer: c::y1 -c 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

"·-" ArP-~ r.. 

I. Technical holding times .f1 Sampling dates: ,·0'\ ts /\~ 
II. Initial calibration f\. 
Ill. Calibration verification R 
IV. Blanks ~w I 

v. Matrix Spike/(Matrix Spike) Duplicates }llf\ Not reviewed for ADR validation. 'fY'b~ f'r:)\ rfa7u'~ /\) L...() 

VI. Laboratory control samples A Not reviewed for ADR validation. Lf._S, 
VII. Minimum dectectable activity (MDA) A Not reviewed for ADR validation. 

VIII. 

IX. 

X. 

XI 

Note: 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=io>lrl hl,nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A Not reviewed for ADR validation. 

A Not reviewed for ADR validation. 

d 
N 

ND =No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples:** Indicates sample underwent Level IV validation 

$.,...\' ' 

1 1=7r\' -vv "? 11 FZ01-SU23-007** 21 31 

2 FZ01-SU22-002 / 12 FZ01-SU23-008** 22 32 

3 FZ01-SU22-0q/ 1., -L..v -vuL>r 23 33 

4 FZ01-SU2z£04 14 24 34 

5 FZ01-S~-001 15 25 35 

6 FZ011u23-002 16 26 36 

7 F~-SU23-003 17 27 37 

8 ~Z01-SU23-004 18 28 38 

£ 
-~L - 19 29 39 

10 FZ01-SU23-006** 20 30 40 

'-' \\ 

Notes: ____________________________________________________________________________________ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method gEe.-c~ 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. / 

II. Calibration 

Were all instruments and detectors calibration as required? 
I/ 

/ 
Were NIST traceable standards used for all calibrations? 

Was the check source identified by activity and radionuclide? / 
Were check sources including background counts analyzed at the requiried / 
frequency and within laboratory control limits? 

Ill. Blanks / 

Were blank analyses performed as required? / 

Were any activities detected in the blanks greater than the minimum detectable / activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate / 
which matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? /, 
/ 

Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an t.:CS analvzed oer analvtical batch? 
/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
/ 

within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sam ole? 

Were tracer/carrier recoveries within the QC limits? 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors /j applicable to level IV validation? 
7 

Were the Minimum Detectable Activities IMDA) < RL? 

RAn-FPA 1\/ v<>r<:inn 1 n 

NA 

/ 

/ 
/ 

/ 

v 

Page:_l_ot2 
Reviewer:_cR_ 

2nd Reviewer:~ 

Findings/Comments 



.7a,757CJO)) 
LDC #: _____ _ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. 
/ 

X. Field duplicates 
./ 

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 
Target analvtes were detected in the field blanks. 

RAD-EPA.IV v~>r<:inn 1 0 

NA 

./ 

/ 
/ 

Page:Lvt ~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 31370835 

METHOD: Radiochemistry, Method See Cover 

Gone. units: DCi,CU 

I I -
Isotope Blank ID Blank 

~tf13i -~ 
Action Limit 

11 12 

Bi-212 0.0993 0.4965 0.262 

Bi-214 0.0492 0.246 

Pa-234 0.0673 0.3365 

Ra-226 0.0492 0.246 

U-235 0.0943 0.4715 0.175 
--- L__ ___ --

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated samples: All 

Sample Identification 

-- --··· - -

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

31370B35.wpd 

\ \ 
Page: of_ 

Reviewer~ 
2nd Reviewer: ~ 



LDC #: )J3?otBy 

METHOD: Radiochemistry (Method: se._e__ Cdve/L-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \ of \ 

Reviewer~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

"%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Sample ID 

L-C~ 

;I 

\tJ 

N 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

~Lrzh 

Matrix spike sample 

Duplicate RPD 

C)-\)'1 

Chemical recovery 

I eecalc11lated 

Found/S (units) True/D (units) I %RorRPD 

0J.b1 r) l05 

o;t1~ «L<C\~ ~0 

-

~ eej;!olied 

I 
Acceptable 

%RorRPD (YIN) 

10~ 
y 

~0 r 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: Jee_ CO\JVL--

Page:_l_of_, _ 

Reviewer: c:(3=.---
2nd reviewer: Cf\'\ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for _____ G_s.lo...L...-_\"""""'7)~)1_· _______ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

{cpm- background) 
2.22 x E x SAx Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample ID 

Q 
' 

Recalculation: 

Analyte 

f<o..-z?b I ~ ~~~'71 \ 
Cs~\~"l 

bu--\ S'1-
~\rL-\L-

P'b--L-\l\ 
'\(...-4() 

--rr'ld6 
·-rh-'L)L-. 
.-r1YL-3~ 
u--L-~S 

Reported Calculated 
Concentration Conce~fqtion Acceptable 

~·Iii_) ( pC,·· ) lY/N) 

(),L\ <6C6 0.415-'6 y 

o.0k?7'f 0 ;C,t;;((fi 
o.oLtqc o.o~ 
o.L(L-Cf o,YL.q 
o.4lf~ 0 ,lf4 75 
l L \ \ L l 

0.\LtX' o,tLI 7 
o,:,cn o,-:sL-{~ 

l- '?{) \J&7_ I 

().\is 0.17-'<, .......... v 

Note: _____________________________________ _ 





Laboratory Job Number 251402
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU22-001       251402-001
FZ01-SU22-002       251402-002
FZ01-SU22-003       251402-003
FZ01-SU22-004       251402-004
FZ01-SU23-001       251402-005
FZ01-SU23-002       251402-006
FZ01-SU23-003       251402-007
FZ01-SU23-004       251402-008
FZ01-SU23-005       251402-009
FZ01-SU23-006       251402-010
FZ01-SU23-007       251402-011
FZ01-SU23-008       251402-012

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251402
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/06/13
Samples Received:         12/06/13

This data package contains sample and QC results for twelve soil samples,
requested for the above referenced project on 12/06/13. See attached cooler
receipt form for any sample receipt problems or discrepancies.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

Even with an extended count time, MDA above Project MDA was observed for
cobalt-60 in 251402-002; affected data was qualified with "b". This is not
significant because of the Radium-226 result.

No other analytical problems were encountered.

Page 1 of 1                                                              #
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Chain of Custody
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Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-001                 Received:        12/06/13                      
Lab ID:          251402-001                    Prepared:        12/10/13 14:17                
Matrix:          Soil                          Analyzed:        01/03/14 18:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.172 U         0.276          0.218                    
Bismuth-212                           0.440           0.398          0.255                    
Bismuth-214                           0.467           0.0872         0.0317                   
Cesium-137                            0.0634          0.0254         0.0113           0.07    
Cobalt-60                             0.00631 U       0.0186         0.0192           0.03    
Europium-152                          0.0729          0.0594         0.0407                   
Europium-154                          0.0112 U        0.0300         0.159                    
Lead-212                              0.411           0.0679         0.0341                   
Lead-214                              0.467           0.0914         0.0444                   
Potassium-40                          9.93            1.04           0.292                    
Protactinium-234                      0.0539 U        0.0720         0.0934                   
Radium-226 (By Bismuth-214)           0.467           0.0872         0.0317           0.2     
Thallium-208                          0.141           0.0330         0.0123                   
Thorium-232 (By Actinium-228)         0.411           0.138          0.0769           0.9     
Thorium-234                           0.471 U         1.92           1.56                     
Uranium-235                           0.0669 U        0.0403         0.127                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      21.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-002                 Received:        12/06/13                      
Lab ID:          251402-002                    Prepared:        12/10/13 14:27                
Matrix:          Soil                          Analyzed:        01/16/14 12:13                
Units:           pCi/g                         Duration (sec):  5,400                         
Basis:           dry                           Sample Amount:   332.9 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:13                                                               

Analyte                  Result           Uncert          MDA        Project MDA   
Americium-241                         0.0798 U         1.25          1.03                      
Bismuth-212                          15.2              1.42          1.14                      
Bismuth-214                          99.5              0.820         0.178                     
Cesium-137                            0.0830           0.0762        0.0612            0.07    
Cobalt-60                             0.0204 U b       0.0549        0.0935            0.03    
Europium-152                          4.03             0.316         0.311                     
Europium-154                          0.139 U          0.207         0.669                     
Lead-212                              0.431            0.192         0.148                     
Lead-214                            108                0.823         0.233                     
Potassium-40                         11.3              1.69          0.865                     
Protactinium-234                      0.132 U          0.290         0.439                     
Radium-226 (By Bismuth-214)          99.5              0.820         0.178             0.2     
Thallium-208                          0.0439 U         0.0632        0.0993                    
Thorium-232 (By Actinium-228)         0.364            0.389         0.343             0.9     
Thorium-234                           4.04 U          11.1           9.14                      
Uranium-235                           5.16             0.169         0.656                     

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      30.2
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-003                 Received:        12/06/13                      
Lab ID:          251402-003                    Prepared:        12/10/13 14:37                
Matrix:          Soil                          Analyzed:        01/03/14 18:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   339.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:15                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0635 U        0.240          0.194                    
Bismuth-212                           0.909           0.348          0.138                    
Bismuth-214                           0.475           0.0983         0.0403                   
Cesium-137                            0.0542          0.0298         0.0191           0.07    
Cobalt-60                             0.00226 U       0.0268         0.0217           0.03    
Europium-152                          0.0220 U        0.0384         0.0570                   
Europium-154                          0.0270 U        0.0330         0.148                    
Lead-212                              0.382           0.0658         0.0340                   
Lead-214                              0.494           0.0860         0.0354                   
Potassium-40                          9.57            0.982          0.239                    
Protactinium-234                     -0.00296 U       0.0144         0.108                    
Radium-226 (By Bismuth-214)           0.475           0.0983         0.0403           0.2     
Thallium-208                          0.180           0.0404         0.0154                   
Thorium-232 (By Actinium-228)         0.445           0.126          0.0634           0.9     
Thorium-234                           1.75            1.54           1.14                     
Uranium-235                           0.0641 U        0.0476         0.140                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      22.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU22-004                 Received:        12/06/13                      
Lab ID:          251402-004                    Prepared:        12/10/13 14:49                
Matrix:          Soil                          Analyzed:        01/03/14 18:51                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.09 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 13:24                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0973 U        0.335          0.270                    
Bismuth-212                           0.861           0.434          0.209                    
Bismuth-214                           0.471           0.0942         0.0413                   
Cesium-137                            0.00159 U       0.0147         0.0118           0.07    
Cobalt-60                             0.00204 U       0.0138         0.0286           0.03    
Europium-152                          0.0225 U        0.0479         0.0569                   
Europium-154                          0.0195 U        0.0403         0.144                    
Lead-212                              0.450           0.0713         0.0338                   
Lead-214                              0.492           0.0929         0.0420                   
Potassium-40                         11.0             1.14           0.304                    
Protactinium-234                     -0.00142 U       0.0134         0.0889                   
Radium-226 (By Bismuth-214)           0.471           0.0942         0.0413           0.2     
Thallium-208                          0.137           0.0399         0.0189                   
Thorium-232 (By Actinium-228)         0.556           0.137          0.0767           0.9     
Thorium-234                           0.645 U         0.328          1.66                     
Uranium-235                           0.00220 U       0.0324         0.160                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      19.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-001                 Received:        12/06/13                      
Lab ID:          251402-005                    Prepared:        12/10/13 14:58                
Matrix:          Soil                          Analyzed:        01/03/14 19:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   315.23 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 11:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0922 U         0.250          0.200                    
Bismuth-212                          0.584            0.415          0.268                    
Bismuth-214                          0.521            0.100          0.0376                   
Cesium-137                           0.0819           0.0306         0.0128            0.07   
Cobalt-60                            0.00871 U        0.0273         0.0212            0.03   
Europium-152                         0.0601           0.0877         0.0495                   
Europium-154                         0.101 U          0.172          0.127                    
Lead-212                             0.475            0.0754         0.0363                   
Lead-214                             0.591            0.0977         0.0370                   
Potassium-40                        10.3              1.05           0.254                    
Protactinium-234                     0.000449 U       0.00339        0.0950                   
Radium-226 (By Bismuth-214)          0.521            0.100          0.0376            0.2    
Thallium-208                         0.174            0.0430         0.0174                   
Thorium-232 (By Actinium-228)        0.550            0.107          0.0540            0.9    
Thorium-234                          0.482 U          0.793          1.42                     
Uranium-235                          0.175            0.186          0.144                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      23.0

10 of 376



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-002                 Received:        12/06/13                      
Lab ID:          251402-006                    Prepared:        12/10/13 15:04                
Matrix:          Soil                          Analyzed:        01/03/14 19:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   307.99 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0125 U         0.288          0.236                    
Bismuth-212                          0.701            0.445          0.245                    
Bismuth-214                          0.388            0.0840         0.0349                   
Cesium-137                           0.133            0.0364         0.0130            0.07   
Cobalt-60                            0.000479 U       0.0288         0.0237            0.03   
Europium-152                         0.0172 U         0.0332         0.0561                   
Europium-154                         0.0235 U         0.0552         0.127                    
Lead-212                             0.482            0.0773         0.0372                   
Lead-214                             0.498            0.0837         0.0429                   
Potassium-40                        10.0              1.10           0.317                    
Protactinium-234                     0.0609 U         0.0991         0.0853                   
Radium-226 (By Bismuth-214)          0.388            0.0840         0.0349            0.2    
Thallium-208                         0.122            0.0367         0.0169                   
Thorium-232 (By Actinium-228)        0.502            0.109          0.0554            0.9    
Thorium-234                          0.321 U          0.302          1.73                     
Uranium-235                          0.0585 U         0.0338         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      20.0

11 of 376



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-003                 Received:        12/06/13                      
Lab ID:          251402-007                    Prepared:        12/10/13 15:13                
Matrix:          Soil                          Analyzed:        01/03/14 20:43                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   324.11 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0 U             0.199          0.215                    
Bismuth-212                           0.737           0.387          0.190                    
Bismuth-214                           0.506           0.0860         0.0236                   
Cesium-137                            0.119           0.0389         0.0165           0.07    
Cobalt-60                             0.00228 U       0.0205         0.0208           0.03    
Europium-152                          0.00407 U       0.0700         0.0492                   
Europium-154                          0.0643 U        0.0665         0.126                    
Lead-212                              0.467           0.0799         0.0420                   
Lead-214                              0.651           0.0816         0.0356                   
Potassium-40                         11.3             1.10           0.260                    
Protactinium-234                      0.0720 U        0.115          0.0970                   
Radium-226 (By Bismuth-214)           0.506           0.0860         0.0236           0.2     
Thallium-208                          0.161           0.0387         0.0148                   
Thorium-232 (By Actinium-228)         0.550           0.126          0.0808           0.9     
Thorium-234                           0.734 U         0.828          1.43                     
Uranium-235                           0.0520 U        0.0451         0.150                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      24.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Received:        12/06/13                      
Lab ID:          251402-008                    Prepared:        12/10/13 15:21                
Matrix:          Soil                          Analyzed:        01/03/14 20:44                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.83 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:42                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.00307 U       0.178          0.146                     
Bismuth-212                          0.353           0.408          0.268                     
Bismuth-214                          0.405           0.0905         0.0397                    
Cesium-137                           0.271           0.0479         0.0156            0.07    
Cobalt-60                            0.00505 U       0.0212         0.0165            0.03    
Europium-152                         0.00828 U       0.0348         0.0476                    
Europium-154                         0.0107 U        0.0356         0.123                     
Lead-212                             0.409           0.0679         0.0334                    
Lead-214                             0.455           0.0805         0.0337                    
Potassium-40                         8.83            0.946          0.263                     
Protactinium-234                     0.0392 U        0.0898         0.0741                    
Radium-226 (By Bismuth-214)          0.405           0.0905         0.0397            0.2     
Thallium-208                         0.135           0.0367         0.0159                    
Thorium-232 (By Actinium-228)        0.515           0.124          0.0617            0.9     
Thorium-234                          1.68            2.01           1.55                      
Uranium-235                          0.0437 U        0.0262         0.147                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-005                 Received:        12/06/13                      
Lab ID:          251402-009                    Prepared:        12/10/13 15:30                
Matrix:          Soil                          Analyzed:        01/06/14 12:27                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   372.8 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00902 U         0.208         0.171                    
Bismuth-212                          0.341             0.281         0.200                    
Bismuth-214                          0.435             0.0859        0.0338                   
Cesium-137                           0.121             0.0364        0.0161            0.07   
Cobalt-60                            0.0000598 U       0.0252        0.0207            0.03   
Europium-152                         0.0246 U          0.0453        0.0393                   
Europium-154                         0.00758 U         0.0622        0.104                    
Lead-212                             0.412             0.0668        0.0330                   
Lead-214                             0.366             0.0844        0.0415                   
Potassium-40                         9.88              0.942         0.213                    
Protactinium-234                     0.0191 U          0.0851        0.0833                   
Radium-226 (By Bismuth-214)          0.435             0.0859        0.0338            0.2    
Thallium-208                         0.148             0.0348        0.0129                   
Thorium-232 (By Actinium-228)        0.377             0.0877        0.0567            0.9    
Thorium-234                          0.631 U           0.772         1.26                     
Uranium-235                          0.0384 U          0.0259        0.144                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      31.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-006                 Received:        12/06/13                      
Lab ID:          251402-010                    Prepared:        12/10/13 15:37                
Matrix:          Soil                          Analyzed:        01/06/14 13:17                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   359.22 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.205 U         0.326          0.258                    
Bismuth-212                           0.698           0.381          0.171                    
Bismuth-214                           0.459           0.0911         0.0401                   
Cesium-137                            0.0853          0.0349         0.0177           0.07    
Cobalt-60                            -0.00140 U       0.0248         0.0202           0.03    
Europium-152                          0.0542          0.0762         0.0452                   
Europium-154                          0.0435 U        0.0764         0.125                    
Lead-212                              0.523           0.0732         0.0341                   
Lead-214                              0.500           0.0789         0.0464                   
Potassium-40                          9.92            0.998          0.275                    
Protactinium-234                      0.0675 U        0.0970         0.0735                   
Radium-226 (By Bismuth-214)           0.459           0.0911         0.0401           0.2     
Thallium-208                          0.139           0.0369         0.0159                   
Thorium-232 (By Actinium-228)         0.534           0.115          0.0535           0.9     
Thorium-234                          -0.0943 U        1.98           1.63                     
Uranium-235                           0.0369 U        0.0295         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      28.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-007                 Received:        12/06/13                      
Lab ID:          251402-011                    Prepared:        12/10/13 15:47                
Matrix:          Soil                          Analyzed:        01/06/14 13:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   375.13 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.000291 U       0.198          0.163                    
Bismuth-212                          0.262            0.273          0.206                    
Bismuth-214                          0.440            0.0824         0.0314                   
Cesium-137                           0.0966           0.0342         0.0160            0.07   
Cobalt-60                            0.00479 U        0.0142         0.0196            0.03   
Europium-152                         0.00496 U        0.0396         0.0585                   
Europium-154                        -0.000948 U       0.00269        0.142                    
Lead-212                             0.479            0.0737         0.0377                   
Lead-214                             0.469            0.0842         0.0370                   
Potassium-40                        10.7              0.956          0.179                    
Protactinium-234                    -0.0359 U         0.117          0.0943                   
Radium-226 (By Bismuth-214)          0.440            0.0824         0.0314            0.2    
Thallium-208                         0.129            0.0355         0.0162                   
Thorium-232 (By Actinium-228)        0.674            0.130          0.0454            0.9    
Thorium-234                          0.389 U          0.356          1.49                     
Uranium-235                          0.0388 U         0.0249         0.121                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      26.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-008                 Received:        12/06/13                      
Lab ID:          251402-012                    Prepared:        12/10/13 15:54                
Matrix:          Soil                          Analyzed:        01/06/14 14:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   349.05 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/05/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0261 U        0.271          0.222                    
Bismuth-212                           0 U             0.452          0.291                    
Bismuth-214                           0.488           0.0851         0.0315                   
Cesium-137                            0.0677          0.0281         0.0132           0.07    
Cobalt-60                            -0.00924 U       0.0296         0.0232           0.03    
Europium-152                          0.0492          0.0681         0.0488                   
Europium-154                          0.0229 U        0.0611         0.167                    
Lead-212                              0.429           0.0736         0.0378                   
Lead-214                              0.448           0.0803         0.0437                   
Potassium-40                         11.1             1.06           0.270                    
Protactinium-234                      0.0367 U        0.0863         0.0967                   
Radium-226 (By Bismuth-214)           0.488           0.0851         0.0315           0.2     
Thallium-208                          0.148           0.0341         0.0121                   
Thorium-232 (By Actinium-228)         0.397           0.105          0.0543           0.9     
Thorium-234                           1.70            2.09           1.62                     
Uranium-235                           0.175           0.156          0.151                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      29.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/10/13 14:06                
Lab ID:          QC719584                      Analyzed:        01/16/14 11:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0181 U        0.144          0.117                     
Bismuth-212                          0.0993          0.251          0.0553                    
Bismuth-214                          0.0492          0.0412         0.0285                    
Cesium-137                          -0.00655 U       0.0206         0.0160            0.07    
Cobalt-60                            0.00860 U       0.0125         0.0124            0.03    
Europium-152                         0.0104 U        0.0303         0.0374                    
Europium-154                         0 U             0.111          0.0346                    
Lead-212                             0.00507 U       0.0218         0.0176                    
Lead-214                             0.00504 U       0.0342         0.0269                    
Potassium-40                        -0.415 U        16.6            0.236                     
Protactinium-234                     0.0673          0.0690         0.0484                    
Radium-226 (By Bismuth-214)          0.0492          0.0412         0.0285            0.2     
Thallium-208                         0.00814 U       0.0152         0.0129                    
Thorium-232 (By Actinium-228)       -0.0296 U        1.18           0.0336            0.9     
Thorium-234                          0.500 U         0.900          0.672                     
Uranium-235                          0.0943          0.105          0.0808                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      32.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/10/13 14:10                
Type:            LCS                           Analyzed:        01/02/14 13:52                
Lab ID:          QC719585                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   335.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.67                0.4251    105    54-146  

Page 1 of 1                                                                                                                      25.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251402                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Sampled:         12/05/13 10:42                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251402-008                    Prepared:        12/11/13 14:54                
Lab ID:          QC719933                      Analyzed:        01/06/14 12:28                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   371.11 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.003074 U     0.1780      -0.1292 U       0.2872       0.2292                  NC  40  NC    1   

Bismuth-212                       0.3532         0.4083       0.4396         0.3192       0.2185                  22  40  0.119 1   

Bismuth-214                       0.4052         0.09235      0.3805         0.08593      0.03730                 6   40  0.139 1   

Cesium-137                        0.2713         0.04949      0.2218         0.04616      0.01720          0.07   20  40  0.517 1   

Cobalt-60                         0.005048 U     0.02118      0.008200 U     0.01782      0.01711          0.03   NC  40  NC    1   

Europium-152                      0.008277 U     0.03485      0.03749 U      0.06005      0.03990                 NC  40  NC    1   

Europium-154                      0.01065 U      0.03563      0.03023 U      0.1245       0.1061                  NC  40  NC    1   

Lead-212                          0.4091         0.07403      0.3359         0.06390      0.02926                 20  40  0.531 1   

Lead-214                          0.4554         0.08325      0.4543         0.08097      0.03882                 0   40  0.006 1   

Potassium-40                      8.834          1.045        9.542          1.057        0.2303                  8   40  0.337 1   

Protactinium-234                  0.03923 U      0.09033      0.003643 U     0.1228       0.1010                  NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4052         0.09235      0.3805         0.08593      0.03730          0.2    6   40  0.139 1   

Thallium-208                      0.1352         0.03766      0.1184         0.03585      0.01646                 13  40  0.228 1   

Thorium-232 (By Actinium-228)     0.5150         0.1298       0.5063         0.1238       0.04600          0.9    2   40  0.034 1   

Thorium-234                       1.682          2.017       -1.226 U        2.083        1.645                   NC  40  NC    1   

Uranium-235                       0.04366 U      0.02634      0.04434 U      0.04226      0.1376                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:40:47

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0440 +0.250035*Channel -1.19697e-008*Channel**2

FWHM (ch) =   2.6034 +0.001049*Channel -4.10934e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.78  0.00%      0.76     0.78   -1.79%
978.51      244.70   244.69  0.00%      0.91     0.90    1.55%

1376.86      344.28   344.28 -0.00%      1.00     0.99    0.84%
3115.51      778.90   778.91 -0.00%      1.35     1.37   -1.64%
3856.27      964.08   964.07  0.00%      1.52     1.51    0.90%
5632.63     1408.01  1408.02 -0.00%      1.80     1.80   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:23:41

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0286 +0.250050*Channel -1.24907e-008*Channel**2

FWHM (ch) =   2.6442 +0.001113*Channel -4.96984e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.78  0.01%      0.78     0.79   -1.23%
978.51      244.70   244.69  0.00%      0.94     0.92    2.45%

1376.88      344.28   344.29 -0.00%      1.01     1.02   -1.02%
3115.40      778.90   778.91 -0.00%      1.39     1.41   -1.27%
3856.11      964.08   964.06  0.00%      1.57     1.55    1.10%
5632.41     1408.01  1408.02 -0.00%      1.83     1.83   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 11:59:45

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0215 +0.250052*Channel -1.32544e-008*Channel**2

FWHM (ch) =   2.6360 +0.001076*Channel -4.61451e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.78  0.00%      0.77     0.79   -2.17%
978.53      244.70   244.69  0.00%      0.94     0.91    3.30%

1376.90      344.28   344.29 -0.00%      0.99     1.01   -1.36%
3115.41      778.90   778.91 -0.00%      1.39     1.38    0.65%
3856.17      964.08   964.07  0.00%      1.51     1.52   -0.88%
5632.48     1408.01  1408.02 -0.00%      1.81     1.81    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:34:30

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0418 +0.250030*Channel -1.16091e-008*Channel**2

FWHM (ch) =   2.5963 +0.001126*Channel -5.22035e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.77     0.78   -1.76%
978.52      244.70   244.69  0.00%      0.94     0.91    2.87%

1376.92      344.28   344.29 -0.00%      1.00     1.01   -1.17%
3115.57      778.90   778.91 -0.00%      1.40     1.40   -0.09%
3856.33      964.08   964.06  0.00%      1.54     1.54   -0.10%
5632.71     1408.01  1408.02 -0.00%      1.82     1.82    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:41:17

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0252 +0.250084*Channel -1.5444e-008*Channel**2

FWHM (ch) =   2.5858 +0.001094*Channel -5.03583e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.11%
978.66      244.70   244.71 -0.00%      0.91     0.90    1.02%

1376.90      344.28   344.29 -0.00%      1.00     1.00   -0.27%
3115.26      778.90   778.90  0.00%      1.40     1.38    1.99%
3856.01      964.08   964.07  0.00%      1.48     1.51   -2.21%
5632.23     1408.01  1408.02 -0.00%      1.79     1.79    0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 12:14:59

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0311 +0.250086*Channel -1.69905e-008*Channel**2

FWHM (ch) =   2.5980 +0.001102*Channel -5.13865e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.77  0.01%      0.77     0.78   -1.09%
978.69      244.70   244.71 -0.00%      0.92     0.91    1.09%

1376.94      344.28   344.29 -0.00%      1.01     1.00    0.14%
3115.33      778.90   778.90  0.00%      1.38     1.38   -0.10%
3856.09      964.08   964.07  0.00%      1.52     1.52   -0.21%
5632.42     1408.01  1408.02 -0.00%      1.79     1.79    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:58:45

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0140 +0.250067*Channel -1.62272e-008*Channel**2

FWHM (ch) =   2.5900 +0.001090*Channel -5.39073e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.77  0.01%      0.77     0.78   -0.77%
978.67      244.70   244.70 -0.00%      0.92     0.90    1.87%

1376.99      344.28   344.29 -0.00%      0.99     1.00   -1.08%
3115.48      778.90   778.91 -0.00%      1.36     1.37   -0.53%
3856.25      964.08   964.07  0.00%      1.51     1.50    0.54%
5632.68     1408.01  1408.02 -0.00%      1.75     1.75   -0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404003665001                                   File      : 13_20140102_001               Time      : 02-JAN-2014 13:05      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.62 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9796 uCi   .0044342   486.88  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 -0.04 5           

QA-779       0.9800 0.9841 uCi   .012226                                                        1.42 1.24 - 1.51 0.42  5           

QA-1408      0.9800 0.9785 uCi   .010363    5632.14 5629.00 - 5635.00 1407.90 1407.58 - 1408.58 1.80 1.63 - 1.99 -0.16 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404003665001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404005049001                                   File      : 13_20140103_001               Time      : 03-JAN-2014 12:09      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.65 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9813 uCi   .0044337   486.90  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 0.13  5           

QA-779       0.9800 0.9794 uCi   .01222                                                         1.39 1.24 - 1.51 -0.06 5           

QA-1408      0.9800 0.9880 uCi   .010379    5632.28 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.84 1.63 - 1.99 0.82  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404005049001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404009345001                                   File      : 13_20140106_001               Time      : 06-JAN-2014 11:45      

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 13:51:40       Caldate   : 06-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.66 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9903 uCi   .0044616   486.93  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 1.06 5           

QA-779        0.9800 0.9809 uCi   .011922                                                        1.39 1.24 - 1.51 0.09 5           

QA-1408       0.9800 0.9924 uCi   .01041     5632.38 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.82 1.63 - 1.99 1.26 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404009345001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404023720001                                   File      : 13_20140116_001               Time      : 16-JAN-2014 11:20      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.51 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9810 uCi   .0044427   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.10  5           

QA-779       0.9800 0.9772 uCi   .012285                                                        1.40 1.24 - 1.51 -0.29 5           

QA-1408      0.9800 0.9876 uCi   .010326    5632.62 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.83 1.63 - 1.99 0.77  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404023720001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1

36 of 376



CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414005066001                                   File      : 14_20140103_001               Time      : 03-JAN-2014 12:26      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.41 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9810 uCi   .0044241   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.10 5           

QA-779        0.9800 0.9873 uCi   .012561                                                        1.41 1.25 - 1.53 0.75 5           

QA-1408       0.9800 0.9916 uCi   .010716    5632.13 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.18 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414005066001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414009360001                                   File      : 14_20140106_001               Time      : 06-JAN-2014 12:00      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.39 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9808 uCi   .0044186   487.04  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.09 5           

QA-779        0.9800 0.9870 uCi   .012287                                                        1.38 1.25 - 1.53 0.72 5           

QA-1408       0.9800 0.9908 uCi   .010768    5632.31 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414009360001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414023744001                                   File      : 14_20140116_001               Time      : 16-JAN-2014 11:44      

Cal    : 16-JAN-2014 11:58:45,02-JUL-2013 11:26:20       Caldate   : 16-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.31 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9770 uCi   .0044129   487.02  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 -0.31 5           

QA-779       0.9800 0.9965 uCi   .012712                                                        1.36 1.25 - 1.53 1.68  5           

QA-1408      0.9800 0.9972 uCi   .010677    5632.56 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.76 1.61 - 1.96 1.75  5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404003665002                                   File      : 13_20140102_002               Time      : 02-JAN-2014 13:23      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.030  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404003665002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404005049002                                   File      : 13_20140103_002               Time      : 03-JAN-2014 12:38      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.110  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404005049002

42 of 376



CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404009345002                                   File      : 13_20140106_002               Time      : 06-JAN-2014 12:06      

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 13:51:40       Caldate   : 06-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.080  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404009345002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404023720002                                   File      : 13_20140116_002               Time      : 16-JAN-2014 11:40      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.050  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404023720002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414005066002                                   File      : 14_20140103_002               Time      : 03-JAN-2014 12:41      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.990  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414005066002
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414009360002                                   File      : 14_20140106_002               Time      : 06-JAN-2014 12:16      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.930  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414023744002                                   File      : 14_20140116_002               Time      : 16-JAN-2014 11:59      

Cal    : 16-JAN-2014 11:58:45,02-JUL-2013 11:26:20       Caldate   : 16-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.860  2.12  2.22  DPS          
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1403258542

Instrument : HPGE13                        Begun       : 06/28/13 13:02          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  13_20130628_001  RCCV   QUALITY CONTROL CHEC               06/28/13 13:02 1.0 1          
002  13_20130628_002  RICAL  POINT SOURCE                       06/28/13 13:37 1.0 1          
003  13_20130628_003  RCCV   QUALITY CONTROL CHEC               06/28/13 14:02 1.0 1          
004  13_20130628_004  RICAL  TUNACAN                            06/28/13 14:34 1.0 2          
005  13_20130628_005  RCCV   QUALITY CONTROL CHEC               06/28/13 17:46 1.0 1          
006  13_20130628_006  RICV   EFFICIENCY VERIFICAT               06/28/13 18:05 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404003665

Instrument : HPGE13                        Begun       : 01/02/14 13:05          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140102_001  RCCV   QUALITY CONTROL CHEC               01/02/14 13:05 1.0 1          
002  13_20140102_002  RIB    BACKGROUND CONTAMINA               01/02/14 13:23 1.0            
003  13_20140102_003  LCS    QC719585             Soil   205929 01/02/14 13:52 1.0 2          
004  13_20140102_004  BLANK  QC719584             Soil   205929 01/02/14 14:46 1.0            
005  13_20140102_005  SAMPLE 251397-001           Soil   205966 01/02/14 15:35 1.0            
006  13_20140102_006  SAMPLE 251397-003           Soil   205966 01/02/14 16:34 1.0            
007  13_20140102_007  SAMPLE 251397-005           Soil   205966 01/02/14 17:21 1.0            
008  13_20140102_008  MSS    251397-007           Soil   205966 01/02/14 18:07 1.0            
009  13_20140102_009  SDUP   QC719797             Soil   205966 01/02/14 19:06 1.0            
010  13_20140102_010  SAMPLE 251397-009           Soil   205966 01/02/14 19:59 1.0            
011  13_20140102_011  SAMPLE 251397-011           Soil   205966 01/02/14 20:50 1.0            

Standards used:  1=S22259  2=S21337

Page 1 of 1

49 of 376



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404005049

Instrument : HPGE13                        Begun       : 01/03/14 12:09          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140103_001  RCCV   QUALITY CONTROL CHEC               01/03/14 12:09 1.0 1          
002  13_20140103_002  RIB    BACKGROUND CONTAMINA               01/03/14 12:38 1.0            
003  13_20140103_003  X      X                    Soil          01/03/14 12:53 1.0            
004  13_20140103_004  SAMPLE 251397-013           Soil   205966 01/03/14 13:47 1.0            
005  13_20140103_005  SAMPLE 251397-015           Soil   205966 01/03/14 14:34 1.0            
006  13_20140103_006  SAMPLE 251397-017           Soil   205966 01/03/14 15:20 1.0            
007  13_20140103_007  SAMPLE 251397-019           Soil   205966 01/03/14 16:09 1.0            
008  13_20140103_008  SAMPLE 251397-021           Soil   205929 01/03/14 17:06 1.0            
009  13_20140103_009  SAMPLE 251402-001           Soil   205929 01/03/14 18:03 1.0            
010  13_20140103_010  SAMPLE 251402-003           Soil   205929 01/03/14 18:50 1.0            
011  13_20140103_011  SAMPLE 251402-005           Soil   205929 01/03/14 19:48 1.0            
012  13_20140103_012  SAMPLE 251402-007           Soil   205929 01/03/14 20:43 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404009345

Instrument : HPGE13                        Begun       : 01/06/14 11:45          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140106_001  RCCV   QUALITY CONTROL CHEC               01/06/14 11:45 1.0 1          
002  13_20140106_002  RIB    BACKGROUND CONTAMINA               01/06/14 12:06 1.0            
003  13_20140106_003  SAMPLE 251402-009           Soil   205929 01/06/14 12:27 1.0            
004  13_20140106_004  SAMPLE 251402-011           Soil   205929 01/06/14 13:16 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404023720

Instrument : HPGE13                        Begun       : 01/16/14 11:20          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140116_001  RCCV   QUALITY CONTROL CHEC               01/16/14 11:20 1.0 1          
002  13_20140116_002  RIB    BACKGROUND CONTAMINA               01/16/14 11:40 1.0            
003  13_20140116_003  BLANK  QC719584             Soil   205929 01/16/14 11:56 1.0            
004  13_20140116_004  BLANK  QC719739             Soil   205966 01/16/14 12:46 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1413264175

Instrument : HPGE14                        Begun       : 07/02/13 10:55          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Gamma GS186             

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  14_20130702_001  RCCV   QUALITY CONTROL CHEC               07/02/13 10:55 1.0 1          
002  14_20130702_002  RICAL  POINT SOURCE                       07/02/13 11:11 1.0 1          
003  14_20130702_003  RCCV   QUALITY CONTROL CHEC               07/02/13 12:16 1.0 1          
004  14_20130702_004  RICAL  TUNACAN                            07/02/13 12:32 1.0 2          
005  14_20130702_005  RCCV   QUALITY CONTROL CHEC               07/02/13 15:50 1.0 1          
006  14_20130702_006  RICV   EFFICIENCY VERIFICAT               07/02/13 16:45 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414005066

Instrument : HPGE14                        Begun       : 01/03/14 12:26          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     14_20140103_001     RCCV       QUALITY CONTROL CHEC                         01/03/14 12:26    1.0    1                     

002     14_20140103_002     RIB        BACKGROUND CONTAMINA                         01/03/14 12:41    1.0                          

003     14_20140103_003     SAMPLE     251397-014               Soil      205966    01/03/14 12:53    1.0                          

004     14_20140103_004     SAMPLE     251397-016               Soil      205966    01/03/14 13:48    1.0                          

005     14_20140103_005     SAMPLE     251397-018               Soil      205966    01/03/14 14:34    1.0                 MASS-    

006     14_20140103_006     SAMPLE     251397-020               Soil      205966    01/03/14 15:21    1.0                          

007     14_20140103_007     SAMPLE     251397-022               Soil      205929    01/03/14 16:09    1.0                          

008     14_20140103_008     SAMPLE     251397-023               Soil      205929    01/03/14 17:07    1.0                          

009     14_20140103_009     SAMPLE     251402-002               Soil      205929    01/03/14 18:04    1.0                          

010     14_20140103_010     SAMPLE     251402-004               Soil      205929    01/03/14 18:51    1.0                          

011     14_20140103_011     SAMPLE     251402-006               Soil      205929    01/03/14 19:50    1.0                          

012     14_20140103_012     MSS        251402-008               Soil      205929    01/03/14 20:44    1.0                          

Standards used:  1=S22259

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414009360

Instrument : HPGE14                        Begun       : 01/06/14 12:00          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  14_20140106_001  RCCV   QUALITY CONTROL CHEC               01/06/14 12:00 1.0 1          
002  14_20140106_002  RIB    BACKGROUND CONTAMINA               01/06/14 12:16 1.0            
003  14_20140106_003  SDUP   QC719933             Soil   205929 01/06/14 12:28 1.0            
004  14_20140106_004  SAMPLE 251402-010           Soil   205929 01/06/14 13:17 1.0            
005  14_20140106_005  SAMPLE 251402-012           Soil   205929 01/06/14 14:03 1.0            

Standards used:  1=S22259

Page 1 of 1

55 of 376



CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414023744

Instrument : HPGE14                        Begun       : 01/16/14 11:44          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  14_20140116_001  RCCV   QUALITY CONTROL CHEC               01/16/14 11:44 1.0 1          
002  14_20140116_002  RIB    BACKGROUND CONTAMINA               01/16/14 11:59 1.0            
003  14_20140116_003  SAMPLE 251402-002           Soil   205929 01/16/14 12:13 1.0            

Standards used:  1=S22259
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Gamma Sample Preparation Summary
as of 16-JAN-2014 13:52

Batch Number : 205929                                                            
Matrix       : Soil                                                              
Date Started : 10-DEC-2013 00:20                 Started by : SJD                

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Dose    Analysis    Comments

Num                                    (g)          Date               Date               Date        Rate                        

1     251402-001                      350.11  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:17  <5    GS 186, RA226         

2     251402-002                      332.9   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:27  7     GS 186, RA226         

4     251402-004                      307.09  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:49  <5    GS 186, RA226         

5     251402-005                      315.23  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:58  <5    GS 186, RA226         

6     251402-006                      307.99  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:04  <5    GS 186, RA226         

7     251402-007                      324.11  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:13  <5    GS 186, RA226         

8     251402-008                      349.83  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:21  <5    GS 186, RA226         

9     251402-009                      372.8   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:30  <5    GS 186, RA226         

10    251402-010                      359.22  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:37  <5    GS 186, RA226         

11    251402-011                      375.13  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:47  <5    GS 186, RA226         

12    251402-012                      349.05  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:54  <5    GS 186, RA226         

13    251396-021                      355.68  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:05  <5    GS 186                

22    251396-022                      378.21  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:15  <5    GS 186                

23    251396-023                      387.87  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:28  <5    GS 186                

24    251397-021                      312.6   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:35  <5    GS 186, RA226         

25    251397-022                      384.04  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:41  <5    GS 186, RA226         

26    251397-023                      333.84  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:47  <5    GS 186, RA226         

27    251402-003                      339.33  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:37  <5    GS 186, RA226         

QC1   QC719584    BLANK               315.5   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:06  <5    GS 186                

QC2   QC719585    LCS                 335.93  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:10  <5    GS 186                

8     QC719933    SDUP of 251402-008  371.11  10-DEC-2013 00:21  10-DEC-2013 09:35  11-DEC-2013 14:54  <5    GS 186                
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Sample Raw Data
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-001                   Client ID : FZ01-SU22-001         

Seqnum : 1404005049009                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_009                               Batch         : 205929                       Time      : 03-JAN-2014 18:03     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 350.11 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.172            0.218                 .27555           .27584           0.015       u        

Bismuth-212                         0.440             0.255                 .39814           .39877           -0.0012     u        

Bismuth-214                         0.467             0.0317                .08723           .089724          0.046       u        

Cesium-137                          0.0634            0.0113      0.07      .025364          .025526          0.0063      u        

Cobalt-60                           0.00631           0.0192      0.03      .018645          .018647          0           u        

Europium-152                        0.0729            0.0407                .059392          .059496          0.022       u        

Europium-154                        0.0112            0.159                 .029972          .029978          0.028       u        

Lead-212                            0.411             0.0341                .06786           .074099          0.0048      u        

Lead-214                            0.467             0.0444                .091419          .093987          0.041       u        

Potassium-40                        9.93              0.292                 1.0367           1.1501           -0.12       u        

Protactinium-234                    0.0539            0.0934                .072011          .073247          0.036       u        

Radium-226 (By Bismuth-214)         0.467             0.0317      0.2       .08723           .089724          0.046       u        

Thallium-208                        0.141             0.0123                .032975          .03419           0.00091     u        

Thorium-232 (By Actinium-228)       0.411             0.0769      0.9       .1384            .14156           0.022       u        

Thorium-234                         0.471             1.56                  1.9221           1.9226           -0.31       u        

Uranium-235                         0.0669            0.127                 .040279          .040483          0.021       u        

u=use  
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 18:49:01
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_009.An1              

Sample description                                             
251402-001,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_009.An1

Acquisition information
Start time:                 1/3/2014 18:03:45
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5011E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5011E+02) = 

2.8562E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 18:49:01
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_009.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 13:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1321

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.05        7. 204.15   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.707E-01 Th234 
74.91       59.  28.36   0.74  2.078E-02
77.15      116.  14.66   0.75  2.247E-02
93.04       43.  37.33   0.76  3.305E-02    93.35   4.100  9.039E-01 Ac228 

93.35   5.760  6.434E-01 U235  
92.59   4.343  8.645E-01 Th234 
93.35   5.760  6.434E-01 U235  

93.18       41.  39.01   0.79  3.305E-02    93.35   4.100  8.608E-01 Ac228 
93.35   5.760  6.127E-01 U235  

121.88        2. 971.56   0.79  4.391E-02   121.78  28.410    PBC<MDA Eu152 
130.97        4. 447.44   0.80  4.568E-02   131.30  18.200    PBC<MDA Pa234 
144.63       16.  87.91   0.82  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.154E-02 U235  
163.23        9. 169.30   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.097E-01 U235  
185.91       54.  30.11   0.86  4.657E-02   185.72  57.000  5.833E-02 U235  

186.21   3.555  9.358E-01 Ra226 
185.72  57.000  5.833E-02 U235  

185.94       61.  27.08   0.87  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.061E+00 Ra226 

238.68      284.   7.03   0.92  4.224E-02   238.63  43.600  4.304E-01 Pb212 
241.83       57.  22.36   0.92  4.196E-02   242.00   7.268  5.382E-01 Pb214 
277.09        6. 195.43   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.30      107.  13.52   0.97  3.739E-02   295.22  18.414  4.434E-01 Pb214 
300.23       25.  50.38   0.66  3.702E-02   300.09   3.180  6.193E-01 Pb212 
338.31      100.  14.48   1.10  3.424E-02   338.32  11.400  7.347E-01 Ac228 
343.71       13.  63.55   1.02  3.384E-02   344.28  26.590  4.298E-02 Eu152 
351.96      199.   9.80   0.79  3.334E-02   351.93  35.600  4.801E-01 Pb214 
569.39        2. 370.02   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.33       98.  11.68   0.83  2.346E-02   583.19  85.000  1.412E-01 Tl208 
609.35      168.   9.33   1.49  2.275E-02   609.31  45.490  4.635E-01 Bi214 
661.83       40.  20.01   0.44  2.148E-02   661.66  84.990  6.337E-02 Cs137 
722.72        5. 133.76   1.36  2.019E-02   723.30  20.050    PBC<MDA Eu154 
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 18:49:01
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_009.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.82       13.  61.12   1.37  2.012E-02   727.33   6.650  2.836E-01 Bi212 
785.67       10.  66.67   1.41  1.907E-02   785.37   1.110  1.378E+00 Bi212 
860.92       30.  28.82   0.34  1.790E-02   860.53  12.400  3.891E-01 Tl208 
883.80        9.  66.79   1.49  1.757E-02   883.24   9.700  1.586E-01 Pa234 
911.37       81.  14.96   0.52  1.719E-02   911.20  26.200  5.128E-01 Ac228 
969.20       24.  38.75   1.55  1.647E-02   968.96  15.900  2.628E-01 Ac228 

1120.74       38.  23.06   1.66  1.485E-02  1120.29  14.910  4.895E-01 Bi214 
1173.65        2. 313.16   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1333.76        4. 147.65   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1407.99       10.  51.06   1.83  1.253E-02  1408.01  20.850  1.110E-01 Eu152 
1460.85      460.   5.06   1.68  1.218E-02  1460.82  10.550  9.931E+00 K40   
1764.91       26.  24.38   2.01  1.045E-02  1764.49  15.310  4.572E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.60    74.94       123.        47. 2.261E+03   72.84   0.532  -      s 
308.54    77.18       109.        93. 4.140E+03   37.93   0.805  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.84    60.50       107.       -19.    -0.007   160.05   0.750s
Th-234    252.05    63.05       105.         7.     0.003   408.30   0.750s
Ac-228    373.22    93.35       101.        41.     0.015    78.02   0.793D
U-235     373.22    93.35       106.        43.     0.016    74.66   0.763D
Eu-152    487.30   121.88       113.         2.     0.001  1943.12   0.794s
Pa-234    523.67   130.97       136.         4.     0.001   894.88   0.804s
U-235     578.31   144.63        97.        16.     0.006   175.82   0.817s
U-235     652.71   163.23       118.         9.     0.003   338.61   0.838 
U-235     743.39   185.91       106.        54.     0.020    60.23   0.861 
Ra-226    743.52   185.94        90.        61.     0.023    54.16   0.874 
Pb-212    954.38   238.66        89.       265.     0.098    16.10   0.858 
Pb-214    966.99   241.81        65.        49.     0.018    57.51   0.763 
Tl-208   1108.08   277.09        67.         6.     0.002   390.86   0.955 
Pb-214   1180.93   295.30        44.       107.     0.040    27.04   0.971 
Pb-212   1200.64   300.23        57.        25.     0.009   100.77   0.659s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ac-228   1352.95   338.31        36.       100.     0.037    28.96   1.102s
Eu-152   1374.54   343.71        30.        13.     0.005   127.10   1.021s
Pb-214   1407.52   351.96        63.       199.     0.074    19.59   0.793 
Pa-234   2277.23   569.39        25.         2.     0.001   740.03   1.230s
Tl-208   2332.99   583.33        14.        98.     0.036    23.35   0.833s
Bi-214   2437.11   609.35        24.       168.     0.062    18.67   1.492 
Cs-137   2647.04   661.83        10.        40.     0.015    40.02   0.439s
Eu-154   2890.61   722.72        22.         5.     0.002   267.52   1.362 
Bi-212   2911.02   727.82        26.        13.     0.005   122.23   1.365s
Bi-212   3142.44   785.67        18.        10.     0.004   133.33   1.413 
Tl-208   3443.47   860.92        14.        30.     0.011    57.63   0.336s
Eu-154   3493.05   873.31        26.        -2.    -0.001   611.18   1.481s
Pa-234   3535.01   883.80        15.         9.     0.004   133.57   1.489s
Ac-228   3645.26   911.36        27.        65.     0.024    33.68   1.510s
Eu-152   3855.56   963.93        34.        -4.    -0.002   385.21   1.549s
Ac-228   3876.66   969.20        31.        24.     0.009    77.50   1.553s
Bi-214   4482.94  1120.74        19.        38.     0.014    46.12   1.658 
Co-60    4694.67  1173.65        20.         2.     0.001   626.33   1.693s
Eu-154   5110.55  1277.59        30.        -9.    -0.003   193.63   1.756s
Co-60    5335.27  1333.76        14.         4.     0.001   295.30   1.791s
Eu-152   5632.31  1407.99         8.        10.     0.004   102.12   1.834s
K-40     5843.82  1460.85        32.       446.     0.165    10.13   1.676 
Bi-212   6470.85  1617.54        16.        -5.    -0.002   261.89   1.943s
Bi-214   7060.61  1764.91         7.        26.     0.009    48.77   2.005s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.1097E-01                                      5.12E+12             
911.20 4.110E-01 ?(  7.693E-02 1.68E+01 2.62E+01 G  
968.96 2.628E-01 -   1.427E-01 3.87E+01 1.59E+01 G  
338.32 7.347E-01 +   1.020E-01 1.45E+01 1.14E+01 G  

Energy duplication    
93.35 8.608E-01 +   4.945E-01 3.90E+01 4.10E+00 XA 

Am-241   I  -1.7217E-01                                      1.58E+05             
59.54-1.722E-01 ?(  2.175E-01 8.00E+01 3.59E+01 G  

Bi-212   N   4.4022E-01                                      5.12E+12             
727.33 2.836E-01 ?(  2.551E-01 6.11E+01 6.65E+00 G  
785.37 1.378E+00  (  1.337E+00 6.67E+01 1.11E+00 G  

1620.74-7.690E-01 -   1.549E+00 1.31E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.6734E-01                                      5.84E+05             
609.31 4.635E-01  (  3.166E-02 9.33E+00 4.55E+01 G  

1120.29 4.895E-01 ?(  1.320E-01 2.31E+01 1.49E+01 G  
1764.49 4.572E-01 ?(  1.075E-01 2.44E+01 1.53E+01 G  

Co-60    T   6.3139E-03                                      1.93E+03             
1332.49 8.434E-03 ?(  1.924E-02 1.48E+02 1.00E+02 G  
1173.23 4.191E-03 ?(  2.109E-02 3.13E+02 9.98E+01 G  

Cs-137   I   6.3375E-02                                      1.10E+04             
661.66 6.337E-02  (  1.132E-02 2.00E+01 8.50E+01 G  

Eu-152   I   7.2855E-02                                      4.94E+03             
344.28 4.298E-02  (  4.065E-02 6.35E+01 2.66E+01 G  
121.78 3.575E-03 -   5.703E-02 9.72E+02 2.84E+01 G  
778.90 1.069E-03 %   1.214E-01 6.90E+03 1.30E+01 G  
964.08-5.262E-02 -   1.618E-01 1.93E+02 1.45E+01 G  

1112.08 0.000E+00 -   2.742E-01 1.00E+03 1.34E+01 G  
1408.01 1.110E-01 &(  7.351E-02 5.11E+01 2.09E+01 G  

Eu-154   I   1.1204E-02                                      3.14E+03             
873.18-3.228E-02 ?(  1.589E-01 3.06E+02 1.22E+01 G  
123.07 9.407E-05 &   4.013E-02 2.59E+04 4.04E+01 G  

1274.43-5.242E-02 &   7.824E-02 9.68E+01 3.49E+01 G  
723.30 3.760E-02 ?(  7.836E-02 1.34E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.489E-01 1.00E+03 1.79E+01 G  
996.25 0.000E+00 -   3.045E-01 1.00E+03 1.05E+01 G  

K-40     N   9.9309E+00                                      4.57E+11             
1460.82 9.931E+00  (P 2.915E-01 5.06E+00 1.06E+01 G  

Pa-234   N   5.3911E-02                                      1.63E+12             
131.30 1.275E-02 &(  9.339E-02 4.47E+02 1.82E+01 G  
569.50 2.522E-02 ?(  1.509E-01 3.70E+02 9.30E+00 G  
946.00-5.238E-03 %   1.420E-01 1.65E+03 1.35E+01 G  
880.52 1.739E-03 %   1.388E-01 4.85E+03 1.05E+01 G  
883.24 1.586E-01 ?(  1.525E-01 6.68E+01 9.70E+00 G  

Pb-212   N   4.1135E-01                                      5.12E+12             
238.63 4.113E-01  (P 3.412E-02 8.05E+00 4.36E+01 G  
300.09 6.193E-01 + P 4.254E-01 5.04E+01 3.18E+00 G  

Pb-214   N   4.6663E-01                                      5.84E+05             
351.93 4.801E-01  (  4.444E-02 9.80E+00 3.56E+01 G  
295.22 4.434E-01  (  6.432E-02 1.35E+01 1.84E+01 G  
242.00 4.596E-01  (  1.762E-01 2.88E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.0611E+00                                      5.84E+05             
186.21 1.061E+00  (  3.812E-01 2.71E+01 3.56E+00 G  

Th-234   N   4.7074E-01                                      1.63E+12             
63.30 4.707E-01 ?(  1.557E+00 2.04E+02 3.75E+00 G  
92.59 2.150E-02 %   6.041E-01 1.71E+03 4.34E+00 G  

Tl-208   N   1.4122E-01                                      5.12E+12             
583.19 1.412E-01  (  1.227E-02 1.17E+01 8.50E+01 G  
277.37 6.771E-02 -   2.133E-01 1.95E+02 6.60E+00 G  
860.53 3.891E-01 +   1.115E-01 2.88E+01 1.24E+01 G  

U-235    N   6.6876E-02                                      2.57E+11             
143.77 9.154E-02 &(  1.273E-01 8.79E+01 1.09E+01 G  
205.32-1.033E-03 %   2.843E-01 1.67E+04 5.02E+00 G  
163.36 1.097E-01 ?(  3.002E-01 1.69E+02 5.08E+00 G  
185.72 5.833E-02  (  2.583E-02 3.01E+01 5.70E+01 G  

Energy duplication    
93.35 6.434E-01     3.610E-01 3.73E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.50       107.       -19.    -0.007   160.05  -1.722E-01   
Th-234      63.05       105.         7.     0.003   408.30   4.707E-01   
U-235       93.35       106.        43.     0.016    74.66   6.434E-01   
Eu-152     121.88       113.         2.     0.001  1943.12   3.575E-03   
Pa-234     130.97       136.         4.     0.001   894.88   1.275E-02   
U-235      144.63        97.        16.     0.006   175.82   9.154E-02   
U-235      163.23       118.         9.     0.003   338.61   1.097E-01   
U-235      185.91       106.        54.     0.020    60.23   5.833E-02   
Eu-152     343.71        30.        13.     0.005   127.10   4.298E-02   
Pa-234     569.39        25.         2.     0.001   740.03   2.522E-02   
Eu-154     722.72        22.         5.     0.002   267.52   3.760E-02   
Eu-154     873.31        26.        -2.    -0.001   611.18  -3.228E-02   
Pa-234     883.80        15.         9.     0.004   133.57   1.586E-01   
Eu-152     963.93        34.        -4.    -0.002   385.21  -5.262E-02   
Co-60     1173.65        20.         2.     0.001   626.33   4.191E-03   
Eu-154    1277.59        30.        -9.    -0.003   193.63  -5.242E-02   
Co-60     1333.76        14.         4.     0.001   295.30   8.434E-03   
Eu-152    1407.99         8.        10.     0.004   102.12   1.110E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.1097E-01    4.1097E-01   1.3840E-01    1.4156E-01  7.693E-02
Am-241 #A   -1.7214E-01   -1.7217E-01   2.7555E-01    2.7584E-01  2.175E-01
Bi-212       4.4022E-01    4.4022E-01   3.9814E-01    3.9877E-01  2.551E-01
Bi-214       4.6732E-01    4.6734E-01   8.7230E-02    8.9724E-02  3.166E-02
Co-60  #A    6.2479E-03    6.3139E-03   1.8645E-02    1.8647E-02  1.924E-02
Cs-137       6.3258E-02    6.3375E-02   2.5364E-02    2.5526E-02  1.132E-02
Eu-152 #     7.2557E-02    7.2855E-02   5.9392E-02    5.9496E-02  4.065E-02
Eu-154 #A    1.1132E-02    1.1204E-02   2.9972E-02    2.9978E-02  1.589E-01
K-40         9.9309E+00    9.9309E+00   1.0367E+00    1.1501E+00  2.915E-01
Pa-234 #A    5.3911E-02    5.3911E-02   7.2011E-02    7.3247E-02  9.339E-02
Pb-212       4.1135E-01    4.1135E-01   6.7860E-02    7.4099E-02  3.412E-02
Pb-214       4.6662E-01    4.6663E-01   9.1419E-02    9.3987E-02  4.444E-02
Ra-226       1.0611E+00    1.0611E+00   5.7468E-01    5.7786E-01  3.812E-01
Th-234 #A    4.7074E-01    4.7074E-01   1.9221E+00    1.9226E+00  1.557E+00
Tl-208       1.4122E-01    1.4122E-01   3.2975E-02    3.4190E-02  1.227E-02
U-235  #A    6.6876E-02    6.6876E-02   4.0279E-02    4.0483E-02  1.273E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.339E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.3393104E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-002                   Client ID : FZ01-SU22-002         

Seqnum : 1414023744003.1                               Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140116_003                               Batch         : 205929                       Time      : 16-JAN-2014 12:13     

Cal    : 16-JAN-2014 11:58:45,02-JUL-2013 15:48:45     Caldate       : 16-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 332.9 g                      Live Time : 5400 sec              

Dead Time : 3.12 %                

2 sigma          2 sigma                               

Proj     Uncert pCi/g     Uncert pCi/g                            

Analyte                    Result         MDA       MDA        Counting          Total          Blank        Flags    

Americium-241                      0.0798           1.03                1.2511           1.2511           0.018       u            

Bismuth-212                        15.2             1.14                1.418            1.6185           0.099       u            

Bismuth-214                        99.5             0.178               .81973           4.5468           0.049       u            

Cesium-137                         0.0830           0.0612     0.07     .076172          .076264          -0.0066     u            

Cobalt-60                          0.0204           0.0935     0.03     .054857          .054865          0.0086      MDA+ u b*

Europium-152                       4.03             0.311               .31584           .37075           0.010       u            

Europium-154                       0.139            0.669               .20691           .20703           0           u            

Lead-212                           0.431            0.148               .19152           .19404           0.0051      u            

Lead-214                           108              0.233               .82323           5.1184           0.0050      u            

Potassium-40                       11.3             0.865               1.6886           1.7807           -0.42       u            

Protactinium-234                   0.132            0.439               .29046           .29231           0.067       u            

Radium-226 (By Bismuth-214)        99.5             0.178      0.2      .81973           4.5468           0.049       u            

Thallium-208                       0.0439           0.0993              .063197          .063259          0.0081      u            

Thorium-232 (By Actinium-228)      0.364            0.343      0.9      .3891            .38999           -0.030      u            

Thorium-234                        4.04             9.14                11.124           11.13            0.50        u            

Uranium-235                        5.16             0.656               .16885           .35581           0.094       u            

MDA+=MDA above requested MDA  b=noncompliant  u=use  

Page 1 of 1                                                                                                           1414023744003.1
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116_003.An1              

Sample description                                             
251402-002,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140116_003.An1

Acquisition information
Start time:                 1/16/2014 12:13:28
Live time:               5400
Real time:               5574
Dead time:                  3.12 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:58:45
Zero offset:          -0.014 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.623E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3290E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3290E+02) = 

3.0039E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 13:13:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

1/15/2014 19:50:41

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   26 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0617

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.24      495.  11.37   0.00  0.000E+00
52.06       48. 159.72   0.23  3.139E-03
61.32       15. 784.17   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.92      106. 137.63   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  4.041E+00 Th234 
74.75     8114.   2.00   0.73  1.957E-02
77.09    15776.   1.14   0.73  2.140E-02
79.28     1295.   9.68   0.73  2.306E-02
83.67      461.  23.74   0.45  2.626E-02
87.17     5812.   2.52   0.74  2.864E-02
89.90     2283.   5.50   0.74  3.041E-02
92.30      181.  53.45   0.75  3.200E-02    92.59   4.343  1.956E+00 Th234 
93.18       63. 207.16   0.75  3.251E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  5.086E-01 U235  
93.35   4.100  7.145E-01 Ac228 
93.35   5.760  5.086E-01 U235  

93.46       62. 213.94   0.75  3.251E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  4.992E-01 U235  
93.35   4.100  7.013E-01 Ac228 

95.13       11. 911.13   0.75  3.351E-02
121.79       76. 166.06   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
127.09      267.  43.50   0.54  4.494E-02
142.63      156.  87.43   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  4.575E-01 U235  
163.15       37. 276.04   0.41  4.743E-02   163.36   5.080  2.284E-01 U235  

163.36   5.080  2.284E-01 U235  
186.18    11532.   1.80   0.84  4.644E-02   185.72  57.000  6.546E+00 U235  

186.21   3.555  1.050E+02 Ra226 
185.72  57.000  6.546E+00 U235  

208.13       91. 107.94   0.28  4.476E-02
215.31       84. 141.84   0.47  4.414E-02
238.58      540.  21.61   1.05  4.203E-02   238.63  43.600  4.309E-01 Pb212 
242.01    21556.   0.96   0.88  4.172E-02   242.00   7.268  1.069E+02 Pb214 
258.84     1445.   8.07   1.03  4.020E-02
274.73      847.  13.46   0.96  3.881E-02
295.24    49453.   0.53   0.94  3.712E-02   295.22  18.414  1.088E+02 Pb214 
338.64       84.  91.24   0.58  3.394E-02   338.32  11.400    PBC<MDA Ac228 
344.22       26. 422.31   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.95    84402.   0.38   1.03  3.304E-02   351.93  35.600  1.079E+02 Pb214 
380.94       54.  89.77   0.31  3.129E-02
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386.63      605.  12.90   1.04  3.096E-02
389.04      688.  11.94   1.04  3.083E-02
454.64      549.  15.87   1.12  2.763E-02
462.15      444.  19.15   1.38  2.731E-02
469.90      201.  34.76   0.78  2.699E-02
474.65      212.  35.95   0.41  2.680E-02
480.43      682.  11.07   1.37  2.657E-02
487.10      676.  12.13   1.09  2.631E-02
533.86      390.  16.50   1.51  2.466E-02
580.11      544.  13.75   0.97  2.325E-02
593.25       81.  63.74   0.66  2.288E-02
609.33    67623.   0.41   1.24  2.246E-02   609.31  45.490  9.950E+01 Bi214 
658.80       99.  45.88   1.27  2.119E-02   661.66  84.990  8.301E-02 Cs137 
665.51     2065.   4.32   1.26  2.110E-02
682.92      135.  41.43   0.81  2.072E-02
703.16      664.  11.00   1.09  2.030E-02
719.81      467.  13.83   1.31  1.997E-02
755.93       36. 141.05   0.49  1.929E-02
765.91      255.  27.51   1.36  1.911E-02
768.38     6062.   1.53   1.36  1.907E-02
779.17       36. 157.49   1.37  1.889E-02   778.90  12.970    PBC<MDA Eu152 
785.97     1542.   5.33   1.49  1.877E-02   785.37   1.110  1.112E+02 Bi212 

785.37   1.110  1.112E+02 Bi212 
806.11     1505.   5.48   1.35  1.843E-02
838.97      880.   8.64   1.30  1.792E-02
861.59       84.  71.97   1.43  1.760E-02   860.53  12.400    PBC<MDA Tl208 
880.52        8. 436.61   1.44  1.732E-02   880.52  10.500    PBC<MDA Pa234 
883.24       45. 109.79   1.44  1.728E-02   883.24   9.700    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.46      148.  37.12   0.46  1.689E-02   911.20  26.200  5.012E-01 Ac228 
934.09     3518.   2.49   1.44  1.660E-02
945.89       44. 130.70   1.49  1.645E-02   946.00  13.500    PBC<MDA Pa234 
964.26      501.  12.30   1.52  1.623E-02   964.08  14.500  3.222E+00 Eu152 
996.72       54. 103.04   1.52  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1039.77       36.  97.29   0.46  1.537E-02
1048.45       49.  78.42   1.55  1.527E-02
1051.87      340.  13.72   1.56  1.524E-02
1069.92      364.  18.20   0.97  1.505E-02
1079.75       46.  68.06   0.25  1.495E-02
1116.17        8. 523.54   1.59  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.28    15445.   0.95   1.62  1.455E-02  1120.29  14.910  1.070E+02 Bi214 
1155.19     1733.   4.25   1.61  1.422E-02
1173.80       38. 134.19   1.63  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1207.75      412.  12.34   1.55  1.376E-02
1238.14     5671.   1.79   1.71  1.350E-02
1274.77       65.  74.35   1.69  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1280.95     1440.   5.92   1.80  1.316E-02
1377.63     4075.   2.21   1.70  1.243E-02
1385.22      816.   9.38   1.63  1.238E-02
1401.39     1212.   5.62   1.47  1.227E-02
1408.06     2071.   3.92   1.55  1.222E-02  1408.01  20.850  1.229E+01 Eu152 
1460.82      971.   7.24   1.78  1.187E-02  1460.82  10.550  1.126E+01 K40   
1509.20     1907.   3.66   1.58  1.156E-02
1543.56      443.  13.13   1.77  1.135E-02
1583.12      586.  10.13   1.96  1.111E-02
1661.28      909.   5.27   1.74  1.067E-02
1729.51     3007.   2.41   1.86  1.031E-02
1764.52    12353.   0.96   1.90  1.013E-02  1764.49  15.310  1.197E+02 Bi214 
1771.42       21.  88.11   1.90  1.010E-02
1838.36      291.  14.09   1.76  9.768E-03
1847.38     1949.   3.05   1.98  9.725E-03
1879.03       17.  64.54   0.33  9.577E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.24      1672.       495. 0.000E+00   22.73   0.000  -      s 
208.25    52.06      3613.        48. 1.523E+04  319.45   0.234  -      sc
298.98    74.75     11623.      6548. 3.346E+05    5.37   0.683  -        
308.37    77.10     11857.     13463. 6.291E+05    2.95   0.736  -        
317.12    79.29      5910.       814. 3.527E+04   26.31   0.744  -      s 
334.64    83.67      6054.       461. 1.754E+04   47.48   0.453  -      s 
348.56    87.15      8483.      6446. 2.251E+05    4.92   0.986  -      s 
359.47    89.87      7342.      2324. 7.642E+04   11.47   0.858  -      s 
369.17    92.48      4599.       181. 5.663E+03  106.90   0.746  -       D
379.69    95.11      5296.       114. 3.405E+03  181.35   0.749  -       c
508.29   127.09      6611.       267. 5.941E+03   87.00   0.543  -      s 
832.42   208.13      5041.        91. 2.035E+03  215.87   0.284  -      sc
861.13   215.31      6414.        84. 1.903E+03  283.67   0.469  -      sc

1035.21   258.84      5278.      1445. 3.594E+04   16.13   1.028  -      s 
1098.78   274.73      5038.      1091. 2.811E+04   19.37   0.964  -      sM
1523.54   380.94      1361.        54. 1.732E+03  179.55   0.306  -      sc
1546.32   386.67      2746.       605. 1.955E+04   25.80   1.037  -       D
1555.97   389.08      3034.       688. 2.232E+04   23.89   1.039  -       D
1818.36   454.64      2604.       549. 1.986E+04   31.74   1.124  -        
1848.40   462.15      2508.       444. 1.624E+04   38.30   1.381  -      s 
1879.40   469.90      1959.       201. 7.462E+03   69.53   0.779  -      s 
1898.37   474.65      2157.       212. 7.918E+03   71.90   0.409  -      s 
1921.50   480.43      2007.       682. 2.567E+04   22.14   1.373  -      s 
1948.17   487.10      2236.       676. 2.567E+04   24.26   1.088  -        
2135.21   533.86      1564.       390. 1.582E+04   32.99   1.513  -      s 
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2320.22   580.11      1872.       544. 2.341E+04   24.06   0.973  -       M
2372.80   593.25      1181.        81. 3.548E+03  127.48   0.664  -      s 
2661.83   665.51      1685.      2065. 9.786E+04    8.64   1.259  -       M
2731.48   682.92      1112.       135. 6.525E+03   82.85   0.806  -      sM
2812.48   703.16      1456.       664. 3.269E+04   21.99   1.090  -      sM
2879.05   719.81      1096.       650. 3.256E+04   16.40   1.312  -      sM
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
3023.54   755.93       989.        36. 1.877E+03  282.10   0.490  -      sc
3063.48   765.85      2323.       255. 1.332E+04   55.02   1.356  -       D
3073.36   768.32      1257.      6062. 3.179E+05    3.06   1.357  -       D
3143.75   785.97      2970.        62. 3.291E+03  250.92   1.490  -       c
3224.30   806.11      1510.      1505. 8.164E+04   10.95   1.354  -       M
3355.76   838.97      1440.       880. 4.911E+04   17.27   1.303  -       M
3736.33   934.09      1291.      3518. 2.119E+05    4.97   1.436  -        
3857.05   964.26      1514.        52. 3.233E+03  211.56   1.522  -       c
4159.16  1039.77       535.        36. 2.330E+03  194.59   0.456  -       c
4193.86  1048.49       701.        49. 3.181E+03  156.84   1.553  -       c
4207.57  1051.91       918.       340. 2.231E+04   27.45   1.555  -       D
4279.79  1069.92      1115.       364. 2.416E+04   36.40   0.972  -      s 
4319.10  1079.75       449.        46. 3.090E+03  136.12   0.245  -      sc
4620.99  1155.19      1030.      1733. 1.219E+05    8.51   1.609  -        
4831.28  1207.75       724.       412. 2.995E+04   24.68   1.545  -        
4952.88  1238.14      1122.      5671. 4.200E+05    3.57   1.712  -        
5124.18  1280.95      1219.      1437. 1.093E+05    8.66   1.801  -        
5511.09  1377.63       970.      4075. 3.278E+05    4.43   1.700  -        
5541.43  1385.22      1073.       816. 6.591E+04   18.76   1.633  -        
5606.16  1401.39       882.      1212. 9.883E+04   11.25   1.470  -       M
6037.61  1509.20       822.      1907. 1.650E+05    7.31   1.583  -        
6175.13  1543.56       776.       443. 3.907E+04   26.27   1.770  -        
6333.44  1583.12       683.       586. 5.272E+04   20.26   1.956  -        
6646.28  1661.28       375.       909. 8.515E+04   10.55   1.743  -        
6919.35  1729.51       421.      3007. 2.916E+05    4.82   1.859  -        
7086.70  1771.32       105.        35. 3.427E+03  103.27   0.683  -      sM
7355.04  1838.36       296.       291. 2.979E+04   28.19   1.758  -        
7391.16  1847.38       301.      1949. 2.004E+05    6.11   1.981  -        
7517.86  1879.03        56.        17. 1.796E+03  129.07   0.329  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    245.27    61.32      6668.        15.     0.003  1568.33   0.750s
Th-234    255.67    63.92     10586.       106.     0.020   275.26   0.750s
Th-234    373.75    93.45      8542.      -120.    -0.022   217.77   0.750s
U-235     373.37    93.35      8815.        62.     0.012   427.87   0.750D
Ac-228    373.37    93.35      8578.        63.     0.012   414.32   0.750D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    487.10   121.79      7907.        76.     0.014   332.13   0.779s
Pa-234    524.74   131.20     10844.       -53.    -0.010   556.02   0.787s
U-235     570.44   142.63      9273.       156.     0.029   174.85   0.800s
U-235     652.98   163.27     12097.        46.     0.008   682.88   0.820s
U-235     744.65   186.19     11811.     11451.     2.121     3.27   0.843 
Ra-226    744.62   186.18     11740.     11532.     2.136     3.61   0.843 
Pb-212    954.17   238.58      5961.       525.     0.097    43.23   1.055 
Pb-214    967.90   242.01      7995.     21556.     3.992     1.93   0.883 
Tl-208   1105.19   276.34      7333.      -421.    -0.078    58.30   0.933s
Pb-214   1180.80   295.24      6471.     49453.     9.158     1.05   0.938 
Ac-228   1354.39   338.64      2895.        84.     0.016   182.48   0.585s
Eu-152   1376.70   344.22      6186.        26.     0.005   844.62   0.997s
Pb-214   1407.59   351.95      6134.     84402.    15.630     0.76   1.026 
Tl-208   2334.26   583.62      3117.       -44.    -0.008   356.53   1.210s
Bi-214   2437.10   609.33      2704.     67603.    12.519     0.82   1.237 
Cs-137   2635.00   658.80       985.        99.     0.018    91.76   1.274s
Eu-154   2885.33   721.38      2000.      -219.    -0.041    59.30   1.323s
Eu-152   3116.54   779.17      1588.        36.     0.007   314.98   1.365 
Bi-212   3143.72   785.96      1632.      1480.     0.274     9.31   1.370 
Tl-208   3446.27   861.59      1778.        84.     0.016   143.93   1.425 
Eu-154   3487.67   871.94      1609.       -19.    -0.004   585.07   1.435s
Pa-234   3522.00   880.52       635.         8.     0.002   873.22   1.440D
Pa-234   3532.88   883.24      1186.        45.     0.008   219.58   1.442D
Ac-228   3645.94   911.50      1878.       112.     0.021   110.85   1.461s
Pa-234   3783.55   945.89      1618.        44.     0.008   261.41   1.485s
Eu-152   3856.42   964.11      1576.       449.     0.083    26.73   1.497 
Eu-154   3986.89   996.72      1534.        54.     0.010   206.09   1.519s
Eu-154   4032.77  1008.18      1020.       -11.    -0.002   817.89   1.525s
Eu-152   4464.85  1116.17       932.         8.     0.002  1047.09   1.593s
Bi-214   4481.30  1120.28      1421.     15438.     2.859     1.89   1.615 
Co-60    4695.43  1173.80      1279.        38.     0.007   268.37   1.629s
Eu-154   5099.46  1274.77      1153.        65.     0.012   148.69   1.686s
Eu-152   5632.85  1408.06      1023.      2071.     0.383     7.83   1.548 
K-40     5844.01  1460.82       957.       938.     0.174    14.48   1.779s
Bi-212   6485.87  1621.20       697.       -16.    -0.003   477.51   1.847s
Bi-214   7059.07  1764.41       510.     12984.     2.404     1.91   1.902 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.6448E-01                                      5.12E+12             
911.20 3.811E-01 ?(  3.429E-01 5.54E+01 2.62E+01 G  
968.96 2.668E-02 &   4.753E-01 1.08E+03 1.59E+01 G  
338.32 3.264E-01  (  4.871E-01 9.12E+01 1.14E+01 G  

Energy duplication    
93.35 7.145E-01 !   2.434E+00 2.07E+02 4.10E+00 XA 

Am-241   I   7.9771E-02                                      1.58E+05             
59.54 7.977E-02 &(  1.030E+00 7.84E+02 3.59E+01 G  

Bi-212   N   1.5237E+01                                      5.12E+12             
727.33-4.293E-02 %(  1.137E+00 1.61E+03 6.65E+00 G  
785.37 1.068E+02  (  6.790E+00 4.65E+00 1.11E+00 G  

1620.74-1.437E+00 +   5.621E+00 2.39E+02 1.51E+00 G  

Bi-214   N   9.9496E+01                                      5.84E+05             
609.31 9.950E+01  (P 1.783E-01 4.12E-01 4.55E+01 G  

1120.29 1.070E+02 + P 6.087E-01 9.47E-01 1.49E+01 G  
1764.49 1.259E+02 + P 5.101E-01 9.57E-01 1.53E+01 G  

Co-60    T   2.0441E-02                                      1.93E+03             
1332.49-3.806E-04 %(  9.353E-02 1.49E+04 1.00E+02 G  
1173.23 4.129E-02 ?(  9.061E-02 1.34E+02 9.98E+01 G  

Cs-137   I   8.3010E-02                                      1.10E+04             
661.66 8.301E-02 &(  6.123E-02 4.59E+01 8.50E+01 G  

Eu-152   I   4.0331E+00                                      4.94E+03             
344.28 4.471E-02 &(  3.108E-01 4.22E+02 2.66E+01 G  
121.78 8.698E-03 &   2.822E-01 1.97E+03 2.84E+01 G  
778.90 2.221E-01  (  5.732E-01 1.57E+02 1.30E+01 G  
964.08 2.885E+00  (  5.944E-01 1.34E+01 1.45E+01 G  

1112.08 6.373E-02 -   5.485E-01 5.24E+02 1.34E+01 G  
1408.01 1.229E+01  (  4.424E-01 3.92E+00 2.09E+01 G  

Eu-154   I   1.3915E-01                                      3.14E+03             
873.18-1.392E-01 &(  6.690E-01 2.93E+02 1.22E+01 G  
123.07 6.462E-02 ?(  1.764E-01 1.66E+02 4.04E+01 G  

1274.43 2.156E-01 ?(  2.605E-01 7.43E+01 3.49E+01 G  
723.30-8.332E-01 +   3.963E-01 2.97E+01 2.00E+01 G  

1004.72-5.974E-02 +   4.014E-01 4.09E+02 1.79E+01 G  
996.25 4.944E-01 &(  8.320E-01 1.03E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1265E+01                                      4.57E+11             
1460.82 1.126E+01 @(P 8.654E-01 7.24E+00 1.06E+01 G  

Pa-234   N   1.3228E-01                                      1.63E+12             
131.30-9.598E-02 ?(  4.391E-01 2.78E+02 1.82E+01 G  
569.50-4.758E-04 &   8.250E-01 1.05E+05 9.30E+00 G  
946.00 2.966E-01 ?(  6.345E-01 1.31E+02 1.35E+01 G  
880.52 6.770E-02  (  4.854E-01 4.37E+02 1.05E+01 G  
883.24 4.017E-01  (  7.199E-01 1.10E+02 9.70E+00 G  

Pb-212   N   4.3089E-01                                      5.12E+12             
238.63 4.309E-01  (P 1.476E-01 2.16E+01 4.36E+01 G  
300.09 8.291E-03 & P 2.275E+00 1.92E+03 3.18E+00 G  

Pb-214   N   1.0803E+02                                      5.84E+05             
351.93 1.079E+02  (  2.332E-01 3.81E-01 3.56E+01 G  
295.22 1.088E+02  (  4.123E-01 5.26E-01 1.84E+01 G  
242.00 1.069E+02  (  1.033E+00 9.64E-01 7.27E+00 G  

Ra-226   N   1.0503E+02                                      5.84E+05             
186.21 1.050E+02  (  2.299E+00 1.80E+00 3.56E+00 G  

Th-234   N   4.0412E+00                                      1.63E+12             
63.30 4.041E+00 ?(  9.141E+00 1.38E+02 3.75E+00 G  
92.59-1.301E+00 -   2.325E+00 1.09E+02 4.34E+00 G  

Tl-208   N   4.3908E-02                                      5.12E+12             
583.19-3.394E-02 ?(  9.934E-02 1.78E+02 8.50E+01 G  
277.37-2.488E+00 +   1.178E+00 2.91E+01 6.60E+00 G  
860.53 5.776E-01  (  6.769E-01 7.20E+01 1.24E+01 G  

U-235    N   5.1623E+00                                      2.57E+11             
143.77 4.575E-01 &(  6.562E-01 8.74E+01 1.09E+01 G  
205.32-2.193E-02 %   1.552E+00 4.30E+03 5.02E+00 G  
163.36 2.845E-01 ?(  1.599E+00 3.41E+02 5.08E+00 G  
185.72 6.500E+00  (  1.437E-01 1.64E+00 5.70E+01 G  

Energy duplication    
93.35 4.992E-01 -   1.756E+00 2.14E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.92     10586.       106.     0.020   275.26   4.041E+00   
Th-234      93.45      8542.      -120.    -0.022   217.77  -1.301E+00   
U-235       93.35      8815.        62.     0.012   427.87   4.992E-01   
Eu-154     121.79      7907.        76.     0.014   332.13   6.462E-02   
U-235      142.63      9273.       156.     0.029   174.85   4.575E-01   
U-235      163.27     12097.        46.     0.008   682.88   2.845E-01   
U-235      186.19     11811.     11451.     2.121     3.27   6.500E+00   
Cs-137     658.80       985.        99.     0.018    91.76   8.301E-02   
Eu-154     721.38      2000.      -219.    -0.041    59.30  -8.332E-01   
Bi-212     785.96      1632.      1480.     0.274     9.31   1.068E+02   
Eu-154     871.94      1609.       -19.    -0.004   585.07  -1.392E-01   
Eu-154     996.72      1534.        54.     0.010   206.09   4.944E-01   
Eu-154    1008.18      1020.       -11.    -0.002   817.89  -5.974E-02   
Co-60     1173.80      1279.        38.     0.007   268.37   4.129E-02   
Eu-154    1274.77      1153.        65.     0.012   148.69   2.156E-01   
Bi-212    1621.20       697.       -16.    -0.003   477.51  -1.437E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.6448E-01    3.6448E-01   3.8910E-01    3.8999E-01  3.429E-01
Am-241 #A    7.9756E-02    7.9771E-02   1.2511E+00    1.2511E+00  1.030E+00
Bi-212 #C    1.5237E+01    1.5237E+01   1.4180E+00    1.6185E+00  1.137E+00
Bi-214       9.9491E+01    9.9496E+01   8.1973E-01    4.5468E+00  1.783E-01
Co-60  #A    2.0134E-02    2.0441E-02   5.4857E-02    5.4865E-02  9.353E-02
Cs-137 #     8.2790E-02    8.3010E-02   7.6172E-02    7.6264E-02  6.123E-02
Eu-152  C    4.0094E+00    4.0331E+00   3.1584E-01    3.7075E-01  3.108E-01
Eu-154 #A    1.3787E-01    1.3915E-01   2.0691E-01    2.0703E-01  6.690E-01
K-40   #     1.1265E+01    1.1265E+01   1.6886E+00    1.7807E+00  8.654E-01
Pa-234  A    1.3228E-01    1.3228E-01   2.9046E-01    2.9231E-01  4.391E-01
Pb-212       4.3089E-01    4.3089E-01   1.9152E-01    1.9404E-01  1.476E-01
Pb-214       1.0803E+02    1.0803E+02   8.2323E-01    5.1184E+00  2.332E-01
Ra-226       1.0502E+02    1.0503E+02   3.7874E+00    7.0953E+00  2.299E+00
Th-234 #A    4.0412E+00    4.0412E+00   1.1124E+01    1.1130E+01  9.141E+00
Tl-208  A    4.3908E-02    4.3908E-02   6.3197E-02    6.3259E-02  9.934E-02
U-235  #C    5.1623E+00    5.1623E+00   1.6885E-01    3.5581E-01  6.562E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1069.7 to  2035.5 keV)     3.246E+02  pCi/g         
Total Decayed Activity ( 1069.7 to  2035.5 keV) 3.2461649E+02  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-003                   Client ID : FZ01-SU22-003         

Seqnum : 1404005049010                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_010                               Batch         : 205929                       Time      : 03-JAN-2014 18:50     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 339.33 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0635            0.194                 .24029           .24034           0.015       u        

Bismuth-212                         0.909             0.138                 .34801           .35111           -0.0012     u        

Bismuth-214                         0.475             0.0403                .098259          .10055           0.046       u        

Cesium-137                          0.0542            0.0191      0.07      .029797          .029897          0.0063      u        

Cobalt-60                           0.00226           0.0217      0.03      .026778          .026779          0           u        

Europium-152                        0.0220            0.0570                .038425          .038439          0.022       u        

Europium-154                        0.0270            0.148                 .033004          .033034          0.028       u        

Lead-212                            0.382             0.0340                .065781          .071364          0.0048      u        

Lead-214                            0.494             0.0354                .086035          .089077          0.041       u        

Potassium-40                        9.57              0.239                 .98193           1.093            -0.12       u        

Protactinium-234                    -0.00296          0.108                 .014422          .01444           0.036       u        

Radium-226 (By Bismuth-214)         0.475             0.0403      0.2       .098259          .10055           0.046       u        

Thallium-208                        0.180             0.0154                .040381          .041987          0.00091     u        

Thorium-232 (By Actinium-228)       0.445             0.0634      0.9       .12646           .1305            0.022       u        

Thorium-234                         1.75              1.14                  1.5396           1.5485           -0.31       u        

Uranium-235                         0.0641            0.140                 .047627          .047786          0.021       u        

u=use  

Page 1 of 1                                                                                                             1404005049010
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Sample description                                             
251402-003,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_010.An1

Acquisition information
Start time:                 1/3/2014 18:50:00
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3933E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3933E+02) = 

2.9470E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 13:15:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0784

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.07        7. 189.16   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
62.79       26.  43.97   0.75  1.168E-02    63.30   3.750  1.751E+00 Th234 
77.21       73.  21.62   0.81  2.249E-02
92.58       26.  55.99   0.76  3.262E-02    92.59   4.343  5.486E-01 Th234 

93.35   5.760  4.083E-01 U235  
92.93       42.  39.06   0.76  3.305E-02    92.59   4.343  8.661E-01 Th234 

93.35   5.760  6.445E-01 U235  
93.35   5.760  6.445E-01 U235  

93.34       19.  87.13   0.76  3.305E-02    93.35   4.100    PBC<MDA Ac228 
122.88       24.  61.05   0.80  4.420E-02   123.07  40.400  3.950E-02 Eu154 

123.07  40.400  3.950E-02 Eu154 
143.46       10. 147.67   0.82  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.899E-02 U235  
163.41       14. 103.20   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.653E-01 U235  
186.15       47.  37.13   0.86  4.657E-02   185.72  57.000  5.181E-02 U235  

186.21   3.555  8.312E-01 Ra226 
185.72  57.000  5.181E-02 U235  

186.18       39.  44.45   0.65  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.936E-01 Ra226 

207.74        9. 141.21   0.88  4.515E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.129E-01 U235  

238.65      259.   7.45   0.92  4.224E-02   238.63  43.600  4.037E-01 Pb212 
241.81       61.  24.27   0.92  4.196E-02   242.00   7.268  5.877E-01 Pb214 
277.06       16.  66.97   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.34      141.  12.12   0.65  3.739E-02   295.22  18.414  6.040E-01 Pb214 
300.11       30.  36.41   1.28  3.702E-02   300.09   3.180  7.442E-01 Pb212 
338.35       68.  23.75   0.71  3.423E-02   338.32  11.400  5.109E-01 Ac228 
352.00      199.   8.72   0.98  3.334E-02   351.93  35.600  4.936E-01 Pb214 
570.12        1. 925.08   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.20      124.  11.23   1.21  2.346E-02   583.19  85.000  1.834E-01 Tl208 
609.32      163.  10.34   1.11  2.275E-02   609.31  45.490  4.651E-01 Bi214 
661.68       33.  27.50   1.31  2.148E-02   661.66  84.990  5.417E-02 Cs137 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.48       41.  19.14   0.77  2.012E-02   727.33   6.650  8.997E-01 Bi212 
785.37        7. 107.18   1.41  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.32       12.  61.85   1.47  1.790E-02   860.53  12.400  1.542E-01 Tl208 
911.46       64.  15.56   1.51  1.719E-02   911.20  26.200  4.169E-01 Ac228 
945.86        2. 486.69   1.54  1.675E-02   946.00  13.500    PBC<MDA Pa234 
963.73        9.  91.40   1.55  1.653E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  1.065E-01 Eu152 
996.01        4. 128.07   1.57  1.615E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  7.242E-02 Eu154 
1120.26       53.  16.65   1.03  1.485E-02  1120.29  14.910  7.034E-01 Bi214 
1332.21        1. 592.16   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.82      431.   4.97   1.53  1.218E-02  1460.82  10.550  9.572E+00 K40   
1620.56        2. 180.43   1.94  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.92       27.  24.19   2.01  1.045E-02  1764.49  15.310  5.053E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.67    77.21        88.        73. 3.246E+03   43.23   0.806  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.13    59.07        80.         7.     0.003   378.32   0.750s
Th-234    250.98    62.79        52.        26.     0.010    87.93   0.750s
Th-234    370.17    92.59        96.        26.     0.010   111.97   0.762D
U-235     373.22    93.35       111.        42.     0.015    78.12   0.763D
Ac-228    373.22    93.35       123.        19.     0.007   174.25   0.763D
Eu-152    487.24   121.86       141.       -23.    -0.008   152.21   0.794s
Eu-154    491.30   122.88        93.        24.     0.009   122.10   0.795 
Pa-234    525.85   131.51       170.        -8.    -0.003   488.05   0.804s
U-235     573.63   143.46       110.        10.     0.004   295.33   0.817s
U-235     653.42   163.41        91.        14.     0.005   206.40   0.838s
U-235     744.36   186.15       127.        47.     0.017    74.26   0.861s
Ra-226    744.47   186.18       113.        39.     0.014    88.91   0.654 
U-235     830.70   207.74        71.         9.     0.003   282.42   0.881s
Pb-212    954.24   238.62        83.       239.     0.088    16.74   0.827 
Pb-214    966.87   241.78        78.        74.     0.027    43.96   0.889s
Tl-208   1107.97   277.06        47.        16.     0.006   133.94   0.955s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1181.09   295.34        54.       141.     0.052    24.25   0.654s
Pb-212   1200.15   300.11        38.        30.     0.011    72.82   1.277s
Ac-228   1353.12   338.35        59.        68.     0.025    47.49   0.711s
Eu-152   1376.52   344.20        55.        -7.    -0.003   297.29   1.021s
Pb-214   1407.71   352.00        37.       199.     0.074    17.43   0.982 
Pa-234   2280.15   570.12        28.         1.     0.000  1850.16   1.230s
Tl-208   2332.50   583.20        20.       124.     0.046    22.47   1.211s
Bi-214   2436.98   609.32        37.       163.     0.060    20.68   1.108 
Cs-137   2646.41   661.68        26.        33.     0.012    55.00   1.310s
Eu-154   2895.39   723.92        35.        -1.     0.000  1755.30   1.362s
Bi-212   2909.66   727.48         7.        41.     0.015    38.27   0.773s
Bi-212   3141.22   785.37        24.         7.     0.003   214.35   1.413 
Tl-208   3441.07   860.32        20.        12.     0.004   123.71   1.472s
Eu-154   3495.16   873.84        21.        -4.    -0.001   351.01   1.481s
Pa-234   3523.02   880.81        21.        -1.     0.000  1022.11   1.487s
Pa-234   3537.60   884.45        23.        -3.    -0.001   491.66   1.489s
Ac-228   3645.64   911.46        17.        64.     0.024    31.12   1.510s
Pa-234   3783.30   945.86        27.         2.     0.001   973.37   1.536s
Eu-152   3854.78   963.73        27.         9.     0.003   182.80   1.549s
Ac-228   3891.27   972.85        21.        -7.    -0.003   204.20   1.553s
Eu-154   3983.92   996.01        12.         4.     0.002   256.15   1.572s
Eu-154   4020.31  1005.11        23.        -2.    -0.001   732.97   1.579s
Bi-214   4481.04  1120.26         7.        53.     0.020    33.30   1.034s
Co-60    5329.06  1332.21        17.         1.     0.000  1184.32   1.791s
K-40     5843.70  1460.82        20.       417.     0.154     9.93   1.532 
Bi-212   6482.91  1620.56         7.         2.     0.001   360.87   1.943s
Bi-214   7060.62  1764.92         8.        27.     0.010    48.37   2.005s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4541E-01                                      5.12E+12             
911.20 4.169E-01 ?(  6.337E-02 1.56E+01 2.62E+01 G  
968.96-7.783E-02 -   1.215E-01 1.02E+02 1.59E+01 G  
338.32 5.109E-01  (  1.357E-01 2.37E+01 1.14E+01 G  

Energy duplication    
93.35 4.070E-01     5.632E-01 8.71E+01 4.10E+00 XA 

Am-241   I   6.3516E-02                                      1.58E+05             
59.54 6.352E-02 ?(  1.939E-01 1.89E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   9.0929E-01                                      5.12E+12             
727.33 8.997E-01  (  1.379E-01 1.91E+01 6.65E+00 G  
785.37 9.668E-01  (  1.596E+00 1.07E+02 1.11E+00 G  

1620.74 3.929E-01 -   1.086E+00 1.80E+02 1.51E+00 G  

Bi-214   N   4.7524E-01                                      5.84E+05             
609.31 4.651E-01  (  4.028E-02 1.03E+01 4.55E+01 G  

1120.29 7.034E-01 +   8.329E-02 1.66E+01 1.49E+01 G  
1764.49 5.053E-01 ?(  1.235E-01 2.42E+01 1.53E+01 G  

Co-60    T   2.2611E-03                                      1.93E+03             
1332.49 2.261E-03 ?(  2.174E-02 5.92E+02 1.00E+02 G  
1173.23 1.200E-03 %   2.268E-02 1.15E+03 9.98E+01 G  

Cs-137   I   5.4173E-02                                      1.10E+04             
661.66 5.417E-02 ?(  1.909E-02 2.75E+01 8.50E+01 G  

Eu-152   I   2.2020E-02                                      4.94E+03             
344.28-2.403E-02 ?(  5.699E-02 1.49E+02 2.66E+01 G  
121.78-5.441E-02 +   6.560E-02 7.61E+01 2.84E+01 G  
778.90 0.000E+00 +   1.682E-01 1.00E+03 1.30E+01 G  
964.08 1.065E-01 ?(  1.488E-01 9.14E+01 1.45E+01 G  

1112.08 0.000E+00 -   1.608E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.039E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.7031E-02                                      3.14E+03             
873.18-5.352E-02 ?(  1.481E-01 1.76E+02 1.22E+01 G  
123.07 3.950E-02 ?(  3.742E-02 6.10E+01 4.04E+01 G  

1274.43-2.237E-04 %   6.827E-02 1.85E+04 3.49E+01 G  
723.30-7.075E-03 &   1.016E-01 8.78E+02 2.00E+01 G  

1004.72-1.938E-02 +   1.146E-01 3.66E+02 1.79E+01 G  
996.25 7.242E-02 ?(  1.411E-01 1.28E+02 1.05E+01 G  

K-40     N   9.5715E+00                                      4.57E+11             
1460.82 9.572E+00  (P 2.393E-01 4.97E+00 1.06E+01 G  

Pa-234   N  -2.9550E-03                                      1.63E+12             
131.30-2.709E-02 ?(  1.077E-01 2.44E+02 1.82E+01 G  
569.50 1.085E-02 ?(  1.641E-01 9.25E+02 9.30E+00 G  
946.00 2.008E-02 ?(  1.588E-01 4.87E+02 1.35E+01 G  
880.52-2.045E-02 +   1.696E-01 5.11E+02 1.05E+01 G  
883.24-4.923E-02 +   1.935E-01 2.46E+02 9.70E+00 G  

Pb-212   N   3.8245E-01                                      5.12E+12             
238.63 3.825E-01  (P 3.404E-02 8.37E+00 4.36E+01 G  
300.09 7.442E-01 + P 3.614E-01 3.64E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.9359E-01                                      5.84E+05             
351.93 4.936E-01  (  3.541E-02 8.72E+00 3.56E+01 G  
295.22 6.040E-01 +   7.335E-02 1.21E+01 1.84E+01 G  
242.00 7.123E-01 +   1.997E-01 2.20E+01 7.27E+00 G  

Ra-226   N   6.9363E-01                                      5.84E+05             
186.21 6.936E-01  (  4.418E-01 4.45E+01 3.56E+00 G  

Th-234   N   1.7509E+00                                      1.63E+12             
63.30 1.751E+00 &(  1.135E+00 4.40E+01 3.75E+00 G  
92.59 5.486E-01 -   4.744E-01 5.60E+01 4.34E+00 G  

Tl-208   N   1.7975E-01                                      5.12E+12             
583.19 1.834E-01 @(  1.541E-02 1.12E+01 8.50E+01 G  
277.37 1.803E-01 &(  1.843E-01 6.70E+01 6.60E+00 G  
860.53 1.542E-01 &(  1.384E-01 6.19E+01 1.24E+01 G  

U-235    N   6.4133E-02                                      2.57E+11             
143.77 5.899E-02 &(  1.403E-01 1.48E+02 1.09E+01 G  
205.32 1.129E-01 &(  2.549E-01 1.41E+02 5.02E+00 G  
163.36 1.653E-01 &(  2.712E-01 1.03E+02 5.08E+00 G  
185.72 5.181E-02  (  2.912E-02 3.71E+01 5.70E+01 G  

Energy duplication    
93.35 6.445E-01     3.807E-01 3.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.07        80.         7.     0.003   378.32   6.352E-02   
U-235       93.35       111.        42.     0.015    78.12   6.445E-01   
Eu-152     121.86       141.       -23.    -0.008   152.21  -5.441E-02   
Eu-154     122.88        93.        24.     0.009   122.10   3.950E-02   
Pa-234     131.51       170.        -8.    -0.003   488.05  -2.709E-02   
U-235      143.46       110.        10.     0.004   295.33   5.899E-02   
U-235      163.41        91.        14.     0.005   206.40   1.653E-01   
U-235      186.15       127.        47.     0.017    74.26   5.181E-02   
U-235      207.74        71.         9.     0.003   282.42   1.129E-01   
Eu-152     344.20        55.        -7.    -0.003   297.29  -2.403E-02   
Pa-234     570.12        28.         1.     0.000  1850.16   1.085E-02   
Eu-154     723.92        35.        -1.     0.000  1755.30  -7.075E-03   
Eu-154     873.84        21.        -4.    -0.001   351.01  -5.352E-02   
Pa-234     880.81        21.        -1.     0.000  1022.11  -2.045E-02   
Pa-234     884.45        23.        -3.    -0.001   491.66  -4.923E-02   
Pa-234     945.86        27.         2.     0.001   973.37   2.008E-02   
Eu-152     963.73        27.         9.     0.003   182.80   1.065E-01   
Eu-154     996.01        12.         4.     0.002   256.15   7.242E-02   
Eu-154    1005.11        23.        -2.    -0.001   732.97  -1.938E-02   
Co-60     1332.21        17.         1.     0.000  1184.32   2.261E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4541E-01    4.4541E-01   1.2646E-01    1.3050E-01  6.337E-02
Am-241 #A    6.3507E-02    6.3516E-02   2.4029E-01    2.4034E-01  1.939E-01
Bi-212       9.0929E-01    9.0929E-01   3.4801E-01    3.5111E-01  1.379E-01
Bi-214       4.7522E-01    4.7524E-01   9.8259E-02    1.0055E-01  4.028E-02
Co-60  #A    2.2374E-03    2.2611E-03   2.6778E-02    2.6779E-02  2.174E-02
Cs-137 #     5.4073E-02    5.4173E-02   2.9797E-02    2.9897E-02  1.909E-02
Eu-152 #A    2.1930E-02    2.2020E-02   3.8425E-02    3.8439E-02  5.699E-02
Eu-154 #A    2.6857E-02    2.7031E-02   3.3004E-02    3.3034E-02  1.481E-01
K-40         9.5715E+00    9.5715E+00   9.8193E-01    1.0930E+00  2.393E-01
Pa-234 #A   -2.9550E-03   -2.9550E-03   1.4422E-02    1.4440E-02  1.077E-01
Pb-212       3.8245E-01    3.8245E-01   6.5781E-02    7.1364E-02  3.404E-02
Pb-214       4.9357E-01    4.9359E-01   8.6035E-02    8.9077E-02  3.541E-02
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Ra-226       6.9360E-01    6.9363E-01   6.1668E-01    6.1796E-01  4.418E-01
Th-234       1.7509E+00    1.7509E+00   1.5396E+00    1.5485E+00  1.135E+00
Tl-208       1.7975E-01    1.7975E-01   4.0381E-02    4.1987E-02  1.541E-02
U-235  #A    6.4133E-02    6.4133E-02   4.7627E-02    4.7786E-02  1.403E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.6 keV)     1.320E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.6 keV) 1.3205052E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-004                   Client ID : FZ01-SU22-004         

Seqnum : 1414005066010                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_010                               Batch         : 205929                       Time      : 03-JAN-2014 18:51     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307.09 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0973           0.270                 .3348            .33488           0.018       u        

Bismuth-212                         0.861             0.209                 .43411           .43634           0.099       u        

Bismuth-214                         0.471             0.0413                .094198          .096543          0.049       u        

Cesium-137                          0.00159           0.0118      0.07      .014688          .014688          -0.0066     u        

Cobalt-60                           0.00204           0.0286      0.03      .013821          .013821          0.0086      u        

Europium-152                        0.0225            0.0569                .047854          .047866          0.010       u        

Europium-154                        0.0195            0.144                 .040266          .040279          0           u        

Lead-212                            0.450             0.0338                .07129           .07837           0.0051      u        

Lead-214                            0.492             0.0420                .092853          .095665          0.0050      u        

Potassium-40                        11.0              0.304                 1.1388           1.2657           -0.42       u        

Protactinium-234                    -0.00142          0.0889                .013398          .013403          0.067       u        

Radium-226 (By Bismuth-214)         0.471             0.0413      0.2       .094198          .096543          0.049       u        

Thallium-208                        0.137             0.0189                .039927          .040883          0.0081      u        

Thorium-232 (By Actinium-228)       0.556             0.0767      0.9       .13749           .14326           -0.030      u        

Thorium-234                         0.645             1.66                  .3278            .33342           0.50        u        

Uranium-235                         0.00220           0.160                 .032367          .032368          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414005066010
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Sample description                                             
251402-004,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_010.An1

Acquisition information
Start time:                 1/3/2014 18:51:42
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0709E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.0709E+02) = 

3.2564E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 13:24:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0852

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.93       43.  33.96   0.73  1.976E-02
77.04       65.  23.04   0.73  2.140E-02
92.87       54.  23.75   0.75  3.251E-02    92.59   4.343  1.273E+00 Th234 

93.35   4.100  1.330E+00 Ac228 
93.35   5.760  9.467E-01 U235  
93.35   5.760  9.467E-01 U235  

92.89       53.  25.41   0.75  3.206E-02    92.59   4.343  1.244E+00 Th234 
93.35   4.100  1.300E+00 Ac228 
93.35   5.760  9.253E-01 U235  
92.59   4.343  1.244E+00 Th234 

93.03       65.  22.72   1.32  3.251E-02    92.59   4.343  1.531E+00 Th234 
93.35   4.100  1.599E+00 Ac228 
93.35   5.760  1.138E+00 U235  

104.97       17.  72.95   0.65  3.836E-02
122.94       14. 102.99   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
163.73        2. 734.82   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.244E-02 U235  
185.86       46.  30.06   0.63  4.646E-02   185.72  57.000  5.661E-02 U235  

186.21   3.555  9.083E-01 Ra226 
185.72  57.000  5.661E-02 U235  

238.64      255.   7.92   0.87  4.203E-02   238.63  43.600  4.531E-01 Pb212 
241.68       69.  22.03   0.50  4.172E-02   242.00   7.268  7.371E-01 Pb214 
277.49       18.  66.21   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.38      130.  12.73   0.96  3.711E-02   295.22  18.414  6.131E-01 Pb214 
300.63       15.  66.10   0.96  3.674E-02   300.09   3.180  4.063E-01 Pb212 
338.23       69.  20.46   0.81  3.395E-02   338.32  11.400  5.847E-01 Ac228 
351.97      184.   9.09   0.80  3.304E-02   351.93  35.600  4.924E-01 Pb214 
510.83      104.  14.96   0.78  2.544E-02
583.19       83.  14.53   0.38  2.316E-02   583.19  85.000  1.374E-01 Tl208 
609.35      151.   9.62   1.29  2.246E-02   609.31  45.490  4.823E-01 Bi214 
659.42        1. 460.93   1.28  2.119E-02   661.66  84.990    PBC<MDA Cs137 
723.44        3. 257.59   1.33  1.990E-02   723.30  20.050    PBC<MDA Eu154 
727.51       35.  25.22   0.90  1.982E-02   727.33   6.650  8.606E-01 Bi212 
911.20       79.  15.45   0.95  1.690E-02   911.20  26.200  5.816E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
945.81        1. 796.66   1.50  1.645E-02   946.00  13.500    PBC<MDA Pa234 
969.15       39.  26.77   0.57  1.617E-02   968.96  15.900  4.944E-01 Ac228 

1120.41       29.  29.92   1.62  1.455E-02  1120.29  14.910  4.391E-01 Bi214 
1172.53        2. 338.12   1.65  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1407.85        5. 106.22   1.79  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.82      440.   4.97   1.77  1.187E-02  1460.82  10.550  1.101E+01 K40   
1764.57       22.  24.55   1.95  1.013E-02  1764.49  15.310  4.661E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.98    74.99        81.        42. 2.125E+03   66.65   0.564  -      s 
308.42    77.10       101.        54. 2.514E+03   60.67   0.575  -        
419.84   104.97        70.        17. 4.380E+02  145.89   0.653  -       c

2042.98   510.83        41.       104. 4.072E+03   29.92   0.777  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.55    59.63        98.        -8.    -0.003   344.00   0.750s
Th-234    371.56    92.89        65.        53.     0.020    50.82   0.750s
Ac-228    373.39    93.35        68.        65.     0.024    45.45   1.317D
U-235     373.39    93.35        56.        54.     0.020    47.49   0.750D
Eu-152    484.43   121.12       109.        -9.    -0.003   332.34   0.777s
Eu-154    491.71   122.94       100.        14.     0.005   205.97   0.778s
Pa-234    522.47   130.63        95.        -3.    -0.001  1010.15   0.787s
U-235     654.82   163.73        73.         2.     0.001  1469.64   0.820s
Ra-226    743.33   185.86        66.        46.     0.017    60.12   0.628 
U-235     820.83   205.24        83.        -5.    -0.002   478.42   0.863s
Pb-212    954.40   238.64        66.       255.     0.094    15.85   0.867 
Pb-214    966.54   241.68        73.        69.     0.025    44.07   0.503s
Tl-208   1109.75   277.49        66.        18.     0.007   132.42   0.935s
Pb-214   1181.29   295.38        47.       129.     0.048    25.46   0.961s
Pb-212   1202.31   300.63        39.        15.     0.005   132.20   0.957s
Ac-228   1352.69   338.23        46.        69.     0.026    40.92   0.807 
Eu-152   1376.67   344.23        44.        -3.    -0.001   684.62   0.999s
Pb-214   1407.63   351.97        42.       178.     0.066    18.18   0.803 
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 19:36:53
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_010.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2332.43   583.19        24.        83.     0.031    29.06   0.383s
Bi-214   2437.04   609.35        31.       151.     0.056    19.24   1.293 
Cs-137   2637.32   659.42         8.         1.     0.000   921.86   1.282s
Eu-154   2893.39   723.44        24.         3.     0.001   515.18   1.332s
Bi-212   2909.70   727.51        13.        35.     0.013    50.44   0.900s
Ac-228   3644.50   911.20        20.        79.     0.029    30.90   0.954s
Pa-234   3782.94   945.81        18.         1.     0.000  1593.31   1.501s
Ac-228   3876.31   969.15        20.        39.     0.014    53.54   0.573s
Eu-154   3980.06   995.08        22.        -5.    -0.002   269.88   1.536s
Eu-154   4019.29  1004.89        25.        -3.    -0.001   443.28   1.542s
Bi-214   4481.48  1120.41        24.        29.     0.011    59.84   1.619s
Co-60    4690.02  1172.53        17.         2.     0.001   676.23   1.652s
Eu-154   5093.59  1273.40        24.        -7.    -0.003   211.90   1.713s
Eu-152   5631.57  1407.85        12.         5.     0.002   212.45   1.787s
K-40     5843.50  1460.82        25.       423.     0.157     9.94   1.766 
Bi-214   7059.07  1764.57         4.        22.     0.008    49.11   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5636E-01                                      5.12E+12             
911.20 5.816E-01  (  7.672E-02 1.55E+01 2.62E+01 G  
968.96 4.944E-01  (  1.321E-01 2.68E+01 1.59E+01 G  
338.32 5.847E-01  (  1.325E-01 2.05E+01 1.14E+01 G  

Energy duplication    
93.35 1.599E+00 +   4.685E-01 2.27E+01 4.10E+00 XA 

Am-241   I  -9.7328E-02                                      1.58E+05             
59.54-9.733E-02 ?(  2.701E-01 1.72E+02 3.59E+01 G  

Bi-212   N   8.6057E-01                                      5.12E+12             
727.33 8.606E-01  (  2.093E-01 2.52E+01 6.65E+00 G  
785.37 5.164E-03 %   1.766E+00 2.08E+04 1.11E+00 G  

1620.74 0.000E+00 -   2.015E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.7051E-01                                      5.84E+05             
609.31 4.823E-01  (P 4.129E-02 9.62E+00 4.55E+01 G  

1120.29 4.391E-01 ?(  1.701E-01 2.99E+01 1.49E+01 G  
1764.49 4.661E-01 ?(  9.466E-02 2.46E+01 1.53E+01 G  

Co-60    T   2.0438E-03                                      1.93E+03             
1332.49-1.161E-04 &(  2.859E-02 1.50E+04 1.00E+02 G  
1173.23 4.206E-03 ?(  2.285E-02 3.38E+02 9.98E+01 G  

93 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 19:36:53
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_010.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   1.5933E-03                                      1.10E+04             
661.66 1.593E-03 ?(  1.177E-02 4.61E+02 8.50E+01 G  

Eu-152   I   2.2525E-02                                      4.94E+03             
344.28-1.025E-02 ?(  5.692E-02 3.42E+02 2.66E+01 G  
121.78-2.387E-02 +   6.404E-02 1.66E+02 2.84E+01 G  
778.90 0.000E+00 +   1.384E-01 1.00E+03 1.30E+01 G  
964.08 6.461E-03 &   1.806E-01 1.70E+03 1.45E+01 G  

1112.08 7.934E-03 %   1.554E-01 1.20E+03 1.34E+01 G  
1408.01 6.432E-02 ?(  1.021E-01 1.06E+02 2.09E+01 G  

Eu-154   I   1.9549E-02                                      3.14E+03             
873.18-7.223E-03 %(  1.444E-01 1.22E+03 1.22E+01 G  
123.07 2.611E-02  (  4.280E-02 1.03E+02 4.04E+01 G  

1274.43-5.017E-02 +   8.186E-02 1.06E+02 3.49E+01 G  
723.30 2.258E-02 &(  9.318E-02 2.58E+02 2.00E+01 G  

1004.72-3.832E-02 +   1.355E-01 2.22E+02 1.79E+01 G  
996.25-1.034E-01 +   2.175E-01 1.35E+02 1.05E+01 G  

K-40     N   1.1011E+01                                      4.57E+11             
1460.82 1.101E+01  (P 3.036E-01 4.97E+00 1.06E+01 G  

Pa-234   N  -1.4204E-03                                      1.63E+12             
131.30-1.076E-02 &(  8.892E-02 5.05E+02 1.82E+01 G  
569.50-1.435E-03 %   1.906E-01 8.07E+03 9.30E+00 G  
946.00 1.117E-02 ?(  1.451E-01 7.97E+02 1.35E+01 G  
880.52-5.244E-03 %   1.922E-01 2.23E+03 1.05E+01 G  
883.24 3.153E-03 %   2.027E-01 3.91E+03 9.70E+00 G  

Pb-212   N   4.4991E-01                                      5.12E+12             
238.63 4.531E-01  (  3.375E-02 7.92E+00 4.36E+01 G  
300.09 4.063E-01 ?(  4.062E-01 6.61E+01 3.18E+00 G  

Pb-214   N   4.9242E-01                                      5.84E+05             
351.93 4.924E-01  (P 4.199E-02 9.09E+00 3.56E+01 G  
295.22 6.131E-01 + P 7.652E-02 1.27E+01 1.84E+01 G  
242.00 7.371E-01 + P 2.147E-01 2.20E+01 7.27E+00 G  

Ra-226   N   9.0833E-01                                      5.84E+05             
186.21 9.083E-01  (  3.738E-01 3.01E+01 3.56E+00 G  

Th-234   N   6.4502E-01                                      1.63E+12             
63.30-4.906E-02 %(  1.658E+00 2.06E+03 3.75E+00 G  
92.59 1.244E+00  (  4.385E-01 2.54E+01 4.34E+00 G  
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 19:36:53
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_010.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.3741E-01                                      5.12E+12             
583.19 1.374E-01  (  1.890E-02 1.45E+01 8.50E+01 G  
277.37 2.366E-01 +   2.416E-01 6.62E+01 6.60E+00 G  
860.53 0.000E+00 -   2.120E-01 1.00E+03 1.24E+01 G  

U-235    N   2.2024E-03                                      2.57E+11             
143.77-7.196E-03 &(  1.597E-01 1.35E+03 1.09E+01 G  
205.32-7.887E-02 &   3.058E-01 2.39E+02 5.02E+00 G  
163.36 2.244E-02 ?(  2.702E-01 7.35E+02 5.08E+00 G  
185.72 0.000E+00 -   3.398E-02 1.00E+03 5.70E+01 G  

Energy duplication    
93.35 9.467E-01     3.041E-01 2.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

95 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 19:36:53
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_010.An1              

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.63        98.        -8.    -0.003   344.00  -9.733E-02   
Th-234      92.89        65.        53.     0.020    50.82   1.244E+00   
U-235       93.35        56.        54.     0.020    47.49   9.467E-01   
Eu-152     121.12       109.        -9.    -0.003   332.34  -2.387E-02   
Eu-154     122.94       100.        14.     0.005   205.97   2.611E-02   
Pa-234     130.63        95.        -3.    -0.001  1010.15  -1.076E-02   
U-235      163.73        73.         2.     0.001  1469.64   2.244E-02   
U-235      205.24        83.        -5.    -0.002   478.42  -7.887E-02   
Eu-152     344.23        44.        -3.    -0.001   684.62  -1.025E-02   
Cs-137     659.42         8.         1.     0.000   921.86   1.593E-03   
Eu-154     723.44        24.         3.     0.001   515.18   2.258E-02   
Pa-234     945.81        18.         1.     0.000  1593.31   1.117E-02   
Eu-154     995.08        22.        -5.    -0.002   269.88  -1.034E-01   
Eu-154    1004.89        25.        -3.    -0.001   443.28  -3.832E-02   
Co-60     1172.53        17.         2.     0.001   676.23   4.206E-03   
Eu-154    1273.40        24.        -7.    -0.003   211.90  -5.017E-02   
Eu-152    1407.85        12.         5.     0.002   212.45   6.432E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5636E-01    5.5636E-01   1.3749E-01    1.4326E-01  7.672E-02
Am-241 #A   -9.7315E-02   -9.7328E-02   3.3480E-01    3.3488E-01  2.701E-01
Bi-212       8.6057E-01    8.6057E-01   4.3411E-01    4.3634E-01  2.093E-01
Bi-214       4.7049E-01    4.7051E-01   9.4198E-02    9.6543E-02  4.129E-02
Co-60  #A    2.0224E-03    2.0438E-03   1.3821E-02    1.3821E-02  2.859E-02
Cs-137 #A    1.5903E-03    1.5933E-03   1.4688E-02    1.4688E-02  1.177E-02
Eu-152 #A    2.2433E-02    2.2525E-02   4.7854E-02    4.7866E-02  5.692E-02
Eu-154 #A    1.9424E-02    1.9549E-02   4.0266E-02    4.0279E-02  1.444E-01
K-40         1.1011E+01    1.1011E+01   1.1388E+00    1.2657E+00  3.036E-01
Pa-234 #A   -1.4204E-03   -1.4204E-03   1.3398E-02    1.3403E-02  8.892E-02
Pb-212       4.4991E-01    4.4991E-01   7.1290E-02    7.8370E-02  3.375E-02
Pb-214       4.9241E-01    4.9242E-01   9.2853E-02    9.5665E-02  4.199E-02
Ra-226       9.0830E-01    9.0833E-01   5.4608E-01    5.4854E-01  3.738E-01
Th-234 #A    6.4502E-01    6.4502E-01   3.2780E-01    3.3342E-01  1.658E+00
Tl-208       1.3741E-01    1.3741E-01   3.9927E-02    4.0883E-02  1.890E-02
U-235  #A    2.2024E-03    2.2024E-03   3.2367E-02    3.2368E-02  1.597E-01
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 19:36:53
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_010.An1              

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.489E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4886368E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-005                   Client ID : FZ01-SU23-001         

Seqnum : 1404005049011                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_011                               Batch         : 205929                       Time      : 03-JAN-2014 19:48     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.23 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0922            0.200                 .25013           .25022           0.015       u        

Bismuth-212                         0.584             0.268                 .4151            .41617           -0.0012     u        

Bismuth-214                         0.521             0.0376                .10041           .1031            0.046       u        

Cesium-137                          0.0819            0.0128      0.07      .030577          .030801          0.0063      u        

Cobalt-60                           0.00871           0.0212      0.03      .027295          .027298          0           u        

Europium-152                        0.0601            0.0495                .087652          .0877            0.022       u        

Europium-154                        0.101             0.127                 .17217           .17225           0.028       u        

Lead-212                            0.475             0.0363                .075372          .08285           0.0048      u        

Lead-214                            0.591             0.0370                .097706          .10154           0.041       u        

Potassium-40                        10.3              0.254                 1.0528           1.1731           -0.12       u        

Protactinium-234                    0.000449          0.0950                .0033896         .0033914         0.036       u        

Radium-226 (By Bismuth-214)         0.521             0.0376      0.2       .10041           .1031            0.046       u        

Thallium-208                        0.174             0.0174                .04301           .044426          0.00091     u        

Thorium-232 (By Actinium-228)       0.550             0.0540      0.9       .10719           .11432           0.022       u        

Thorium-234                         0.482             1.42                  .79253           .79384           -0.31       u        

Uranium-235                         0.175             0.144                 .18631           .18661           0.021       u        

u=use  

Page 1 of 1                                                                                                             1404005049011
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 20:34:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_011.An1              

Sample description                                             
251402-005,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_011.An1

Acquisition information
Start time:                 1/3/2014 19:48:47
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1523E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1523E+02) = 

3.1723E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 20:34:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_011.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 11:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1711

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.05        9. 135.69   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.33        9. 138.28   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
77.21       80.  21.43   0.63  2.249E-02
92.81       32.  44.16   0.76  3.305E-02    93.35   5.760  5.358E-01 U235  

93.35   4.100  7.527E-01 Ac228 
92.87       32.  46.39   0.36  3.305E-02    93.35   5.760  5.321E-01 U235  

93.35   4.100  7.475E-01 Ac228 
93.56       15.  88.80   0.76  3.262E-02
144.23       28.  53.37   0.82  4.700E-02   143.77  10.940  1.746E-01 U235  
186.17       41.  35.87   0.86  4.654E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.912E-01 Ra226 
186.20       43.  33.49   0.86  4.657E-02   185.72  57.000  5.153E-02 U235  

186.21   3.555  8.267E-01 Ra226 
238.60      279.   7.74   0.87  4.225E-02   238.63  43.600  4.698E-01 Pb212 
241.61       73.  21.79   0.93  4.194E-02   242.00   7.268  7.605E-01 Pb214 
270.06       21.  46.41   0.60  3.947E-02
277.63       16.  68.09   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.28       94.  15.21   0.92  3.739E-02   295.22  18.414  4.312E-01 Pb214 
300.19       20.  52.55   0.58  3.702E-02   300.09   3.180  5.529E-01 Pb212 
338.08       67.  18.46   0.87  3.425E-02   338.32  11.400  5.484E-01 Ac228 
343.55        4. 198.46   1.02  3.384E-02   344.28  26.590    PBC<MDA Eu152 
351.96      221.   8.27   1.10  3.334E-02   351.93  35.600  5.907E-01 Pb214 
571.33        1. 890.43   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  1.140E-02 Pa234 
583.28      108.  12.37   1.25  2.346E-02   583.19  85.000  1.720E-01 Tl208 
609.42      166.   9.64   1.04  2.275E-02   609.31  45.490  5.105E-01 Bi214 
662.04       47.  18.67   0.40  2.148E-02   661.66  84.990  8.189E-02 Cs137 
727.04       16.  50.24   1.37  2.012E-02   727.33   6.650  3.742E-01 Bi212 
778.83        4. 177.38   1.41  1.918E-02   778.90  12.970    PBC<MDA Eu152 
786.06       12.  50.20   1.41  1.907E-02   785.37   1.110  1.844E+00 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
859.90       20.  42.34   0.31  1.790E-02   860.53  12.400  2.805E-01 Tl208 
872.69        7.  85.58   1.48  1.771E-02   873.18  12.170    PBC<MDA Eu154 
881.37        1. 582.20   1.49  1.761E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  1.737E-02 Pa234 
911.00       76.  14.14   0.73  1.719E-02   911.20  26.200  5.371E-01 Ac228 
964.88       10.  83.55   1.55  1.653E-02   964.08  14.500    PBC<MDA Eu152 
969.19       47.  17.75   0.67  1.647E-02   968.96  15.900  5.712E-01 Ac228 
996.79        1. 393.16   1.57  1.615E-02   996.25  10.500    PBC<MDA Eu154 

1120.36       48.  21.65   0.93  1.485E-02  1120.29  14.910  6.884E-01 Bi214 
1331.53        4. 156.72   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.47        6.  85.52   1.83  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.86      431.   4.94   1.73  1.218E-02  1460.82  10.550  1.032E+01 K40   
1764.68       28.  22.72   2.01  1.045E-02  1764.49  15.310  5.507E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

308.66    77.21       101.        80. 3.549E+03   42.85   0.632  -        
1079.97   270.06        37.        21. 5.320E+02   92.83   0.600  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.05    60.05        73.         9.     0.003   271.39   0.750s
Th-234    253.15    63.33        70.         9.     0.003   276.56   0.750s
Th-234    374.05    93.56        86.        15.     0.006   177.60   0.763s
U-235     373.22    93.35        85.        32.     0.012    88.31   0.763D
Ac-228    373.22    93.35        89.        32.     0.012    92.78   0.362D
Eu-152    487.80   122.00       126.        -4.    -0.002   782.16   0.794s
Pa-234    528.05   132.06       114.        -4.    -0.001   780.29   0.804s
U-235     576.70   144.23       100.        28.     0.010   106.73   0.817 
U-235     744.56   186.20        83.        43.     0.016    66.98   0.861s
Ra-226    744.44   186.17        89.        41.     0.015    71.74   0.861s
Pb-212    954.12   238.60        82.       272.     0.101    15.48   0.868 
Pb-214    966.19   241.61        72.        73.     0.027    43.58   0.926s
Tl-208   1110.23   277.63        52.        16.     0.006   136.19   0.955 
Pb-214   1180.82   295.28        44.        94.     0.035    30.42   0.918 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1200.46   300.19        43.        20.     0.008   105.11   0.580s
Ac-228   1352.01   338.08        34.        67.     0.025    36.91   0.865 
Eu-152   1373.92   343.55        36.         4.     0.002   396.92   1.021s
Pb-214   1407.56   351.96        35.       221.     0.082    16.54   1.102s
Pa-234   2284.99   571.33        25.         1.     0.000  1780.86   1.230s
Tl-208   2332.80   583.28        22.       108.     0.040    24.73   1.250s
Bi-214   2437.37   609.42        28.       166.     0.062    19.29   1.041 
Cs-137   2647.87   662.04        10.        47.     0.017    37.34   0.396s
Eu-154   2893.47   723.44        28.        -1.    -0.001  1102.51   1.362s
Bi-212   2907.89   727.04        23.        16.     0.006   100.49   1.365s
Eu-152   3115.07   778.83        19.         4.     0.001   354.75   1.407s
Bi-212   3144.00   786.06        13.        12.     0.005   100.41   1.413s
Tl-208   3439.39   859.90        15.        20.     0.007    84.69   0.313s
Eu-154   3490.54   872.69        13.         7.     0.003   171.16   1.481s
Pa-234   3525.27   881.37        17.         1.     0.000  1164.40   1.487s
Pa-234   3532.71   883.23        25.        -2.    -0.001   591.98   1.489s
Ac-228   3643.81   911.00        11.        76.     0.028    28.29   0.728s
Eu-152   3859.38   964.88        31.        10.     0.004   167.10   1.549s
Ac-228   3876.62   969.19         7.        47.     0.017    35.49   0.666s
Eu-154   3987.06   996.79        15.         1.     0.001   786.31   1.572s
Eu-154   4013.90  1003.50        23.        -5.    -0.002   286.69   1.579s
Bi-214   4481.41  1120.36        15.        48.     0.018    43.30   0.935s
Co-60    4693.81  1173.44        23.        -2.    -0.001   899.60   1.693s
Eu-154   5102.04  1275.47        18.        -2.    -0.001   536.41   1.757s
Co-60    5326.36  1331.53        14.         4.     0.001   313.43   1.791s
Eu-152   5634.21  1408.47        10.         6.     0.002   171.03   1.834s
K-40     5843.86  1460.86        19.       418.     0.155     9.88   1.734 
Bi-212   6490.16  1622.37        14.        -2.    -0.001   444.96   1.943s
Bi-214   7059.68  1764.68         6.        28.     0.010    45.44   2.005s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4964E-01                                      5.12E+12             
911.20 5.371E-01  (  5.397E-02 1.41E+01 2.62E+01 G  
968.96 5.712E-01  (  7.422E-02 1.77E+01 1.59E+01 G  
338.32 5.484E-01  (  1.099E-01 1.85E+01 1.14E+01 G  

Energy duplication    
93.35 7.475E-01     5.154E-01 4.64E+01 4.10E+00 XA 

Am-241   I   9.2168E-02                                      1.58E+05             
59.54 9.217E-02 ?(  1.999E-01 1.36E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.8442E-01                                      5.12E+12             
727.33 3.742E-01 ?(  2.680E-01 5.02E+01 6.65E+00 G  
785.37 1.844E+00 ?(  1.255E+00 5.02E+01 1.11E+00 G  

1620.74-4.600E-01 -   1.615E+00 2.22E+02 1.51E+00 G  

Bi-214   N   5.2061E-01                                      5.84E+05             
609.31 5.105E-01  (  3.755E-02 9.64E+00 4.55E+01 G  

1120.29 6.884E-01 +   1.294E-01 2.17E+01 1.49E+01 G  
1764.49 5.507E-01 ?(  1.133E-01 2.27E+01 1.53E+01 G  

Co-60    T   8.7085E-03                                      1.93E+03             
1332.49 8.708E-03 ?(  2.115E-02 1.57E+02 1.00E+02 G  
1173.23-3.421E-03 -   2.494E-02 4.50E+02 9.98E+01 G  

Cs-137   I   8.1887E-02                                      1.10E+04             
661.66 8.189E-02 @(  1.284E-02 1.87E+01 8.50E+01 G  

Eu-152   I   6.0078E-02                                      4.94E+03             
344.28 1.560E-02 ?(  4.953E-02 1.98E+02 2.66E+01 G  
121.78-1.046E-02 +   6.686E-02 3.91E+02 2.84E+01 G  
778.90 4.710E-02 &(  1.315E-01 1.77E+02 1.30E+01 G  
964.08 1.351E-01  (  1.724E-01 8.36E+01 1.45E+01 G  

1112.08-3.323E-04 %   1.629E-01 2.98E+04 1.34E+01 G  
1408.01 7.268E-02 &(  8.988E-02 8.55E+01 2.09E+01 G  

Eu-154   I   1.0059E-01                                      3.14E+03             
873.18 1.006E-01 ?(  1.268E-01 8.56E+01 1.22E+01 G  
123.07-1.172E-04 %   4.598E-02 2.38E+04 4.04E+01 G  

1274.43-1.577E-02 &   6.756E-02 2.68E+02 3.49E+01 G  
723.30-1.080E-02 -   9.688E-02 5.51E+02 2.00E+01 G  

1004.72-5.589E-02 -   1.254E-01 1.43E+02 1.79E+01 G  
996.25 2.666E-02 -   1.687E-01 3.93E+02 1.05E+01 G  

K-40     N   1.0318E+01                                      4.57E+11             
1460.82 1.032E+01  (P 2.537E-01 4.94E+00 1.06E+01 G  

Pa-234   N   4.4869E-04                                      1.63E+12             
131.30-1.491E-02 ?(  9.502E-02 3.90E+02 1.82E+01 G  
569.50 1.140E-02 &(  1.659E-01 8.90E+02 9.30E+00 G  
946.00 5.279E-03 %   1.367E-01 1.58E+03 1.35E+01 G  
880.52 1.737E-02 ?(  1.641E-01 5.82E+02 1.05E+01 G  
883.24-4.532E-02 +   2.158E-01 2.96E+02 9.70E+00 G  

Pb-212   N   4.7545E-01                                      5.12E+12             
238.63 4.698E-01  (P 3.627E-02 7.74E+00 4.36E+01 G  
300.09 5.529E-01  (P 4.098E-01 5.26E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.9072E-01                                      5.84E+05             
351.93 5.907E-01 @(  3.698E-02 8.27E+00 3.56E+01 G  
295.22 4.312E-01 -   7.086E-02 1.52E+01 1.84E+01 G  
242.00 7.605E-01 +   2.060E-01 2.18E+01 7.27E+00 G  

Ra-226   N   7.9120E-01                                      5.84E+05             
186.21 7.912E-01  (  4.212E-01 3.59E+01 3.56E+00 G  

Th-234   N   4.8226E-01                                      1.63E+12             
63.30 6.411E-01 &(  1.417E+00 1.38E+02 3.75E+00 G  
92.59 3.451E-01  (  4.837E-01 8.88E+01 4.34E+00 G  

Tl-208   N   1.7389E-01                                      5.12E+12             
583.19 1.720E-01 @(  1.740E-02 1.24E+01 8.50E+01 G  
277.37 1.986E-01  (  2.073E-01 6.81E+01 6.60E+00 G  
860.53 2.805E-01 +   1.308E-01 4.23E+01 1.24E+01 G  

U-235    N   1.7455E-01                                      2.57E+11             
143.77 1.746E-01  (  1.436E-01 5.34E+01 1.09E+01 G  
205.32 0.000E+00 -   2.846E-01 1.00E+03 5.02E+00 G  
163.36-1.278E-02 %   3.102E-01 1.48E+03 5.08E+00 G  
185.72 5.153E-02 -   2.532E-02 3.35E+01 5.70E+01 G  

Energy duplication    
93.35 5.358E-01 ?   3.573E-01 4.42E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.05        73.         9.     0.003   271.39   9.217E-02   
Th-234      63.33        70.         9.     0.003   276.56   6.411E-01   
Th-234      93.56        86.        15.     0.006   177.60   3.451E-01   
U-235       93.35        85.        32.     0.012    88.31   5.358E-01   
Eu-152     122.00       126.        -4.    -0.002   782.16  -1.046E-02   
Pa-234     132.06       114.        -4.    -0.001   780.29  -1.491E-02   
U-235      144.23       100.        28.     0.010   106.73   1.746E-01   
U-235      186.20        83.        43.     0.016    66.98   5.153E-02   
Ra-226     186.17        89.        41.     0.015    71.74   7.912E-01   
Eu-152     343.55        36.         4.     0.002   396.92   1.560E-02   
Pa-234     571.33        25.         1.     0.000  1780.86   1.140E-02   
Eu-154     723.44        28.        -1.    -0.001  1102.51  -1.080E-02   
Bi-212     727.04        23.        16.     0.006   100.49   3.742E-01   
Eu-152     778.83        19.         4.     0.001   354.75   4.710E-02   
Bi-212     786.06        13.        12.     0.005   100.41   1.844E+00   
Eu-154     872.69        13.         7.     0.003   171.16   1.006E-01   
Pa-234     881.37        17.         1.     0.000  1164.40   1.737E-02   
Pa-234     883.23        25.        -2.    -0.001   591.98  -4.532E-02   
Eu-152     964.88        31.        10.     0.004   167.10   1.351E-01   
Eu-154     996.79        15.         1.     0.001   786.31   2.666E-02   
Eu-154    1003.50        23.        -5.    -0.002   286.69  -5.589E-02   
Co-60     1173.44        23.        -2.    -0.001   899.60  -3.421E-03   
Eu-154    1275.47        18.        -2.    -0.001   536.41  -1.577E-02   
Co-60     1331.53        14.         4.     0.001   313.43   8.708E-03   
Eu-152    1408.47        10.         6.     0.002   171.03   7.268E-02   
Bi-212    1622.37        14.        -2.    -0.001   444.96  -4.600E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4964E-01    5.4964E-01   1.0719E-01    1.1432E-01  5.397E-02
Am-241 #A    9.2156E-02    9.2168E-02   2.5013E-01    2.5022E-01  1.999E-01
Bi-212 #     5.8442E-01    5.8442E-01   4.1510E-01    4.1617E-01  2.680E-01
Bi-214       5.2059E-01    5.2061E-01   1.0041E-01    1.0310E-01  3.755E-02
Co-60  #A    8.6169E-03    8.7085E-03   2.7295E-02    2.7298E-02  2.115E-02
Cs-137 #     8.1735E-02    8.1887E-02   3.0577E-02    3.0801E-02  1.284E-02
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Eu-152 #C    5.9831E-02    6.0078E-02   8.7652E-02    8.7700E-02  4.953E-02
Eu-154 #A    9.9945E-02    1.0059E-01   1.7217E-01    1.7225E-01  1.268E-01
K-40         1.0318E+01    1.0318E+01   1.0528E+00    1.1731E+00  2.537E-01
Pa-234 #A    4.4869E-04    4.4869E-04   3.3896E-03    3.3914E-03  9.502E-02
Pb-212       4.7545E-01    4.7545E-01   7.5372E-02    8.2850E-02  3.627E-02
Pb-214       5.9070E-01    5.9072E-01   9.7706E-02    1.0154E-01  3.698E-02
Ra-226 #     7.9117E-01    7.9120E-01   5.6758E-01    5.6938E-01  4.212E-01
Th-234 #A    4.8226E-01    4.8226E-01   7.9253E-01    7.9384E-01  1.417E+00
Tl-208       1.7389E-01    1.7389E-01   4.3010E-02    4.4426E-02  1.740E-02
U-235  #     1.7455E-01    1.7455E-01   1.8631E-01    1.8661E-01  1.436E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.271E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2710293E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-006                   Client ID : FZ01-SU23-002         

Seqnum : 1414005066011                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_011                               Batch         : 205929                       Time      : 03-JAN-2014 19:50     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 307.99 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.0125           0.236                 .28761           .28761           0.018       u        

Bismuth-212                         0.701             0.245                 .44506           .4465            0.099       u        

Bismuth-214                         0.388             0.0349                .084029          .085819          0.049       u        

Cesium-137                          0.133             0.0130      0.07      .036352          .036846          -0.0066     u        

Cobalt-60                           0.000479          0.0237      0.03      .028815          .028815          0.0086      u        

Europium-152                        0.0172            0.0561                .033155          .033166          0.010       u        

Europium-154                        0.0235            0.127                 .055211          .055225          0           u        

Lead-212                            0.482             0.0372                .077275          .084793          0.0051      u        

Lead-214                            0.498             0.0429                .083699          .086882          0.0050      u        

Potassium-40                        10.0              0.317                 1.0984           1.2077           -0.42       u        

Protactinium-234                    0.0609            0.0853                .099065          .10021           0.067       u        

Radium-226 (By Bismuth-214)         0.388             0.0349      0.2       .084029          .085819          0.049       u        

Thallium-208                        0.122             0.0169                .036722          .03754           0.0081      u        

Thorium-232 (By Actinium-228)       0.502             0.0554      0.9       .10889           .11479           -0.030      u        

Thorium-234                         0.321             1.73                  .30241           .30393           0.50        u        

Uranium-235                         0.0585            0.163                 .033752          .033939          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414005066011
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_011.An1              

Sample description                                             
251402-006,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_011.An1

Acquisition information
Start time:                 1/3/2014 19:50:13
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0799E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.0799E+02) = 

3.2469E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_011.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0497

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.70       46.  30.59   0.73  1.963E-02
77.06       84.  18.15   0.73  2.147E-02
92.71       30.  47.14   0.75  3.206E-02    92.59   4.343  6.918E-01 Th234 

92.59   4.343  6.918E-01 Th234 
93.09       28.  49.11   0.75  3.251E-02    93.35   4.100  6.901E-01 Ac228 

93.35   5.760  4.912E-01 U235  
93.35   5.760  4.912E-01 U235  

93.09       28.  49.11   0.75  3.251E-02    93.35   4.100  6.901E-01 Ac228 
93.35   5.760  4.912E-01 U235  

122.99       11. 117.47   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
123.93        3. 278.53   0.78  4.383E-02
131.56       17.  81.34   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
162.63        7. 181.56   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  9.931E-02 U235  
185.93       45.  30.74   0.84  4.644E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.770E-01 Ra226 
185.72  57.000  5.466E-02 U235  

185.93       47.  28.84   0.84  4.647E-02   185.72  57.000  5.801E-02 U235  
186.21   3.555  9.307E-01 Ra226 

204.99       10. 131.40   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.507E-01 U235  

238.69      272.   8.01   0.88  4.202E-02   238.63  43.600  4.825E-01 Pb212 
241.77       75.  21.18   1.04  4.172E-02   242.00   7.268  8.078E-01 Pb214 
277.50        7. 154.18   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.16      117.  13.64   0.94  3.713E-02   295.22  18.414  5.505E-01 Pb214 
300.29       34.  36.53   1.19  3.674E-02   300.09   3.180  9.320E-01 Pb212 
338.40       60.  19.24   1.43  3.394E-02   338.32  11.400  5.057E-01 Ac228 
351.93      177.   9.24   1.05  3.304E-02   351.93  35.600  4.714E-01 Pb214 
569.49        3. 199.97   1.20  2.356E-02   569.50   9.300    PBC<MDA Pa234 
583.20       74.  15.07   0.44  2.316E-02   583.19  85.000  1.218E-01 Tl208 
609.23      129.  10.31   1.11  2.246E-02   609.31  45.490  3.909E-01 Bi214 
661.65       74.  13.68   1.48  2.119E-02   661.66  84.990  1.329E-01 Cs137 
727.27       25.  31.76   1.34  1.982E-02   727.33   6.650  6.062E-01 Bi212 
786.42        7.  90.90   1.38  1.878E-02   785.37   1.110    PBC<MDA Bi212 
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_011.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.39       62.  15.60   1.78  1.690E-02   911.20  26.200  4.588E-01 Ac228 
968.97       45.  21.07   0.62  1.617E-02   968.96  15.900  5.714E-01 Ac228 
995.44        3. 159.76   1.54  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1111.71        6. 122.50   1.61  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.24       25.  33.53   1.62  1.455E-02  1120.29  14.910  3.791E-01 Bi214 
1460.87      403.   5.25   1.37  1.187E-02  1460.82  10.550  1.001E+01 K40   
1621.03        4.  63.59   1.89  1.090E-02  1620.74   1.510  7.976E-01 Bi212 
1764.72       15.  39.99   1.95  1.013E-02  1764.49  15.310  3.069E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.28    74.82        73.        44. 2.247E+03   61.28   0.693  -      sM
308.73    77.18        80.        83. 3.853E+03   38.34   0.924  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.05    63.26        81.        -1.     0.000  1937.97   0.750 
Th-234    370.80    92.71        83.        30.     0.011    94.28   0.750s
Ac-228    373.39    93.35        82.        28.     0.010    98.22   0.750D
U-235     373.39    93.35        82.        28.     0.010    98.22   0.750D
Eu-152    495.68   123.93        44.         3.     0.001   557.07   0.777s
Eu-154    491.91   122.99        74.        11.     0.004   234.95   0.778s
Pa-234    526.18   131.56        88.        17.     0.006   162.67   0.787s
U-235     650.45   162.63        86.         7.     0.003   363.12   0.820s
U-235     743.62   185.93        69.        47.     0.018    57.67   0.843s
Ra-226    743.58   185.93        71.        45.     0.016    61.48   0.843s
U-235     819.84   204.99        89.        10.     0.004   262.79   0.863s
Pb-212    954.59   238.69        81.       272.     0.101    16.02   0.876 
Pb-214    966.90   241.77        76.        75.     0.028    42.36   1.044s
Tl-208   1109.79   277.50        51.         7.     0.002   308.36   0.935s
Pb-214   1180.45   295.16        52.       116.     0.043    27.28   0.940s
Pb-212   1200.93   300.29        46.        34.     0.012    73.06   1.193s
Ac-228   1353.36   338.40        31.        60.     0.022    38.48   1.427s
Eu-152   1376.11   344.09        43.        -6.    -0.002   298.56   0.999s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.45   351.93        44.       171.     0.063    18.47   1.050 
Pa-234   2277.60   569.49        21.         3.     0.001   399.94   1.204s
Tl-208   2332.46   583.20        19.        74.     0.027    30.14   0.444s
Bi-214   2436.55   609.23        22.       123.     0.045    20.63   1.115 
Cs-137   2646.25   661.65        10.        74.     0.027    27.35   1.482s
Eu-154   2901.22   725.39        40.        -9.    -0.003   210.70   1.332s
Bi-212   2908.72   727.27        18.        25.     0.009    63.52   1.336s
Bi-212   3145.33   786.42        18.         7.     0.003   181.81   1.381s
Ac-228   3645.24   911.39        10.        62.     0.023    31.20   1.780s
Ac-228   3875.62   968.97        14.        45.     0.017    42.15   0.624s
Eu-154   3981.49   995.44        13.         3.     0.001   319.51   1.536s
Eu-152   4446.65  1111.71        23.         6.     0.002   245.00   1.614s
Bi-214   4480.79  1120.24        23.        25.     0.009    67.06   1.619s
Eu-154   5099.94  1274.99        16.        -2.    -0.001   486.65   1.713s
Eu-152   5634.57  1408.60         8.        -1.     0.000   884.33   1.787s
K-40     5843.73  1460.87        27.       386.     0.143    10.51   1.367s
Bi-212   6484.62  1621.03         1.         4.     0.001   127.18   1.890s
Bi-214   7059.69  1764.72        10.        15.     0.005    79.99   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0224E-01                                      5.12E+12             
911.20 4.588E-01  (  5.542E-02 1.56E+01 2.62E+01 G  
968.96 5.714E-01  (  1.094E-01 2.11E+01 1.59E+01 G  
338.32 5.057E-01  (  1.086E-01 1.92E+01 1.14E+01 G  

Energy duplication    
93.35 6.901E-01     5.158E-01 4.91E+01 4.10E+00 XA 

Am-241   I  -1.2457E-02                                      1.58E+05             
59.54-1.246E-02 %(  2.361E-01 1.15E+03 3.59E+01 G  

Bi-212   N   7.0067E-01                                      5.12E+12             
727.33 6.062E-01  (  2.450E-01 3.18E+01 6.65E+00 G  
785.37 1.135E+00 ?(  1.552E+00 9.09E+01 1.11E+00 G  

1620.74 7.976E-01 ?(  5.202E-01 6.36E+01 1.51E+00 G  

Bi-214   N   3.8796E-01                                      5.84E+05             
609.31 3.909E-01  (P 3.489E-02 1.03E+01 4.55E+01 G  

1120.29 3.791E-01 ?(  1.687E-01 3.35E+01 1.49E+01 G  
1764.49 3.069E-01 -   1.531E-01 4.00E+01 1.53E+01 G  

111 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 20:35:24
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_011.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   4.7905E-04                                      1.93E+03             
1332.49 4.791E-04 %(  2.367E-02 3.01E+03 1.00E+02 G  
1173.23-7.083E-04 %   2.382E-02 2.05E+03 9.98E+01 G  

Cs-137   I   1.3290E-01                                      1.10E+04             
661.66 1.329E-01  (  1.299E-02 1.37E+01 8.50E+01 G  

Eu-152   I   1.7169E-02                                      4.94E+03             
344.28-2.363E-02 ?(  5.607E-02 1.49E+02 2.66E+01 G  
121.78 9.000E-03 +   4.052E-02 2.79E+02 2.84E+01 G  
778.90-6.414E-03 %   1.275E-01 1.22E+03 1.30E+01 G  
964.08 3.664E-03 &   1.476E-01 2.45E+03 1.45E+01 G  

1112.08 9.807E-02 ?(  1.864E-01 1.22E+02 1.34E+01 G  
1408.01-1.214E-02 +   8.604E-02 4.42E+02 2.09E+01 G  

Eu-154   I   2.3500E-02                                      3.14E+03             
873.18-5.279E-04 %(  1.270E-01 1.46E+04 1.22E+01 G  
123.07 1.963E-02 ?(  3.669E-02 1.17E+02 4.04E+01 G  

1274.43-1.700E-02 +   6.572E-02 2.43E+02 3.49E+01 G  
723.30-7.353E-02 +   1.211E-01 1.05E+02 2.00E+01 G  

1004.72 0.000E+00 &   1.256E-01 1.00E+03 1.79E+01 G  
996.25 6.622E-02 ?(  1.638E-01 1.60E+02 1.05E+01 G  

K-40     N   1.0008E+01                                      4.57E+11             
1460.82 1.001E+01  (P 3.169E-01 5.25E+00 1.06E+01 G  

Pa-234   N   6.0898E-02                                      1.63E+12             
131.30 6.666E-02 &(  8.527E-02 8.13E+01 1.82E+01 G  
569.50 4.963E-02 ?(  1.573E-01 2.00E+02 9.30E+00 G  
946.00 6.137E-03 &   1.552E-01 1.54E+03 1.35E+01 G  
880.52-2.225E-03 %   1.697E-01 4.64E+03 1.05E+01 G  
883.24-1.504E-03 %   2.056E-01 8.30E+03 9.70E+00 G  

Pb-212   N   4.8246E-01                                      5.12E+12             
238.63 4.825E-01  (  3.720E-02 8.01E+00 4.36E+01 G  
300.09 9.320E-01 +   4.420E-01 3.65E+01 3.18E+00 G  

Pb-214   N   4.9834E-01                                      5.84E+05             
351.93 4.714E-01  (P 4.290E-02 9.24E+00 3.56E+01 G  
295.22 5.505E-01 @(P 8.007E-02 1.36E+01 1.84E+01 G  
242.00 8.078E-01 + P 2.172E-01 2.12E+01 7.27E+00 G  

Ra-226   N   8.7698E-01                                      5.84E+05             
186.21 8.770E-01  (  3.878E-01 3.07E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.2075E-01                                      1.63E+12             
63.30-1.090E-01 &(  1.733E+00 9.69E+02 3.75E+00 G  
92.59 6.918E-01 *(  4.949E-01 4.71E+01 4.34E+00 G  

Tl-208   N   1.2182E-01                                      5.12E+12             
583.19 1.218E-01  (  1.685E-02 1.51E+01 8.50E+01 G  
277.37 8.607E-02 -   2.117E-01 1.54E+02 6.60E+00 G  
860.53 0.000E+00 &   7.503E-02 1.00E+03 1.24E+01 G  

U-235    N   5.8524E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.625E-01 1.00E+03 1.09E+01 G  
205.32 1.507E-01 ?(  3.170E-01 1.31E+02 5.02E+00 G  
163.36 9.931E-02 *(  2.909E-01 1.82E+02 5.08E+00 G  
185.72 5.801E-02  (  2.380E-02 2.88E+01 5.70E+01 G  

Energy duplication    
93.35 4.912E-01     3.672E-01 4.91E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.26        81.        -1.     0.000  1937.97  -1.090E-01   
Th-234      92.71        83.        30.     0.011    94.28   6.918E-01   
U-235       93.35        82.        28.     0.010    98.22   4.912E-01   
Eu-152     123.93        44.         3.     0.001   557.07   9.000E-03   
Eu-154     122.99        74.        11.     0.004   234.95   1.963E-02   
Pa-234     131.56        88.        17.     0.006   162.67   6.666E-02   
U-235      162.63        86.         7.     0.003   363.12   9.931E-02   
U-235      185.93        69.        47.     0.018    57.67   5.801E-02   
Ra-226     185.93        71.        45.     0.016    61.48   8.770E-01   
U-235      204.99        89.        10.     0.004   262.79   1.507E-01   
Eu-152     344.09        43.        -6.    -0.002   298.56  -2.363E-02   
Pa-234     569.49        21.         3.     0.001   399.94   4.963E-02   
Eu-154     725.39        40.        -9.    -0.003   210.70  -7.353E-02   
Bi-212     727.27        18.        25.     0.009    63.52   6.062E-01   
Bi-212     786.42        18.         7.     0.003   181.81   1.135E+00   
Eu-154     995.44        13.         3.     0.001   319.51   6.622E-02   
Eu-152    1111.71        23.         6.     0.002   245.00   9.807E-02   
Eu-154    1274.99        16.        -2.    -0.001   486.65  -1.700E-02   
Eu-152    1408.60         8.        -1.     0.000   884.33  -1.214E-02   
Bi-212    1621.03         1.         4.     0.001   127.18   7.976E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0224E-01    5.0224E-01   1.0889E-01    1.1479E-01  5.542E-02
Am-241 #A   -1.2456E-02   -1.2457E-02   2.8761E-01    2.8761E-01  2.361E-01
Bi-212 #     7.0067E-01    7.0067E-01   4.4506E-01    4.4650E-01  2.450E-01
Bi-214       3.8795E-01    3.8796E-01   8.4029E-02    8.5819E-02  3.489E-02
Co-60  #A    4.7401E-04    4.7905E-04   2.8815E-02    2.8815E-02  2.367E-02
Cs-137 #     1.3265E-01    1.3290E-01   3.6352E-02    3.6846E-02  1.299E-02
Eu-152 #A    1.7099E-02    1.7169E-02   3.3155E-02    3.3166E-02  5.607E-02
Eu-154 #A    2.3348E-02    2.3500E-02   5.5211E-02    5.5225E-02  1.270E-01
K-40         1.0008E+01    1.0008E+01   1.0984E+00    1.2077E+00  3.169E-01
Pa-234 #A    6.0898E-02    6.0898E-02   9.9065E-02    1.0021E-01  8.527E-02
Pb-212       4.8246E-01    4.8246E-01   7.7275E-02    8.4793E-02  3.720E-02
Pb-214       4.9832E-01    4.9834E-01   8.3699E-02    8.6882E-02  4.290E-02
Ra-226 #     8.7695E-01    8.7698E-01   5.3918E-01    5.4150E-01  3.878E-01
Th-234 #A    3.2075E-01    3.2075E-01   3.0241E-01    3.0393E-01  1.733E+00
Tl-208       1.2182E-01    1.2182E-01   3.6722E-02    3.7540E-02  1.685E-02
U-235  #A    5.8524E-02    5.8524E-02   3.3752E-02    3.3939E-02  1.625E-01
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 20:35:24
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_011.An1              

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.213E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2133588E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-007                   Client ID : FZ01-SU23-003         

Seqnum : 1404005049012                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_012                               Batch         : 205929                       Time      : 03-JAN-2014 20:43     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 324.11 g                     Live Time : 2700 sec              

Dead Time : 0.18 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0                 0.215                 .19881           .19881           0.015       u        

Bismuth-212                         0.737             0.190                 .3869            .38874           -0.0012     u        

Bismuth-214                         0.506             0.0236                .085952          .088908          0.046       u        

Cesium-137                          0.119             0.0165      0.07      .038901          .039275          0.0063      u        

Cobalt-60                           0.00228           0.0208      0.03      .020511          .020511          0           u        

Europium-152                        0.00407           0.0492                .069975          .069975          0.022       u        

Europium-154                        0.0643            0.126                 .066516          .066601          0.028       u        

Lead-212                            0.467             0.0420                .079933          .08679           0.0048      u        

Lead-214                            0.651             0.0356                .081578          .087076          0.041       u        

Potassium-40                        11.3              0.260                 1.1013           1.2393           -0.12       u        

Protactinium-234                    0.0720            0.0970                .11493           .11631           0.036       u        

Radium-226 (By Bismuth-214)         0.506             0.0236      0.2       .085952          .088908          0.046       u        

Thallium-208                        0.161             0.0148                .038721          .040074          0.00091     u        

Thorium-232 (By Actinium-228)       0.550             0.0808      0.9       .12582           .13195           0.022       u        

Thorium-234                         0.734             1.43                  .82814           .83104           -0.31       u        

Uranium-235                         0.0520            0.150                 .045065          .045176          0.021       u        

u=use  

Page 1 of 1                                                                                                             1404005049012
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 21:28:50
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_012.An1              

Sample description                                             
251402-007,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_012.An1

Acquisition information
Start time:                 1/3/2014 20:43:32
Live time:               2700
Real time:               2705
Dead time:                  0.18 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2411E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.2411E+02) = 

3.0854E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 21:28:50
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_012.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0773

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.63       42.  27.60   0.46  0.000E+00
62.73       14.  91.32   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.88       72.  20.54   0.74  2.072E-02
77.19      113.  14.11   0.75  2.246E-02
92.41       23.  66.28   0.76  3.262E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  3.776E-01 U235  
93.35   4.100  5.304E-01 Ac228 

92.48       14. 104.09   0.76  3.305E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.286E-01 U235  
93.35   4.100  3.212E-01 Ac228 

92.48       14. 104.09   0.76  3.305E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  2.286E-01 U235  
93.35   4.100  3.212E-01 Ac228 

123.34       24.  62.32   0.80  4.420E-02   123.07  40.400  4.096E-02 Eu154 
131.40       12. 137.61   0.80  4.568E-02   131.30  18.200    PBC<MDA Pa234 
143.98       15. 101.76   0.82  4.700E-02   143.77  10.940    PBC<MDA U235  
163.51        5. 317.12   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  
185.83       38.  43.30   0.86  4.657E-02   185.72  57.000  4.371E-02 U235  

186.21   3.555  7.014E-01 Ra226 
186.10       34.  50.12   0.86  4.654E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  6.256E-01 Ra226 
238.69      294.   7.09   0.92  4.224E-02   238.63  43.600  4.828E-01 Pb212 
241.94       78.  18.87   0.92  4.195E-02   242.00   7.268  7.891E-01 Pb214 
277.32        3. 356.54   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.34      160.   9.98   0.97  3.739E-02   295.22  18.414  7.154E-01 Pb214 
299.97       24.  43.28   0.38  3.702E-02   300.09   3.180  6.270E-01 Pb212 
338.30       60.  22.78   0.81  3.424E-02   338.32  11.400  4.779E-01 Ac228 
351.97      238.   7.58   0.87  3.334E-02   351.93  35.600  6.180E-01 Pb214 
569.99        9.  80.96   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 

118 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 21:28:50
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_012.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.31      104.  12.00   1.08  2.346E-02   583.19  85.000  1.614E-01 Tl208 
609.40      170.   8.50   1.19  2.275E-02   609.31  45.490  5.058E-01 Bi214 
661.74       70.  16.28   1.02  2.148E-02   661.66  84.990  1.195E-01 Cs137 
727.41       34.  26.24   0.46  2.012E-02   727.33   6.650  7.734E-01 Bi212 
784.98        4. 200.23   1.41  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.12       29.  25.92   0.36  1.790E-02   860.53  12.400  4.064E-01 Tl208 
872.26        6.  94.16   1.48  1.771E-02   873.18  12.170    PBC<MDA Eu154 
911.26       78.  17.39   1.28  1.719E-02   911.20  26.200  5.375E-01 Ac228 
964.30        1. 860.13   1.55  1.653E-02   964.08  14.500    PBC<MDA Eu152 
969.28       52.  19.43   1.03  1.647E-02   968.96  15.900  6.086E-01 Ac228 
996.90        7. 106.52   1.57  1.615E-02   996.25  10.500    PBC<MDA Eu154 

1120.37       50.  17.35   0.37  1.485E-02  1120.29  14.910  7.044E-01 Bi214 
1172.33        1. 599.14   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1331.25        1. 673.24   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.97      485.   4.72   1.59  1.218E-02  1460.82  10.550  1.133E+01 K40   
1764.99       17.  35.86   2.01  1.045E-02  1764.49  15.310  3.369E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.38    25.63        42.        42. 0.000E+00   55.21   0.465  -      s 
299.24    74.85        93.        56. 2.703E+03   55.56   0.356  -      s 
308.50    77.17       102.       100. 4.453E+03   36.02   0.798  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    250.75    62.73        76.        14.     0.005   182.63   0.750 
Th-234    369.47    92.41       107.        23.     0.009   132.56   0.762s
U-235     373.22    93.35       101.        14.     0.005   208.18   0.763D
Ac-228    373.22    93.35       101.        14.     0.005   208.18   0.763D
Eu-152    486.77   121.74       142.       -16.    -0.006   223.13   0.794s
Eu-154    493.14   123.34        96.        24.     0.009   124.65   0.795s
Pa-234    525.40   131.40       126.        12.     0.004   275.22   0.804s
U-235     575.71   143.98       114.        15.     0.006   203.52   0.817s
U-235     653.82   163.51       105.         5.     0.002   634.25   0.838s
U-235     743.08   185.83       114.        38.     0.014    86.60   0.861s
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 21:28:50
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_012.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    744.16   186.10       124.        34.     0.012   100.25   0.861s
Pb-212    954.29   238.64       115.       279.     0.103    16.71   1.005 
Pb-214    967.27   241.88        81.        81.     0.030    41.57   0.837s
Tl-208   1108.99   277.32        53.         3.     0.001   713.07   0.955s
Pb-214   1181.06   295.34        38.       160.     0.059    19.95   0.967 
Pb-212   1199.61   299.97        40.        24.     0.009    86.56   0.376s
Ac-228   1352.77   338.27        49.        63.     0.023    44.64   0.808 
Pb-214   1407.57   351.97        34.       238.     0.088    15.15   0.869 
Pa-234   2279.66   569.99        23.         9.     0.003   161.93   1.230s
Tl-208   2332.92   583.31        17.       104.     0.039    23.99   1.083 
Bi-214   2437.30   609.40        12.       170.     0.063    16.99   1.189s
Cs-137   2646.67   661.74        18.        70.     0.026    32.56   1.018 
Eu-154   2894.25   723.63        33.        -6.    -0.002   284.86   1.362s
Bi-212   2909.37   727.41        12.        34.     0.012    52.47   0.461s
Bi-212   3139.65   784.98        24.         4.     0.001   400.47   1.413s
Tl-208   3440.25   860.12         8.        29.     0.011    51.84   0.357s
Eu-154   3488.83   872.26        14.         6.     0.002   188.32   1.481s
Ac-228   3644.86   911.26        26.        78.     0.029    34.78   1.280 
Eu-152   3857.06   964.30        34.         1.     0.000  1720.27   1.549s
Ac-228   3877.00   969.28        14.        52.     0.019    38.87   1.026s
Eu-154   3987.49   996.90        23.         7.     0.003   213.04   1.572s
Eu-154   4012.35  1003.12        22.        -6.    -0.002   249.33   1.578s
Bi-214   4481.45  1120.37         8.        50.     0.019    34.70   0.371s
Co-60    4689.37  1172.33        26.         1.     0.000  1198.29   1.693s
Eu-154   5099.99  1274.96        21.        -1.     0.000  1156.70   1.757s
Co-60    5325.22  1331.25        14.         1.     0.000  1346.48   1.791s
Eu-152   5642.21  1410.47        13.        -1.     0.000  1831.31   1.834s
K-40     5844.29  1460.97        22.       471.     0.175     9.45   1.594 
Bi-214   7060.93  1764.99        11.        17.     0.006    71.71   2.006s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4981E-01                                      5.12E+12             
911.20 5.375E-01  (  8.082E-02 1.74E+01 2.62E+01 G  
968.96 6.086E-01  (  1.043E-01 1.94E+01 1.59E+01 G  
338.32 4.961E-01  (  1.295E-01 2.23E+01 1.14E+01 G  

Energy duplication    
93.35 3.212E-01 -   5.325E-01 1.04E+02 4.10E+00 XA 

Bi-212   N   7.3733E-01                                      5.12E+12             
727.33 7.734E-01  (  1.902E-01 2.62E+01 6.65E+00 G  
785.37 5.212E-01 ?(  1.658E+00 2.00E+02 1.11E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_012.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 6.134E-02 %   1.113E+00 1.11E+03 1.51E+00 G  

Bi-214   N   5.0576E-01                                      5.84E+05             
609.31 5.058E-01  (  2.358E-02 8.50E+00 4.55E+01 G  

1120.29 7.044E-01 +   8.900E-02 1.73E+01 1.49E+01 G  
1764.49 3.369E-01 -   1.482E-01 3.59E+01 1.53E+01 G  

Co-60    T   2.2759E-03                                      1.93E+03             
1332.49 1.904E-03 ?(  2.082E-02 6.73E+02 1.00E+02 G  
1173.23 2.649E-03 ?(  2.584E-02 5.99E+02 9.98E+01 G  

Cs-137   I   1.1947E-01                                      1.10E+04             
661.66 1.195E-01  (  1.652E-02 1.63E+01 8.50E+01 G  

Eu-152   I   4.0677E-03                                      4.94E+03             
344.28-5.014E-04 %(  4.922E-02 5.96E+03 2.66E+01 G  
121.78-3.857E-02 +   6.903E-02 1.12E+02 2.84E+01 G  
778.90 4.239E-03 &   1.274E-01 1.83E+03 1.30E+01 G  
964.08 1.245E-02 ?(  1.751E-01 8.60E+02 1.45E+01 G  

1112.08-8.407E-03 %   1.787E-01 1.30E+03 1.34E+01 G  
1408.01-6.726E-03 +   1.004E-01 9.16E+02 2.09E+01 G  

Eu-154   I   6.4274E-02                                      3.14E+03             
873.18 8.971E-02 &(  1.259E-01 9.42E+01 1.22E+01 G  
123.07 4.096E-02 @(  3.969E-02 6.23E+01 4.04E+01 G  

1274.43-7.481E-03 -   7.034E-02 5.78E+02 3.49E+01 G  
723.30-4.567E-02 -   1.026E-01 1.42E+02 2.00E+01 G  

1004.72-6.191E-02 &   1.198E-01 1.25E+02 1.79E+01 G  
996.25 1.245E-01 &(  2.038E-01 1.07E+02 1.05E+01 G  

K-40     N   1.1328E+01                                      4.57E+11             
1460.82 1.133E+01  (P 2.604E-01 4.72E+00 1.06E+01 G  

Pa-234   N   7.1982E-02                                      1.63E+12             
131.30 4.379E-02 ?(  9.704E-02 1.38E+02 1.82E+01 G  
569.50 1.271E-01 ?(  1.548E-01 8.10E+01 9.30E+00 G  
946.00 4.969E-04 %   1.376E-01 1.68E+04 1.35E+01 G  
880.52 0.000E+00 -   8.507E-02 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   2.273E-01 1.00E+03 9.70E+00 G  

Pb-212   N   4.6732E-01                                      5.12E+12             
238.63 4.673E-01  (P 4.195E-02 8.36E+00 4.36E+01 G  
300.09 6.270E-01 + P 3.871E-01 4.33E+01 3.18E+00 G  

Pb-214   N   6.5118E-01                                      5.84E+05             
351.93 6.180E-01  (  3.561E-02 7.58E+00 3.56E+01 G  
295.22 7.154E-01  (  6.399E-02 9.98E+00 1.84E+01 G  
242.00 8.207E-01 +   2.125E-01 2.08E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.2556E-01                                      5.84E+05             
186.21 6.256E-01  (  4.849E-01 5.01E+01 3.56E+00 G  

Th-234   N   7.3395E-01                                      1.63E+12             
63.30 9.964E-01 &(  1.434E+00 9.13E+01 3.75E+00 G  
92.59 5.073E-01  (  5.262E-01 6.63E+01 4.34E+00 G  

Tl-208   N   1.6137E-01                                      5.12E+12             
583.19 1.614E-01  (  1.479E-02 1.20E+01 8.50E+01 G  
277.37 3.542E-02 -   2.052E-01 3.57E+02 6.60E+00 G  
860.53 4.064E-01 +   9.057E-02 2.59E+01 1.24E+01 G  

U-235    N   5.2041E-02                                      2.57E+11             
143.77 9.211E-02 &(  1.495E-01 1.02E+02 1.09E+01 G  
205.32 1.495E-02 %   3.312E-01 1.35E+03 5.02E+00 G  
163.36 5.920E-02 ?(  3.060E-01 3.17E+02 5.08E+00 G  
185.72 4.371E-02  (  2.888E-02 4.33E+01 5.70E+01 G  

Energy duplication    
93.35 2.286E-01 ?   3.790E-01 1.04E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.73        76.        14.     0.005   182.63   9.964E-01   
Th-234      92.41       107.        23.     0.009   132.56   5.073E-01   
U-235       93.35       101.        14.     0.005   208.18   2.286E-01   
Eu-152     121.74       142.       -16.    -0.006   223.13  -3.857E-02   
Eu-154     123.34        96.        24.     0.009   124.65   4.096E-02   
Pa-234     131.40       126.        12.     0.004   275.22   4.379E-02   
U-235      143.98       114.        15.     0.006   203.52   9.211E-02   
U-235      163.51       105.         5.     0.002   634.25   5.920E-02   
U-235      185.83       114.        38.     0.014    86.60   4.371E-02   
Ra-226     186.10       124.        34.     0.012   100.25   6.256E-01   
Pa-234     569.99        23.         9.     0.003   161.93   1.271E-01   
Eu-154     723.63        33.        -6.    -0.002   284.86  -4.567E-02   
Eu-154     872.26        14.         6.     0.002   188.32   8.971E-02   
Eu-152     964.30        34.         1.     0.000  1720.27   1.245E-02   
Eu-154     996.90        23.         7.     0.003   213.04   1.245E-01   
Eu-154    1003.12        22.        -6.    -0.002   249.33  -6.191E-02   
Co-60     1172.33        26.         1.     0.000  1198.29   2.649E-03   
Eu-154    1274.96        21.        -1.     0.000  1156.70  -7.481E-03   
Co-60     1331.25        14.         1.     0.000  1346.48   1.904E-03   
Eu-152    1410.47        13.        -1.     0.000  1831.31  -6.726E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4981E-01    5.4981E-01   1.2582E-01    1.3195E-01  8.082E-02
Am-241 #A    0.0000E+00    0.0000E+00   1.9881E-01    1.9881E-01  2.153E-01
Bi-212       7.3733E-01    7.3733E-01   3.8690E-01    3.8874E-01  1.902E-01
Bi-214       5.0574E-01    5.0576E-01   8.5952E-02    8.8908E-02  2.358E-02
Co-60  #A    2.2519E-03    2.2759E-03   2.0511E-02    2.0511E-02  2.082E-02
Cs-137       1.1924E-01    1.1947E-01   3.8901E-02    3.9275E-02  1.652E-02
Eu-152 #A    4.0509E-03    4.0677E-03   6.9975E-02    6.9975E-02  4.922E-02
Eu-154 #A    6.3859E-02    6.4274E-02   6.6516E-02    6.6601E-02  1.259E-01
K-40         1.1328E+01    1.1328E+01   1.1013E+00    1.2393E+00  2.604E-01
Pa-234 #A    7.1982E-02    7.1982E-02   1.1493E-01    1.1631E-01  9.704E-02
Pb-212       4.6732E-01    4.6732E-01   7.9933E-02    8.6790E-02  4.195E-02
Pb-214       6.5116E-01    6.5118E-01   8.1578E-02    8.7076E-02  3.561E-02
Ra-226 #     6.2554E-01    6.2556E-01   6.2710E-01    6.2811E-01  4.849E-01
Th-234 #A    7.3395E-01    7.3395E-01   8.2814E-01    8.3104E-01  1.434E+00
Tl-208       1.6137E-01    1.6137E-01   3.8721E-02    4.0074E-02  1.479E-02
U-235  #A    5.2041E-02    5.2041E-02   4.5065E-02    4.5176E-02  1.495E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.452E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4520589E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-008                   Client ID : FZ01-SU23-004         

Seqnum : 1414005066012                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_012                               Batch         : 205929                       Time      : 03-JAN-2014 20:44     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 349.83 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00307           0.146                 .17795           .17795           0.018       u        

Bismuth-212                         0.353             0.268                 .40788           .40828           0.099       u        

Bismuth-214                         0.405             0.0397                .090538          .092352          0.049       u        

Cesium-137                          0.271             0.0156      0.07      .047939          .049486          -0.0066     u        

Cobalt-60                           0.00505           0.0165      0.03      .021181          .021182          0.0086      u        

Europium-152                        0.00828           0.0476                .034845          .034847          0.010       u        

Europium-154                        0.0107            0.123                 .035624          .035629          0           u        

Lead-212                            0.409             0.0334                .067854          .074029          0.0051      u        

Lead-214                            0.455             0.0337                .080479          .083248          0.0050      u        

Potassium-40                        8.83              0.263                 .94588           1.0445           -0.42       u        

Protactinium-234                    0.0392            0.0741                .089806          .090334          0.067       u        

Radium-226 (By Bismuth-214)         0.405             0.0397      0.2       .090538          .092352          0.049       u        

Thallium-208                        0.135             0.0159                .036651          .037657          0.0081      u        

Thorium-232 (By Actinium-228)       0.515             0.0617      0.9       .12432           .12978           -0.030      u        

Thorium-234                         1.68              1.55                  2.0111           2.0173           0.50        u        

Uranium-235                         0.0437            0.147                 .026208          .026341          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414005066012
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Sample description                                             
251402-008,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_012.An1

Acquisition information
Start time:                 1/3/2014 20:44:42
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4983E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4983E+02) = 

2.8585E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1308

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.38       18.  45.90   0.57  0.000E+00
63.15       23.  59.79   0.75  1.051E-02    63.30   3.750  1.682E+00 Th234 

63.30   3.750  1.682E+00 Th234 
77.09       95.  19.31   0.69  2.139E-02
87.26       23.  53.71   0.49  2.872E-02
93.08        3.  30.22   0.75  3.251E-02    92.59   4.343    PBC<MDA Th234 

93.35   5.760  4.366E-02 U235  
93.35   4.100  6.134E-02 Ac228 

93.09       34.  47.33   0.75  3.206E-02    92.59   4.343  6.935E-01 Th234 
93.35   5.760  5.157E-01 U235  
93.35   4.100  7.245E-01 Ac228 
92.59   4.343  6.935E-01 Th234 

121.75        7. 210.50   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  1.120E-02 Eu154 

121.93        4. 355.08   0.78  4.412E-02   121.78  28.410    PBC<MDA Eu152 
123.07  40.400  5.943E-03 Eu154 

132.95        4. 338.76   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
164.55        2. 560.57   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  
185.66       48.  29.80   0.84  4.644E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  8.400E-01 Ra226 
185.87       55.  30.01   1.02  4.647E-02   185.72  57.000  5.942E-02 U235  

186.21   3.555  9.534E-01 Ra226 
190.16        8. 130.47   0.47  4.617E-02
238.64      264.   7.38   0.90  4.202E-02   238.63  43.600  4.124E-01 Pb212 
241.86       56.  25.01   0.90  4.173E-02   242.00   7.268  5.114E-01 Pb214 
277.53       24.  46.99   0.93  3.859E-02   277.37   6.600  2.752E-01 Tl208 
295.34      127.  11.75   0.75  3.711E-02   295.22  18.414  5.278E-01 Pb214 
300.41       26.  39.67   0.96  3.674E-02   300.09   3.180  6.372E-01 Pb212 
338.31       51.  25.29   0.55  3.394E-02   338.32  11.400  3.786E-01 Ac228 
352.06      194.   8.54   1.12  3.303E-02   351.93  35.600  4.563E-01 Pb214 
583.12       93.  13.56   0.80  2.317E-02   583.19  85.000  1.352E-01 Tl208 
609.44      146.  10.70   1.19  2.245E-02   609.31  45.490  3.923E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
661.65      170.   8.84   0.70  2.119E-02   661.66  84.990  2.713E-01 Cs137 
727.85       12.  69.06   1.34  1.982E-02   727.33   6.650    PBC<MDA Bi212 
785.62        7.  92.56   1.38  1.878E-02   785.37   1.110    PBC<MDA Bi212 
859.96       18.  38.49   0.28  1.760E-02   860.53  12.400  2.360E-01 Tl208 
880.57        5. 114.47   1.45  1.732E-02   880.52  10.500    PBC<MDA Pa234 
911.29       85.  14.00   1.52  1.690E-02   911.20  26.200  5.506E-01 Ac228 
969.10       41.  19.66   0.84  1.617E-02   968.96  15.900  4.563E-01 Ac228 

1111.23        1. 998.13   1.61  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.46       34.  25.94   1.62  1.455E-02  1120.29  14.910  4.448E-01 Bi214 
1273.89        3. 167.22   1.71  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1332.50        2. 209.79   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1407.65        1. 786.23   1.79  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.91      404.   5.13   1.46  1.187E-02  1460.82  10.550  8.834E+00 K40   
1624.66        0. 589.57   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.82       17.  31.24   1.95  1.013E-02  1764.49  15.310  3.164E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.58    25.38        26.        18. 0.000E+00   91.79   0.573  -      s 
308.36    77.09       109.        95. 4.431E+03   38.62   0.694  -        
349.03    87.26        72.        23. 8.009E+02  107.42   0.486  -      s 
760.53   190.16        50.         8. 1.646E+02  260.94   0.470  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.64    63.15        84.        23.     0.009   119.59   0.750s
Th-234    372.33    93.09       111.        34.     0.012    94.66   0.750s
U-235     373.39    93.35        97.         3.     0.001    60.44   0.750D
Eu-152    486.96   121.75       103.         7.     0.003   421.00   0.777s
Eu-154    487.65   121.93        83.         4.     0.001   710.16   0.778s
Pa-234    531.73   132.95        85.         4.     0.001   677.52   0.787s
U-235     576.10   144.04       128.        -5.    -0.002   596.62   0.800s
U-235     658.12   164.55        73.         2.     0.001  1121.14   0.820s
U-235     743.35   185.87        87.        55.     0.020    60.03   1.018s
Ra-226    742.52   185.66        80.        48.     0.018    59.60   0.843s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    954.42   238.65        84.       262.     0.097    16.58   0.889 
Pb-214    967.61   241.94       118.        49.     0.018    65.62   0.900 
Tl-208   1109.92   277.53        54.        24.     0.009    93.98   0.935 
Pb-214   1180.83   295.26        27.       107.     0.040    23.35   0.952 
Pb-212   1201.44   300.41        40.        26.     0.010    79.33   0.957 
Ac-228   1353.01   338.31        45.        51.     0.019    50.58   0.555s
Pb-214   1408.00   352.06        35.       188.     0.069    17.07   1.117 
Tl-208   2332.13   583.12        22.        93.     0.034    27.12   0.804s
Bi-214   2437.41   609.44        37.       140.     0.052    21.40   1.191 
Cs-137   2646.25   661.65        18.       170.     0.063    17.67   0.701s
Eu-154   2892.25   723.15        27.        -2.    -0.001   608.42   1.332s
Bi-212   2911.04   727.85        28.        12.     0.004   138.12   1.336s
Eu-152   3112.73   778.27        21.        -4.    -0.002   323.66   1.376s
Bi-212   3142.13   785.62        16.         7.     0.002   185.12   1.381 
Tl-208   3439.52   859.96        10.        18.     0.007    76.98   0.278s
Pa-234   3521.95   880.57        16.         5.     0.002   228.94   1.454s
Ac-228   3644.84   911.29        17.        85.     0.032    28.00   1.518 
Pa-234   3794.41   948.68        15.        -3.    -0.001   366.81   1.501s
Ac-228   3876.12   969.10         8.        41.     0.015    39.33   0.837s
Eu-152   4444.76  1111.23        17.         1.     0.000  1996.26   1.614 
Bi-214   4481.68  1120.46        21.        34.     0.012    51.87   1.619s
Eu-154   5095.54  1273.89        14.         3.     0.001   334.44   1.713s
Co-60    5330.07  1332.50        10.         2.     0.001   419.57   1.746s
Eu-152   5630.77  1407.65        12.         1.     0.000  1572.47   1.787s
K-40     5843.88  1460.91        24.       387.     0.143    10.25   1.462 
Bi-212   6499.16  1624.66         3.         0.     0.000  1179.15   1.890 
Bi-214   7060.08  1764.82         6.        17.     0.006    62.47   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.1500E-01                                      5.12E+12             
911.20 5.506E-01  (  6.172E-02 1.40E+01 2.62E+01 G  
968.96 4.563E-01  (  7.334E-02 1.97E+01 1.59E+01 G  
338.32 3.786E-01 -   1.153E-01 2.53E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 }   4.917E-01 1.53E+03 4.10E+00 XA 

Am-241   I   3.0744E-03                                      1.58E+05             
59.54 3.074E-03 &(  1.463E-01 2.89E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   3.5319E-01                                      5.12E+12             
727.33 2.590E-01 ?(  2.675E-01 6.91E+01 6.65E+00 G  
785.37 9.177E-01  (  1.272E+00 9.26E+01 1.11E+00 G  

1620.74 7.638E-02 -   7.172E-01 5.90E+02 1.51E+00 G  

Bi-214   N   4.0524E-01                                      5.84E+05             
609.31 3.923E-01  (P 3.967E-02 1.07E+01 4.55E+01 G  

1120.29 4.448E-01 ?(  1.421E-01 2.59E+01 1.49E+01 G  
1764.49 3.164E-01 -   1.033E-01 3.12E+01 1.53E+01 G  

Co-60    T   5.0482E-03                                      1.93E+03             
1332.49 5.048E-03 &(  1.653E-02 2.10E+02 1.00E+02 G  
1173.23 0.000E+00 -   3.205E-02 1.00E+03 9.98E+01 G  

Cs-137   I   2.7126E-01                                      1.10E+04             
661.66 2.713E-01  (  1.556E-02 8.84E+00 8.50E+01 G  

Eu-152   I   8.2766E-03                                      4.94E+03             
344.28 6.791E-04 &(  4.764E-02 4.26E+03 2.66E+01 G  
121.78 1.599E-02 ?(  5.455E-02 2.10E+02 2.84E+01 G  
778.90-4.964E-02 +   1.262E-01 1.62E+02 1.30E+01 G  
964.08-7.601E-03 &   1.631E-01 1.31E+03 1.45E+01 G  

1112.08 8.698E-03  (  1.418E-01 9.98E+02 1.34E+01 G  
1408.01 7.183E-03 ?(  9.186E-02 7.86E+02 2.09E+01 G  

Eu-154   I   1.0652E-02                                      3.14E+03             
873.18-3.162E-03 %(  1.225E-01 2.36E+03 1.22E+01 G  
123.07 5.943E-03 ?(  3.439E-02 3.55E+02 4.04E+01 G  

1274.43 2.092E-02 &(  5.447E-02 1.67E+02 3.49E+01 G  
723.30-1.769E-02 +   8.667E-02 3.04E+02 2.00E+01 G  

1004.72 3.059E-03 %   1.029E-01 2.05E+03 1.79E+01 G  
996.25 0.000E+00 -   2.862E-01 1.00E+03 1.05E+01 G  

K-40     N   8.8338E+00                                      4.57E+11             
1460.82 8.834E+00  (P 2.633E-01 5.13E+00 1.06E+01 G  

Pa-234   N   3.9228E-02                                      1.63E+12             
131.30 1.344E-02 &(  7.414E-02 3.39E+02 1.82E+01 G  
569.50-1.449E-04 &   1.011E-01 4.24E+04 9.30E+00 G  
946.00-4.101E-02 +   1.180E-01 1.83E+02 1.35E+01 G  
880.52 8.393E-02 &(  1.465E-01 1.14E+02 1.05E+01 G  
883.24 1.817E-03 %   1.858E-01 6.21E+03 9.70E+00 G  

Pb-212   N   4.0914E-01                                      5.12E+12             
238.63 4.091E-01  (  3.335E-02 8.29E+00 4.36E+01 G  
300.09 6.372E-01 +   3.620E-01 3.97E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.5535E-01                                      5.84E+05             
351.93 4.563E-01  (P 3.372E-02 8.54E+00 3.56E+01 G  
295.22 4.500E-01 ?(P 5.110E-02 1.17E+01 1.84E+01 G  
242.00 4.641E-01 ?(P 2.384E-01 3.28E+01 7.27E+00 G  

Ra-226   N   8.4004E-01                                      5.84E+05             
186.21 8.400E-01  (  3.613E-01 2.98E+01 3.56E+00 G  

Th-234   N   1.6817E+00                                      1.63E+12             
63.30 1.682E+00  (  1.553E+00 5.98E+01 3.75E+00 G  
92.59 6.935E-01 -   5.037E-01 4.73E+01 4.34E+00 G  

Tl-208   N   1.3516E-01                                      5.12E+12             
583.19 1.352E-01  (  1.588E-02 1.36E+01 8.50E+01 G  
277.37 2.752E-01 +   1.923E-01 4.70E+01 6.60E+00 G  
860.53 2.360E-01 +   9.660E-02 3.85E+01 1.24E+01 G  

U-235    N   4.3660E-02                                      2.57E+11             
143.77-3.017E-02 &(  1.467E-01 2.98E+02 1.09E+01 G  
205.32 0.000E+00 &   2.981E-01 1.00E+03 5.02E+00 G  
163.36 2.586E-02 ?(  2.371E-01 5.61E+02 5.08E+00 G  
185.72 5.942E-02 *(  2.348E-02 3.00E+01 5.70E+01 G  

Energy duplication    
93.35 4.366E-02 }   3.500E-01 3.02E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.15        84.        23.     0.009   119.59   1.682E+00   
Th-234      93.09       111.        34.     0.012    94.66   6.935E-01   
Eu-154     121.93        83.         4.     0.001   710.16   5.943E-03   
Pa-234     132.95        85.         4.     0.001   677.52   1.344E-02   
Ra-226     185.66        80.        48.     0.018    59.60   8.400E-01   
Eu-154     723.15        27.        -2.    -0.001   608.42  -1.769E-02   
Pa-234     880.57        16.         5.     0.002   228.94   8.393E-02   
Pa-234     948.68        15.        -3.    -0.001   366.81  -4.101E-02   
Eu-154    1273.89        14.         3.     0.001   334.44   2.092E-02   
Co-60     1332.50        10.         2.     0.001   419.57   5.048E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.1500E-01    5.1500E-01   1.2432E-01    1.2978E-01  6.172E-02
Am-241 #A    3.0740E-03    3.0744E-03   1.7795E-01    1.7795E-01  1.463E-01
Bi-212  C    3.5319E-01    3.5319E-01   4.0788E-01    4.0828E-01  2.675E-01
Bi-214       4.0523E-01    4.0524E-01   9.0538E-02    9.2352E-02  3.967E-02
Co-60  #A    4.9950E-03    5.0482E-03   2.1181E-02    2.1182E-02  1.653E-02
Cs-137       2.7075E-01    2.7126E-01   4.7939E-02    4.9486E-02  1.556E-02
Eu-152  A    8.2425E-03    8.2766E-03   3.4845E-02    3.4847E-02  4.764E-02
Eu-154 #A    1.0583E-02    1.0652E-02   3.5624E-02    3.5629E-02  1.225E-01
K-40         8.8338E+00    8.8338E+00   9.4588E-01    1.0445E+00  2.633E-01
Pa-234 #A    3.9228E-02    3.9228E-02   8.9806E-02    9.0334E-02  7.414E-02
Pb-212       4.0914E-01    4.0914E-01   6.7854E-02    7.4029E-02  3.335E-02
Pb-214       4.5533E-01    4.5535E-01   8.0479E-02    8.3248E-02  3.372E-02
Ra-226 #     8.4001E-01    8.4004E-01   5.0066E-01    5.0295E-01  3.613E-01
Th-234 #     1.6817E+00    1.6817E+00   2.0111E+00    2.0173E+00  1.553E+00
Tl-208       1.3516E-01    1.3516E-01   3.6651E-02    3.7657E-02  1.588E-02
U-235  #A    4.3660E-02    4.3660E-02   2.6208E-02    2.6341E-02  1.467E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.102E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1024920E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-009                   Client ID : FZ01-SU23-005         

Seqnum : 1404009345003                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140106_003                               Batch         : 205929                       Time      : 06-JAN-2014 12:27     

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 17:44:47     Caldate       : 06-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 372.8 g                      Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00902           0.171                 .20836           .20836           0.015       u        

Bismuth-212                         0.341             0.200                 .28142           .28196           -0.0012     u        

Bismuth-214                         0.435             0.0338                .085862          .088063          0.046       u        

Cesium-137                          0.121             0.0161      0.07      .03638           .036789          0.0063      u        

Cobalt-60                           0.0000598         0.0207      0.03      .025166          .025166          0           u        

Europium-152                        0.0246            0.0393                .045302          .045317          0.022       u        

Europium-154                        0.00758           0.104                 .062188          .062189          0.028       u        

Lead-212                            0.412             0.0330                .066783          .073144          0.0048      u        

Lead-214                            0.366             0.0415                .084402          .086125          0.041       u        

Potassium-40                        9.88              0.213                 .94154           1.064            -0.12       u        

Protactinium-234                    0.0191            0.0833                .085056          .085189          0.036       u        

Radium-226 (By Bismuth-214)         0.435             0.0338      0.2       .085862          .088063          0.046       u        

Thallium-208                        0.148             0.0129                .034832          .036103          0.00091     u        

Thorium-232 (By Actinium-228)       0.377             0.0567      0.9       .087719          .091862          0.022       u        

Thorium-234                         0.631             1.26                  .77211           .77441           -0.31       u        

Uranium-235                         0.0384            0.144                 .025892          .025997          0.021       u        

u=use  

Page 1 of 1                                                                                                             1404009345003
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Sample description                                             
251402-009,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140106_003.An1

Acquisition information
Start time:                 1/6/2014 12:27:56
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 11:59:45
Zero offset:           0.021 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.325E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7280E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.7280E+02) = 

2.6824E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0721

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
62.98       12. 106.44   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.83       42.  34.83   0.74  2.069E-02
77.18       95.  17.52   0.74  2.246E-02
92.98       39.  39.72   1.46  3.305E-02    92.59   4.343  7.429E-01 Th234 

93.35   4.100  7.767E-01 Ac228 
93.35   5.760  5.529E-01 U235  
93.35   5.760  5.529E-01 U235  

93.08       28.  61.22   0.76  3.262E-02    92.59   4.343  5.324E-01 Th234 
93.35   4.100  5.567E-01 Ac228 
93.35   5.760  3.962E-01 U235  

93.14       32.  51.03   0.76  3.305E-02    92.59   4.343  6.121E-01 Th234 
93.35   4.100  6.400E-01 Ac228 
93.35   5.760  4.556E-01 U235  

130.96        2. 710.36   0.80  4.568E-02   131.30  18.200    PBC<MDA Pa234 
185.83       48.  33.75   0.85  4.657E-02   185.72  57.000  4.817E-02 U235  

186.21   3.555  7.729E-01 Ra226 
185.72  57.000  4.817E-02 U235  

186.20       41.  39.77   0.57  4.654E-02   186.21   3.555  6.687E-01 Ra226 
209.30       36.  36.93   0.58  4.482E-02
238.58      287.   7.91   0.99  4.225E-02   238.63  43.600  4.089E-01 Pb212 
241.86       73.  24.60   0.60  4.194E-02   242.00   7.268  6.430E-01 Pb214 
277.60        8. 156.97   0.94  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.31      129.  14.02   1.00  3.739E-02   295.22  18.414  5.030E-01 Pb214 
299.85       20.  52.21   0.97  3.702E-02   300.09   3.180  4.601E-01 Pb212 
338.44       57.  23.99   0.57  3.423E-02   338.32  11.400  3.935E-01 Ac228 
351.95      162.  11.52   1.04  3.334E-02   351.93  35.600  3.665E-01 Pb214 
583.24      110.  11.74   0.54  2.346E-02   583.19  85.000  1.484E-01 Tl208 
609.45      168.   9.86   1.01  2.275E-02   609.31  45.490  4.353E-01 Bi214 
661.70       82.  15.05   1.39  2.148E-02   661.66  84.990  1.208E-01 Cs137 
726.91       18.  41.32   1.34  2.012E-02   727.33   6.650  3.579E-01 Bi212 
778.20        3. 218.77   1.38  1.918E-02   778.90  12.970    PBC<MDA Eu152 

136 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 13:13:12
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106_003.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.39        8.  77.95   1.45  1.790E-02   860.53  12.400    PBC<MDA Tl208 
882.28        3. 222.56   1.46  1.757E-02   883.24   9.700    PBC<MDA Pa234 
911.24       66.  15.17   1.49  1.719E-02   911.20  26.200  3.908E-01 Ac228 
969.24       40.  18.36   0.44  1.647E-02   968.96  15.900  4.092E-01 Ac228 

1120.76       53.  17.77   0.34  1.485E-02  1120.29  14.910  6.378E-01 Bi214 
1275.02        2. 410.31   1.73  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1407.47        6.  92.08   1.81  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.80      486.   4.63   1.77  1.218E-02  1460.82  10.550  9.878E+00 K40   
1620.86        2. 248.47   1.92  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.86        8.  66.02   1.98  1.045E-02  1764.49  15.310  1.371E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    74.82       101.        34. 1.643E+03   90.37   0.500  -      s 
308.51    77.16       114.        92. 4.079E+03   39.77   0.684  -        
837.00   209.30        65.        36. 8.077E+02   73.87   0.580  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    251.77    62.98        77.        12.     0.004   212.88   0.750s
Th-234    372.15    93.08       134.        28.     0.010   122.45   0.757s
Ac-228    373.25    93.35        97.        39.     0.015    79.45   1.457D
U-235     373.25    93.35       120.        32.     0.012   102.06   0.758D
Eu-152    487.07   121.81       131.       -11.    -0.004   302.31   0.787s
Eu-154    490.93   122.78       107.        -7.    -0.003   423.97   0.789s
Pa-234    523.66   130.96       122.         2.     0.001  1420.73   0.797s
U-235     576.56   144.19       139.        -2.    -0.001  1368.95   0.810s
U-235     743.10   185.83       105.        48.     0.018    67.50   0.852s
Ra-226    744.58   186.20        99.        41.     0.015    79.53   0.571s
Pb-212    954.07   238.58        95.       280.     0.104    15.83   0.993 
Pb-214    967.20   241.86        96.        73.     0.027    49.21   0.605s
Tl-208   1110.16   277.60        72.         8.     0.003   313.95   0.943s
Pb-214   1180.99   295.31        66.       129.     0.048    28.04   1.003 
Pb-212   1199.15   299.85        48.        20.     0.007   104.42   0.965 
Ac-228   1353.55   338.46        40.        44.     0.016    51.00   1.002s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1372.88   343.29        32.        -3.    -0.001   643.46   1.007s
Pb-214   1407.51   351.95        62.       162.     0.060    23.03   1.041 
Tl-208   2332.69   583.24        17.       110.     0.041    23.48   0.539s
Bi-214   2437.51   609.45        31.       168.     0.062    19.73   1.007 
Cs-137   2646.55   661.70        22.        82.     0.030    30.11   1.393 
Eu-154   2894.58   723.71        32.        -7.    -0.003   228.55   1.340s
Bi-212   2907.39   726.91        18.        18.     0.007    82.64   1.344 
Eu-152   3112.58   778.20        18.         3.     0.001   437.54   1.385s
Bi-212   3137.21   784.36        25.        -4.    -0.001   366.03   1.390 
Tl-208   3441.39   860.39        16.         8.     0.003   155.90   1.448s
Pa-234   3528.95   882.28        16.         3.     0.001   445.13   1.465s
Ac-228   3644.80   911.24        17.        66.     0.024    30.33   1.486s
Pa-234   3784.16   946.07        23.        -4.    -0.002   343.48   1.511s
Eu-152   3852.95   963.26        27.        -3.    -0.001   452.06   1.524s
Ac-228   3876.85   969.24         5.        40.     0.015    36.72   0.445s
Eu-154   3986.12   996.55        16.        -1.     0.000   987.41   1.547s
Eu-152   4448.24  1112.05        23.        -2.    -0.001   625.65   1.627s
Bi-214   4483.08  1120.76         7.        53.     0.019    35.54   0.340s
Eu-154   5100.31  1275.02        19.         2.     0.001   820.62   1.730s
Eu-152   5630.29  1407.47        12.         6.     0.002   184.16   1.807s
K-40     5843.69  1460.80        19.       473.     0.175     9.26   1.775 
Bi-212   6484.22  1620.86         8.         2.     0.001   496.94   1.917s
Bi-214   7060.51  1764.86        10.         8.     0.003   132.03   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.7712E-01                                      5.12E+12             
911.20 3.908E-01 ?(  5.667E-02 1.52E+01 2.62E+01 G  
968.96 4.092E-01  (  5.396E-02 1.84E+01 1.59E+01 G  
338.32 3.010E-01 ?(  1.018E-01 2.55E+01 1.14E+01 G  

Energy duplication    
93.35 7.767E-01 +   4.542E-01 3.97E+01 4.10E+00 XA 

Am-241   I   9.0207E-03                                      1.58E+05             
59.54 9.021E-03 %(  1.710E-01 1.15E+03 3.59E+01 G  

Bi-212   N   3.4052E-01                                      5.12E+12             
727.33 3.579E-01 &(  1.997E-01 4.13E+01 6.65E+00 G  
785.37-5.081E-01 -   1.474E+00 1.83E+02 1.11E+00 G  

1620.74 2.640E-01 ?(  1.027E+00 2.48E+02 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.3529E-01                                      5.84E+05             
609.31 4.353E-01  (  3.376E-02 9.86E+00 4.55E+01 G  

1120.29 6.378E-01 +   7.686E-02 1.78E+01 1.49E+01 G  
1764.49 1.371E-01 -   1.265E-01 6.60E+01 1.53E+01 G  

Co-60    T   5.9824E-05                                      1.93E+03             
1332.49 5.982E-05 %(  2.072E-02 2.10E+04 1.00E+02 G  
1173.23-1.003E-03 %   1.683E-02 1.03E+03 9.98E+01 G  

Cs-137   I   1.2082E-01                                      1.10E+04             
661.66 1.208E-01  (  1.610E-02 1.51E+01 8.50E+01 G  

Eu-152   I   2.4599E-02                                      4.94E+03             
344.28-7.551E-03 ?(  3.925E-02 3.22E+02 2.66E+01 G  
121.78-2.359E-02 &   5.756E-02 1.51E+02 2.84E+01 G  
778.90 3.101E-02 &(  1.076E-01 2.19E+02 1.30E+01 G  
964.08-3.785E-02 +   1.368E-01 2.26E+02 1.45E+01 G  

1112.08-2.976E-02 +   1.498E-01 3.13E+02 1.34E+01 G  
1408.01 6.161E-02 &(  8.373E-02 9.21E+01 2.09E+01 G  

Eu-154   I   7.5781E-03                                      3.14E+03             
873.18 3.996E-03 %(  1.037E-01 1.58E+03 1.22E+01 G  
123.07-1.060E-02 &   3.642E-02 2.12E+02 4.04E+01 G  

1274.43 8.827E-03 ?(  5.851E-02 4.10E+02 3.49E+01 G  
723.30-4.938E-02 +   8.802E-02 1.14E+02 2.00E+01 G  

1004.72 0.000E+00 -   2.198E-02 1.00E+03 1.79E+01 G  
996.25-1.888E-02 +   1.509E-01 4.94E+02 1.05E+01 G  

K-40     N   9.8780E+00                                      4.57E+11             
1460.82 9.878E+00  (P 2.134E-01 4.63E+00 1.06E+01 G  

Pa-234   N   1.9108E-02                                      1.63E+12             
131.30 7.147E-03 ?(  8.327E-02 7.10E+02 1.82E+01 G  
569.50 1.997E-03 &   1.345E-01 4.10E+03 9.30E+00 G  
946.00-4.883E-02 +   1.324E-01 1.72E+02 1.35E+01 G  
880.52-1.138E-03 %   1.270E-01 6.78E+03 1.05E+01 G  
883.24 4.155E-02 ?(  1.464E-01 2.23E+02 9.70E+00 G  

Pb-212   N   4.1239E-01                                      5.12E+12             
238.63 4.089E-01  (P 3.302E-02 7.91E+00 4.36E+01 G  
300.09 4.601E-01 ?(P 3.699E-01 5.22E+01 3.18E+00 G  

Pb-214   N   3.6648E-01                                      5.84E+05             
351.93 3.665E-01  (  4.150E-02 1.15E+01 3.56E+01 G  
295.22 5.030E-01 +   7.381E-02 1.40E+01 1.84E+01 G  
242.00 6.430E-01 +   2.011E-01 2.46E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.6868E-01                                      5.84E+05             
186.21 6.687E-01  (  3.759E-01 3.98E+01 3.56E+00 G  

Th-234   N   6.3057E-01                                      1.63E+12             
63.30 7.443E-01 &(  1.257E+00 1.06E+02 3.75E+00 G  
92.59 5.324E-01  (  5.109E-01 6.12E+01 4.34E+00 G  

Tl-208   N   1.4838E-01                                      5.12E+12             
583.19 1.484E-01  (  1.286E-02 1.17E+01 8.50E+01 G  
277.37 8.226E-02 -   2.072E-01 1.57E+02 6.60E+00 G  
860.53 9.743E-02 -   1.116E-01 7.80E+01 1.24E+01 G  

U-235    N   3.8357E-02                                      2.57E+11             
143.77-1.279E-02 ?(  1.436E-01 6.84E+02 1.09E+01 G  
205.32 1.760E-03 %   2.121E-01 7.32E+03 5.02E+00 G  
163.36 7.354E-03 &   2.217E-01 1.83E+03 5.08E+00 G  
185.72 4.817E-02  (  2.419E-02 3.38E+01 5.70E+01 G  

Energy duplication    
93.35 4.556E-01     3.595E-01 5.10E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.98        77.        12.     0.004   212.88   7.443E-01   
Th-234      93.08       134.        28.     0.010   122.45   5.324E-01   
U-235       93.35       120.        32.     0.012   102.06   4.556E-01   
Eu-152     121.81       131.       -11.    -0.004   302.31  -2.359E-02   
Eu-154     122.78       107.        -7.    -0.003   423.97  -1.060E-02   
Pa-234     130.96       122.         2.     0.001  1420.73   7.147E-03   
U-235      144.19       139.        -2.    -0.001  1368.95  -1.279E-02   
U-235      185.83       105.        48.     0.018    67.50   4.817E-02   
Eu-152     343.29        32.        -3.    -0.001   643.46  -7.551E-03   
Eu-154     723.71        32.        -7.    -0.003   228.55  -4.938E-02   
Eu-152     778.20        18.         3.     0.001   437.54   3.101E-02   
Pa-234     882.28        16.         3.     0.001   445.13   4.155E-02   
Pa-234     946.07        23.        -4.    -0.002   343.48  -4.883E-02   
Eu-152     963.26        27.        -3.    -0.001   452.06  -3.785E-02   
Eu-154     996.55        16.        -1.     0.000   987.41  -1.888E-02   
Eu-152    1112.05        23.        -2.    -0.001   625.65  -2.976E-02   
Eu-154    1275.02        19.         2.     0.001   820.62   8.827E-03   
Eu-152    1407.47        12.         6.     0.002   184.16   6.161E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.7712E-01    3.7712E-01   8.7719E-02    9.1862E-02  5.667E-02
Am-241 #A    9.0194E-03    9.0207E-03   2.0836E-01    2.0836E-01  1.710E-01
Bi-212       3.4052E-01    3.4052E-01   2.8142E-01    2.8196E-01  1.997E-01
Bi-214       4.3528E-01    4.3529E-01   8.5862E-02    8.8063E-02  3.376E-02
Co-60  #A    5.9138E-05    5.9824E-05   2.5166E-02    2.5166E-02  2.072E-02
Cs-137       1.2058E-01    1.2082E-01   3.6380E-02    3.6789E-02  1.610E-02
Eu-152 #A    2.4489E-02    2.4599E-02   4.5302E-02    4.5317E-02  3.925E-02
Eu-154 #A    7.5247E-03    7.5781E-03   6.2188E-02    6.2189E-02  1.037E-01
K-40         9.8780E+00    9.8780E+00   9.4154E-01    1.0640E+00  2.134E-01
Pa-234 #A    1.9108E-02    1.9108E-02   8.5056E-02    8.5189E-02  8.327E-02
Pb-212       4.1239E-01    4.1239E-01   6.6783E-02    7.3144E-02  3.302E-02
Pb-214       3.6647E-01    3.6648E-01   8.4402E-02    8.6125E-02  4.150E-02
Ra-226       6.6866E-01    6.6868E-01   5.3183E-01    5.3320E-01  3.759E-01
Th-234 #A    6.3057E-01    6.3057E-01   7.7211E-01    7.7441E-01  1.257E+00
Tl-208       1.4838E-01    1.4838E-01   3.4832E-02    3.6103E-02  1.286E-02
U-235  #A    3.8357E-02    3.8357E-02   2.5892E-02    2.5997E-02  1.436E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.275E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2747735E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-010                   Client ID : FZ01-SU23-006         

Seqnum : 1414009360004                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140106_004                               Batch         : 205929                       Time      : 06-JAN-2014 13:17     

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 15:48:45     Caldate       : 06-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 359.22 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.205            0.258                 .32563           .32597           0.018       u        

Bismuth-212                         0.698             0.171                 .38053           .3822            0.099       u        

Bismuth-214                         0.459             0.0401                .091056          .093364          0.049       u        

Cesium-137                          0.0853            0.0177      0.07      .034947          .03516           -0.0066     u        

Cobalt-60                           -0.00140          0.0202      0.03      .024782          .024782          0.0086      u        

Europium-152                        0.0542            0.0452                .076178          .076223          0.010       u        

Europium-154                        0.0435            0.125                 .076401          .076434          0           u        

Lead-212                            0.523             0.0341                .073206          .082401          0.0051      u        

Lead-214                            0.500             0.0464                .078939          .082324          0.0050      u        

Potassium-40                        9.92              0.275                 .99844           1.1157           -0.42       u        

Protactinium-234                    0.0675            0.0735                .096977          .098419          0.067       u        

Radium-226 (By Bismuth-214)         0.459             0.0401      0.2       .091056          .093364          0.049       u        

Thallium-208                        0.139             0.0159                .036854          .037905          0.0081      u        

Thorium-232 (By Actinium-228)       0.534             0.0535      0.9       .1146            .12095           -0.030      u        

Thorium-234                         -0.0943           1.63                  1.9821           1.9822           0.50        u        

Uranium-235                         0.0369            0.149                 .029508          .029592          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414009360004
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Sample description                                             
251402-010,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_004.An1

Acquisition information
Start time:                 1/6/2014 13:17:10
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5922E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5922E+02) = 

2.7838E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1481

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.79       59.  26.06   0.73  1.956E-02
77.18       87.  17.46   0.73  2.142E-02
93.06       30.  47.20   0.63  3.251E-02    93.35   4.100  6.251E-01 Ac228 

93.35   5.760  4.449E-01 U235  
93.35   5.760  4.449E-01 U235  

93.15       34.  49.33   0.75  3.251E-02    93.35   4.100  7.164E-01 Ac228 
93.35   5.760  5.100E-01 U235  

132.44       20.  71.81   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
185.73       42.  39.96   0.85  4.647E-02   185.72  57.000  4.401E-02 U235  

186.21   3.555  7.061E-01 Ra226 
185.72  57.000  4.401E-02 U235  

185.82       39.  37.50   0.57  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.516E-01 Ra226 

238.55      346.   7.00   0.91  4.203E-02   238.63  43.600  5.265E-01 Pb212 
241.59       79.  21.08   1.06  4.172E-02   242.00   7.268  7.303E-01 Pb214 
277.22       25.  42.07   0.94  3.859E-02   277.37   6.600  2.783E-01 Tl208 
295.27      126.  12.39   1.14  3.712E-02   295.22  18.414  5.066E-01 Pb214 
300.15       20.  54.59   0.42  3.674E-02   300.09   3.180  4.723E-01 Pb212 
338.46       69.  17.20   0.91  3.393E-02   338.32  11.400  4.940E-01 Ac228 
344.31        5. 171.47   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.94      216.   9.35   0.84  3.304E-02   351.93  35.600  4.961E-01 Pb214 
569.42        6. 133.85   1.21  2.356E-02   569.50   9.300    PBC<MDA Pa234 
583.11       98.  13.30   1.10  2.316E-02   583.19  85.000  1.386E-01 Tl208 
609.24      174.   9.57   1.15  2.246E-02   609.31  45.490  4.590E-01 Bi214 
661.61       55.  20.49   0.70  2.119E-02   661.66  84.990  8.528E-02 Cs137 
727.70       33.  27.27   0.47  1.982E-02   727.33   6.650  6.976E-01 Bi212 
874.11        2. 383.86   1.46  1.742E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  2.029E-02 Eu154 
911.18       88.  12.81   1.10  1.690E-02   911.20  26.200  5.520E-01 Ac228 
968.97       22.  44.12   1.52  1.617E-02   968.96  15.900  2.411E-01 Ac228 

1007.16        6.  87.86   1.55  1.575E-02  1004.72  17.860    PBC<MDA Eu154 
1004.72  17.860  5.928E-02 Eu154 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1111.23        8.  81.98   1.62  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.13       21.  38.15   1.63  1.455E-02  1120.29  14.910  2.642E-01 Bi214 
1407.94        6.  90.95   1.79  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      463.   4.84   1.58  1.187E-02  1460.82  10.550  9.925E+00 K40   
1621.63        2. 184.53   1.90  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.60       15.  32.79   1.95  1.013E-02  1764.49  15.310  2.681E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.97    74.74       112.        42. 2.147E+03   77.66   0.726  -        
308.51    77.12        99.        66. 3.082E+03   49.24   0.532  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.77    59.18       121.       -20.    -0.008   159.19   0.750s
Ac-228    373.41    93.35        89.        30.     0.011    94.40   0.629D
U-235     373.41    93.35       126.        34.     0.013    98.65   0.751D
Pa-234    529.73   132.44        88.        20.     0.007   143.62   0.791s
U-235     742.82   185.73       119.        42.     0.015    79.92   0.847s
Ra-226    743.20   185.82        81.        39.     0.014    75.00   0.570s
Pb-212    954.04   238.55        93.       346.     0.128    14.00   0.912s
Pb-214    966.21   241.59        88.        79.     0.029    42.17   1.059s
Tl-208   1108.70   277.22        45.        25.     0.009    84.14   0.940 
Pb-214   1180.90   295.27        48.       124.     0.046    24.78   1.139 
Pb-212   1200.40   300.15        46.        20.     0.007   109.18   0.423s
Ac-228   1353.64   338.46        29.        69.     0.025    34.39   0.914 
Eu-152   1377.02   344.31        38.         5.     0.002   342.93   1.005s
Pb-214   1407.52   351.94        71.       209.     0.078    18.70   0.838 
Pa-234   2277.38   569.42        26.         6.     0.002   267.70   1.210s
Tl-208   2332.12   583.11        23.        98.     0.036    26.60   1.103 
Bi-214   2436.66   609.24        40.       168.     0.062    19.14   1.147 
Cs-137   2646.15   661.61        24.        55.     0.020    40.98   0.700s
Bi-212   2910.50   727.70        12.        33.     0.012    54.55   0.467s
Eu-152   3117.13   779.35        29.        -4.    -0.002   366.48   1.383s
Eu-154   3496.21   874.11        17.         2.     0.001   767.71   1.455s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   3518.69   879.73        15.        -3.    -0.001   461.96   1.460s
Pa-234   3532.43   883.17        14.        -1.     0.000  1435.87   1.462s
Ac-228   3644.48   911.18        13.        88.     0.032    25.63   1.095s
Pa-234   3790.40   947.65        27.        -5.    -0.002   288.04   1.508s
Ac-228   3875.71   968.97        37.        22.     0.008    88.25   1.524s
Eu-154   3984.17   996.08        21.        -1.     0.000  1161.19   1.543s
Eu-154   4028.48  1007.16        11.         6.     0.002   175.71   1.549s
Eu-152   4444.88  1111.23        18.         8.     0.003   163.97   1.621s
Bi-214   4480.48  1120.13        20.        21.     0.008    76.30   1.626s
Eu-154   5097.90  1274.44        21.        -3.    -0.001   386.27   1.720s
Co-60    5331.66  1332.86        15.        -1.     0.000  1770.66   1.752s
Eu-152   5632.11  1407.94        10.         6.     0.002   181.91   1.793s
K-40     5843.48  1460.76        28.       446.     0.165     9.69   1.583 
Bi-212   6487.28  1621.63         8.         2.     0.001   369.07   1.895s
Bi-214   7059.50  1764.60         5.        15.     0.006    65.58   1.953s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3442E-01                                      5.12E+12             
911.20 5.520E-01  (  5.348E-02 1.28E+01 2.62E+01 G  
968.96 2.411E-01 -   1.537E-01 4.41E+01 1.59E+01 G  
338.32 4.940E-01  (  9.099E-02 1.72E+01 1.14E+01 G  

Energy duplication    
93.35 6.251E-01     4.598E-01 4.72E+01 4.10E+00 XA 

Am-241   I  -2.0455E-01                                      1.58E+05             
59.54-2.046E-01 ?(  2.577E-01 7.96E+01 3.59E+01 G  

Bi-212   N   6.9763E-01                                      5.12E+12             
727.33 6.976E-01  (  1.706E-01 2.73E+01 6.65E+00 G  
785.37 7.291E-02 %   1.460E+00 1.22E+03 1.11E+00 G  

1620.74 3.940E-01 -   1.120E+00 1.85E+02 1.51E+00 G  

Bi-214   N   4.5896E-01                                      5.84E+05             
609.31 4.590E-01  (P 4.007E-02 9.57E+00 4.55E+01 G  

1120.29 2.642E-01 -   1.355E-01 3.82E+01 1.49E+01 G  
1764.49 2.681E-01 -   8.888E-02 3.28E+01 1.53E+01 G  

Co-60    T  -1.3996E-03                                      1.93E+03             
1332.49-1.400E-03 &(  2.021E-02 8.85E+02 1.00E+02 G  
1173.23 0.000E+00 +   2.688E-02 1.00E+03 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   8.5280E-02                                      1.10E+04             
661.66 8.528E-02  (  1.770E-02 2.05E+01 8.50E+01 G  

Eu-152   I   5.4232E-02                                      4.94E+03             
344.28 1.655E-02  (  4.521E-02 1.71E+02 2.66E+01 G  
121.78 2.491E-03 %   6.949E-02 1.70E+03 2.84E+01 G  
778.90-4.894E-02 +   1.425E-01 1.83E+02 1.30E+01 G  
964.08 0.000E+00 &   2.470E-01 1.00E+03 1.45E+01 G  

1112.08 1.170E-01 &(  1.429E-01 8.20E+01 1.34E+01 G  
1408.01 6.195E-02 ?(  8.228E-02 9.10E+01 2.09E+01 G  

Eu-154   I   4.3480E-02                                      3.14E+03             
873.18 2.029E-02 ?(  1.254E-01 3.84E+02 1.22E+01 G  
123.07 1.334E-03 %   4.119E-02 1.88E+03 4.04E+01 G  

1274.43-2.122E-02 +   6.487E-02 1.93E+02 3.49E+01 G  
723.30-3.468E-05 %   7.010E-02 1.23E+05 2.00E+01 G  

1004.72 5.928E-02 ?(  7.588E-02 8.79E+01 1.79E+01 G  
996.25-1.921E-02 +   1.813E-01 5.81E+02 1.05E+01 G  

K-40     N   9.9248E+00                                      4.57E+11             
1460.82 9.925E+00  (P 2.746E-01 4.84E+00 1.06E+01 G  

Pa-234   N   6.7525E-02                                      1.63E+12             
131.30 6.548E-02 ?(  7.352E-02 7.18E+01 1.82E+01 G  
569.50 7.154E-02 ?(  1.497E-01 1.34E+02 9.30E+00 G  
946.00-6.666E-02 -   1.508E-01 1.44E+02 1.35E+01 G  
880.52-3.835E-02 -   1.404E-01 2.31E+02 1.05E+01 G  
883.24-1.246E-02 -   1.454E-01 7.18E+02 9.70E+00 G  

Pb-212   N   5.2281E-01                                      5.12E+12             
238.63 5.265E-01 @(  3.413E-02 7.00E+00 4.36E+01 G  
300.09 4.723E-01  (  3.778E-01 5.46E+01 3.18E+00 G  

Pb-214   N   4.9966E-01                                      5.84E+05             
351.93 4.961E-01  (P 4.638E-02 9.35E+00 3.56E+01 G  
295.22 5.066E-01  (P 6.563E-02 1.24E+01 1.84E+01 G  
242.00 7.303E-01 + P 2.004E-01 2.11E+01 7.27E+00 G  

Ra-226   N   6.5160E-01                                      5.84E+05             
186.21 6.516E-01  (  3.549E-01 3.75E+01 3.56E+00 G  

Th-234   N  -9.4343E-02                                      1.63E+12             
63.30-9.434E-02 %(  1.627E+00 1.05E+03 3.75E+00 G  
92.59-2.267E-02 %   5.243E-01 1.41E+03 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.3856E-01                                      5.12E+12             
583.19 1.386E-01  (  1.585E-02 1.33E+01 8.50E+01 G  
277.37 2.783E-01 +   1.701E-01 4.21E+01 6.60E+00 G  
860.53 0.000E+00 -   2.000E-01 1.00E+03 1.24E+01 G  

U-235    N   3.6923E-02                                      2.57E+11             
143.77 0.000E+00 ?(  1.485E-01 1.00E+03 1.09E+01 G  
205.32-4.910E-03 %   2.047E-01 2.54E+03 5.02E+00 G  
163.36-1.353E-02 &   3.164E-01 1.42E+03 5.08E+00 G  
185.72 4.401E-02  (  2.672E-02 4.00E+01 5.70E+01 G  

Energy duplication    
93.35 5.100E-01     3.888E-01 4.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.18       121.       -20.    -0.008   159.19  -2.046E-01   
U-235       93.35       126.        34.     0.013    98.65   5.100E-01   
Pa-234     132.44        88.        20.     0.007   143.62   6.548E-02   
U-235      185.73       119.        42.     0.015    79.92   4.401E-02   
Eu-152     344.31        38.         5.     0.002   342.93   1.655E-02   
Pa-234     569.42        26.         6.     0.002   267.70   7.154E-02   
Eu-152     779.35        29.        -4.    -0.002   366.48  -4.894E-02   
Eu-154     874.11        17.         2.     0.001   767.71   2.029E-02   
Pa-234     879.73        15.        -3.    -0.001   461.96  -3.835E-02   
Pa-234     883.17        14.        -1.     0.000  1435.87  -1.246E-02   
Pa-234     947.65        27.        -5.    -0.002   288.04  -6.666E-02   
Eu-154     996.08        21.        -1.     0.000  1161.19  -1.921E-02   
Eu-154    1007.16        11.         6.     0.002   175.71   5.928E-02   
Eu-152    1111.23        18.         8.     0.003   163.97   1.170E-01   
Eu-154    1274.44        21.        -3.    -0.001   386.27  -2.122E-02   
Co-60     1332.86        15.        -1.     0.000  1770.66  -1.400E-03   
Eu-152    1407.94        10.         6.     0.002   181.91   6.195E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3442E-01    5.3442E-01   1.1460E-01    1.2095E-01  5.348E-02
Am-241 #A   -2.0452E-01   -2.0455E-01   3.2563E-01    3.2597E-01  2.577E-01
Bi-212       6.9763E-01    6.9763E-01   3.8053E-01    3.8220E-01  1.706E-01
Bi-214       4.5894E-01    4.5896E-01   9.1056E-02    9.3364E-02  4.007E-02
Co-60  #A   -1.3835E-03   -1.3996E-03   2.4782E-02    2.4782E-02  2.021E-02
Cs-137       8.5107E-02    8.5280E-02   3.4947E-02    3.5160E-02  1.770E-02
Eu-152 #C    5.3988E-02    5.4232E-02   7.6178E-02    7.6223E-02  4.521E-02
Eu-154 #A    4.3173E-02    4.3480E-02   7.6401E-02    7.6434E-02  1.254E-01
K-40         9.9248E+00    9.9248E+00   9.9844E-01    1.1157E+00  2.746E-01
Pa-234 #A    6.7525E-02    6.7525E-02   9.6977E-02    9.8419E-02  7.352E-02
Pb-212       5.2281E-01    5.2281E-01   7.3206E-02    8.2401E-02  3.413E-02
Pb-214       4.9964E-01    4.9966E-01   7.8939E-02    8.2324E-02  4.638E-02
Ra-226       6.5157E-01    6.5160E-01   4.8871E-01    4.9013E-01  3.549E-01
Th-234 #A   -9.4343E-02   -9.4343E-02   1.9821E+00    1.9822E+00  1.627E+00
Tl-208       1.3856E-01    1.3856E-01   3.6854E-02    3.7905E-02  1.585E-02
U-235  #A    3.6923E-02    3.6923E-02   2.9508E-02    2.9592E-02  1.485E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.351E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.3513754E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251402-011                   Client ID : FZ01-SU23-007         

Seqnum : 1404009345004                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140106_004                               Batch         : 205929                       Time      : 06-JAN-2014 13:16     

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 17:44:47     Caldate       : 06-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 375.13 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       -0.000291         0.163                 .1975            .1975            0.015       u        

Bismuth-212                         0.262             0.206                 .27277           .2731            -0.0012     u        

Bismuth-214                         0.440             0.0314                .082388          .084729          0.046       u        

Cesium-137                          0.0966            0.0160      0.07      .034204          .034482          0.0063      u        

Cobalt-60                           0.00479           0.0196      0.03      .014179          .014181          0           u        

Europium-152                        0.00496           0.0585                .039644          .039645          0.022       u        

Europium-154                        -0.000948         0.142                 .0026909         .0026913         0.028       u        

Lead-212                            0.479             0.0377                .07366           .081402          0.0048      u        

Lead-214                            0.469             0.0370                .084177          .086986          0.041       u        

Potassium-40                        10.7              0.179                 .95604           1.0969           -0.12       u        

Protactinium-234                    -0.0359           0.0943                .11652           .11686           0.036       u        

Radium-226 (By Bismuth-214)         0.440             0.0314      0.2       .082388          .084729          0.046       u        

Thallium-208                        0.129             0.0162                .035484          .036432          0.00091     u        

Thorium-232 (By Actinium-228)       0.674             0.0454      0.9       .13019           .13901           0.022       u        

Thorium-234                         0.389             1.49                  .35615           .35804           -0.31       u        

Uranium-235                         0.0388            0.121                 .024861          .024972          0.021       u        

u=use  

Page 1 of 1                                                                                                             1404009345004
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Sample description                                             
251402-011,205929                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140106_004.An1

Acquisition information
Start time:                 1/6/2014 13:16:21
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 11:59:45
Zero offset:           0.021 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.325E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7513E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.7513E+02) = 

2.6657E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0921

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.84       54.  28.61   0.74  2.066E-02
77.10       96.  18.46   0.74  2.236E-02
87.41       46.  33.51   0.40  2.952E-02
92.53       33.  47.83   0.76  3.305E-02    92.59   4.343  6.126E-01 Th234 

93.35   5.760  4.559E-01 U235  
93.35   4.100  6.405E-01 Ac228 
93.35   5.760  4.559E-01 U235  

92.53       33.  47.83   0.76  3.305E-02    92.59   4.343  6.126E-01 Th234 
93.35   5.760  4.559E-01 U235  
93.35   4.100  6.405E-01 Ac228 

92.58       37.  45.80   0.76  3.262E-02    92.59   4.343  6.916E-01 Th234 
93.35   5.760  5.147E-01 U235  
93.35   4.100  7.231E-01 Ac228 
92.59   4.343  6.916E-01 Th234 

121.78        4. 399.62   0.79  4.391E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  9.603E-03 Eu152 

122.37       30.  43.97   0.38  4.404E-02
185.82       50.  32.00   0.85  4.657E-02   185.72  57.000  5.008E-02 U235  

186.21   3.555  8.035E-01 Ra226 
185.72  57.000  5.008E-02 U235  

185.86       50.  31.46   0.85  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.018E-01 Ra226 

238.58      337.   7.54   0.89  4.225E-02   238.63  43.600  4.782E-01 Pb212 
241.70       56.  33.59   0.51  4.194E-02   242.00   7.268  4.946E-01 Pb214 
277.52       15.  79.95   0.94  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.12      115.  15.30   1.22  3.741E-02   295.22  18.414  4.441E-01 Pb214 
300.07       22.  45.29   0.97  3.702E-02   300.09   3.180  4.880E-01 Pb212 
338.27       77.  18.69   0.57  3.424E-02   338.32  11.400  5.278E-01 Ac228 
351.92      212.   8.97   1.05  3.334E-02   351.93  35.600  4.766E-01 Pb214 
510.86      127.  14.87   1.05  2.574E-02
569.50        1. 839.99   1.21  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.07       95.  13.75   1.07  2.347E-02   583.19  85.000  1.271E-01 Tl208 
609.39      171.   9.36   1.24  2.275E-02   609.31  45.490  4.401E-01 Bi214 
661.38       66.  17.70   0.75  2.149E-02   661.66  84.990  9.665E-02 Cs137 
727.47       14.  52.14   1.34  2.012E-02   727.33   6.650  2.795E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.03        1. 490.37   1.39  1.907E-02   785.37   1.110    PBC<MDA Bi212 
861.08        8.  93.40   1.45  1.790E-02   860.53  12.400    PBC<MDA Tl208 
911.06      107.  11.32   1.36  1.719E-02   911.20  26.200  6.350E-01 Ac228 
969.13       72.  15.66   0.77  1.647E-02   968.96  15.900  7.378E-01 Ac228 
996.02        3. 200.17   1.55  1.615E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.932E-02 Eu154 
1120.49       52.  19.72   0.88  1.485E-02  1120.29  14.910  6.266E-01 Bi214 
1173.26        4. 147.91   1.67  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1333.63        1. 652.98   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.84      530.   4.34   1.58  1.218E-02  1460.82  10.550  1.072E+01 K40   
1764.35       15.  33.36   1.98  1.045E-02  1764.49  15.310  2.483E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.99    74.78       107.        48. 2.323E+03   67.44   0.895  -      s 
308.02    77.04       112.        86. 3.845E+03   40.95   0.631  -        
349.49    87.41        94.        46. 1.575E+03   67.03   0.399  -      s 
489.32   122.37        70.        32. 7.353E+02   80.90   0.377  -      s 

2043.13   510.86        67.       127. 4.926E+03   29.73   1.052  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    370.16    92.58       123.        37.     0.014    91.61   0.757 
U-235     373.25    93.35       105.        33.     0.012    95.66   0.758D
Ac-228    373.25    93.35       105.        33.     0.012    95.66   0.758D
Eu-152    486.95   121.78       157.         4.     0.002   799.23   0.787s
Eu-154    492.34   123.13       144.        -8.    -0.003   408.83   0.789s
Pa-234    527.63   131.95       159.       -11.    -0.004   324.30   0.797s
U-235     570.51   142.67       100.        -4.    -0.001   753.06   0.810s
U-235     654.86   163.76       137.       -10.    -0.004   327.47   0.830s
U-235     743.05   185.82       102.        50.     0.018    64.00   0.852s
Ra-226    743.23   185.86        97.        50.     0.018    62.91   0.853s
Pb-212    954.07   238.58       125.       330.     0.122    15.08   0.893 
Pb-214    966.56   241.70       122.        56.     0.021    67.19   0.508s
Tl-208   1109.81   277.52        62.        15.     0.005   159.90   0.943s
Pb-214   1180.21   295.12        71.       115.     0.042    30.60   1.220s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1200.03   300.07        39.        22.     0.008    90.59   0.965 
Ac-228   1352.80   338.27        47.        77.     0.029    37.38   0.573s
Pb-214   1407.41   351.92        50.       212.     0.079    17.95   1.045s
Pa-234   2277.71   569.50        32.         1.     0.000  1679.97   1.212s
Tl-208   2331.98   583.07        27.        95.     0.035    27.50   1.068 
Bi-214   2437.30   609.39        27.       171.     0.063    18.72   1.238 
Cs-137   2645.26   661.38        22.        66.     0.024    35.39   0.746s
Eu-154   2892.22   723.12        30.        -2.    -0.001   703.53   1.340s
Bi-212   2909.62   727.47        20.        14.     0.005   104.28   1.344s
Eu-152   3111.00   777.81        21.        -2.    -0.001   559.50   1.385s
Bi-212   3139.90   785.03        17.         1.     0.000   980.73   1.390s
Tl-208   3444.12   861.08        22.         8.     0.003   186.81   1.448s
Eu-154   3492.76   873.23        24.        -4.    -0.001   402.79   1.457s
Pa-234   3521.84   880.50        25.        -1.     0.000  1500.92   1.463s
Pa-234   3521.71   880.47        22.        -4.    -0.001   387.90   1.465s
Ac-228   3644.08   911.06        11.       107.     0.040    22.63   1.358 
Ac-228   3876.42   969.13        16.        72.     0.027    31.32   0.772s
Eu-154   3984.01   996.02        18.         3.     0.001   400.34   1.547s
Eu-154   4017.70  1004.44        30.        -3.    -0.001   609.43   1.553s
Eu-152   4446.80  1111.69        27.        -5.    -0.002   297.04   1.627s
Bi-214   4481.99  1120.49        14.        52.     0.019    39.45   0.881s
Co-60    4693.14  1173.26        16.         4.     0.002   295.81   1.667s
Co-60    5334.83  1333.63        17.         1.     0.000  1305.97   1.764s
K-40     5843.85  1460.84        14.       516.     0.191     8.69   1.583 
Bi-214   7058.47  1764.35         5.        15.     0.006    66.73   1.981s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7380E-01                                      5.12E+12             
911.20 6.350E-01  (  4.535E-02 1.13E+01 2.62E+01 G  
968.96 7.378E-01  (  9.378E-02 1.57E+01 1.59E+01 G  
338.32 5.278E-01 -   1.090E-01 1.87E+01 1.14E+01 G  

Energy duplication    
93.35 6.405E-01 ?   4.696E-01 4.78E+01 4.10E+00 XA 

Am-241   I  -2.9057E-04                                      1.58E+05             
59.54-2.906E-04 &(  1.627E-01 3.40E+04 3.59E+01 G  

Bi-212   N   2.6157E-01                                      5.12E+12             
727.33 2.795E-01 &(  2.062E-01 5.21E+01 6.65E+00 G  
785.37 1.540E-01 ?(  1.223E+00 4.90E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.671E-01 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.4006E-01                                      5.84E+05             
609.31 4.401E-01  (  3.138E-02 9.36E+00 4.55E+01 G  

1120.29 6.266E-01 +   1.051E-01 1.97E+01 1.49E+01 G  
1764.49 2.483E-01 -   8.596E-02 3.34E+01 1.53E+01 G  

Co-60    T   4.7934E-03                                      1.93E+03             
1332.49 1.848E-03 ?(  1.962E-02 6.53E+02 1.00E+02 G  
1173.23 7.743E-03 ?(  1.779E-02 1.48E+02 9.98E+01 G  

Cs-137   I   9.6645E-02                                      1.10E+04             
661.66 9.665E-02  (  1.600E-02 1.77E+01 8.50E+01 G  

Eu-152   I   4.9603E-03                                      4.94E+03             
344.28 0.000E+00 ?(  5.846E-02 1.00E+03 2.66E+01 G  
121.78 9.603E-03 &(  6.278E-02 4.00E+02 2.84E+01 G  
778.90-2.555E-02 +   1.146E-01 2.80E+02 1.30E+01 G  
964.08 0.000E+00 -   3.056E-01 1.00E+03 1.45E+01 G  

1112.08-6.958E-02 +   1.627E-01 1.49E+02 1.34E+01 G  
1408.01 0.000E+00 -   9.146E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -9.4766E-04                                      3.14E+03             
873.18-4.432E-02 ?(  1.419E-01 2.01E+02 1.22E+01 G  
123.07-1.266E-02 +   4.202E-02 2.04E+02 4.04E+01 G  

1274.43 2.486E-03 %   6.236E-02 1.53E+03 3.49E+01 G  
723.30-1.493E-02 +   8.495E-02 3.52E+02 2.00E+01 G  

1004.72-2.414E-02 +   1.186E-01 3.05E+02 1.79E+01 G  
996.25 4.932E-02 ?(  1.560E-01 2.00E+02 1.05E+01 G  

K-40     N   1.0722E+01                                      4.57E+11             
1460.82 1.072E+01  (P 1.785E-01 4.34E+00 1.06E+01 G  

Pa-234   N  -3.5930E-02                                      1.63E+12             
131.30-3.593E-02 &(  9.434E-02 1.62E+02 1.82E+01 G  
569.50 1.146E-02 &   1.575E-01 8.40E+02 9.30E+00 G  
946.00-9.481E-04 %   1.293E-01 8.29E+03 1.35E+01 G  
880.52-1.374E-02 +   1.684E-01 7.50E+02 1.05E+01 G  
883.24-5.536E-02 +   1.701E-01 1.94E+02 9.70E+00 G  

Pb-212   N   4.7890E-01                                      5.12E+12             
238.63 4.782E-01  (P 3.773E-02 7.54E+00 4.36E+01 G  
300.09 4.880E-01 ?(P 3.310E-01 4.53E+01 3.18E+00 G  

Pb-214   N   4.6897E-01                                      5.84E+05             
351.93 4.766E-01 @(  3.704E-02 8.97E+00 3.56E+01 G  
295.22 4.441E-01 @(  7.629E-02 1.53E+01 1.84E+01 G  
242.00 4.946E-01 @(  2.248E-01 3.36E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   8.0184E-01                                      5.84E+05             
186.21 8.018E-01  (  3.709E-01 3.15E+01 3.56E+00 G  

Th-234   N   3.8878E-01                                      1.63E+12             
63.30 3.810E-02 %(  1.487E+00 2.37E+03 3.75E+00 G  
92.59 6.916E-01 ?(  4.868E-01 4.58E+01 4.34E+00 G  

Tl-208   N   1.2904E-01                                      5.12E+12             
583.19 1.271E-01  (  1.620E-02 1.37E+01 8.50E+01 G  
277.37 1.539E-01 &(  1.916E-01 7.99E+01 6.60E+00 G  
860.53 9.271E-02 &   1.316E-01 9.34E+01 1.24E+01 G  

U-235    N   3.8846E-02                                      2.57E+11             
143.77-1.967E-02 &(  1.209E-01 3.77E+02 1.09E+01 G  
205.32-7.978E-03 %   2.699E-01 2.06E+03 5.02E+00 G  
163.36-1.141E-01 +   3.021E-01 1.64E+02 5.08E+00 G  
185.72 5.008E-02 *(  2.367E-02 3.20E+01 5.70E+01 G  

Energy duplication    
93.35 4.559E-01 ?   3.343E-01 4.78E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      92.58       123.        37.     0.014    91.61   6.916E-01   
U-235       93.35       105.        33.     0.012    95.66   4.559E-01   
Eu-152     121.78       157.         4.     0.002   799.23   9.603E-03   
Eu-154     123.13       144.        -8.    -0.003   408.83  -1.266E-02   
Pa-234     131.95       159.       -11.    -0.004   324.30  -3.593E-02   
U-235      142.67       100.        -4.    -0.001   753.06  -1.967E-02   
U-235      163.76       137.       -10.    -0.004   327.47  -1.141E-01   
U-235      185.82       102.        50.     0.018    64.00   5.008E-02   
Ra-226     185.86        97.        50.     0.018    62.91   8.018E-01   
Pa-234     569.50        32.         1.     0.000  1679.97   1.146E-02   
Eu-154     723.12        30.        -2.    -0.001   703.53  -1.493E-02   
Bi-212     727.47        20.        14.     0.005   104.28   2.795E-01   
Eu-152     777.81        21.        -2.    -0.001   559.50  -2.555E-02   
Bi-212     785.03        17.         1.     0.000   980.73   1.540E-01   
Eu-154     873.23        24.        -4.    -0.001   402.79  -4.432E-02   
Pa-234     880.50        25.        -1.     0.000  1500.92  -1.374E-02   
Pa-234     880.47        22.        -4.    -0.001   387.90  -5.536E-02   
Eu-154     996.02        18.         3.     0.001   400.34   4.932E-02   
Eu-154    1004.44        30.        -3.    -0.001   609.43  -2.414E-02   
Eu-152    1111.69        27.        -5.    -0.002   297.04  -6.958E-02   
Co-60     1173.26        16.         4.     0.002   295.81   7.743E-03   
Co-60     1333.63        17.         1.     0.000  1305.97   1.848E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7380E-01    6.7380E-01   1.3019E-01    1.3901E-01  4.535E-02
Am-241 #A   -2.9053E-04   -2.9057E-04   1.9750E-01    1.9750E-01  1.627E-01
Bi-212 #     2.6157E-01    2.6157E-01   2.7277E-01    2.7310E-01  2.062E-01
Bi-214       4.4005E-01    4.4006E-01   8.2388E-02    8.4729E-02  3.138E-02
Co-60  #A    4.7383E-03    4.7934E-03   1.4179E-02    1.4181E-02  1.962E-02
Cs-137       9.6449E-02    9.6645E-02   3.4204E-02    3.4482E-02  1.600E-02
Eu-152 #A    4.9380E-03    4.9603E-03   3.9644E-02    3.9645E-02  5.846E-02
Eu-154 #A   -9.4097E-04   -9.4766E-04   2.6909E-03    2.6913E-03  1.419E-01
K-40         1.0722E+01    1.0722E+01   9.5604E-01    1.0969E+00  1.785E-01
Pa-234 #A   -3.5930E-02   -3.5930E-02   1.1652E-01    1.1686E-01  9.434E-02
Pb-212       4.7890E-01    4.7890E-01   7.3660E-02    8.1402E-02  3.773E-02
Pb-214 #     4.6895E-01    4.6897E-01   8.4177E-02    8.6986E-02  3.704E-02
Ra-226 #     8.0181E-01    8.0184E-01   5.0448E-01    5.0655E-01  3.709E-01
Th-234 #A    3.8878E-01    3.8878E-01   3.5615E-01    3.5804E-01  1.487E+00
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Tl-208       1.2904E-01    1.2904E-01   3.5484E-02    3.6432E-02  1.620E-02
U-235  #A    3.8846E-02    3.8846E-02   2.4861E-02    2.4972E-02  1.209E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.301E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.3009416E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251402-012                   Client ID : FZ01-SU23-008         

Seqnum : 1414009360005                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140106_005                               Batch         : 205929                       Time      : 06-JAN-2014 14:03     

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 15:48:45     Caldate       : 06-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 349.05 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0261            0.222                 .2712            .2712            0.018       u        

Bismuth-212                         0                 0.291                 .4522            .4522            0.099       u        

Bismuth-214                         0.488             0.0315                .085056          .087836          0.049       u        

Cesium-137                          0.0677            0.0132      0.07      .028128          .028294          -0.0066     u        

Cobalt-60                           -0.00924          0.0232      0.03      .029617          .029619          0.0086      u        

Europium-152                        0.0492            0.0488                .068137          .068179          0.010       u        

Europium-154                        0.0229            0.167                 .061106          .061117          0           u        

Lead-212                            0.429             0.0378                .073577          .079843          0.0051      u        

Lead-214                            0.448             0.0437                .080335          .083018          0.0050      u        

Potassium-40                        11.1              0.270                 1.0581           1.1955           -0.42       u        

Protactinium-234                    0.0367            0.0967                .086286          .086766          0.067       u        

Radium-226 (By Bismuth-214)         0.488             0.0315      0.2       .085056          .087836          0.049       u        

Thallium-208                        0.148             0.0121                .034057          .035344          0.0081      u        

Thorium-232 (By Actinium-228)       0.397             0.0543      0.9       .10459           .10847           -0.030      u        

Thorium-234                         1.70              1.62                  2.0912           2.0974           0.50        u        

Uranium-235                         0.175             0.151                 .1559            .15626           0.094       u        

u=use  

Page 1 of 1                                                                                                             1414009360005
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ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 14:48:55
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_005.An1              

Sample description                                             
251402-012,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_005.An1

Acquisition information
Start time:                 1/6/2014 14:03:41
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4905E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4905E+02) = 

2.8649E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_005.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 11:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.2181

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.12        3. 518.93   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.13       23.  61.33   0.75  1.051E-02    63.30   3.750  1.705E+00 Th234 
74.79       48.  30.13   0.73  1.956E-02
77.05       82.  19.04   0.73  2.132E-02
90.17       27.  51.98   0.49  3.059E-02
93.43       24.  63.67   0.75  3.251E-02    93.35   5.760  3.625E-01 U235  

93.35   4.100  5.093E-01 Ac228 
93.35   5.760  3.625E-01 U235  
93.35   4.100  5.093E-01 Ac228 

93.43       24.  63.67   0.75  3.251E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.093E-01 Ac228 

121.68        6. 265.10   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
131.31        5. 331.72   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
143.94       16. 102.99   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  9.136E-02 U235  
162.98       30.  44.66   0.82  4.743E-02   163.36   5.080  3.537E-01 U235  

163.36   5.080  3.537E-01 U235  
185.97       56.  25.82   0.39  4.645E-02   185.72  57.000  6.020E-02 U235  

186.21   3.555  9.659E-01 Ra226 
185.72  57.000  6.020E-02 U235  

238.60      274.   8.59   1.06  4.203E-02   238.63  43.600  4.285E-01 Pb212 
241.57       37.  40.40   0.31  4.172E-02   242.00   7.268  3.496E-01 Pb214 
277.04       31.  33.70   0.94  3.859E-02   277.37   6.600  3.483E-01 Tl208 
295.30      115.  14.63   1.08  3.712E-02   295.22  18.414  4.757E-01 Pb214 
299.64       34.  33.36   0.54  3.674E-02   300.09   3.180  8.273E-01 Pb212 
338.33       56.  23.65   1.00  3.394E-02   338.32  11.400  4.118E-01 Ac228 

338.32  11.400  4.118E-01 Ac228 
344.86       13.  76.03   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
352.09      184.   9.81   0.89  3.303E-02   351.93  35.600  4.332E-01 Pb214 
463.08       25.  32.92   0.56  2.727E-02
569.86        6. 117.69   1.21  2.356E-02   569.50   9.300    PBC<MDA Pa234 
583.17      101.  11.53   0.85  2.316E-02   583.19  85.000  1.477E-01 Tl208 
609.28      180.   8.42   1.05  2.246E-02   609.31  45.490  4.878E-01 Bi214 
661.85       42.  20.79   0.46  2.118E-02   661.66  84.990  6.766E-02 Cs137 
861.17       20.  37.00   0.32  1.760E-02   860.53  12.400  2.562E-01 Tl208 
911.23       64.  14.74   1.48  1.690E-02   911.20  26.200  4.174E-01 Ac228 

911.20  26.200  4.174E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 14:48:55
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_005.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
968.84       32.  27.99   1.52  1.617E-02   968.96  15.900  3.533E-01 Ac228 

968.96  15.900  3.533E-01 Ac228 
1114.09        5. 123.31   1.62  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.38       22.  34.07   1.63  1.455E-02  1120.29  14.910  2.949E-01 Bi214 
1273.87        5. 133.22   1.72  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1407.88        4. 149.04   1.79  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.76      502.   4.60   1.79  1.187E-02  1460.82  10.550  1.109E+01 K40   
1764.51       12.  36.92   1.95  1.013E-02  1764.49  15.310  2.241E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.98    74.74        84.        35. 1.804E+03   78.98   0.642  -      s 
308.02    77.00        88.        82. 3.846E+03   39.84   0.796  -        
360.69    90.17        85.        27. 8.832E+02  103.90   0.491  -      s 

1852.04   463.08        18.        25. 9.094E+02   65.84   0.559  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.53    59.12        85.         3.     0.001  1037.87   0.750s
Th-234    252.58    63.13        92.        23.     0.009   122.67   0.750 
U-235     373.41    93.35       102.        24.     0.009   127.34   0.751D
Ac-228    373.41    93.35       102.        24.     0.009   127.34   0.751D
Eu-152    486.69   121.68       110.         6.     0.002   530.19   0.781s
Eu-154    489.52   122.39       108.        -3.    -0.001   885.48   0.782s
Pa-234    525.19   131.31       145.         5.     0.002   663.45   0.791s
U-235     575.70   143.94       134.        16.     0.006   205.98   0.804s
U-235     651.86   162.98        73.        30.     0.011    89.32   0.824s
U-235     743.74   185.96        76.        49.     0.018    57.42   0.847s
Ra-226    743.81   185.97        68.        56.     0.021    51.64   0.387s
Pb-212    954.24   238.60       107.       274.     0.101    17.17   1.060 
Pb-214    966.13   241.57        93.        37.     0.014    80.81   0.313s
Tl-208   1107.97   277.04        39.        31.     0.011    67.41   0.940 
Pb-214   1181.01   295.30        61.       113.     0.042    29.25   1.078 
Pb-212   1198.36   299.64        40.        34.     0.012    66.72   0.536s
Ac-228   1353.11   338.33        59.        56.     0.021    47.30   0.999s
Eu-152   1379.22   344.86        42.        13.     0.005   152.05   1.005s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1408.15   352.09        59.       178.     0.066    19.61   0.886 
Pa-234   2279.15   569.86        19.         6.     0.002   235.37   1.211s
Tl-208   2332.38   583.17        13.       101.     0.038    23.06   0.850s
Bi-214   2436.83   609.28        23.       174.     0.064    16.84   1.048 
Cs-137   2647.08   661.85        13.        42.     0.016    41.57   0.455s
Tl-208   3444.42   861.17        10.        20.     0.007    74.00   0.323s
Pa-234   3520.83   880.27        24.        -1.     0.000  1949.33   1.460s
Ac-228   3644.70   911.23        13.        64.     0.024    29.49   1.483 
Pa-234   3781.96   945.54        20.        -2.    -0.001   556.96   1.508s
Ac-228   3875.19   968.84        23.        32.     0.012    55.99   1.524s
Eu-152   4456.31  1114.09        17.         5.     0.002   246.61   1.621s
Bi-214   4481.47  1120.38        18.        22.     0.008    68.14   1.626s
Co-60    4688.38  1172.09        24.        -1.     0.000  1555.29   1.659s
Eu-154   5095.61  1273.87        17.         5.     0.002   266.43   1.720s
Co-60    5334.26  1333.51        19.        -4.    -0.002   320.43   1.752s
Eu-152   5631.86  1407.88        14.         4.     0.001   298.09   1.793s
K-40     5843.50  1460.76        26.       484.     0.179     9.21   1.791 
Bi-212   6466.34  1616.40         6.        -1.    -0.001   496.52   1.895s
Bi-214   7059.13  1764.51         4.        12.     0.004    73.84   1.953s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.9717E-01                                      5.12E+12             
911.20 4.174E-01  (  5.425E-02 1.47E+01 2.62E+01 G  
968.96 3.533E-01  (  1.259E-01 2.80E+01 1.59E+01 G  
338.32 4.118E-01  (  1.321E-01 2.37E+01 1.14E+01 G  

Energy duplication    
93.35 5.093E-01     5.056E-01 6.37E+01 4.10E+00 XA 

Am-241   I   2.6130E-02                                      1.58E+05             
59.54 2.613E-02 ?(  2.218E-01 5.19E+02 3.59E+01 G  

Bi-214   N   4.8777E-01                                      5.84E+05             
609.31 4.878E-01  (P 3.154E-02 8.42E+00 4.55E+01 G  

1120.29 2.949E-01 -   1.297E-01 3.41E+01 1.49E+01 G  
1764.49 2.241E-01 -   8.560E-02 3.69E+01 1.53E+01 G  

Co-60    T  -9.2427E-03                                      1.93E+03             
1332.49-9.243E-03 ?(  2.320E-02 1.60E+02 1.00E+02 G  
1173.23-1.847E-03 +   2.344E-02 7.78E+02 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I   6.7658E-02                                      1.10E+04             
661.66 6.766E-02  (  1.320E-02 2.08E+01 8.50E+01 G  

Eu-152   I   4.9175E-02                                      4.94E+03             
344.28 4.182E-02 ?(  4.876E-02 7.60E+01 2.66E+01 G  
121.78 1.311E-02 &   5.654E-02 2.65E+02 2.84E+01 G  
778.90-3.164E-03 %   1.260E-01 2.43E+03 1.30E+01 G  
964.08 4.541E-03 %   1.685E-01 2.26E+03 1.45E+01 G  

1112.08 7.427E-02 ?(  1.407E-01 1.23E+02 1.34E+01 G  
1408.01 4.242E-02 ?(  9.771E-02 1.49E+02 2.09E+01 G  

Eu-154   I   2.2935E-02                                      3.14E+03             
873.18 5.836E-03 %(  1.665E-01 1.74E+03 1.22E+01 G  
123.07-5.420E-03 +   3.923E-02 4.43E+02 4.04E+01 G  

1274.43 2.890E-02 ?(  5.942E-02 1.33E+02 3.49E+01 G  
723.30 0.000E+00 -   1.577E-01 1.00E+03 2.00E+01 G  

1004.72-1.157E-03 %   8.674E-02 4.56E+03 1.79E+01 G  
996.25-6.858E-03 %   1.651E-01 1.47E+03 1.05E+01 G  

K-40     N   1.1094E+01                                      4.57E+11             
1460.82 1.109E+01  (P 2.703E-01 4.60E+00 1.06E+01 G  

Pa-234   N   3.6659E-02                                      1.63E+12             
131.30 1.785E-02 ?(  9.668E-02 3.32E+02 1.82E+01 G  
569.50 7.348E-02 ?(  1.330E-01 1.18E+02 9.30E+00 G  
946.00-3.024E-02 +   1.349E-01 2.78E+02 1.35E+01 G  
880.52-1.138E-02 &   1.813E-01 9.75E+02 1.05E+01 G  
883.24-6.855E-03 %   1.900E-01 1.69E+03 9.70E+00 G  

Pb-212   N   4.2852E-01                                      5.12E+12             
238.63 4.285E-01  (  3.776E-02 8.59E+00 4.36E+01 G  
300.09 8.273E-01 +   3.631E-01 3.34E+01 3.18E+00 G  

Pb-214   N   4.4769E-01                                      5.84E+05             
351.93 4.332E-01  (P 4.374E-02 9.81E+00 3.56E+01 G  
295.22 4.757E-01  (P 7.612E-02 1.46E+01 1.84E+01 G  
242.00 3.496E-01 - P 2.126E-01 4.04E+01 7.27E+00 G  

Ra-226   N   9.6591E-01                                      5.84E+05             
186.21 9.659E-01  (  3.348E-01 2.58E+01 3.56E+00 G  

Th-234   N   1.7048E+00                                      1.63E+12             
63.30 1.705E+00 ?(  1.622E+00 6.13E+01 3.75E+00 G  
92.59-5.134E-03 %   5.282E-01 6.25E+03 4.34E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Tl-208   N   1.4769E-01                                      5.12E+12             
583.19 1.477E-01  (  1.205E-02 1.15E+01 8.50E+01 G  
277.37 3.483E-01 +   1.636E-01 3.37E+01 6.60E+00 G  
860.53 2.562E-01 +   9.921E-02 3.70E+01 1.24E+01 G  

U-235    N   1.7454E-01                                      2.57E+11             
143.77 9.136E-02 ?(  1.505E-01 1.03E+02 1.09E+01 G  
205.32-1.599E-03 %   2.695E-01 1.02E+04 5.02E+00 G  
163.36 3.537E-01 &(  2.373E-01 4.47E+01 5.08E+00 G  
185.72 5.341E-02 -   2.194E-02 2.87E+01 5.70E+01 G  

Energy duplication    
93.35 3.625E-01     3.599E-01 6.37E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.12        85.         3.     0.001  1037.87   2.613E-02   
Th-234      63.13        92.        23.     0.009   122.67   1.705E+00   
U-235       93.35       102.        24.     0.009   127.34   3.625E-01   
Ac-228      93.35       102.        24.     0.009   127.34   5.093E-01   
Eu-152     121.68       110.         6.     0.002   530.19   1.311E-02   
Eu-154     122.39       108.        -3.    -0.001   885.48  -5.420E-03   
Pa-234     131.31       145.         5.     0.002   663.45   1.785E-02   
U-235      143.94       134.        16.     0.006   205.98   9.136E-02   
U-235      162.98        73.        30.     0.011    89.32   3.537E-01   
U-235      185.96        76.        49.     0.018    57.42   5.341E-02   
Ac-228     338.33        59.        56.     0.021    47.30   4.118E-01   
Eu-152     344.86        42.        13.     0.005   152.05   4.182E-02   
Pa-234     569.86        19.         6.     0.002   235.37   7.348E-02   
Pa-234     880.27        24.        -1.     0.000  1949.33  -1.138E-02   
Ac-228     911.23        13.        64.     0.024    29.49   4.174E-01   
Pa-234     945.54        20.        -2.    -0.001   556.96  -3.024E-02   
Ac-228     968.84        23.        32.     0.012    55.99   3.533E-01   
Eu-152    1114.09        17.         5.     0.002   246.61   7.427E-02   
Co-60     1172.09        24.        -1.     0.000  1555.29  -1.847E-03   
Eu-154    1273.87        17.         5.     0.002   266.43   2.890E-02   
Co-60     1333.51        19.        -4.    -0.002   320.43  -9.243E-03   
Eu-152    1407.88        14.         4.     0.001   298.09   4.242E-02   
Bi-212    1616.40         6.        -1.    -0.001   496.52  -2.483E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #     3.9717E-01    3.9717E-01   1.0459E-01    1.0847E-01  5.425E-02
Am-241 #A    2.6126E-02    2.6130E-02   2.7120E-01    2.7120E-01  2.218E-01
Bi-212 #A    0.0000E+00    0.0000E+00   4.5220E-01    4.5220E-01  2.907E-01
Bi-214       4.8775E-01    4.8777E-01   8.5056E-02    8.7836E-02  3.154E-02
Co-60  #A   -9.1365E-03   -9.2427E-03   2.9617E-02    2.9619E-02  2.320E-02
Cs-137       6.7521E-02    6.7658E-02   2.8128E-02    2.8294E-02  1.320E-02
Eu-152 #C    4.8954E-02    4.9175E-02   6.8137E-02    6.8179E-02  4.876E-02
Eu-154 #A    2.2773E-02    2.2935E-02   6.1106E-02    6.1117E-02  1.665E-01
K-40         1.1094E+01    1.1094E+01   1.0581E+00    1.1955E+00  2.703E-01
Pa-234 #A    3.6659E-02    3.6659E-02   8.6286E-02    8.6766E-02  9.668E-02
Pb-212       4.2852E-01    4.2852E-01   7.3577E-02    7.9843E-02  3.776E-02
Pb-214       4.4768E-01    4.4769E-01   8.0335E-02    8.3018E-02  4.374E-02
Ra-226       9.6588E-01    9.6591E-01   4.9878E-01    5.0183E-01  3.348E-01
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Th-234 #     1.7048E+00    1.7048E+00   2.0912E+00    2.0974E+00  1.622E+00
Tl-208       1.4769E-01    1.4769E-01   3.4057E-02    3.5344E-02  1.205E-02
U-235  #C    1.7454E-01    1.7454E-01   1.5590E-01    1.5626E-01  1.505E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.364E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.3638770E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BLANK USER REPORT FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : QC719584                                                       

Seqnum : 1404023720003.1                               Matrix        : Soil                                                           

File   : 13_20140116_003                               Batch         : 205929                       Time      : 16-JAN-2014 11:56     

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 17:44:47     Caldate       : 16-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.5 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.0181        0.117         .14413        .14413        u     
Bismuth-212                     0.0993        0.0553        .25123        .25128        u     
Bismuth-214                     0.0492        0.0285        .04123        .041289       u     
Cesium-137                      -0.00655      0.0160  0.07  .020611       .020613       u     
Cobalt-60                       0.00860       0.0124  0.03  .012532       .012538       u     
Europium-152                    0.0104        0.0374        .03029        .030294       u     
Europium-154                    0             0.0346        .11103        .11103        u     
Lead-212                        0.00507       0.0176        .021807       .02181        u     
Lead-214                        0.00504       0.0269        .034237       .034237       u     
Potassium-40                    -0.415        0.236         16.605        16.605        u     
Protactinium-234                0.0673        0.0484        .069043       .071042       u     
Radium-226 (By Bismuth-214)     0.0492        0.0285  0.2   .04123        .041289       u     
Thallium-208                    0.00814       0.0129        .01522        .015229       u     
Thorium-232 (By Actinium-228)   -0.0296       0.0336  0.9   1.1832        1.1832        u     
Thorium-234                     0.500         0.672         .90011        .90135        u     
Uranium-235                     0.0943        0.0808        .10484        .105          u     

u=use  

Page 1 of 1                                                                                                           1404023720003.1
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ORTEC g v - i (3263) Env32  G53W4.25  1/16/2014 13:40:48
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_003.An1              

Sample description                                             
qc719584,205929                                                 

Spectrum Filename: C:\User\Spectra\Det13\13_20140116_003.An1

Acquisition information
Start time:                 1/16/2014 11:56:25
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1550E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1550E+02) = 

3.1696E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/10/2013 14:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

1/15/2014 19:41:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.89    59.52        25.         2.     0.001   796.78   0.750s
Th-234    249.90    62.52        16.         7.     0.003   180.13   0.750s
Ac-228    373.20    93.35        41.        -6.    -0.002   432.90   0.752D
U-235     373.20    93.35        38.        -4.    -0.002   432.90   0.752D
Eu-152    478.71   119.73        22.         1.     0.000  1569.05   0.783s
Pa-234    520.19   130.10        30.        17.     0.006   102.55   0.793 
U-235     571.68   142.97        32.        15.     0.006   118.64   0.807s
U-235     647.04   161.82        21.         8.     0.003   188.11   0.827s
U-235     743.44   185.92        32.         9.     0.003   189.21   0.851s
Ra-226    752.24   188.12        23.         4.     0.002   322.82   0.852s
U-235     819.89   205.03        31.        -5.    -0.002   356.02   0.871s
Pb-214    967.42   241.91        30.         1.     0.000   504.02   0.909s
Pb-214   1181.70   295.48        23.        -2.    -0.001   269.31   0.963s
Pb-212   1200.54   300.20        13.         2.     0.001   430.06   0.968s
Ac-228   1344.41   336.16        20.        -6.    -0.002   404.87   1.006s
Pb-214   1405.59   351.46        19.         2.     0.001   109.11   1.020s
Bi-214   2435.90   609.02        16.        16.     0.006    52.34   1.212s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2647.57   661.93        16.        -4.    -0.001   314.48   1.303s
Eu-152   3118.48   779.64        10.        -3.    -0.001   370.95   1.399s
Tl-208   3443.30   860.83         6.         4.     0.002   186.96   1.463s
Pa-234   3521.06   880.27         7.         4.     0.002   206.04   1.479 
Pa-234   3789.35   947.32        14.        -3.    -0.001   399.41   1.527 
Eu-152   3861.87   965.45        18.        -6.    -0.002   219.78   1.540s
Eu-154   3986.74   996.66        15.        -4.    -0.002   286.63   1.563s
Eu-154   4037.34  1009.31         0.         0.     0.000   547.78   1.570s
Eu-152   4446.53  1111.58         7.         3.     0.001   290.00   1.643s
Bi-214   4481.60  1120.34        12.        -1.     0.000   388.71   1.648s
Co-60    4692.85  1173.14         4.         5.     0.002   145.69   1.683s
Co-60    5330.60  1332.52         5.         2.     0.001   293.24   1.778s
Eu-152   5630.13  1407.37         4.        -1.     0.000   519.93   1.820s
Bi-212   6482.75  1620.43         5.         3.     0.001   252.94   1.925s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -2.9579E-02                                      5.12E+12             
911.20-2.958E-02 %(P 3.363E-02 1.00E+03 2.62E+01 G  
968.96-4.398E-02 % P 1.011E-01 1.00E+03 1.59E+01 G  
338.32-4.971E-02 + P 8.403E-02 2.02E+02 1.14E+01 G  

Energy duplication    
93.35-1.512E-01 + P 3.472E-01 2.16E+02 4.10E+00 XA 

Am-241   I   1.8089E-02                                      1.58E+05             
59.54 1.809E-02 ?(  1.166E-01 3.98E+02 3.59E+01 G  

Bi-212   N   9.9324E-02                                      5.12E+12             
727.33 0.000E+00 ?(  5.526E-02 1.00E+03 6.65E+00 G  
785.37 5.237E-02 &   1.109E+00 1.30E+03 1.11E+00 G  

1620.74 5.367E-01 ?(  9.888E-01 1.26E+02 1.51E+00 G  

Bi-214   N   4.9151E-02                                      5.84E+05             
609.31 4.915E-02  (P 2.854E-02 2.62E+01 4.55E+01 G  

1120.29-1.341E-02 & P 1.149E-01 1.94E+02 1.49E+01 G  
1764.49-7.436E-02 % P 8.947E-02 1.00E+03 1.53E+01 G  

Co-60    T   8.6012E-03                                      1.93E+03             
1332.49 5.746E-03 ?(  1.242E-02 1.47E+02 1.00E+02 G  
1173.23 1.146E-02 ?(  1.093E-02 7.28E+01 9.98E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -6.5539E-03                                      1.10E+04             
661.66-6.554E-03 ?(  1.604E-02 1.57E+02 8.50E+01 G  

Eu-152   I   1.0445E-02                                      4.94E+03             
344.28 2.063E-03 %(  3.743E-02 1.11E+03 2.66E+01 G  
121.78 2.182E-03 ?(  2.794E-02 7.85E+02 2.84E+01 G  
778.90-3.210E-02 +   9.222E-02 1.85E+02 1.30E+01 G  
964.08-7.794E-02 +   1.308E-01 1.10E+02 1.45E+01 G  

1112.08 4.457E-02 &(  9.700E-02 1.45E+02 1.34E+01 G  
1408.01-1.417E-02 +   5.669E-02 2.60E+02 2.09E+01 G  

K-40     N  -4.1513E-01                                      4.57E+11             
1460.82-4.151E-01 &(P 2.359E-01 1.00E+03 1.06E+01 G  

Pa-234   N   6.7327E-02                                      1.63E+12             
131.30 6.500E-02  (  4.839E-02 5.13E+01 1.82E+01 G  
569.50 0.000E+00 -   9.865E-02 1.00E+03 9.30E+00 G  
946.00-3.889E-02 -   1.220E-01 2.00E+02 1.35E+01 G  
880.52 7.136E-02  (  1.065E-01 1.03E+02 1.05E+01 G  
883.24 3.048E-03 %   1.173E-01 2.35E+03 9.70E+00 G  

Pb-212   N   5.0708E-03                                      5.12E+12             
238.63 6.485E-04 %(  1.759E-02 1.65E+03 4.36E+01 G  
300.09 6.570E-02 &(  2.222E-01 2.15E+02 3.18E+00 G  

Pb-214   N   5.0369E-03                                      5.84E+05             
351.93 4.339E-03  (P 2.690E-02 5.46E+01 3.56E+01 G  
295.22-8.464E-03 + P 5.108E-02 1.35E+02 1.84E+01 G  
242.00 8.454E-03 ?(P 1.339E-01 2.52E+02 7.27E+00 G  

Ra-226   N   8.4975E-02                                      5.84E+05             
186.21 8.497E-02 ?(  2.160E-01 1.61E+02 3.56E+00 G  

Th-234   N   4.9971E-01                                      1.63E+12             
63.30 4.997E-01 ?(  6.720E-01 9.01E+01 3.75E+00 G  
92.59 0.000E+00 &   3.510E-01 1.00E+03 4.34E+00 G  

Tl-208   N   8.1410E-03                                      5.12E+12             
583.19 3.460E-04 %(  1.288E-02 2.27E+03 8.50E+01 G  
277.37 0.000E+00 -   1.570E-01 1.00E+03 6.60E+00 G  
860.53 6.157E-02 ?(  8.126E-02 9.35E+01 1.24E+01 G  

U-235    N   9.4283E-02                                      2.57E+11             
143.77 9.193E-02 ?(  8.083E-02 5.93E+01 1.09E+01 G  
205.32-6.435E-02 -   1.821E-01 1.78E+02 5.02E+00 G  
163.36 9.935E-02 ?(  1.420E-01 9.41E+01 5.08E+00 G  
185.72 1.083E-02 -   1.581E-02 9.46E+01 5.70E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35-6.910E-02 -   2.400E-01 2.16E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52        25.         2.     0.001   796.78   1.809E-02   
Th-234      62.52        16.         7.     0.003   180.13   4.997E-01   
Ac-228      93.35        41.        -6.    -0.002   432.90  -1.512E-01  P
U-235       93.35        38.        -4.    -0.002   432.90  -6.910E-02   
Eu-152     119.73        22.         1.     0.000  1569.05   2.182E-03   
U-235      142.97        32.        15.     0.006   118.64   9.193E-02   
U-235      161.82        21.         8.     0.003   188.11   9.935E-02   
U-235      185.92        32.         9.     0.003   189.21   1.083E-02   
Ra-226     188.12        23.         4.     0.002   322.82   8.497E-02   
U-235      205.03        31.        -5.    -0.002   356.02  -6.435E-02   
Pb-214     241.91        30.         1.     0.000   504.02   8.454E-03  P
Pb-214     295.48        23.        -2.    -0.001   269.31  -8.464E-03  P
Pb-212     300.20        13.         2.     0.001   430.06   6.570E-02   
Ac-228     336.16        20.        -6.    -0.002   404.87  -4.971E-02  P
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214     351.46        19.         2.     0.001   109.11   4.339E-03  P
Cs-137     661.93        16.        -4.    -0.001   314.48  -6.554E-03   
Eu-152     779.64        10.        -3.    -0.001   370.95  -3.210E-02   
Tl-208     860.83         6.         4.     0.002   186.96   6.157E-02   
Eu-152     965.45        18.        -6.    -0.002   219.78  -7.794E-02   
Eu-154     996.66        15.        -4.    -0.002   286.63  -7.677E-02   
Eu-154    1009.31         0.         0.     0.000   547.78  -4.306E-03   
Eu-152    1111.58         7.         3.     0.001   290.00   4.457E-02   
Co-60     1173.14         4.         5.     0.002   145.69   1.146E-02   
Co-60     1332.52         5.         2.     0.001   293.24   5.746E-03   
Eu-152    1407.37         4.        -1.     0.000   519.93  -1.417E-02   
Bi-212    1620.43         5.         3.     0.001   252.94   5.367E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -2.9579E-02   -2.9579E-02   1.1832E+00    1.1832E+00  3.363E-02
Am-241 #A    1.8086E-02    1.8089E-02   1.4413E-01    1.4413E-01  1.166E-01
Bi-212 #C    9.9324E-02    9.9324E-02   2.5123E-01    2.5128E-01  5.526E-02
Bi-214 #     4.9149E-02    4.9151E-02   4.1230E-02    4.1289E-02  2.854E-02
Co-60  #A    8.4877E-03    8.6012E-03   1.2532E-02    1.2538E-02  1.242E-02
Cs-137 #A   -6.5386E-03   -6.5539E-03   2.0611E-02    2.0613E-02  1.604E-02
Eu-152 #A    1.0391E-02    1.0445E-02   3.0290E-02    3.0294E-02  3.743E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.1103E-01    1.1103E-01  3.457E-02
K-40   #A   -4.1513E-01   -4.1513E-01   1.6605E+01    1.6605E+01  2.359E-01
Pa-234       6.7327E-02    6.7327E-02   6.9043E-02    7.1042E-02  4.839E-02
Pb-212 #A    5.0708E-03    5.0708E-03   2.1807E-02    2.1810E-02  1.759E-02
Pb-214 #A    5.0367E-03    5.0369E-03   3.4237E-02    3.4237E-02  2.690E-02
Ra-226 #A    8.4971E-02    8.4975E-02   2.7432E-01    2.7436E-01  2.160E-01
Th-234 #A    4.9971E-01    4.9971E-01   9.0011E-01    9.0135E-01  6.720E-01
Tl-208 #A    8.1410E-03    8.1410E-03   1.5220E-02    1.5229E-02  1.288E-02
U-235  #     9.4283E-02    9.4283E-02   1.0484E-01    1.0500E-01  8.083E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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ORTEC g v - i (3263) Env32  G53W4.25  1/16/2014 13:40:48
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_003.An1              

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     4.915E-02  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 4.9151003E-02  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 251402 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE13                                                           
Seqnum        : 1404003665003.1                                                  
File          : 13_20140102_003                                                  
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC719585                                                         
Matrix        : Soil                                                             
Batch         : 205929                                                           
Time          : 02-JAN-2014 13:52                                                
Sample Amount : 335.93 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.51 %                                                           
Cal           : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.67  105   54-146  .42512        .74699        u    

u=use  

Page 1 of 1                                                                                                           1404003665003.1
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Sample description                                             
qc719585,205929,s21337,lcs                                      

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_003.An1

Acquisition information
Start time:                 1/2/2014 13:52:44
Live time:               2700
Real time:               2714
Dead time:                  0.51 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.3593E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3593E+02) = 

2.9768E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/10/2013 14:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0512

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.30       28.  53.51   0.00  0.000E+00
46.43       18. 102.06   0.34  1.289E-03
49.59       18. 122.35   0.34  2.574E-03
63.30       29. 138.50   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.978E+00 Th234 
64.50        9. 159.13   0.20  1.262E-02
74.81      665.   6.97   0.73  2.067E-02
77.18     1172.   4.19   0.73  2.245E-02
79.35      104.  33.82   0.73  2.404E-02
87.25      435.   9.02   0.74  2.938E-02
89.93      178.  19.59   0.74  3.103E-02
92.72       52.  64.20   0.83  3.270E-02    92.59   4.343  1.094E+00 Th234 

93.35   5.760  8.139E-01 U235  
92.59   4.343  1.094E+00 Th234 
93.35   5.760  8.139E-01 U235  

94.39       49.  63.26   0.75  3.305E-02    93.35   4.100    PBC<MDA Ac228 
99.10       48.  58.52   0.56  3.603E-02
112.04       41.  81.01   0.64  4.123E-02
121.80       33. 101.10   0.78  4.420E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  5.538E-02 Eu154 
121.87       30. 138.59   0.78  4.391E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  4.983E-02 Eu154 
121.78  28.410  7.118E-02 Eu152 

131.26       11. 351.68   0.79  4.568E-02   131.30  18.200    PBC<MDA Pa234 
143.46       21. 192.85   0.80  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.216E-01 U235  
152.27       30. 101.72   0.70  4.740E-02
156.05       56.  59.28   0.36  4.748E-02
178.35       42.  75.07   0.44  4.698E-02
186.14      861.   5.78   0.83  4.654E-02   185.72  57.000  9.661E-01 U235  

186.21   3.555  1.550E+01 Ra226 
185.72  57.000  9.661E-01 U235  

190.81       13. 111.96   0.00  4.624E-02
212.77       12. 148.25   0.24  4.453E-02
221.72       43.  64.78   0.88  4.375E-02
223.42       11. 248.52   0.88  4.360E-02
230.67        6. 343.92   0.41  4.296E-02
235.37       39.  65.42   0.89  4.254E-02
238.61      350.   9.94   0.89  4.225E-02   238.63  43.600  5.554E-01 Pb212 
241.98     1637.   3.48   0.89  4.194E-02   242.00   7.268  1.600E+01 Pb214 
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250.35       31.  74.77   0.51  4.120E-02
258.90       63.  52.60   0.64  4.044E-02
267.01       13. 152.80   0.31  3.974E-02
295.24     3490.   2.04   0.93  3.740E-02   295.22  18.414  1.510E+01 Pb214 
314.22       18. 131.55   0.96  3.594E-02
317.32       24.  83.77   0.97  3.571E-02
324.66       38.  65.10   0.45  3.518E-02
329.55       14. 171.40   0.50  3.484E-02
338.39      106.  26.80   0.61  3.423E-02   338.32  11.400  8.055E-01 Ac228 
346.80       16. 133.30   0.64  3.367E-02
351.94     6034.   1.34   1.00  3.334E-02   351.93  35.600  1.515E+01 Pb214 
355.13        5. 296.67   1.00  3.314E-02
368.17       25.  82.04   0.54  3.234E-02
386.96       34.  60.42   0.59  3.125E-02
405.91       43.  45.69   1.05  3.023E-02
407.66       13. 160.26   1.05  3.014E-02
408.74       10. 214.34   1.05  3.009E-02
413.72       10. 206.46   1.06  2.983E-02
415.10       16. 129.36   1.06  2.976E-02
416.30       11. 159.72   1.06  2.970E-02
420.21       25.  84.22   1.06  2.951E-02
439.96        7. 170.38   0.37  2.858E-02
457.72       19.  66.04   0.29  2.780E-02
465.75       16.  99.79   1.10  2.746E-02
469.68       24.  71.46   1.11  2.730E-02
470.95       12. 140.48   1.11  2.725E-02
480.40       58.  31.75   0.69  2.687E-02
487.15       60.  34.42   0.85  2.661E-02
491.86       25.  63.05   0.31  2.643E-02
510.78      171.  17.89   1.00  2.574E-02
520.06       28.  54.12   0.43  2.542E-02
533.34       40.  49.04   0.66  2.498E-02
569.66        5. 393.49   1.19  2.385E-02   569.50   9.300    PBC<MDA Pa234 
580.07       47.  38.29   1.20  2.355E-02
583.28      115.  17.31   1.21  2.346E-02   583.19  85.000  1.714E-01 Tl208 
609.31     4688.   1.56   1.27  2.275E-02   609.31  45.490  1.350E+01 Bi214 
621.79       18.  56.11   0.44  2.244E-02
661.68       67.  23.64   1.27  2.148E-02   661.66  84.990  1.091E-01 Cs137 
665.47      126.  13.86   1.28  2.140E-02
668.42        8. 188.18   1.28  2.133E-02
703.29       60.  34.02   0.57  2.059E-02
727.97        4. 407.35   1.33  2.012E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  8.896E-02 Bi212 
752.82       59.  27.85   0.32  1.964E-02
768.20      454.   6.35   1.19  1.937E-02
776.65       10. 119.62   1.37  1.918E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.219E-01 Eu152 
782.09       27.  44.25   1.37  1.913E-02
786.10      104.  16.34   1.37  1.906E-02   785.37   1.110  1.463E+01 Bi212 

785.37   1.110  1.463E+01 Bi212 
788.06       21.  83.15   1.37  1.903E-02
806.10      145.  17.63   1.21  1.873E-02
839.22       63.  29.52   0.39  1.821E-02
848.06       13.  86.16   0.22  1.808E-02
860.71       22.  70.48   1.43  1.790E-02   860.53  12.400    PBC<MDA Tl208 
882.65       13. 113.59   1.45  1.757E-02   883.24   9.700    PBC<MDA Pa234 
890.07       37.  38.92   0.43  1.748E-02
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.41       83.  19.92   1.47  1.719E-02   911.20  26.200  5.488E-01 Ac228 
916.00       13.  93.84   1.47  1.713E-02
934.13      273.   9.74   1.39  1.690E-02
950.23        4. 288.61   1.50  1.675E-02   946.00  13.500    PBC<MDA Pa234 
953.73       19.  54.61   0.34  1.665E-02
964.61       55.  32.68   0.79  1.652E-02   964.08  14.500  6.848E-01 Eu152 

964.08  14.500  6.848E-01 Eu152 
968.89       38.  49.28   1.51  1.647E-02   968.96  15.900  4.306E-01 Ac228 

1004.84       11. 124.60   1.54  1.605E-02  1004.72  17.860    PBC<MDA Eu154 
1015.57       12.  64.55   0.46  1.593E-02
1030.87       18.  57.65   0.37  1.576E-02
1046.59       22.  50.97   0.63  1.559E-02
1087.99       13.  83.51   1.60  1.517E-02
1089.77        9. 118.82   1.60  1.515E-02
1120.22     1054.   3.61   1.57  1.485E-02  1120.29  14.910  1.418E+01 Bi214 
1133.80       39.  28.99   1.39  1.472E-02
1155.22      146.  14.62   0.88  1.453E-02
1163.69       24.  51.03   0.74  1.445E-02
1178.54       12.  67.08   0.71  1.432E-02
1215.62       11.  87.90   0.46  1.399E-02
1237.99      424.   6.40   1.02  1.381E-02
1280.96      109.  20.16   1.00  1.346E-02
1316.07       23.  54.00   0.37  1.319E-02
1332.61       12.  91.41   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1374.16       24.  55.25   1.78  1.277E-02
1377.63      319.   6.45   1.78  1.274E-02
1385.87       76.  21.61   0.41  1.269E-02
1401.47      110.  13.20   1.80  1.258E-02
1407.98      163.   9.67   1.80  1.253E-02  1408.01  20.850  1.867E+00 Eu152 

1408.01  20.850  1.867E+00 Eu152 
1420.93       12.  62.18   0.90  1.245E-02
1460.56      378.   6.62   1.86  1.218E-02  1460.82  10.550  8.449E+00 K40   
1480.10       12.  90.74   0.38  1.206E-02
1493.32       14.  47.74   0.33  1.197E-02
1509.07      139.  15.87   1.59  1.187E-02
1524.33       12.  44.95   0.47  1.178E-02
1538.82       54.  27.47   0.46  1.169E-02
1582.89       65.  25.05   0.37  1.143E-02
1599.02       24.  38.19   0.34  1.134E-02
1661.12       77.  14.96   1.88  1.099E-02
1684.45       32.  34.55   0.34  1.087E-02
1729.55      248.   6.92   1.37  1.063E-02
1764.43      948.   3.39   2.08  1.045E-02  1764.49  15.310  1.765E+01 Bi214 
1787.97        8.  38.67   0.80  1.033E-02
1847.33      154.   8.62   0.71  1.005E-02
1879.32        9.  42.87   0.73  9.899E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.30       127.        28. 0.000E+00  107.02   0.000  -      s 
185.52    46.43       213.        18. 1.397E+04  204.12   0.338  -      sc
198.17    49.59       290.        18. 7.186E+03  244.70   0.345  -      sc
257.78    64.50       158.         9. 7.238E+02  394.71   0.196  -      sc
298.95    74.79      1019.       555. 2.686E+04   19.05   0.735  -        
308.44    77.16       835.      1056. 4.703E+04   10.04   0.839  -        
317.10    79.33       447.        81. 3.361E+03   73.67   0.613  -      s 
348.48    87.18       727.       439. 1.495E+04   20.92   0.813  -      s 
359.20    89.86       508.       202. 6.510E+03   34.55   0.871  -      s 
370.51    92.72       459.        66. 2.010E+03   95.48   0.747  -       D
396.17    99.10       383.        48. 1.321E+03  117.05   0.564  -        
447.93   112.04       498.        41. 9.871E+02  162.02   0.642  -       c
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608.84   152.27       490.        30. 6.434E+02  203.43   0.695  -       c
623.96   156.05       523.        56. 1.180E+03  118.56   0.361  -      s 
713.17   178.35       476.        42. 8.940E+02  150.13   0.443  -      sc
763.00   190.81       143.        13. 2.725E+02  223.93   0.000  -      sc
850.82   212.77       203.        12. 2.695E+02  296.51   0.236  -      sc
886.61   221.76       375.        43. 9.936E+02  129.57   0.875  -      sc
893.41   223.46       346.        11. 2.446E+02  497.03   0.877  -      sc
922.44   230.67       266.         6. 1.490E+02  687.84   0.410  -      sc
941.12   235.35       317.        24. 5.689E+02  206.80   0.664  -      sc

1001.14   250.35       274.        31. 7.622E+02  149.54   0.509  -      sc
1035.33   258.90       447.        63. 1.553E+03  105.21   0.640  -      s 
1067.78   267.01       212.        13. 3.272E+02  305.61   0.309  -      sc
1256.74   314.25       254.        42. 1.183E+03  117.70   0.438  -      s 
1269.15   317.36       175.        27. 7.673E+02  138.33   0.440  -      sc
1298.38   324.66       251.        38. 1.083E+03  130.20   0.449  -      s 
1317.92   329.55       263.        14. 4.076E+02  342.79   0.499  -      sc
1386.93   346.80       221.        28. 8.212E+02  156.63   0.640  -      sc
1420.19   355.12        44.        11. 3.199E+02  155.95   0.405  -      sc
1472.42   368.17       166.        25. 7.608E+02  164.08   0.539  -      sc
1547.58   386.96       186.        34. 1.091E+03  120.84   0.594  -      s 
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1623.38   405.93       171.        43. 1.421E+03   91.39   1.049  -       D
1630.37   407.68       204.        13. 4.249E+02  320.52   1.051  -       c
1634.68   408.76       222.        10. 3.304E+02  428.67   1.052  -       c
1654.71   413.79       206.        11. 3.774E+02  365.25   1.056  -       c
1660.22   415.16       192.        21. 7.212E+02  187.42   1.058  -       c
1664.93   416.34       155.        11. 3.775E+02  319.43   1.059  -       c
1680.83   420.28       173.        28. 9.556E+02  143.32   0.631  -       c
1759.55   439.96        82.         7. 2.484E+02  340.75   0.370  -       c
1830.60   457.72        75.        19. 6.762E+02  132.09   0.291  -       c
1863.07   465.83        85.        11. 4.151E+02  230.18   0.269  -       c
1878.80   469.76       109.        22. 8.126E+02  139.61   1.107  -       c
1883.89   471.04       128.        12. 4.459E+02  269.43   1.108  -       c
1921.34   480.40       116.        58. 2.151E+03   63.49   0.688  -      s 
1948.32   487.15       134.        60. 2.243E+03   68.84   0.846  -      s 
1967.17   491.86        99.        25. 9.533E+02  126.10   0.306  -      s 
2042.85   510.78       240.       171. 6.650E+03   35.79   1.004  -      s 
2079.99   520.06        90.        28. 1.113E+03  108.25   0.432  -      s 
2133.10   533.34       131.        40. 1.594E+03   98.08   0.656  -      s 
2320.23   580.12       110.        50. 2.145E+03   69.13   0.732  -      sM
2486.93   621.79        42.        18. 8.023E+02  112.22   0.436  -      s 
2661.60   665.44        83.       118. 5.505E+03   28.62   1.276  -       D
2673.42   668.39        97.         7. 3.500E+02  379.33   1.278  -       c
2812.96   703.29       113.        60. 2.894E+03   68.04   0.574  -      sM
3011.14   752.82        72.        59. 2.994E+03   55.70   0.317  -      sM
3072.63   768.20       108.       454. 2.342E+04   12.70   1.188  -      sM
3128.13   782.07        48.        25. 1.328E+03   86.47   0.367  -      sM
3144.16   786.08        92.       104. 5.450E+03   32.68   1.373  -       D
3151.99   788.03       148.        22. 1.141E+03  164.41   1.375  -       c
3224.27   806.10       124.       145. 7.742E+03   35.26   1.213  -       M
3356.77   839.22        90.        63. 3.443E+03   59.04   0.393  -      sM
3392.13   848.06        48.        13. 7.135E+02  172.32   0.223  -      sc
3560.24   890.07        59.        37. 2.094E+03   77.84   0.431  -      s 
3664.69   916.18        44.        22. 1.273E+03  101.94   0.367  -      sM
3736.49   934.13       105.       273. 1.613E+04   19.48   1.389  -        
3814.93   953.73        38.        19. 1.153E+03  109.21   0.345  -      s 
3858.45   964.61       127.        14. 8.365E+02  236.99   0.788  -      sc
4062.33  1015.57        23.        12. 7.282E+02  129.09   0.458  -      s 
4123.55  1030.87        39.        18. 1.142E+03  115.31   0.366  -      s 
4186.44  1046.59        38.        22. 1.424E+03  101.94   0.634  -      s 
4352.07  1088.19        56.        13. 8.815E+02  167.02   1.597  -      sc
4359.21  1089.97        53.         9. 5.958E+02  237.64   1.598  -      sc
4535.39  1133.80        32.        39. 2.628E+03   57.99   1.391  -        
4621.09  1155.22        81.       146. 1.004E+04   29.24   0.880  -      s 
4654.98  1163.69        42.        24. 1.661E+03  102.06   0.742  -      s 
4714.41  1178.54        24.        12. 8.382E+02  129.10   0.708  -      s 
4862.76  1215.62        33.        11. 7.860E+02  175.81   0.464  -      sc
4952.29  1237.99        78.       424. 3.071E+04   12.80   1.023  -      s 
5124.21  1280.96        85.       109. 8.106E+03   30.63   1.002  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5264.69  1316.07        42.        23. 1.758E+03  108.00   0.372  -      s 
5497.15  1374.14        73.        24. 1.850E+03  110.50   1.781  -       D
5511.03  1377.61        52.       319. 2.502E+04   12.90   1.783  -       D
5544.02  1385.87        46.        76. 5.951E+03   43.22   0.407  -      s 
5605.96  1401.35        59.       113. 8.999E+03   32.42   1.376  -      s 
5632.04  1407.87       195.        22. 1.742E+03  185.96   1.829  -      sc
5684.31  1420.93        20.        12. 9.963E+02  124.35   0.905  -      s 
5921.09  1480.10        36.        12. 9.870E+02  181.47   0.377  -      sc
5973.99  1493.32        15.        14. 1.144E+03   95.47   0.332  -      s 
6037.01  1509.07        72.       139. 1.169E+04   31.74   1.590  -        
6098.06  1524.33         9.        12. 1.019E+03   89.91   0.467  -      s 
6156.08  1538.82        44.        54. 4.661E+03   54.94   0.460  -      s 
6332.44  1582.89        43.        65. 5.669E+03   50.10   0.374  -      s 
6396.97  1599.02        21.        24. 2.126E+03   76.38   0.341  -      s 
6645.51  1661.12        11.        77. 6.969E+03   29.92   1.882  -        
6738.86  1684.45        18.        32. 2.899E+03   69.10   0.340  -      s 
6919.36  1729.55        10.       248. 2.338E+04   13.84   1.368  -      s 
7153.16  1787.97         1.         8. 7.838E+02   77.34   0.797  -      s 
7390.74  1847.33         4.       154. 1.531E+04   17.23   0.706  -      s 
7518.75  1879.32         4.         9. 9.496E+02   85.74   0.728  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.80    59.00       626.        -4.    -0.001  1961.48   0.750s
Th-234    252.98    63.30       796.        29.     0.011   277.01   0.750s
U-235     373.18    93.35       581.        72.     0.027    97.94   0.750D
Ac-228    373.18    93.35       465.        49.     0.018   126.51   0.750D
Eu-152    487.26   121.87       833.        30.     0.011   277.17   0.776s
Eu-154    486.97   121.80       541.        33.     0.012   202.20   0.777s
Pa-234    524.81   131.26       807.        11.     0.004   703.36   0.786s
U-235     573.60   143.46       808.        21.     0.008   385.70   0.798s
U-235     654.32   163.64       891.       -19.    -0.007   449.77   0.818s
U-235     744.41   186.17       821.       831.     0.308    11.97   0.840 
Ra-226    744.32   186.14       673.       861.     0.319    11.57   0.826 
Pb-212    954.10   238.59       539.       345.     0.128    23.34   1.036 
Pb-214    967.64   241.98       578.      1637.     0.606     6.97   0.893 
Tl-208   1106.45   276.68       540.       -15.    -0.006   435.80   0.929s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.67   295.24       528.      3490.     1.293     4.08   0.934 
Ac-228   1353.28   338.39       278.       106.     0.039    53.59   0.612s
Eu-152   1382.48   345.69       389.       -16.    -0.006   349.45   0.992s
Pb-214   1407.42   351.92       380.      6069.     2.248     2.80   1.005 
Pa-234   2278.41   569.66       195.         5.     0.002   786.99   1.194s
Tl-208   2333.06   583.32       144.       123.     0.046    37.30   1.056 
Bi-214   2437.00   609.31       180.      4688.     1.736     3.11   1.269 
Cs-137   2646.41   661.65        95.        72.     0.027    51.41   0.750s
Eu-154   2892.00   723.04       163.       -14.    -0.005   257.41   1.323s
Bi-212   2911.72   727.97       130.         4.     0.001   814.70   1.326s
Eu-152   3106.47   776.65        69.        10.     0.004   239.24   1.368s
Bi-212   3144.02   786.04       122.        92.     0.034    39.84   1.373s
Tl-208   3442.75   860.71       111.        22.     0.008   140.97   1.431 
Pa-234   3518.57   879.66       121.        -7.    -0.003   457.39   1.446s
Pa-234   3530.53   882.65       103.        13.     0.005   227.18   1.448s
Ac-228   3646.30   911.59        78.       109.     0.040    35.21   1.666s
Pa-234   3800.91   950.23        51.         4.     0.001   577.23   1.495s
Eu-152   3859.21   964.80       142.        41.     0.015    88.07   1.509s
Ac-228   3875.55   968.89       155.        38.     0.014    98.56   1.512 
Eu-154   4019.38  1004.84        92.        11.     0.004   249.20   1.538s
Bi-214   4481.06  1120.22       105.      1054.     0.390     7.21   1.575 
Eu-154   5100.21  1274.96        99.        -4.    -0.001   777.99   1.720s
Co-60    5330.87  1332.61        51.        12.     0.004   182.81   1.755s
Eu-152   5632.37  1407.95        72.       140.     0.052    24.08   1.801 
K-40     5842.87  1460.56        68.       364.     0.135    13.24   1.856 
Bi-214   7058.94  1764.43        18.       948.     0.351     6.79   2.083 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4566E-01                                      5.12E+12             
911.20 7.196E-01  (  1.363E-01 1.76E+01 2.62E+01 G  
968.96 4.306E-01 -   3.301E-01 4.93E+01 1.59E+01 G  
338.32 8.055E-01  (  2.963E-01 2.68E+01 1.14E+01 G  

Energy duplication    
93.35 1.088E+00     1.105E+00 6.33E+01 4.10E+00 XA 

Am-241   I  -3.3980E-02                                      1.58E+05             
59.54-3.398E-02 ?(  5.483E-01 9.81E+02 3.59E+01 G  

Bi-212   N   1.9295E+00                                      5.12E+12             
727.33 8.896E-02 &(  5.925E-01 4.07E+02 6.65E+00 G  
785.37 1.296E+01 ?(  3.624E+00 1.99E+01 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   2.617E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3665E+01                                      5.84E+05             
609.31 1.350E+01  (  8.999E-02 1.56E+00 4.55E+01 G  

1120.29 1.418E+01  (  3.217E-01 3.61E+00 1.49E+01 G  
1764.49 1.765E+01 +   1.866E-01 3.39E+00 1.53E+01 G  

Co-60    T   2.6811E-02                                      1.93E+03             
1332.49 2.681E-02 ?(  3.825E-02 9.14E+01 1.00E+02 G  
1173.23-1.327E-04 %   4.228E-02 1.93E+04 9.98E+01 G  

Cs-137   I   1.1701E-01                                      1.10E+04             
661.66 1.170E-01  (  3.719E-02 2.57E+01 8.50E+01 G  

Eu-152   I   4.1615E-01                                      4.94E+03             
344.28-5.361E-02  (  1.527E-01 1.75E+02 2.66E+01 G  
121.78 7.118E-02 &(  1.611E-01 1.39E+02 2.84E+01 G  
778.90 1.219E-01 ?(  2.319E-01 1.20E+02 1.30E+01 G  
964.08 5.111E-01  (  3.467E-01 4.40E+01 1.45E+01 G  

1112.08-5.883E-03 &   2.343E-01 2.42E+03 1.34E+01 G  
1408.01 1.602E+00  (  2.265E-01 1.20E+01 2.09E+01 G  

Eu-154   I   6.1468E-02                                      3.14E+03             
873.18 0.000E+00 &(  3.956E-01 1.00E+03 1.22E+01 G  
123.07 5.538E-02 ?(  9.087E-02 1.01E+02 4.04E+01 G  

1274.43-2.315E-02 &   1.470E-01 3.89E+02 3.49E+01 G  
723.30-1.061E-01 &   2.202E-01 1.29E+02 2.00E+01 G  

1004.72 1.171E-01 ?(  2.334E-01 1.25E+02 1.79E+01 G  
996.25 9.374E-04 &   3.716E-01 2.41E+04 1.05E+01 G  

K-40     N   8.4488E+00                                      4.57E+11             
1460.82 8.449E+00  (P 4.443E-01 6.62E+00 1.06E+01 G  

Pa-234   N   8.3356E-02                                      1.63E+12             
131.30 4.109E-02 ?(  2.372E-01 3.52E+02 1.82E+01 G  
569.50 6.790E-02 &(  4.374E-01 3.93E+02 9.30E+00 G  
946.00 4.705E-02 ?(  2.199E-01 2.89E+02 1.35E+01 G  
880.52-1.113E-01 +   4.135E-01 2.29E+02 1.05E+01 G  
883.24 2.280E-01 ?(  4.138E-01 1.14E+02 9.70E+00 G  

Pb-212   N   5.5814E-01                                      5.12E+12             
238.63 5.581E-01  (P 8.752E-02 1.17E+01 4.36E+01 G  
300.09 4.309E-03 & P 1.082E+00 3.85E+03 3.18E+00 G  

Pb-214   N   1.5190E+01                                      5.84E+05             
351.93 1.524E+01  (  1.140E-01 1.40E+00 3.56E+01 G  
295.22 1.510E+01  (  2.317E-01 2.04E+00 1.84E+01 G  
242.00 1.600E+01 +   5.475E-01 3.48E+00 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.5501E+01                                      5.84E+05             
186.21 1.550E+01  (  1.089E+00 5.78E+00 3.56E+00 G  

Th-234   N   1.9776E+00                                      1.63E+12             
63.30 1.978E+00 &(  4.472E+00 1.39E+02 3.75E+00 G  
92.59 0.000E+00 -   1.408E+00 1.00E+03 4.34E+00 G  

Tl-208   N   1.9829E-01                                      5.12E+12             
583.19 1.838E-01  (  4.178E-02 1.86E+01 8.50E+01 G  
277.37-1.764E-01 &   6.290E-01 2.18E+02 6.60E+00 G  
860.53 2.977E-01  (  3.296E-01 7.05E+01 1.24E+01 G  

U-235    N   8.0255E-01                                      2.57E+11             
143.77 1.216E-01 ?(  3.837E-01 1.93E+02 1.09E+01 G  
205.32-1.393E-02 %   8.381E-01 3.65E+03 5.02E+00 G  
163.36-2.332E-01 +   8.594E-01 2.25E+02 5.08E+00 G  
185.72 9.333E-01  (  7.495E-02 5.98E+00 5.70E+01 G  

Energy duplication    
93.35 1.123E+00 &   8.793E-01 4.90E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.00       626.        -4.    -0.001  1961.48  -3.398E-02   
Th-234      63.30       796.        29.     0.011   277.01   1.978E+00   
U-235       93.35       581.        72.     0.027    97.94   1.123E+00   
Eu-152     121.87       833.        30.     0.011   277.17   7.118E-02   
Eu-154     121.80       541.        33.     0.012   202.20   5.538E-02   
Pa-234     131.26       807.        11.     0.004   703.36   4.109E-02   
U-235      143.46       808.        21.     0.008   385.70   1.216E-01   
U-235      163.64       891.       -19.    -0.007   449.77  -2.332E-01   
U-235      186.17       821.       831.     0.308    11.97   9.333E-01   
Eu-152     345.69       389.       -16.    -0.006   349.45  -5.361E-02   
Pa-234     569.66       195.         5.     0.002   786.99   6.790E-02   
Eu-154     723.04       163.       -14.    -0.005   257.41  -1.061E-01   
Bi-212     727.97       130.         4.     0.001   814.70   8.896E-02   
Eu-152     776.65        69.        10.     0.004   239.24   1.219E-01   
Bi-212     786.04       122.        92.     0.034    39.84   1.296E+01   
Pa-234     879.66       121.        -7.    -0.003   457.39  -1.113E-01   
Pa-234     882.65       103.        13.     0.005   227.18   2.280E-01   
Pa-234     950.23        51.         4.     0.001   577.23   4.705E-02   
Eu-152     964.80       142.        41.     0.015    88.07   5.111E-01   
Eu-154    1004.84        92.        11.     0.004   249.20   1.171E-01   
Eu-154    1274.96        99.        -4.    -0.001   777.99  -2.315E-02   
Co-60     1332.61        51.        12.     0.004   182.81   2.681E-02   
Eu-152    1407.95        72.       140.     0.052    24.08   1.602E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4566E-01    7.4566E-01   2.3908E-01    2.4508E-01  1.363E-01
Am-241 #A   -3.3977E-02   -3.3980E-02   6.6651E-01    6.6651E-01  5.483E-01
Bi-212 #C    1.9295E+00    1.9295E+00   7.6871E-01    7.7503E-01  5.925E-01
Bi-214       1.3664E+01    1.3665E+01   4.2512E-01    7.4699E-01  8.999E-02
Co-60  #A    2.6590E-02    2.6811E-02   4.9014E-02    4.9029E-02  3.825E-02
Cs-137       1.1684E-01    1.1701E-01   6.0155E-02    6.0387E-02  3.719E-02
Eu-152 #C    4.1481E-01    4.1615E-01   1.0022E-01    1.0220E-01  1.527E-01
Eu-154 #A    6.1157E-02    6.1468E-02   1.2429E-01    1.2433E-01  3.956E-01
K-40         8.4488E+00    8.4488E+00   1.1606E+00    1.2356E+00  4.443E-01
Pa-234 #A    8.3356E-02    8.3356E-02   1.8937E-01    1.9050E-01  2.372E-01
Pb-212       5.5814E-01    5.5814E-01   1.3273E-01    1.3874E-01  8.752E-02
Pb-214       1.5190E+01    1.5190E+01   3.7588E-01    8.0365E-01  1.140E-01
Ra-226       1.5500E+01    1.5501E+01   1.7927E+00    1.9995E+00  1.089E+00
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Th-234 #A    1.9776E+00    1.9776E+00   5.4780E+00    5.4812E+00  4.472E+00
Tl-208       1.9829E-01    1.9829E-01   7.3960E-02    7.5040E-02  4.178E-02
U-235  #C    8.0255E-01    8.0255E-01   9.6027E-02    1.0767E-01  3.837E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1385.9 to  2035.5 keV)     5.442E+01  pCi/g         
Total Decayed Activity ( 1385.9 to  2035.5 keV) 5.4423275E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE14                                                                   Inst          : HPGE14                                                                  

Seqnum        : 1414005066012                                                            Seqnum        : 1414009360003.1                                                         

File          : 14_20140103_012                                                          File          : 14_20140106_003                                                         

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 251402-008                                                               Lab ID        : QC719933                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 205929                                                                   Batch         : 205929                                                                  

Time          : 03-JAN-2014 20:44                                                        Time          : 06-JAN-2014 12:28                                                       

Sample Amount : 349.83 g                                                                 Sample Amount : 371.11 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.13 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45                                Cal           : 06-JAN-2014 12:14:59,02-JUL-2013 15:48:45                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.003074   0.1463           .17795         .17795         -0.1292    0.2292          .28707        .28723             40          1    u     

Bismuth-212                      0.3532     0.2675           .40788         .40828         0.4396     0.2185          .31838        .31918        22   40   0.119  1    u     

Bismuth-214                      0.4052     0.03967          .090538        .092352        0.3805     0.03730         .084211       .08593        6    40   0.139  1    u     

Cesium-137                       0.2713     0.01556   0.07   .047939        .049486        0.2218     0.01720   0.07  .04505        .046155       20   40   0.517  1    u     

Cobalt-60                        0.005048   0.01653   0.03   .021181        .021182        0.008200   0.01711   0.03  .017811       .017815            40          1    u     

Europium-152                     0.008277   0.04764          .034845        .034847        0.03749    0.03990         .060022       .060049            40          1    u     

Europium-154                     0.01065    0.1225           .035624        .035629        0.03023    0.1061          .12444        .12445             40          1    u     

Lead-212                         0.4091     0.03335          .067854        .074029        0.3359     0.02926         .059097       .063899       20   40   0.531  1    u     

Lead-214                         0.4554     0.03372          .080479        .083248        0.4543     0.03882         .078129       .080966       0    40   0.006  1    u     

Potassium-40                     8.834      0.2633           .94588         1.0445         9.542      0.2303          .94241        1.057         8    40   0.337  1    u     

Protactinium-234                 0.03923    0.07414          .089806        .090334        0.003643   0.1010          .12284        .12284             40          1    u     

Radium-226 (By Bismuth-214)      0.4052     0.03967   0.2    .090538        .092352        0.3805     0.03730   0.2   .084211       .08593        6    40   0.139  1    u     

Thallium-208                     0.1352     0.01588          .036651        .037657        0.1184     0.01646         .035039       .035848       13   40   0.228  1    u     

Thorium-232 (By Actinium-228)    0.5150     0.06172   0.9    .12432         .12978         0.5063     0.04600   0.9   .11825        .12379        2    40   0.034  1    u     

Thorium-234                      1.682      1.553            2.0111         2.0173         -1.226     1.645           2.0794        2.0827             40          1    u     

Uranium-235                      0.04366    0.1467           .026208        .026341        0.04434    0.1376          .042178       .042263            40          1    u     

u=use  
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Sample description                                             
qc719933,205929,sdup                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_003.An1

Acquisition information
Start time:                 1/6/2014 12:28:05
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7111E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.7111E+02) = 

2.6946E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0700

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.67       67.  23.23   0.73  1.951E-02
77.01       83.  19.28   0.73  2.133E-02
93.22       26.  63.59   0.75  3.251E-02    93.35   4.100  5.165E-01 Ac228 

93.35   5.760  3.677E-01 U235  
93.35   5.760  3.677E-01 U235  

93.42       21.  69.32   0.47  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.083E-01 U235  

93.77       10. 152.12   0.75  3.206E-02
163.21       10. 152.24   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.109E-01 U235  
186.00       34.  47.56   0.85  4.647E-02   185.72  57.000  3.433E-02 U235  

186.21   3.555  5.509E-01 Ra226 
185.72  57.000  3.433E-02 U235  

186.02       34.  45.77   0.85  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.576E-01 Ra226 

205.86       19.  67.24   0.87  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.268E-01 U235  

238.62      228.   8.80   0.72  4.203E-02   238.63  43.600  3.359E-01 Pb212 
241.87       82.  17.68   1.40  4.172E-02   242.00   7.268  7.336E-01 Pb214 
295.12      117.  14.22   0.80  3.713E-02   295.22  18.414  4.584E-01 Pb214 
300.15        8. 151.75   0.96  3.674E-02   300.09   3.180    PBC<MDA Pb212 
338.33       60.  25.09   0.63  3.394E-02   338.32  11.400  4.211E-01 Ac228 
344.99        9.  97.01   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.90      204.   9.14   1.15  3.305E-02   351.93  35.600  4.522E-01 Pb214 
583.08       86.  14.80   1.05  2.317E-02   583.19  85.000  1.184E-01 Tl208 
609.16      141.  10.59   1.04  2.246E-02   609.31  45.490  3.571E-01 Bi214 
661.61      148.  10.15   1.28  2.119E-02   661.66  84.990  2.218E-01 Cs137 
727.00       22.  36.21   1.34  1.982E-02   727.33   6.650  4.524E-01 Bi212 
777.74        5. 127.36   1.38  1.889E-02   778.90  12.970    PBC<MDA Eu152 
784.65        1. 675.32   1.39  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.51       16.  42.16   1.45  1.760E-02   860.53  12.400  2.005E-01 Tl208 
871.78        2. 233.98   1.46  1.742E-02   873.18  12.170    PBC<MDA Eu154 
911.08       86.  12.71   0.79  1.690E-02   911.20  26.200  5.209E-01 Ac228 

194 of 376



ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 13:13:20
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_003.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
969.15       52.  20.89   0.67  1.617E-02   968.96  15.900  5.434E-01 Ac228 
996.73        2. 338.64   1.54  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1119.75       47.  20.20   1.10  1.455E-02  1120.29  14.910  5.819E-01 Bi214 
1173.15        3. 182.76   1.66  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1332.12        5. 117.38   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1460.74      460.   4.75   1.49  1.187E-02  1460.82  10.550  9.542E+00 K40   
1621.34        2. 168.61   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.02       26.  24.76   1.95  1.013E-02  1764.49  15.310  4.499E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.71    74.67        92.        72. 3.670E+03   45.53   0.866  -        
308.07    77.01        85.        70. 3.281E+03   44.26   0.738  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.01    60.24       103.       -13.    -0.005   222.16   0.750s
Th-234    254.31    63.57       107.       -18.    -0.007   169.61   0.750s
Th-234    375.10    93.77       101.        10.     0.004   304.23   0.750s
Ac-228    373.41    93.35        95.        21.     0.008   138.64   0.465D
U-235     373.41    93.35       119.        26.     0.009   127.18   0.751D
Eu-152    484.89   121.23       100.        -8.    -0.003   380.42   0.781s
U-235     573.46   143.38       127.        -3.    -0.001   927.49   0.804s
U-235     652.79   163.21       109.        10.     0.004   304.49   0.824s
U-235     743.91   186.00       112.        34.     0.012    95.12   0.847s
Ra-226    743.97   186.02       105.        34.     0.013    91.55   0.848s
U-235     823.32   205.86        72.        19.     0.007   134.47   0.867s
Pb-212    954.35   238.62        73.       228.     0.085    17.59   0.721 
Pb-214    967.34   241.87        58.        82.     0.031    35.36   1.398s
Pb-214   1180.29   295.12        59.       116.     0.043    28.44   0.804s
Pb-212   1200.41   300.15        65.         8.     0.003   303.49   0.962s
Ac-228   1353.09   338.33        55.        60.     0.022    50.18   0.629s
Eu-152   1379.75   344.99        32.         9.     0.003   194.02   1.005s
Pb-214   1407.39   351.90        53.       197.     0.073    18.28   1.148 
Tl-208   2332.00   583.08        27.        86.     0.032    29.60   1.046 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.35   609.16        37.       135.     0.050    21.17   1.035 
Cs-137   2646.15   661.61        24.       148.     0.055    20.31   1.281 
Eu-154   2894.22   723.63        37.        -7.    -0.003   257.78   1.339s
Bi-212   2907.69   727.00        21.        22.     0.008    72.43   1.342s
Eu-152   3110.69   777.74        21.         5.     0.002   254.71   1.383s
Bi-212   3138.32   784.65        25.         1.     0.000  1350.64   1.388s
Tl-208   3441.81   860.51        15.        16.     0.006    84.31   1.445 
Eu-154   3486.88   871.78        13.         2.     0.001   467.95   1.455s
Pa-234   3523.89   881.03        27.        -2.    -0.001   988.78   1.460s
Pa-234   3515.89   879.03        11.        -1.     0.000  1070.38   1.462s
Ac-228   3644.11   911.08        10.        86.     0.032    25.42   0.794s
Ac-228   3876.44   969.15        19.        52.     0.019    41.78   0.666s
Eu-154   3986.76   996.73        21.         2.     0.001   677.28   1.543s
Eu-154   4017.21  1004.34        21.        -2.    -0.001   831.50   1.549s
Bi-214   4478.95  1119.75        11.        47.     0.017    40.40   1.097s
Co-60    4692.60  1173.15        18.         3.     0.001   365.52   1.659s
Eu-154   5087.52  1271.84        20.        -1.     0.000  1471.73   1.720s
Co-60    5328.70  1332.12        12.         5.     0.002   234.76   1.752s
K-40     5843.41  1460.74        21.       443.     0.164     9.51   1.493 
Bi-212   6486.12  1621.34         7.         2.     0.001   337.23   1.895s
Bi-214   7057.18  1764.02         8.        26.     0.010    49.52   1.953s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0631E-01                                      5.12E+12             
911.20 5.209E-01  (  4.600E-02 1.27E+01 2.62E+01 G  
968.96 5.434E-01  (  1.071E-01 2.09E+01 1.59E+01 G  
338.32 4.211E-01  (  1.200E-01 2.51E+01 1.14E+01 G  

Energy duplication    
93.35 4.331E-01     4.586E-01 6.93E+01 4.10E+00 XA 

Am-241   I  -1.2922E-01                                      1.58E+05             
59.54-1.292E-01 &(  2.292E-01 1.11E+02 3.59E+01 G  

Bi-212   N   4.3960E-01                                      5.12E+12             
727.33 4.524E-01 @(  2.185E-01 3.62E+01 6.65E+00 G  
785.37 1.369E-01 -   1.507E+00 6.75E+02 1.11E+00 G  

1620.74 3.830E-01 ?(  9.806E-01 1.69E+02 1.51E+00 G  

Bi-214   N   3.8048E-01                                      5.84E+05             
609.31 3.571E-01  (P 3.730E-02 1.06E+01 4.55E+01 G  

1120.29 5.819E-01 +   9.696E-02 2.02E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 4.499E-01 ?(  1.116E-01 2.48E+01 1.53E+01 G  

Co-60    T   8.1997E-03                                      1.93E+03             
1332.49 9.656E-03 &(  1.711E-02 1.17E+02 1.00E+02 G  
1173.23 6.741E-03 &(  1.940E-02 1.83E+02 9.98E+01 G  

Cs-137   I   2.2183E-01                                      1.10E+04             
661.66 2.218E-01  (  1.720E-02 1.02E+01 8.50E+01 G  

Eu-152   I   3.7491E-02                                      4.94E+03             
344.28 2.663E-02 ?(  3.990E-02 9.70E+01 2.66E+01 G  
121.78-1.649E-02 -   5.073E-02 1.90E+02 2.84E+01 G  
778.90 5.975E-02 ?(  1.180E-01 1.27E+02 1.30E+01 G  
964.08 3.182E-03 %   1.631E-01 3.12E+03 1.45E+01 G  

1112.08 0.000E+00 -   4.551E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.118E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.0232E-02                                      3.14E+03             
873.18 2.871E-02 ?(  1.061E-01 2.34E+02 1.22E+01 G  
123.07-6.515E-04 &   3.833E-02 3.57E+03 4.04E+01 G  

1274.43-5.171E-03 -   6.202E-02 7.36E+02 3.49E+01 G  
723.30-4.760E-02 +   9.664E-02 1.29E+02 2.00E+01 G  

1004.72-1.531E-02 +   1.029E-01 4.16E+02 1.79E+01 G  
996.25 3.199E-02 ?(  1.745E-01 3.39E+02 1.05E+01 G  

K-40     N   9.5422E+00                                      4.57E+11             
1460.82 9.542E+00  (P 2.303E-01 4.75E+00 1.06E+01 G  

Pa-234   N   3.6432E-03                                      1.63E+12             
131.30 3.643E-03 %(  1.010E-01 1.69E+03 1.82E+01 G  
569.50-9.380E-03 %   1.636E-01 1.06E+03 9.30E+00 G  
946.00 7.438E-04 %   1.356E-01 1.11E+04 1.35E+01 G  
880.52-2.250E-02 +   1.808E-01 4.94E+02 1.05E+01 G  
883.24-1.461E-02 +   1.263E-01 5.35E+02 9.70E+00 G  

Pb-212   N   3.3592E-01                                      5.12E+12             
238.63 3.359E-01  (  2.926E-02 8.80E+00 4.36E+01 G  
300.09 1.784E-01 -   4.334E-01 1.52E+02 3.18E+00 G  

Pb-214   N   4.5432E-01                                      5.84E+05             
351.93 4.522E-01  (P 3.882E-02 9.14E+00 3.56E+01 G  
295.22 4.584E-01 @(P 7.052E-02 1.42E+01 1.84E+01 G  
242.00 7.336E-01 + P 1.572E-01 1.77E+01 7.27E+00 G  

Ra-226   N   5.5764E-01                                      5.84E+05             
186.21 5.576E-01  (  3.900E-01 4.58E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -1.2260E+00                                      1.63E+12             
63.30-1.226E+00 ?(  1.645E+00 8.48E+01 3.75E+00 G  
92.59 1.848E-01 +   4.526E-01 1.52E+02 4.34E+00 G  

Tl-208   N   1.1837E-01                                      5.12E+12             
583.19 1.184E-01  (  1.646E-02 1.48E+01 8.50E+01 G  
277.37 1.412E-02 %   2.560E-01 1.10E+03 6.60E+00 G  
860.53 2.005E-01 +   1.126E-01 4.22E+01 1.24E+01 G  

U-235    N   4.4344E-02                                      2.57E+11             
143.77-1.813E-02 ?(  1.376E-01 4.64E+02 1.09E+01 G  
205.32 2.268E-01 &(  2.362E-01 6.72E+01 5.02E+00 G  
163.36 1.109E-01 ?(  2.720E-01 1.52E+02 5.08E+00 G  
185.72 3.433E-02  (  2.507E-02 4.76E+01 5.70E+01 G  

Energy duplication    
93.35 3.677E-01     3.661E-01 6.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.24       103.       -13.    -0.005   222.16  -1.292E-01   
Th-234      63.57       107.       -18.    -0.007   169.61  -1.226E+00   
Th-234      93.77       101.        10.     0.004   304.23   1.848E-01   
U-235       93.35       119.        26.     0.009   127.18   3.677E-01   
Eu-152     121.23       100.        -8.    -0.003   380.42  -1.649E-02   
U-235      143.38       127.        -3.    -0.001   927.49  -1.813E-02   
U-235      163.21       109.        10.     0.004   304.49   1.109E-01   
U-235      186.00       112.        34.     0.012    95.12   3.433E-02   
Ra-226     186.02       105.        34.     0.013    91.55   5.576E-01   
U-235      205.86        72.        19.     0.007   134.47   2.268E-01   
Eu-152     344.99        32.         9.     0.003   194.02   2.663E-02   
Eu-154     723.63        37.        -7.    -0.003   257.78  -4.760E-02   
Bi-212     727.00        21.        22.     0.008    72.43   4.524E-01   
Eu-152     777.74        21.         5.     0.002   254.71   5.975E-02   
Bi-212     784.65        25.         1.     0.000  1350.64   1.369E-01   
Eu-154     871.78        13.         2.     0.001   467.95   2.871E-02   
Pa-234     881.03        27.        -2.    -0.001   988.78  -2.250E-02   
Pa-234     879.03        11.        -1.     0.000  1070.38  -1.461E-02   
Eu-154     996.73        21.         2.     0.001   677.28   3.199E-02   
Eu-154    1004.34        21.        -2.    -0.001   831.50  -1.531E-02   
Co-60     1173.15        18.         3.     0.001   365.52   6.741E-03   
Eu-154    1271.84        20.        -1.     0.000  1471.73  -5.171E-03   
Co-60     1332.12        12.         5.     0.002   234.76   9.656E-03   
Bi-212    1621.34         7.         2.     0.001   337.23   3.830E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0631E-01    5.0631E-01   1.1825E-01    1.2379E-01  4.600E-02
Am-241 #A   -1.2920E-01   -1.2922E-01   2.8707E-01    2.8723E-01  2.292E-01
Bi-212 #     4.3960E-01    4.3960E-01   3.1838E-01    3.1918E-01  2.185E-01
Bi-214       3.8047E-01    3.8048E-01   8.4211E-02    8.5930E-02  3.730E-02
Co-60  #A    8.1056E-03    8.1997E-03   1.7811E-02    1.7815E-02  1.711E-02
Cs-137       2.2138E-01    2.2183E-01   4.5050E-02    4.6155E-02  1.720E-02
Eu-152 #A    3.7323E-02    3.7491E-02   6.0022E-02    6.0049E-02  3.990E-02
Eu-154 #A    3.0018E-02    3.0232E-02   1.2444E-01    1.2445E-01  1.061E-01
K-40         9.5422E+00    9.5422E+00   9.4241E-01    1.0570E+00  2.303E-01
Pa-234 #A    3.6432E-03    3.6432E-03   1.2284E-01    1.2284E-01  1.010E-01
Pb-212       3.3592E-01    3.3592E-01   5.9097E-02    6.3899E-02  2.926E-02
Pb-214       4.5430E-01    4.5432E-01   7.8129E-02    8.0966E-02  3.882E-02
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_003.An1              

Ra-226 #     5.5762E-01    5.5764E-01   5.1050E-01    5.1149E-01  3.900E-01
Th-234 #A   -1.2260E+00   -1.2260E+00   2.0794E+00    2.0827E+00  1.645E+00
Tl-208       1.1837E-01    1.1837E-01   3.5039E-02    3.5848E-02  1.646E-02
U-235  #A    4.4344E-02    4.4344E-02   4.2178E-02    4.2263E-02  1.376E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.156E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.1559451E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

200 of 376



Initial Calibration Raw Data

201 of 376



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_002.An1

Acquisition information
Start time:                 6/28/2013 13:37:00
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:51:40
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.159E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0076

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.70     1815.   6.22   1.09  4.572E-02
39.98     3347.   4.73   1.07  4.480E-02
45.45     3231.   4.14   0.72  4.445E-02
46.70     1162.  11.67   0.72  4.437E-02
121.78   240070.   0.22   0.77  3.956E-02   121.78  28.410  9.844E-01 QA122 
244.69    50985.   0.49   0.90  3.168E-02   244.70   7.550  9.823E-01 Qa245 
271.06      535.  18.63   0.69  3.023E-02
295.96     2560.   4.88   0.93  2.885E-02
329.32      646.  15.59   0.85  2.702E-02
344.29   147385.   0.28   1.00  2.619E-02   344.28  26.590  9.752E-01 Qa344 
366.30     1133.   9.27   1.01  2.558E-02
367.79     4126.   2.54   1.01  2.553E-02
411.12    10266.   1.41   1.11  2.432E-02
443.97    13797.   1.18   1.11  2.340E-02
488.71     1660.   6.28   1.08  2.215E-02
503.54      663.  13.94   1.08  2.174E-02
563.93     1525.   6.72   1.26  2.005E-02
586.26     1617.   6.35   1.39  1.943E-02
656.57      536.  16.79   1.56  1.746E-02
674.66      589.  12.75   1.27  1.696E-02
678.69     1395.   5.70   1.28  1.684E-02
688.66     3043.   4.04   1.30  1.656E-02
719.37      933.   8.44   1.31  1.571E-02
764.91      824.   9.12   1.34  1.443E-02
768.88      473.  15.41   1.35  1.432E-02
778.91    38586.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.38      982.   9.65   1.35  1.371E-02
867.40    11277.   1.54   1.49  1.310E-02
919.37     1075.   7.50   1.21  1.254E-02
926.37      697.  11.12   1.12  1.247E-02
964.06    37435.   0.60   1.48  1.207E-02   964.08  14.500  9.860E-01 Qa964 

1005.08     1991.   4.79   1.71  1.181E-02
1085.89    24920.   0.69   1.59  1.131E-02
1089.95     4128.   2.21   1.59  1.128E-02
1112.05    32395.   0.65   1.66  1.114E-02
1123.04      970.   8.88   1.50  1.107E-02
1212.96     2989.   2.96   1.65  1.051E-02
1233.68      605.  11.74   1.49  1.038E-02
1274.47      375.  12.04   1.78  1.013E-02
1292.63      225.  19.77   1.07  1.002E-02
1299.14     3377.   2.20   1.81  9.976E-03
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1408.00    41480.   0.52   1.82  9.297E-03  1408.01  20.850  9.861E-01 Qa1408
1457.54     1047.   3.81   1.78  8.988E-03
1529.14     1515.   2.98   2.71  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.68    25.70      5748.      1815. 3.970E+04   12.44   1.086  -      s 
159.82    39.98     10344.      3347. 7.470E+04    9.46   1.072  -      s 
181.68    45.47      7316.      3231. 7.270E+04    8.27   0.720  -       D
186.68    46.72      8605.      1162. 2.618E+04   23.34   0.722  -       D

1084.19   271.06      4086.       535. 1.770E+04   37.25   0.686  -      s 
1183.82   295.96      4831.      2560. 8.871E+04    9.76   0.933  -        
1317.26   329.32      3958.       646. 2.392E+04   31.17   0.855  -        
1465.21   366.27      4947.      1133. 4.429E+04   18.54   1.012  -       D
1471.19   367.77      3439.      4126. 1.616E+05    5.08   1.013  -       D
1644.51   411.12      3566.     10266. 4.221E+05    2.82   1.106  -        
1775.95   443.97      3980.     13797. 5.895E+05    2.36   1.113  -        
1954.93   488.71      3171.      1660. 7.493E+04   12.55   1.076  -        
2014.28   503.54      2917.       663. 3.049E+04   27.88   1.080  -      s 
2255.87   563.93      3446.      1525. 7.603E+04   13.43   1.264  -        
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.22   586.26      3186.      1617. 8.323E+04   12.70   1.391  -        
2626.52   656.57      2702.       536. 3.071E+04   33.57   1.564  -      s 
2698.73   674.61      2705.       572. 3.375E+04   31.01   1.090  -        
2714.85   678.64      3084.      1387. 8.234E+04   14.87   1.261  -        
2754.93   688.66      3540.      3043. 1.837E+05    8.07   1.302  -      s 
2877.70   719.34      2898.       976. 6.217E+04   19.84   1.282  -        
3060.30   764.98      2501.       734. 5.088E+04   23.57   1.478  -       D
3241.94   810.38      2666.       982. 7.165E+04   19.30   1.349  -        
3470.09   867.40      4525.     11277. 8.610E+05    3.09   1.486  -        
3678.07   919.37      1870.      1075. 8.573E+04   14.99   1.212  -        
3706.07   926.37      1832.       697. 5.593E+04   22.23   1.117  -      s 
4021.05  1005.08      1730.      1991. 1.686E+05    9.57   1.714  -      s 
4344.15  1085.83      3329.     24379. 2.156E+06    1.57   1.562  -        
4360.43  1089.89      2059.      3314. 2.937E+05    5.75   1.518  -       D
4449.09  1112.05      2671.     32395. 2.907E+06    1.31   1.660  -        
4493.06  1123.04      1742.       970. 8.754E+04   17.76   1.497  -        
4852.91  1212.96      1212.      2989. 2.843E+05    5.92   1.649  -        
4935.83  1233.68      1110.       605. 5.826E+04   23.48   1.492  -      s 
5099.07  1274.47       519.       375. 3.700E+04   24.08   1.780  -        
5171.76  1292.63       486.       225. 2.244E+04   39.54   1.065  -      s 
5197.81  1299.14       515.      3377. 3.385E+05    4.41   1.809  -        
5831.73  1457.54       119.      1047. 1.165E+05    7.62   1.777  -        
6118.31  1529.14       119.      1515. 1.774E+05    5.96   2.713  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17218.    240070.   400.117     0.45   0.772 
Qa-245    978.69   244.69      8067.     50932.    84.886     1.07   0.920 
Qa-344   1377.15   344.29      6516.    147385.   245.641     0.56   1.004 
Qa-779   3116.03   778.91      4755.     38586.    64.309     1.25   1.361 
Qa-964   3856.90   964.06      3158.     37435.    62.391     1.21   1.481 
Qa-1408  5633.48  1408.00       992.     41480.    69.133     1.04   1.821 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8441E-01                                      4.94E+03             
121.78 9.844E-01  (  1.254E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8132E-01                                      4.94E+03             
244.70 9.813E-01  (  4.032E-03 5.35E-01 7.55E+00 G  

Qa-344       9.7525E-01                                      4.94E+03             
344.28 9.752E-01  (  1.245E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7629E-01                                      4.94E+03             
778.90 9.763E-01  (  4.065E-03 6.25E-01 1.30E+01 G  

Qa-964       9.8598E-01                                      4.94E+03             
964.08 9.860E-01  (  3.449E-03 6.03E-01 1.45E+01 G  

Qa-1408      9.8607E-01                                      4.94E+03             
1408.01 9.861E-01  (  1.745E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6226E-01    9.8441E-01   4.3901E-03    1.1247E-01  1.254E-03
Qa-245       9.5923E-01    9.8132E-01   1.0506E-02    1.1252E-01  4.032E-03
Qa-344       9.5330E-01    9.7525E-01   5.4176E-03    1.1147E-01  1.245E-03
Qa-779       9.5432E-01    9.7629E-01   1.2196E-02    1.1212E-01  4.065E-03
Qa-964       9.6379E-01    9.8598E-01   1.1898E-02    1.1319E-01  3.449E-03
Qa-1408      9.6387E-01    9.8607E-01   1.0257E-02    1.1304E-01  1.745E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  380.2 to  2035.2 keV)     5.757E+00  µCi           
Total Decayed Activity (  380.2 to  2035.2 keV) 5.8893170E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:40:47

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0440 +0.250035*Channel -1.19697e-008*Channel**2

FWHM (ch) =   2.6034 +0.001049*Channel -4.10934e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.78  0.00%      0.76     0.78   -1.79%
978.51      244.70   244.69  0.00%      0.91     0.90    1.55%

1376.86      344.28   344.28 -0.00%      1.00     0.99    0.84%
3115.51      778.90   778.91 -0.00%      1.35     1.37   -1.64%
3856.27      964.08   964.07  0.00%      1.52     1.51    0.90%
5632.63     1408.01  1408.02 -0.00%      1.80     1.80   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 14:34:11
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 17:44:47
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.121E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0186

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.02     1182.   6.81   0.00  0.000E+00
46.56     9217.   2.53   0.69  1.354E-03    46.54   4.252  1.512E+04 Pb210 
59.56    40307.   0.82   0.73  8.835E-03    59.54  35.920  1.179E+03 AM241 
88.06   146800.   0.34   0.74  2.993E-02    88.03   3.626  1.638E+04 CD109 
122.05    92489.   0.43   0.77  4.397E-02   122.06  85.510  3.588E+02 Co57  
136.46    12055.   1.98   0.79  4.635E-02
165.80    88800.   0.44   0.82  4.743E-02   165.86  79.900  5.324E+02 Ce139 
238.62     1233.  13.85   0.65  4.224E-02
255.13     2775.   6.29   0.97  4.077E-02
279.20    26440.   0.81   0.93  3.870E-02   279.20  81.480  1.100E+03 Hg203 
351.95     1227.  10.61   1.00  3.334E-02
391.71    70182.   0.47   1.02  3.099E-02   391.70  64.970  9.442E+02 SN113 
513.98    45611.   0.62   1.15  2.563E-02   514.00  98.500  1.124E+03 Sr85  
609.29      704.  15.55   0.85  2.276E-02
661.66    96207.   0.38   1.29  2.148E-02   661.66  84.990  4.934E+02 CS137 
814.16      727.  16.25   1.34  1.860E-02
898.04    85182.   0.41   1.47  1.737E-02   898.04  93.900  1.540E+03 Y898  

1173.23   106949.   0.34   1.66  1.436E-02  1173.23  99.850  7.363E+02 Co1173
1324.97     1327.   8.38   2.11  1.313E-02
1332.49    97210.   0.34   1.78  1.307E-02  1332.49  99.983  7.344E+02 Co1332
1460.92      888.  10.36   1.62  1.218E-02
1836.01    55058.   0.45   2.03  1.010E-02  1836.05  99.320  1.619E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.02      3532.      1182. 0.000E+00   13.63   0.000  -      s 
545.73   136.46     19422.     12055. 2.601E+05    3.95   0.793  -        
954.42   238.62     12680.      1233. 2.918E+04   27.69   0.649  -      s 

1020.47   255.13     12063.      2775. 6.807E+04   12.59   0.973  -        
1407.79   351.95      8462.      1149. 3.447E+04   25.49   1.098  -        
2437.29   609.29      4703.       704. 3.096E+04   31.09   0.854  -      s 
3256.97   814.16      4562.       727. 3.909E+04   32.50   1.337  -      s 
5301.00  1324.97      2906.      1327. 1.011E+05   16.77   2.109  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5845.07  1460.92      1893.       888. 7.290E+04   20.72   1.621  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.13    46.56     21472.      9217.     0.853     5.06   0.692 
AM-241    238.14    59.56     29208.     40307.     3.732     1.65   0.725 
CD-109    352.16    88.06     38196.    146800.    13.593     0.67   0.743 
Co-57     488.10   122.05     26535.     92489.     8.564     0.86   0.772 
Ce-139    663.12   165.80     22595.     88800.     8.222     0.87   0.823 
Hg-203   1116.70   279.19     14436.     26301.     2.435     1.96   0.943 
SN-113   1566.83   391.71     11832.     70182.     6.498     0.94   1.022 
Sr-85    2055.99   513.98     10826.     45611.     4.223     1.24   1.148 
CS-137   2646.83   661.66     10402.     96207.     8.908     0.77   1.287 
Y-898    3592.62   898.04      9250.     85182.     7.887     0.83   1.469 
Co-1173  4693.75  1173.23      5620.    106949.     9.903     0.68   1.660 
Co-1332  5331.09  1332.49      3322.     97210.     9.001     0.69   1.778 
Y-1836   7346.30  1836.01      1352.     55058.     5.098     0.91   2.032 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  5.600E+02 2.53E+00 4.25E+00 G  

AM-241       1.1786E+03                                      1.58E+05             
59.54 1.179E+03  (  1.164E+01 8.24E-01 3.59E+01 G  

CD-109       1.6378E+04                                      4.61E+02             
88.03 1.638E+04  (  5.080E+01 3.35E-01 3.63E+00 G  

211 of 376



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 17:45:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_004.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.5881E+02                                      2.72E+02             
122.06 3.588E+02  (  1.472E+00 4.31E-01 8.55E+01 G  

Ce-139       5.3237E+02                                      1.38E+02             
165.86 5.324E+02  (  2.100E+00 4.36E-01 7.99E+01 G  

Hg-203       1.0946E+03                                      4.66E+01             
279.20 1.095E+03  (  1.165E+01 9.82E-01 8.15E+01 G  

SN-113       9.4424E+02                                      1.15E+02             
391.70 9.442E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1241E+03                                      6.48E+01             
514.00 1.124E+03  (  5.975E+00 6.21E-01 9.85E+01 G  

CS-137       4.9337E+02                                      1.10E+04             
661.66 4.934E+02  (  1.219E+00 3.84E-01 8.50E+01 G  

Y-898        1.5404E+03                                      1.07E+02             
898.04 1.540E+03  (  4.052E+00 4.15E-01 9.39E+01 G  

Co-1173      7.3625E+02                                      1.93E+03             
1173.23 7.363E+02  (  1.203E+00 3.41E-01 9.98E+01 G  

Co-1332      7.3441E+02                                      1.93E+03             
1332.49 7.344E+02  (  1.014E+00 3.45E-01 1.00E+02 G  

Y-1836       1.6187E+03                                      1.07E+02             
1836.05 1.619E+03  (  2.519E+00 4.55E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4888E+04    1.5117E+04   7.6442E+02    1.4970E+03  5.600E+02
AM-241       1.1777E+03    1.1786E+03   1.9433E+01    9.4938E+01  1.164E+01
CD-109       1.2531E+04    1.6378E+04   1.0983E+02    1.3573E+03  5.080E+01
Co-57        2.2775E+02    3.5881E+02   3.0921E+00    2.3818E+01  1.472E+00
Ce-139       2.1697E+02    5.3237E+02   4.6408E+00    3.3324E+01  2.100E+00
Hg-203       7.7226E+01    1.0946E+03   2.1501E+01    6.8283E+01  1.165E+01
SN-113       3.2277E+02    9.4424E+02   8.8447E+00    4.9204E+01  3.410E+00
Sr-85        1.6728E+02    1.1241E+03   1.3964E+01    5.8698E+01  5.975E+00
CS-137       4.8785E+02    4.9337E+02   3.7932E+00    2.7001E+01  1.219E+00
Y-898        4.8355E+02    1.5404E+03   1.2785E+01    8.1725E+01  4.052E+00
Co-1173      6.9049E+02    7.3625E+02   5.0281E+00    3.8035E+01  1.203E+00
Co-1332      6.8876E+02    7.3441E+02   5.0602E+00    3.8893E+01  1.014E+00
Y-1836       5.0812E+02    1.6187E+03   1.4715E+01    1.2755E+02  2.519E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     3.247E+04  Bq            
Total Decayed Activity (   25.0 to  2035.3 keV) 4.1850762E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 18:05:53
Live time:              10800
Real time:              11149
Dead time:                  3.13 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

215 of 376



ORTEC g v - i (3135) Env32  G53W4.25  6/28/2013 21:11:51
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_006.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0352

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
25.27     1036.   8.63   0.00  0.000E+00
46.56     8009.   2.58   0.70  1.354E-03    46.54 100.000  5.629E+02 Pb210 
59.56    34637.   0.88   0.71  8.836E-03    59.54 100.000  3.640E+02 AM241 
88.07   123142.   0.36   0.74  2.994E-02    88.03 100.000  5.721E+02 CD109 
122.04    68750.   0.50   0.77  4.397E-02   122.06 100.000  2.885E+02 Co57  
136.44     9216.   2.23   0.80  4.635E-02
165.80    53013.   0.57   0.82  4.743E-02   165.86 100.000  4.039E+02 Ce139 
238.64     1542.   8.89   0.89  4.225E-02
255.08     1537.   9.40   0.96  4.078E-02
279.18     6316.   2.88   0.93  3.870E-02   279.20 100.000  8.436E+02 Hg203 
295.32      648.  19.77   0.97  3.739E-02
351.97      916.  14.64   0.96  3.334E-02
391.70    37202.   0.68   1.06  3.099E-02   391.70 100.000  5.664E+02 SN113 
513.97    16238.   1.22   1.13  2.563E-02   514.00 100.000  1.055E+03 Sr85  
583.13      589.  15.22   1.21  2.347E-02
609.22      937.  11.78   1.20  2.276E-02
661.63    87765.   0.39   1.29  2.149E-02   661.66 100.000  3.848E+02 CS137 
898.00    43090.   0.64   1.48  1.737E-02   898.04 100.000  1.332E+03 Y898  

1173.16    97089.   0.35   1.65  1.436E-02  1173.23 100.000  6.899E+02 Co1173
1332.41    89194.   0.35   1.77  1.307E-02  1332.49 100.000  6.964E+02 Co1332
1460.62      784.   9.55   1.68  1.218E-02
1835.87    28431.   0.63   2.05  1.010E-02  1836.05 100.000  1.511E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.27      4348.      1036. 0.000E+00   17.26   0.000  -      s 
545.67   136.44     13804.      9216. 1.988E+05    4.47   0.801  -        
954.15   238.56      9334.      1506. 3.564E+04   20.13   0.925  -        

1020.25   255.08      8415.      1537. 3.770E+04   18.81   0.964  -        
1181.22   295.32      6859.       648. 1.734E+04   39.54   0.973  -        
1407.84   351.97      6824.       916. 2.746E+04   29.29   0.957  -        
2331.75   582.91      4484.       577. 2.459E+04   39.71   1.364  -        
2436.99   609.22      4163.       937. 4.116E+04   23.56   1.203  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5843.93  1460.62      1206.       784. 6.435E+04   19.10   1.683  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.15    46.56     16446.      8009.     0.742     5.15   0.697 
AM-241    238.15    59.56     23499.     34637.     3.207     1.76   0.712 
CD-109    352.17    88.07     28482.    123142.    11.402     0.72   0.745 
Co-57     488.08   122.04     19534.     68750.     6.366     1.01   0.774 
Ce-139    663.12   165.80     14214.     53013.     4.909     1.13   0.816 
Hg-203   1116.65   279.18      9920.      6316.     0.585     5.76   0.930 
SN-113   1566.78   391.70      8413.     37202.     3.445     1.35   1.060 
Sr-85    2055.92   513.97      7371.     16238.     1.504     2.44   1.134 
CS-137   2646.69   661.63      7946.     87765.     8.126     0.79   1.293 
Y-898    3592.43   898.00      7682.     43090.     3.990     1.28   1.479 
Co-1173  4693.49  1173.16      4060.     97089.     8.990     0.70   1.645 
Co-1332  5330.83  1332.41      2264.     89194.     8.259     0.71   1.773 
Y-1836   7345.93  1835.87       676.     28431.     2.632     1.26   2.053 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.6293E+02                                      8.12E+03             
46.54 5.629E+02  (  2.100E+01 2.58E+00 1.00E+02 G  

AM-241       3.6396E+02                                      1.58E+05             
59.54 3.640E+02  (  3.753E+00 8.82E-01 1.00E+02 G  

CD-109       5.7213E+02                                      4.61E+02             
88.03 5.721E+02  (  1.827E+00 3.58E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        2.8848E+02                                      2.72E+02             
122.06 2.885E+02  (  1.366E+00 5.03E-01 1.00E+02 G  

Ce-139       4.0389E+02                                      1.38E+02             
165.86 4.039E+02  (  2.116E+00 5.66E-01 1.00E+02 G  

Hg-203       8.4364E+02                                      4.66E+01             
279.20 8.436E+02  (  3.099E+01 2.88E+00 1.00E+02 G  

SN-113       5.6644E+02                                      1.15E+02             
391.70 5.664E+02  (  3.254E+00 6.76E-01 1.00E+02 G  

Sr-85        1.0555E+03                                      6.48E+01             
514.00 1.055E+03  (  1.300E+01 1.22E+00 1.00E+02 G  

CS-137       3.8475E+02                                      1.10E+04             
661.66 3.848E+02  (  9.105E-01 3.93E-01 1.00E+02 G  

Y-898        1.3319E+03                                      1.07E+02             
898.04 1.332E+03  (  6.313E+00 6.40E-01 1.00E+02 G  

Co-1173      6.8989E+02                                      1.93E+03             
1173.23 6.899E+02  (  1.055E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9645E+02                                      1.93E+03             
1332.49 6.964E+02  (  8.657E-01 3.54E-01 1.00E+02 G  

Y-1836       1.5112E+03                                      1.07E+02             
1836.05 1.511E+03  (  3.220E+00 6.31E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.5008E+02    5.6293E+02   2.8996E+01    5.6017E+01  2.100E+01
AM-241       3.6353E+02    3.6396E+02   6.4222E+00    2.9406E+01  3.753E+00
CD-109       3.8114E+02    5.7213E+02   4.0964E+00    4.7436E+01  1.827E+00
Co-57        1.4476E+02    2.8848E+02   2.9015E+00    1.9208E+01  1.366E+00
Ce-139       1.0350E+02    4.0389E+02   4.5704E+00    2.5449E+01  2.116E+00
Hg-203       1.5112E+01    8.4364E+02   4.8598E+01    6.9690E+01  3.099E+01
SN-113       1.1116E+02    5.6644E+02   7.6605E+00    3.0030E+01  3.254E+00
Sr-85        5.8662E+01    1.0555E+03   2.5702E+01    5.9383E+01  1.300E+01
CS-137       3.7824E+02    3.8475E+02   3.0215E+00    2.1066E+01  9.105E-01
Y-898        2.2968E+02    1.3319E+03   1.7057E+01    7.1848E+01  6.313E+00
Co-1173      6.2590E+02    6.8989E+02   4.8183E+00    3.5654E+01  1.055E+00
Co-1332      6.3185E+02    6.9645E+02   4.9344E+00    3.6901E+01  8.657E-01
Y-1836       2.6060E+02    1.5112E+03   1.9081E+01    1.1981E+02  3.220E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     3.854E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.2 keV) 9.2711074E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:23:41

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0286 +0.250050*Channel -1.24907e-008*Channel**2

FWHM (ch) =   2.6442 +0.001113*Channel -4.96984e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.78  0.01%      0.78     0.79   -1.23%
978.51      244.70   244.69  0.00%      0.94     0.92    2.45%

1376.88      344.28   344.29 -0.00%      1.01     1.02   -1.02%
3115.40      778.90   778.91 -0.00%      1.39     1.41   -1.27%
3856.11      964.08   964.06  0.00%      1.57     1.55    1.10%
5632.41     1408.01  1408.02 -0.00%      1.83     1.83   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 11:59:45

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0215 +0.250052*Channel -1.32544e-008*Channel**2

FWHM (ch) =   2.6360 +0.001076*Channel -4.61451e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.93      121.78   121.78  0.00%      0.77     0.79   -2.17%
978.53      244.70   244.69  0.00%      0.94     0.91    3.30%

1376.90      344.28   344.29 -0.00%      0.99     1.01   -1.36%
3115.41      778.90   778.91 -0.00%      1.39     1.38    0.65%
3856.17      964.08   964.07  0.00%      1.51     1.52   -0.88%
5632.48     1408.01  1408.02 -0.00%      1.81     1.81    0.19%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:34:30

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0418 +0.250030*Channel -1.16091e-008*Channel**2

FWHM (ch) =   2.5963 +0.001126*Channel -5.22035e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.77     0.78   -1.76%
978.52      244.70   244.69  0.00%      0.94     0.91    2.87%

1376.92      344.28   344.29 -0.00%      1.00     1.01   -1.17%
3115.57      778.90   778.91 -0.00%      1.40     1.40   -0.09%
3856.33      964.08   964.06  0.00%      1.54     1.54   -0.10%
5632.71     1408.01  1408.02 -0.00%      1.82     1.82    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_002.An1

Acquisition information
Start time:                 7/2/2013 11:11:36
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:26:19
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.538E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0107

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.66     1728.   6.44   1.31  4.642E-02
39.90     1739.   7.77   0.81  4.546E-02
45.35     2635.   4.89   0.70  4.509E-02
46.64      822.  15.27   0.70  4.501E-02
121.77   242220.   0.22   0.78  3.994E-02   121.78  28.410  9.844E-01 QA122 
244.71    50898.   0.49   0.90  3.164E-02   244.70   7.550  9.823E-01 Qa245 
295.96     2745.   4.09   0.97  2.872E-02
325.04      512.  17.38   0.85  2.707E-02
329.48      766.  14.15   1.01  2.682E-02
344.29   146079.   0.28   1.00  2.597E-02   344.28  26.590  9.752E-01 Qa344 
367.51     5302.   2.59   1.04  2.531E-02
411.13    10248.   1.49   1.08  2.407E-02
415.82      393.  19.26   1.01  2.393E-02
443.96    13403.   1.16   1.08  2.313E-02
488.72     1571.   6.46   1.15  2.185E-02
503.45      469.  16.94   0.76  2.143E-02
564.00     1799.   4.91   1.20  1.971E-02
566.78      461.  17.86   1.20  1.963E-02
586.24     1559.   6.94   1.29  1.907E-02
656.73      481.  19.56   0.73  1.706E-02
674.67      541.  13.88   1.29  1.654E-02
678.67     1444.   5.64   1.29  1.643E-02
688.65     2776.   4.57   1.25  1.615E-02
719.38     1064.   7.34   1.33  1.527E-02
723.49      455.  16.41   1.33  1.515E-02
764.97      612.  15.53   1.05  1.397E-02
778.94    37164.   0.56   1.37  1.357E-02   778.90  12.970  9.736E-01 Qa779 
810.52     1040.   9.17   1.51  1.329E-02
867.40    11092.   1.55   1.39  1.278E-02
900.93      398.  19.89   1.22  1.247E-02
919.38     1205.   7.50   1.49  1.231E-02
926.30      682.  14.11   1.25  1.225E-02
964.06    36922.   0.61   1.52  1.191E-02   964.08  14.500  9.859E-01 Qa964 

1005.20     1978.   3.95   1.68  1.164E-02
1085.89    24613.   0.68   1.59  1.110E-02
1089.92     4035.   2.14   1.60  1.107E-02
1112.04    32408.   0.64   1.57  1.093E-02
1123.13      984.   6.77   1.59  1.085E-02
1212.94     2946.   3.04   1.65  1.026E-02
1233.98      590.  10.19   1.31  1.012E-02
1250.02      504.   8.58   1.70  1.001E-02
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1299.07     3283.   2.16   1.61  9.689E-03
1407.99    39987.   0.53   1.80  8.968E-03  1408.01  20.850  9.860E-01 Qa1408
1457.55     1040.   3.80   1.79  8.640E-03
1527.84      485.   9.89   1.85  8.175E-03
1529.81     1003.   4.39   1.86  8.162E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.62    25.66      5617.      1728. 3.723E+04   12.89   1.310  -      s 
159.59    39.90      8690.      1739. 3.825E+04   15.54   0.809  -        
181.37    45.31      6992.      2635. 5.844E+04    9.78   0.701  -       D
186.55    46.60      7469.       822. 1.827E+04   30.53   0.703  -       D

1183.72   295.96      4117.      2745. 9.555E+04    8.19   0.973  -        
1300.04   325.04      3371.       512. 1.892E+04   34.77   0.848  -        
1317.80   329.48      4392.       766. 2.856E+04   28.30   1.012  -      s 
1469.91   367.51      4366.      5302. 2.095E+05    5.18   1.039  -      s 
1644.40   411.13      4110.     10248. 4.258E+05    2.99   1.080  -        
1663.15   415.82      2322.       393. 1.643E+04   38.51   1.013  -        
1775.73   443.96      3630.     13403. 5.795E+05    2.33   1.081  -        
1954.77   488.72      3110.      1571. 7.188E+04   12.91   1.154  -        
2013.70   503.45      2433.       469. 2.187E+04   33.88   0.759  -      s 
2255.93   563.93      3009.      1799. 9.130E+04    9.83   1.196  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:16:33
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2267.04   566.71      3167.       461. 2.351E+04   35.73   1.198  -       D
2344.90   586.24      3496.      1559. 8.176E+04   13.87   1.287  -        
2626.87   656.73      2886.       481. 2.819E+04   39.13   0.727  -      s 
2698.71   674.69      2742.       509. 3.076E+04   34.96   1.251  -        
2714.72   678.69      2767.      1362. 8.292E+04   14.01   1.345  -        
2754.57   688.65      3808.      2776. 1.719E+05    9.14   1.248  -        
2877.19   719.30      2548.      1014. 6.638E+04   17.53   1.108  -        
3059.91   764.97      2903.       612. 4.380E+04   31.07   1.048  -        
3242.14   810.52      2684.      1040. 7.828E+04   18.34   1.511  -        
3469.71   867.40      4461.     11092. 8.682E+05    3.09   1.393  -        
3603.89   900.93      2101.       398. 3.194E+04   39.78   1.217  -        
3677.67   919.38      2171.      1205. 9.786E+04   14.99   1.488  -      s 
3705.36   926.30      2448.       682. 5.565E+04   28.22   1.250  -        
4021.07  1005.20      1294.      1978. 1.700E+05    7.91   1.680  -        
4343.69  1085.83      3343.     23959. 2.158E+06    1.60   1.593  -        
4359.78  1089.85      1966.      3191. 2.882E+05    5.84   1.357  -       D
4448.57  1112.04      2454.     32408. 2.966E+06    1.28   1.575  -        
4492.97  1123.13      1150.       984. 9.065E+04   13.53   1.586  -        
4852.33  1212.94      1299.      2946. 2.871E+05    6.08   1.653  -        
4936.53  1233.98       865.       590. 5.830E+04   20.39   1.306  -        
5001.07  1250.11       882.       536. 5.357E+04   23.51   1.153  -      s 
5197.01  1299.07       447.      3283. 3.389E+05    4.32   1.605  -        
5831.25  1457.55       102.      1040. 1.204E+05    7.60   1.786  -        
6112.56  1527.79       909.       485. 5.934E+04   19.79   1.855  -       D
6120.43  1529.76       468.      1003. 1.229E+05    8.78   1.856  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17437.    242220.   403.700     0.44   0.779 
Qa-245    978.70   244.70      7754.     50727.    84.544     1.06   0.906 
Qa-344   1377.04   344.29      6779.    146079.   243.465     0.56   0.997 
Qa-779   3115.64   778.90      4527.     37760.    62.934     1.25   1.366 
Qa-964   3856.46   964.06      3082.     36922.    61.536     1.21   1.521 
Qa-1408  5632.87  1407.99       904.     39987.    66.644     1.05   1.795 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_002.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8438E-01                                      4.94E+03             
121.78 9.844E-01  (  1.250E-03 2.22E-01 2.84E+01 G  

Qa-245       9.7901E-01                                      4.94E+03             
244.70 9.790E-01  (  3.960E-03 5.31E-01 7.55E+00 G  

Qa-344       9.7521E-01                                      4.94E+03             
344.28 9.752E-01  (  1.281E-03 2.80E-01 2.66E+01 G  

Qa-779       9.8920E-01                                      4.94E+03             
778.90 9.892E-01  (  4.107E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8595E-01                                      4.94E+03             
964.08 9.859E-01  (  3.454E-03 6.07E-01 1.45E+01 G  

Qa-1408      9.8603E-01                                      4.94E+03             
1408.01 9.860E-01  (  1.728E-03 5.27E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6170E-01    9.8438E-01   4.3718E-03    1.1247E-01  1.250E-03
Qa-245       9.5645E-01    9.7901E-01   1.0389E-02    1.1225E-01  3.960E-03
Qa-344       9.5274E-01    9.7521E-01   5.4578E-03    1.1147E-01  1.281E-03
Qa-779       9.6641E-01    9.8920E-01   1.2334E-02    1.1360E-01  4.107E-03
Qa-964       9.6323E-01    9.8595E-01   1.1963E-02    1.1319E-01  3.454E-03
Qa-1408      9.6331E-01    9.8603E-01   1.0384E-02    1.1305E-01  1.728E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1529.7 to  2035.4 keV)     5.764E+00  µCi           
Total Decayed Activity ( 1529.7 to  2035.4 keV) 5.8997774E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:41:17

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0252 +0.250084*Channel -1.5444e-008*Channel**2

FWHM (ch) =   2.5858 +0.001094*Channel -5.03583e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.11%
978.66      244.70   244.71 -0.00%      0.91     0.90    1.02%

1376.90      344.28   344.29 -0.00%      1.00     1.00   -0.27%
3115.26      778.90   778.90  0.00%      1.40     1.38    1.99%
3856.01      964.08   964.07  0.00%      1.48     1.51   -2.21%
5632.23     1408.01  1408.02 -0.00%      1.79     1.79    0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_004.An1              

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_004.An1

Acquisition information
Start time:                 7/2/2013 12:32:56
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 15:48:45
Zero offset:           0.046 keV
Gain:                  0.250 keV/channel
Quadratic:            -9.499E-09 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0134

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.42     1337.   7.42   0.62  0.000E+00
46.54     6979.   3.17   0.66  1.022E-03    46.54   4.252  1.512E+04 Pb210 
59.51    35338.   0.94   0.72  7.709E-03    59.54  35.920  1.179E+03 AM241 
88.04   142207.   0.34   0.74  2.923E-02    88.03   3.626  1.634E+04 CD109 
122.07    91715.   0.45   0.78  4.390E-02   122.06  85.510  3.600E+02 Co57  
136.48    11647.   2.04   0.80  4.633E-02
165.85    87027.   0.44   0.82  4.738E-02   165.86  79.900  5.327E+02 Ce139 
238.61     1327.  12.88   0.96  4.203E-02
255.11     2786.   6.28   0.99  4.053E-02
279.21    24581.   1.04   0.95  3.844E-02   279.20  81.480  1.092E+03 Hg203 
351.84     1206.  12.92   1.20  3.305E-02
391.71    67895.   0.47   1.06  3.068E-02   391.70  64.970  9.445E+02 SN113 
514.00    43619.   0.64   1.14  2.533E-02   514.00  98.500  1.134E+03 Sr85  
583.24      570.  19.93   1.21  2.316E-02
609.48      850.  15.78   1.12  2.245E-02
661.64    95210.   0.37   1.29  2.119E-02   661.66  84.990  4.952E+02 CS137 
898.02    81000.   0.42   1.45  1.707E-02   898.04  93.900  1.529E+03 Y898  

1173.21   103847.   0.34   1.61  1.406E-02  1173.23  99.850  7.314E+02 Co1173
1324.96     1147.   9.49   1.70  1.282E-02
1332.47    95086.   0.35   1.74  1.276E-02  1332.49  99.983  7.368E+02 Co1332
1836.01    52081.   0.47   2.00  9.779E-03  1836.05  99.320  1.622E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.49    25.42      5316.      1337. 0.000E+00   14.84   0.617  -      s 
545.74   136.48     19462.     11647. 2.514E+05    4.08   0.798  -        
954.25   238.61     12673.      1327. 3.157E+04   25.76   0.958  -        

1020.26   255.11     12106.      2786. 6.874E+04   12.56   0.993  -        
1407.17   351.84      9231.      1206. 3.649E+04   25.84   1.200  -      s 
2332.87   583.24      4928.       570. 2.459E+04   39.87   1.208  -        
2437.87   609.48      6120.       850. 3.786E+04   31.56   1.121  -        
5300.49  1324.96      2892.      1147. 8.951E+04   18.97   1.701  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.54     20054.      6979.     0.646     6.35   0.664 
AM-241    237.84    59.51     29842.     35338.     3.272     1.88   0.715 
CD-109    351.98    88.04     37104.    142207.    13.167     0.68   0.743 
Co-57     488.08   122.07     30263.     91715.     8.492     0.91   0.776 
Ce-139    663.22   165.85     23011.     87027.     8.058     0.89   0.819 
Hg-203   1116.67   279.21     14600.     24581.     2.276     2.08   0.945 
SN-113   1566.70   391.71     11066.     67895.     6.287     0.94   1.057 
Sr-85    2055.90   514.00     10857.     43619.     4.039     1.28   1.142 
CS-137   2646.54   661.64      8840.     95210.     8.816     0.75   1.293 
Y-898    3592.22   898.02      8643.     81000.     7.500     0.84   1.451 
Co-1173  4693.30  1173.21      5339.    103847.     9.615     0.69   1.610 
Co-1332  5330.55  1332.47      3598.     95086.     8.804     0.70   1.736 
Y-1836   7345.59  1836.01      1673.     52081.     4.822     0.95   1.997 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5116E+04                                      8.12E+03             
46.54 1.512E+04  (  7.147E+02 3.17E+00 4.25E+00 G  

AM-241       1.1790E+03                                      1.58E+05             
59.54 1.179E+03  (  1.343E+01 9.38E-01 3.59E+01 G  

CD-109       1.6335E+04                                      4.61E+02             
88.03 1.634E+04  (  5.155E+01 3.41E-01 3.63E+00 G  

Co-57        3.6002E+02                                      2.72E+02             
122.06 3.600E+02  (  1.591E+00 4.54E-01 8.55E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       5.3267E+02                                      1.38E+02             
165.86 5.327E+02  (  2.163E+00 4.44E-01 7.99E+01 G  

Hg-203       1.0919E+03                                      4.66E+01             
279.20 1.092E+03  (  1.251E+01 1.04E+00 8.15E+01 G  

SN-113       9.4451E+02                                      1.15E+02             
391.70 9.445E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1343E+03                                      6.48E+01             
514.00 1.134E+03  (  6.313E+00 6.42E-01 9.85E+01 G  

CS-137       4.9520E+02                                      1.10E+04             
661.66 4.952E+02  (  1.139E+00 3.73E-01 8.50E+01 G  

Y-898        1.5286E+03                                      1.07E+02             
898.04 1.529E+03  (  4.088E+00 4.21E-01 9.39E+01 G  

Co-1173      7.3138E+02                                      1.93E+03             
1173.23 7.314E+02  (  1.199E+00 3.43E-01 9.98E+01 G  

Co-1332      7.3679E+02                                      1.93E+03             
1332.49 7.368E+02  (  1.083E+00 3.51E-01 1.00E+02 G  

Y-1836       1.6224E+03                                      1.07E+02             
1836.05 1.622E+03  (  2.969E+00 4.74E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4883E+04    1.5116E+04   9.5980E+02    1.6055E+03  7.147E+02
AM-241       1.1780E+03    1.1790E+03   2.2125E+01    9.5551E+01  1.343E+01
CD-109       1.2425E+04    1.6335E+04   1.1136E+02    1.3539E+03  5.155E+01
Co-57        2.2625E+02    3.6002E+02   3.2694E+00    2.3920E+01  1.591E+00
Ce-139       2.1286E+02    5.3267E+02   4.7278E+00    3.3354E+01  2.163E+00
Hg-203       7.2675E+01    1.0919E+03   2.2730E+01    6.8528E+01  1.251E+01
SN-113       3.1534E+02    9.4451E+02   8.8463E+00    4.9218E+01  3.410E+00
Sr-85        1.6188E+02    1.1343E+03   1.4559E+01    5.9344E+01  6.313E+00
CS-137       4.8954E+02    4.9520E+02   3.6947E+00    2.7086E+01  1.139E+00
Y-898        4.6778E+02    1.5286E+03   1.2879E+01    8.1129E+01  4.088E+00
Co-1173      6.8495E+02    7.3138E+02   5.0159E+00    3.7785E+01  1.199E+00
Co-1332      6.9002E+02    7.3679E+02   5.1696E+00    3.9032E+01  1.083E+00
Y-1836       4.9649E+02    1.6224E+03   1.5381E+01    1.2792E+02  2.969E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.230E+04  Bq            
Total Decayed Activity (   25.0 to  2035.5 keV) 4.1807801E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_006.An1

Acquisition information
Start time:                 7/2/2013 16:45:46
Live time:              10800
Real time:              11148
Dead time:                  3.12 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0387

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
24.99      841.   8.08   0.00  0.000E+00
46.48     6356.   3.06   0.67  9.927E-04    46.54 100.000  5.899E+02 Pb210 
59.46    30235.   0.94   0.71  7.678E-03    59.54 100.000  3.625E+02 AM241 
88.00   117813.   0.37   0.74  2.920E-02    88.03 100.000  5.636E+02 CD109 
122.05    68301.   0.45   0.77  4.389E-02   122.06 100.000  2.900E+02 Co57  
136.44     8988.   2.30   0.78  4.633E-02
165.82    51546.   0.58   0.83  4.738E-02   165.86 100.000  4.010E+02 Ce139 
238.54     1414.  10.84   0.73  4.203E-02
255.19     1426.  10.15   0.93  4.053E-02
279.22     5909.   3.05   0.92  3.843E-02   279.20 100.000  8.427E+02 Hg203 
295.24      643.  19.88   0.77  3.712E-02
351.92     1145.  11.66   1.03  3.304E-02
391.71    36268.   0.70   1.05  3.068E-02   391.70 100.000  5.711E+02 SN113 
514.00    15192.   1.29   1.10  2.533E-02   514.00 100.000  1.042E+03 Sr85  
609.32      758.  14.10   1.07  2.246E-02
661.65    87343.   0.39   1.28  2.119E-02   661.66 100.000  3.883E+02 CS137 
898.02    41461.   0.62   1.44  1.707E-02   898.04 100.000  1.338E+03 Y898  

1173.20    94507.   0.36   1.61  1.406E-02  1173.23 100.000  6.870E+02 Co1173
1332.45    86255.   0.37   1.70  1.276E-02  1332.49 100.000  6.908E+02 Co1332
1460.83      717.   6.83   1.78  1.187E-02
1835.91    26668.   0.66   1.97  9.780E-03  1836.05 100.000  1.502E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.99      2517.       841. 0.000E+00   16.16   0.000  -      s 
545.69   136.44     14115.      8988. 1.940E+05    4.61   0.780  -        
954.01   238.54      9595.      1414. 3.363E+04   21.68   0.728  -        

1020.61   255.19      8497.      1426. 3.519E+04   20.31   0.933  -      s 
1180.77   295.24      6817.       643. 1.732E+04   39.75   0.771  -        
1407.48   351.92      6675.      1145. 3.465E+04   23.33   1.034  -        
2437.04   609.32      4106.       758. 3.377E+04   28.20   1.074  -        
5843.84  1460.80       942.       742. 6.256E+04   17.12   1.612  -        
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.92    46.48     14932.      6356.     0.588     6.11   0.666 
AM-241    237.85    59.46     21008.     30235.     2.799     1.88   0.711 
CD-109    351.96    88.00     28641.    117813.    10.909     0.74   0.742 
Co-57     488.08   122.04     18992.     67652.     6.264     1.00   0.770 
Ce-139    663.19   165.82     14422.     51546.     4.773     1.16   0.826 
Hg-203   1116.73   279.22      9833.      5909.     0.547     6.10   0.920 
SN-113   1566.64   391.71      9053.     36268.     3.358     1.41   1.050 
Sr-85    2055.77   514.00      7459.     15192.     1.407     2.58   1.097 
CS-137   2646.38   661.65      7586.     87343.     8.087     0.78   1.283 
Y-898    3592.00   898.02      6409.     41461.     3.839     1.24   1.437 
Co-1173  4692.98  1173.20      4403.     94507.     8.751     0.71   1.614 
Co-1332  5330.19  1332.45      2902.     86255.     7.987     0.73   1.703 
Y-1836   7345.10  1835.91       886.     26668.     2.469     1.32   1.974 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.8994E+02                                      8.12E+03             
46.54 5.899E+02  (  2.643E+01 3.06E+00 1.00E+02 G  

AM-241       3.6247E+02                                      1.58E+05             
59.54 3.625E+02  (  4.049E+00 9.39E-01 1.00E+02 G  

CD-109       5.6359E+02                                      4.61E+02             
88.03 5.636E+02  (  1.886E+00 3.69E-01 1.00E+02 G  

Co-57        2.8725E+02                                      2.72E+02             
122.06 2.873E+02  (  1.363E+00 5.02E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       4.0099E+02                                      1.38E+02             
165.86 4.010E+02  (  2.177E+00 5.79E-01 1.00E+02 G  

Hg-203       8.4272E+02                                      4.66E+01             
279.20 8.427E+02  (  3.295E+01 3.05E+00 1.00E+02 G  

SN-113       5.7108E+02                                      1.15E+02             
391.70 5.711E+02  (  3.491E+00 7.04E-01 1.00E+02 G  

Sr-85        1.0422E+03                                      6.48E+01             
514.00 1.042E+03  (  1.381E+01 1.29E+00 1.00E+02 G  

CS-137       3.8835E+02                                      1.10E+04             
661.66 3.883E+02  (  9.023E-01 3.92E-01 1.00E+02 G  

Y-898        1.3376E+03                                      1.07E+02             
898.04 1.338E+03  (  6.018E+00 6.19E-01 1.00E+02 G  

Co-1173      6.8703E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.124E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9080E+02                                      1.93E+03             
1332.49 6.908E+02  (  1.005E+00 3.67E-01 1.00E+02 G  

Y-1836       1.5023E+03                                      1.07E+02             
1836.05 1.502E+03  (  3.906E+00 6.62E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.7628E+02    5.8994E+02   3.6053E+01    6.1828E+01  2.643E+01
AM-241       3.6204E+02    3.6247E+02   6.8095E+00    2.9379E+01  4.049E+00
CD-109       3.7324E+02    5.6359E+02   4.1640E+00    4.6739E+01  1.886E+00
Co-57        1.4271E+02    2.8725E+02   2.8815E+00    1.9125E+01  1.363E+00
Ce-139       1.0073E+02    4.0099E+02   4.6428E+00    2.5285E+01  2.177E+00
Hg-203       1.4235E+01    8.4272E+02   5.1386E+01    7.1624E+01  3.295E+01
SN-113       1.0944E+02    5.7108E+02   8.0437E+00    3.0359E+01  3.491E+00
Sr-85        5.5536E+01    1.0422E+03   2.6858E+01    5.9294E+01  1.381E+01
CS-137       3.8168E+02    3.8835E+02   3.0408E+00    2.1261E+01  9.023E-01
Y-898        2.2483E+02    1.3376E+03   1.6554E+01    7.2023E+01  6.018E+00
Co-1173      6.2241E+02    6.8703E+02   4.9064E+00    3.5520E+01  1.124E+00
Co-1332      6.2583E+02    6.9080E+02   5.0771E+00    3.6626E+01  1.005E+00
Y-1836       2.5250E+02    1.5023E+03   1.9895E+01    1.1926E+02  3.906E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.841E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.5 keV) 9.2663594E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 12:14:59

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0311 +0.250086*Channel -1.69905e-008*Channel**2

FWHM (ch) =   2.5980 +0.001102*Channel -5.13865e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.77  0.01%      0.77     0.78   -1.09%
978.69      244.70   244.71 -0.00%      0.92     0.91    1.09%

1376.94      344.28   344.29 -0.00%      1.01     1.00    0.14%
3115.33      778.90   778.90  0.00%      1.38     1.38   -0.10%
3856.09      964.08   964.07  0.00%      1.52     1.52   -0.21%
5632.42     1408.01  1408.02 -0.00%      1.79     1.79    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:58:45

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0140 +0.250067*Channel -1.62272e-008*Channel**2

FWHM (ch) =   2.5900 +0.001090*Channel -5.39073e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.02      121.78   121.77  0.01%      0.77     0.78   -0.77%
978.67      244.70   244.70 -0.00%      0.92     0.90    1.87%

1376.99      344.28   344.29 -0.00%      0.99     1.00   -1.08%
3115.48      778.90   778.91 -0.00%      1.36     1.37   -0.53%
3856.25      964.08   964.07  0.00%      1.51     1.50    0.54%
5632.68     1408.01  1408.02 -0.00%      1.75     1.75   -0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Continuing Calibration Verification Raw Data
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 13:02:07
Live time:                600
Real time:                851
Dead time:                 29.47 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130619_001 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:16:45
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.315E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 13:47:12
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0078

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.28      649.  10.63   0.00  4.526E-02
39.98     2370.   5.98   0.89  4.435E-02
45.40     3686.   3.62   0.71  4.401E-02
46.76     1025.  12.93   0.71  4.393E-02
121.78   239829.   0.22   0.78  3.926E-02   121.78  28.410  9.908E-01 QA122 
244.69    50711.   0.53   0.92  3.162E-02   244.70   7.550  9.790E-01 Qa245 
295.97     2482.   5.07   0.94  2.886E-02
329.50      675.  15.05   0.96  2.705E-02
344.29   146946.   0.28   1.00  2.626E-02   344.28  26.590  9.699E-01 Qa344 
366.34     1206.   8.73   1.02  2.564E-02
367.82     4284.   2.53   1.02  2.559E-02
411.13    10273.   1.52   1.10  2.437E-02
416.06      427.  18.65   0.82  2.423E-02
443.97    13705.   1.20   1.12  2.345E-02
488.67     1666.   6.38   1.29  2.218E-02
503.53      646.  14.28   1.12  2.177E-02
564.05     1753.   5.13   1.20  2.005E-02
566.26      588.  14.23   1.20  1.999E-02
586.25     1564.   7.44   1.25  1.943E-02
656.38      515.  17.58   0.81  1.745E-02
674.66      626.  11.43   1.29  1.694E-02
678.68     1457.   5.38   1.29  1.682E-02
688.68     2939.   3.92   1.30  1.654E-02
719.43     1044.   7.52   1.33  1.568E-02
764.90      631.  11.83   1.36  1.440E-02
769.10      373.  19.20   1.37  1.428E-02
778.90    38437.   0.60   1.39  1.400E-02   778.90  12.970  9.756E-01 Qa779 
810.47      982.   9.24   1.24  1.369E-02
841.54      507.  18.25   1.35  1.338E-02
867.36    11169.   1.36   1.45  1.313E-02
919.42     1213.   7.35   1.42  1.262E-02
926.22      617.  12.19   1.46  1.255E-02
964.07    37769.   0.59   1.50  1.218E-02   964.08  14.500  9.855E-01 Qa964 

1005.18     1782.   5.16   1.73  1.190E-02
1085.90    25210.   0.68   1.60  1.136E-02
1089.88     4028.   2.26   1.61  1.133E-02
1112.04    32603.   0.65   1.61  1.118E-02
1123.11     1182.   6.41   1.67  1.110E-02
1212.95     2997.   3.46   1.68  1.049E-02
1233.60      727.   9.70   1.58  1.035E-02
1250.04      504.  12.35   1.41  1.024E-02
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1274.53      426.  10.45   1.42  1.008E-02
1293.06      195.  17.05   1.74  9.952E-03
1299.21     3208.   1.97   1.75  9.911E-03
1407.99    41241.   0.52   1.82  9.174E-03  1408.01  20.850  9.936E-01 Qa1408
1457.63     1092.   3.83   1.89  8.837E-03
1529.06     1579.   2.84   3.17  8.354E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.28      2568.       649. 1.434E+04   21.26   0.000  -      s 
159.81    39.98      9320.      2370. 5.345E+04   11.95   0.889  -      s 
181.51    45.34      7049.      3686. 8.376E+04    7.23   0.710  -       D
186.92    46.70      8268.      1025. 2.334E+04   25.85   0.712  -       D

1183.80   295.97      4944.      2482. 8.602E+04   10.14   0.944  -        
1317.92   329.50      4012.       675. 2.494E+04   30.09   0.963  -        
1465.29   366.31      4953.      1201. 4.686E+04   17.54   1.022  -       D
1471.19   367.78      3748.      4266. 1.667E+05    5.08   1.023  -       D
1644.46   411.13      4280.     10273. 4.215E+05    3.04   1.096  -        
1664.22   416.06      2464.       427. 1.762E+04   37.30   0.822  -      s 
1775.85   443.97      3997.     13705. 5.845E+05    2.39   1.118  -        
1954.66   488.67      3321.      1666. 7.509E+04   12.76   1.289  -        
2014.13   503.53      2912.       646. 2.968E+04   28.56   1.121  -        
2256.26   564.22      3171.      1753. 8.739E+04   10.27   1.198  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.10   566.43      3213.       588. 2.944E+04   28.46   1.200  -       D
2345.08   586.25      3864.      1564. 8.049E+04   14.88   1.249  -        
2625.65   656.38      2747.       515. 2.952E+04   35.17   0.806  -      s 
2698.98   674.71      2474.       570. 3.368E+04   29.85   1.366  -        
2715.06   678.73      2962.      1455. 8.649E+04   13.98   1.254  -        
2754.87   688.68      3227.      2939. 1.776E+05    7.84   1.295  -        
2877.75   719.39      2801.       964. 6.151E+04   19.47   1.186  -        
3059.42   764.80      2779.       631. 4.382E+04   29.08   1.422  -        
3242.18   810.47      2500.       982. 7.171E+04   18.49   1.236  -        
3366.49   841.54      2686.       507. 3.788E+04   36.51   1.350  -      s 
3469.79   867.36      3504.     11169. 8.507E+05    2.72   1.448  -        
3678.11   919.42      2108.      1213. 9.616E+04   14.70   1.416  -        
3705.31   926.22      1798.       617. 4.914E+04   24.38   1.457  -        
4021.26  1005.18      1758.      1782. 1.497E+05   10.33   1.731  -        
4344.26  1085.84      2169.     25210. 2.220E+06    1.36   1.605  -       D
4360.19  1089.82      2144.      4028. 3.555E+05    4.53   1.607  -       D
4448.87  1112.04      2765.     32603. 2.917E+06    1.31   1.609  -        
4493.15  1123.11      1342.      1182. 1.065E+05   12.82   1.665  -      s 
4852.67  1212.95      1623.      2997. 2.856E+05    6.93   1.675  -        
4935.33  1233.60      1062.       727. 7.021E+04   19.40   1.584  -      s 
5001.09  1250.04       864.       504. 4.918E+04   24.71   1.412  -        
5099.12  1274.53       486.       426. 4.225E+04   20.91   1.418  -        
5172.96  1292.98       455.       214. 2.146E+04   38.79   1.111  -      s 
5197.56  1299.13       405.      3262. 3.291E+05    4.19   1.669  -        
5831.88  1457.63       126.      1092. 1.236E+05    7.66   1.891  -        
6117.77  1529.06        82.      1579. 1.891E+05    5.68   3.168  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.78     17190.    239829.   399.714     0.45   0.776 
Qa-245    978.64   244.69      7628.     50711.    84.518     1.06   0.922 
Qa-344   1377.10   344.29      6730.    146946.   244.911     0.56   1.000 
Qa-779   3115.84   778.90      4051.     38437.    64.062     1.20   1.386 
Qa-964   3856.75   964.07      2976.     37769.    62.948     1.19   1.502 
Qa-1408  5633.24  1407.99       878.     41241.    68.735     1.03   1.822 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9084E-01                                      4.94E+03             
121.78 9.908E-01  (  1.262E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7896E-01                                      4.94E+03             
244.70 9.790E-01  (  3.929E-03 5.29E-01 7.55E+00 G  

Qa-344       9.6989E-01                                      4.94E+03             
344.28 9.699E-01  (  1.262E-03 2.79E-01 2.66E+01 G  

Qa-779       9.7563E-01                                      4.94E+03             
778.90 9.756E-01  (  3.764E-03 5.99E-01 1.30E+01 G  

Qa-964       9.8548E-01                                      4.94E+03             
964.08 9.855E-01  (  3.317E-03 5.94E-01 1.45E+01 G  

Qa-1408      9.9364E-01                                      4.94E+03             
1408.01 9.936E-01  (  1.663E-03 5.17E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6854E-01    9.9084E-01   4.4208E-03    1.1320E-01  1.262E-03
Qa-245       9.5693E-01    9.7896E-01   1.0365E-02    1.1224E-01  3.929E-03
Qa-344       9.4807E-01    9.6989E-01   5.4076E-03    1.1086E-01  1.262E-03
Qa-779       9.5367E-01    9.7563E-01   1.1689E-02    1.1199E-01  3.764E-03
Qa-964       9.6330E-01    9.8548E-01   1.1700E-02    1.1311E-01  3.317E-03
Qa-1408      9.7128E-01    9.9364E-01   1.0273E-02    1.1390E-01  1.663E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.3 keV)     5.762E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.3 keV) 5.8944349E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628003_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 14:02:51
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 14:17:37
Zero offset:           0.027 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.205E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0085

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      700.   9.96   0.62  4.574E-02
39.98     2509.   5.64   1.00  4.480E-02
45.44     3116.   4.17   0.70  4.445E-02
46.71     1014.  13.46   0.70  4.437E-02
121.78   239812.   0.22   0.77  3.956E-02   121.78  28.410  9.834E-01 QA122 
244.68    50871.   0.53   0.93  3.168E-02   244.70   7.550  9.802E-01 Qa245 
295.93     2693.   4.50   0.97  2.886E-02
329.47      559.  17.94   1.10  2.701E-02
344.29   146598.   0.28   1.01  2.619E-02   344.28  26.590  9.700E-01 Qa344 
367.55     5311.   2.64   1.00  2.554E-02
411.13    10216.   1.33   1.10  2.432E-02
443.97    13735.   1.19   1.08  2.340E-02
488.69     1678.   5.85   1.26  2.215E-02
503.43      530.  17.41   0.92  2.174E-02
563.95     1344.   7.33   1.23  2.005E-02
586.30     1590.   7.06   1.21  1.943E-02
656.46      648.  14.30   0.81  1.746E-02
674.63      638.  11.33   1.30  1.696E-02
678.69     1508.   5.23   1.31  1.684E-02
688.64     2841.   4.22   1.18  1.657E-02
719.34     1101.   9.16   1.39  1.571E-02
764.91      607.  14.52   1.53  1.443E-02
778.91    38234.   0.61   1.37  1.404E-02   778.90  12.970  9.674E-01 Qa779 
810.49     1195.   8.43   1.18  1.371E-02
841.75      500.  18.20   1.32  1.337E-02
867.38    11121.   1.46   1.46  1.310E-02
919.53     1092.   8.50   1.40  1.254E-02
926.31      737.  11.66   1.14  1.247E-02
964.07    37966.   0.61   1.53  1.207E-02   964.08  14.500  1.000E+00 Qa964 

1005.19     1848.   4.69   1.70  1.181E-02
1085.89    25228.   0.68   1.60  1.131E-02
1089.90     4008.   2.28   1.60  1.128E-02
1112.02    33071.   0.62   1.65  1.114E-02
1123.07      982.   7.98   1.43  1.107E-02
1212.88     2936.   3.49   1.73  1.051E-02
1249.98      498.  13.46   1.02  1.028E-02
1274.39      505.  10.76   1.69  1.013E-02
1299.11     3281.   2.40   1.87  9.977E-03
1408.00    41410.   0.52   1.78  9.297E-03  1408.01  20.850  9.844E-01 Qa1408
1457.58     1096.   3.51   2.11  8.988E-03
1529.11     1619.   2.80   3.00  8.542E-03
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.41    25.38      2605.       700. 1.531E+04   19.92   0.623  -      s 
159.80    39.98      9238.      2509. 5.601E+04   11.29   0.999  -      s 
181.65    45.47      6871.      3116. 7.009E+04    8.33   0.702  -       D
186.74    46.74      8804.      1014. 2.285E+04   26.92   0.703  -       D

1183.70   295.93      4621.      2693. 9.334E+04    9.01   0.975  -        
1317.84   329.47      3949.       559. 2.068E+04   35.87   1.101  -      s 
1470.19   367.55      4492.      5311. 2.079E+05    5.28   1.005  -      s 
1644.55   411.13      3031.     10216. 4.200E+05    2.66   1.103  -        
1775.94   443.97      3942.     13735. 5.868E+05    2.38   1.075  -        
1954.84   488.69      2943.      1678. 7.575E+04   11.69   1.256  -        
2013.82   503.43      2958.       530. 2.438E+04   34.82   0.925  -        
2255.94   563.95      3344.      1344. 6.705E+04   14.65   1.228  -        
2345.37   586.30      3668.      1590. 8.185E+04   14.12   1.208  -        
2626.06   656.46      2742.       648. 3.712E+04   28.61   0.809  -      s 
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2698.98   674.65      2385.       583. 3.437E+04   25.11   1.304  -       D
2715.09   678.71      3049.      1553. 9.219E+04   13.51   1.362  -        
2754.83   688.64      3501.      2841. 1.715E+05    8.44   1.176  -        
2877.65   719.34      3026.      1101. 7.009E+04   18.33   1.388  -        
3059.98   764.91      2654.       607. 4.208E+04   29.03   1.529  -        
3242.39   810.49      2798.      1195. 8.716E+04   16.87   1.181  -        
3367.45   841.75      2594.       500. 3.739E+04   36.40   1.324  -        
3470.01   867.38      4052.     11121. 8.491E+05    2.93   1.464  -        
3678.69   919.53      2279.      1092. 8.705E+04   17.00   1.398  -        
3705.79   926.31      2079.       737. 5.910E+04   23.33   1.138  -      s 
4021.43  1005.19      1573.      1848. 1.565E+05    9.38   1.699  -        
4344.15  1085.83      3699.     24393. 2.157E+06    1.61   1.548  -        
4360.19  1089.84      2434.      3022. 2.679E+05    6.72   1.517  -      sD
4448.95  1112.02      2288.     33071. 2.968E+06    1.25   1.654  -        
4493.15  1123.07      1517.       982. 8.869E+04   15.95   1.429  -        
4852.58  1212.88      1610.      2936. 2.792E+05    6.98   1.725  -        
5001.04  1249.98       973.       498. 4.839E+04   26.93   1.025  -      s 
5098.73  1274.39       626.       505. 4.981E+04   21.52   1.692  -        
5197.67  1299.11       622.      3281. 3.289E+05    4.80   1.866  -        
5831.86  1457.58        89.      1096. 1.219E+05    7.02   2.108  -      s 
6118.17  1529.11        91.      1619. 1.895E+05    5.60   3.003  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17493.    239812.   399.687     0.45   0.775 
Qa-245    978.68   244.68      7555.     50871.    84.786     1.06   0.929 
Qa-344   1377.15   344.29      6414.    146598.   244.330     0.56   1.009 
Qa-779   3116.03   778.91      4341.     38234.    63.723     1.23   1.375 
Qa-964   3856.89   964.07      3426.     37966.    63.276     1.22   1.531 
Qa-1408  5633.45  1408.00       964.     41440.    69.067     1.04   1.780 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8336E-01                                      4.94E+03             
121.78 9.834E-01  (  1.264E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8016E-01                                      4.94E+03             
244.70 9.802E-01  (  3.902E-03 5.28E-01 7.55E+00 G  

Qa-344       9.7004E-01                                      4.94E+03             
344.28 9.700E-01  (  1.235E-03 2.78E-01 2.66E+01 G  

Qa-779       9.6739E-01                                      4.94E+03             
778.90 9.674E-01  (  3.884E-03 6.14E-01 1.30E+01 G  

Qa-964       9.9996E-01                                      4.94E+03             
964.08 1.000E+00  (  3.592E-03 6.09E-01 1.45E+01 G  

Qa-1408      9.8514E-01                                      4.94E+03             
1408.01 9.851E-01  (  1.719E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6122E-01    9.8336E-01   4.3938E-03    1.1235E-01  1.264E-03
Qa-245       9.5810E-01    9.8016E-01   1.0342E-02    1.1238E-01  3.902E-03
Qa-344       9.4821E-01    9.7004E-01   5.3894E-03    1.1087E-01  1.235E-03
Qa-779       9.4562E-01    9.6739E-01   1.1885E-02    1.1108E-01  3.884E-03
Qa-964       9.7745E-01    9.9996E-01   1.2171E-02    1.1481E-01  3.592E-03
Qa-1408      9.6296E-01    9.8514E-01   1.0236E-02    1.1293E-01  1.719E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  678.7 to  2035.2 keV)     5.754E+00  µCi           
Total Decayed Activity (  678.7 to  2035.2 keV) 5.8860440E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628005_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 17:46:01
Live time:                600
Real time:                851
Dead time:                 29.53 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      645.  10.72   0.62  4.574E-02
39.99     2495.   5.67   0.89  4.480E-02
45.45     3308.   3.86   0.70  4.445E-02
46.71     1158.  11.86   0.70  4.437E-02
121.78   240392.   0.22   0.77  3.956E-02   121.78  28.410  9.858E-01 QA122 
244.68    51244.   0.52   0.91  3.168E-02   244.70   7.550  9.874E-01 Qa245 
251.73      534.  19.60   1.07  3.129E-02
295.98     2728.   4.56   0.95  2.885E-02
329.38      666.  13.46   0.98  2.701E-02
340.60      558.  16.69   0.99  2.639E-02
344.29   146396.   0.27   0.99  2.619E-02   344.28  26.590  9.687E-01 Qa344 
367.56     4997.   2.75   1.02  2.554E-02
411.12    10427.   1.42   1.09  2.432E-02
416.05      534.  15.03   1.13  2.418E-02
443.94    13869.   1.20   1.11  2.341E-02
488.68     1648.   6.64   1.21  2.215E-02
503.51      586.  15.72   1.21  2.174E-02
563.98     1695.   5.21   1.19  2.005E-02
566.53      646.  13.58   1.19  1.998E-02
586.28     1786.   6.10   1.27  1.943E-02
656.65      481.  19.39   1.27  1.746E-02
674.52      628.  12.10   1.28  1.696E-02
678.68     1464.   5.39   1.29  1.684E-02
688.65     3052.   4.04   1.41  1.657E-02
719.42     1015.   9.23   1.35  1.570E-02
764.87      722.  13.83   1.42  1.443E-02
778.88    38583.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.49     1150.   8.93   1.43  1.371E-02
841.72      506.  17.04   1.07  1.337E-02
867.33    11080.   1.43   1.42  1.310E-02
919.40     1087.   8.43   1.40  1.254E-02
926.34      671.   9.88   1.49  1.247E-02
930.79      318.  19.84   1.49  1.242E-02
964.02    38218.   0.59   1.50  1.207E-02   964.08  14.500  1.007E+00 Qa964 

1005.14     1767.   5.75   1.63  1.181E-02
1085.85    25192.   0.68   1.61  1.131E-02
1089.81     4125.   2.16   1.61  1.128E-02
1111.99    32532.   0.66   1.59  1.114E-02
1122.98     1062.   7.06   1.51  1.108E-02
1212.95     2936.   2.39   1.70  1.051E-02
1249.90      582.  10.35   1.81  1.028E-02
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1274.23      426.  13.20   1.31  1.013E-02
1292.73      228.  13.75   1.75  1.002E-02
1299.13     3403.   1.91   1.76  9.977E-03
1407.92    41112.   0.52   1.84  9.298E-03  1408.01  20.850  9.774E-01 Qa1408
1457.45     1081.   3.45   1.89  8.989E-03
1529.01     1653.   2.67   2.89  8.543E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.38      2587.       645. 1.411E+04   21.43   0.621  -      s 
159.87    39.99      9212.      2495. 5.568E+04   11.34   0.885  -      s 
181.72    45.47      6507.      3308. 7.443E+04    7.72   0.700  -       D
186.73    46.72      8854.      1158. 2.609E+04   23.73   0.701  -       D

1006.85   251.73      4532.       534. 1.707E+04   39.19   1.069  -        
1183.87   295.98      4733.      2728. 9.456E+04    9.13   0.952  -        
1317.46   329.35      3690.       666. 2.467E+04   26.92   0.977  -       D
1362.34   340.59      4065.       558. 4.092E+03   33.38   0.988  -      lD
1470.22   367.56      4479.      4997. 1.956E+05    5.50   1.021  -      s 
1644.46   411.12      3725.     10427. 4.287E+05    2.84   1.087  -        
1664.18   416.05      2461.       534. 2.207E+04   30.07   1.133  -        
1775.78   443.94      4163.     13869. 5.926E+05    2.40   1.111  -        
1954.76   488.68      3440.      1648. 7.439E+04   13.28   1.207  -        
2014.09   503.51      2922.       586. 2.694E+04   31.44   1.214  -      s 
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2256.01   563.92      3052.      1695. 8.454E+04   10.42   1.189  -       D
2266.22   566.47      3524.       646. 3.232E+04   27.17   1.192  -       D
2345.20   586.28      3471.      1786. 9.192E+04   12.19   1.269  -        
2626.75   656.65      2839.       481. 2.757E+04   38.78   1.274  -      s 
2698.33   674.54      2474.       580. 3.422E+04   28.85   1.229  -        
2714.99   678.70      3076.      1496. 8.879E+04   14.05   1.441  -      s 
2754.79   688.65      3576.      3052. 1.842E+05    8.08   1.407  -        
2877.91   719.42      2776.      1015. 6.465E+04   18.46   1.350  -      s 
3059.74   764.87      3084.       722. 5.002E+04   27.66   1.419  -        
3242.27   810.49      2847.      1150. 8.388E+04   17.87   1.430  -      s 
3367.24   841.72      2471.       506. 3.781E+04   34.09   1.065  -      s 
3469.69   867.33      3810.     11080. 8.459E+05    2.86   1.424  -        
3678.08   919.40      2286.      1087. 8.668E+04   16.86   1.400  -        
3705.77   926.33      2226.       614. 4.921E+04   28.67   1.314  -        
4021.15  1005.14      2035.      1767. 1.496E+05   11.50   1.631  -        
4344.10  1085.78      2161.     25192. 2.228E+06    1.36   1.606  -       D
4359.96  1089.74      1914.      4125. 3.656E+05    4.32   1.609  -       D
4448.71  1111.99      2868.     32532. 2.919E+06    1.32   1.588  -        
4492.70  1122.98      1385.      1062. 9.593E+04   14.13   1.505  -        
4852.48  1212.88      1657.      3075. 2.925E+05    6.83   1.721  -        
5000.62  1249.90       804.       582. 5.663E+04   20.71   1.813  -      s 
5097.98  1274.23       684.       426. 4.205E+04   26.40   1.305  -      s 
5171.77  1292.67       358.       203. 2.025E+04   34.24   1.750  -        
5197.39  1299.07       630.      3423. 3.431E+05    4.65   1.709  -        
5831.24  1457.45        73.      1081. 1.203E+05    6.90   1.894  -        
6117.65  1529.01        63.      1653. 1.935E+05    5.34   2.888  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.78     17298.    240392.   400.652     0.45   0.771 
Qa-245    978.66   244.68      7481.     51244.    85.407     1.05   0.914 
Qa-344   1377.07   344.28      6615.    147475.   245.792     0.56   1.003 
Qa-779   3115.79   778.88      4677.     38583.    64.305     1.24   1.359 
Qa-964   3856.59   964.02      3021.     38218.    63.697     1.17   1.498 
Qa-1408  5633.01  1407.92       899.     41112.    68.521     1.04   1.837 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8575E-01                                      4.94E+03             
121.78 9.858E-01  (  1.257E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8736E-01                                      4.94E+03             
244.70 9.874E-01  (  3.883E-03 5.24E-01 7.55E+00 G  

Qa-344       9.7587E-01                                      4.94E+03             
344.28 9.759E-01  (  1.254E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7625E-01                                      4.94E+03             
778.90 9.763E-01  (  4.032E-03 6.20E-01 1.30E+01 G  

Qa-964       1.0066E+00                                      4.94E+03             
964.08 1.007E+00  (  3.373E-03 5.87E-01 1.45E+01 G  

Qa-1408      9.7735E-01                                      4.94E+03             
1408.01 9.774E-01  (  1.661E-03 5.21E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6354E-01    9.8575E-01   4.3943E-03    1.1262E-01  1.257E-03
Qa-245       9.6512E-01    9.8736E-01   1.0354E-02    1.1320E-01  3.883E-03
Qa-344       9.5388E-01    9.7587E-01   5.4242E-03    1.1154E-01  1.254E-03
Qa-779       9.5426E-01    9.7625E-01   1.2113E-02    1.1211E-01  4.032E-03
Qa-964       9.8395E-01    1.0066E+00   1.1815E-02    1.1553E-01  3.373E-03
Qa-1408      9.5533E-01    9.7735E-01   1.0184E-02    1.1204E-01  1.661E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.2 keV)     5.776E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.2 keV) 5.9092212E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404003665001                                   File      : 13_20140102_001               Time      : 02-JAN-2014 13:05      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.62 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9796 uCi   .0044342   486.88  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 -0.04 5           

QA-779       0.9800 0.9841 uCi   .012226                                                        1.42 1.24 - 1.51 0.42  5           

QA-1408      0.9800 0.9785 uCi   .010363    5632.14 5629.00 - 5635.00 1407.90 1407.58 - 1408.58 1.80 1.63 - 1.99 -0.16 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404003665001
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2014 13:05:16
Live time:                600
Real time:                841
Dead time:                 28.62 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0289

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.33     2297.   3.85   0.68  4.575E-02
26.38     1003.  13.10   0.68  4.568E-02
40.02     2371.   5.80   0.90  4.480E-02
45.45     3237.   3.90   0.70  4.445E-02
46.73     1074.  12.44   0.70  4.437E-02
121.78   232681.   0.23   0.76  3.956E-02   121.78  28.410  9.796E-01 QA122 
244.68    49340.   0.54   0.95  3.168E-02   244.70   7.550  9.761E-01 Qa245 
295.95     2567.   4.60   0.99  2.885E-02
324.77      569.  15.15   0.97  2.727E-02
329.37      673.  14.56   1.12  2.701E-02
344.27   143275.   0.28   1.00  2.619E-02   344.28  26.590  9.734E-01 Qa344 
366.26     1035.   9.39   1.01  2.558E-02
367.81     4160.   2.55   1.01  2.553E-02
411.11     9913.   1.53   1.09  2.432E-02
415.94      555.  14.17   1.02  2.419E-02
443.95    13332.   1.01   1.08  2.341E-02
488.73     1723.   6.24   1.23  2.215E-02
503.55      655.  13.11   0.92  2.174E-02
564.00     1626.   5.33   1.19  2.005E-02
566.35      584.  15.12   1.19  1.998E-02
586.27     1591.   5.34   1.21  1.943E-02
656.46      500.  14.52   1.27  1.746E-02
674.68      556.  13.39   1.28  1.695E-02
678.59     1425.   5.58   1.29  1.685E-02
688.67     2779.   4.35   1.34  1.656E-02
719.33      969.   7.85   1.32  1.571E-02
764.86      652.  11.75   1.36  1.444E-02
778.86    37883.   0.62   1.42  1.404E-02   778.90  12.970  9.841E-01 Qa779 
810.47     1021.   7.42   1.39  1.371E-02
867.34    10967.   1.58   1.45  1.310E-02
919.38     1013.   8.48   1.58  1.254E-02
926.22      661.   9.96   1.48  1.247E-02
964.06    35790.   0.57   1.51  1.207E-02   964.08  14.500  9.679E-01 Qa964 

1005.11     1870.   5.21   1.45  1.181E-02
1085.83    23861.   0.71   1.60  1.131E-02
1089.75     4024.   2.24   1.60  1.128E-02
1111.96    32088.   0.64   1.63  1.114E-02
1123.05     1050.   7.91   1.55  1.107E-02
1212.93     2898.   2.39   1.68  1.051E-02
1233.64      645.  10.79   1.68  1.038E-02
1250.15      456.  13.02   1.18  1.028E-02
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1274.40      455.  12.45   1.45  1.013E-02
1292.78      252.  13.07   1.73  1.002E-02
1299.08     3256.   1.98   1.73  9.977E-03
1407.90    40088.   0.53   1.80  9.298E-03  1408.01  20.850  9.785E-01 Qa1408
1433.82      139.  13.81   0.80  9.136E-03
1457.59     1022.   3.38   1.83  8.989E-03
1528.96     1481.   3.04   2.95  8.543E-03
1578.11       31.  17.96   0.31  8.236E-03
1643.00       89.  11.68   0.98  7.832E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.15    25.24      2768.      2297. 5.021E+04    7.71   0.677  -       D
105.34    26.28      8131.      1003. 2.196E+04   26.20   0.678  -       D
159.89    40.02      8703.      2371. 5.293E+04   11.60   0.897  -      s 
181.61    45.49      6329.      3237. 7.282E+04    7.79   0.698  -       D
186.71    46.76      8389.      1074. 2.420E+04   24.89   0.700  -       D

1183.55   295.95      4384.      2567. 8.897E+04    9.21   0.988  -        
1298.77   324.73      3418.       589. 2.159E+04   29.27   0.974  -       D
1317.22   329.37      3718.       673. 2.490E+04   29.13   1.117  -        
1464.75   366.28      4200.      1035. 4.046E+04   18.77   1.013  -       D
1470.95   367.83      3534.      4160. 1.629E+05    5.09   1.014  -       D
1644.15   411.11      3956.      9913. 4.076E+05    3.06   1.094  -        
1663.47   415.94      2345.       555. 2.295E+04   28.34   1.019  -        
1775.53   443.94      2463.     13332. 5.696E+05    2.03   1.084  -       D
1954.66   488.73      3284.      1723. 7.778E+04   12.49   1.229  -        
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2013.94   503.55      2584.       655. 3.013E+04   26.22   0.922  -        
2255.72   563.96      2969.      1596. 7.959E+04   10.88   1.190  -       D
2265.14   566.31      3672.       518. 2.590E+04   34.26   1.192  -       D
2344.85   586.31      2816.      1591. 8.190E+04   10.68   1.209  -       D
2625.64   656.46      2364.       524. 3.000E+04   27.66   1.268  -       D
2698.62   674.71      2467.       589. 3.476E+04   28.90   1.496  -      s 
2714.29   678.62      2641.      1384. 8.218E+04   13.54   1.262  -        
2754.48   688.67      3470.      2779. 1.677E+05    8.69   1.338  -        
2877.04   719.30      3182.       962. 6.121E+04   21.64   1.256  -        
3058.86   764.75      2802.       602. 4.173E+04   31.02   0.987  -      s 
3241.09   810.30      2762.      1253. 9.139E+04   16.26   1.714  -      s 
3469.29   867.34      4512.     10967. 8.373E+05    3.15   1.450  -        
3677.47   919.38      2056.      1013. 8.077E+04   16.97   1.580  -        
3704.26   926.07      2039.       752. 6.026E+04   22.70   1.436  -        
4020.47  1005.11      1811.      1870. 1.583E+05   10.41   1.448  -        
4343.44  1085.76      2469.     23698. 2.096E+06    1.43   1.595  -       D
4359.13  1089.68      2140.      3938. 3.490E+05    4.60   1.598  -       D
4447.99  1111.96      2383.     32088. 2.879E+06    1.28   1.626  -        
4492.37  1123.05      1582.      1050. 9.479E+04   15.83   1.547  -        
4851.77  1212.87      1414.      3040. 2.891E+05    6.38   1.635  -        
4934.87  1233.64      1050.       645. 6.211E+04   21.58   1.675  -        
5000.92  1250.15       832.       456. 4.439E+04   26.05   1.175  -      s 
5097.96  1274.40       673.       455. 4.494E+04   24.90   1.446  -        
5171.24  1292.71       473.       270. 2.694E+04   32.93   1.058  -      s 
5196.47  1299.02       459.      3356. 3.364E+05    4.24   1.561  -        
5735.89  1433.82        67.       139. 1.519E+04   27.61   0.803  -      s 
5830.56  1457.48        90.      1090. 1.212E+05    7.27   1.685  -        
6116.62  1528.96       105.      1481. 1.734E+05    6.08   2.950  -      s 
6313.31  1578.11         0.        31. 3.764E+03   35.92   0.312  -      s 
6572.97  1643.00         5.        89. 1.134E+04   23.35   0.984  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.88   121.78     16534.    232681.   387.801     0.45   0.764 
Qa-245    978.47   244.68      7687.     49340.    82.233     1.08   0.953 
Qa-344   1376.82   344.27      6512.    143275.   238.792     0.56   1.001 
Qa-779   3115.28   778.86      4371.     37883.    63.138     1.24   1.417 
Qa-964   3856.02   964.01      3510.     36766.    61.276     1.25   1.558 

269 of 376



ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.14  1407.90       976.     40088.    66.814     1.06   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7962E-01                                      4.94E+03             
121.78 9.796E-01  (  1.261E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7606E-01                                      4.94E+03             
244.70 9.761E-01  (  4.041E-03 5.42E-01 7.55E+00 G  

Qa-344       9.7340E-01                                      4.94E+03             
344.28 9.734E-01  (  1.277E-03 2.82E-01 2.66E+01 G  

Qa-779       9.8414E-01                                      4.94E+03             
778.90 9.841E-01  (  4.002E-03 6.21E-01 1.30E+01 G  

Qa-964       9.9424E-01                                      4.94E+03             
964.08 9.942E-01  (  3.733E-03 6.24E-01 1.45E+01 G  

Qa-1408      9.7846E-01                                      4.94E+03             
1408.01 9.785E-01  (  1.776E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3264E-01    9.7962E-01   4.4342E-03    1.1192E-01  1.261E-03
Qa-245       9.2925E-01    9.7606E-01   1.0589E-02    1.1193E-01  4.041E-03
Qa-344       9.2671E-01    9.7340E-01   5.4936E-03    1.1126E-01  1.277E-03
Qa-779       9.3694E-01    9.8414E-01   1.2226E-02    1.1302E-01  4.002E-03
Qa-964       9.4656E-01    9.9424E-01   1.2400E-02    1.1418E-01  3.733E-03
Qa-1408      9.3154E-01    9.7846E-01   1.0363E-02    1.1218E-01  1.776E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.5 to  2035.5 keV)     5.604E+00  µCi           
Total Decayed Activity ( 1096.5 to  2035.5 keV) 5.8859119E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404005049001                                   File      : 13_20140103_001               Time      : 03-JAN-2014 12:09      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.65 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9813 uCi   .0044337   486.90  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 0.13  5           

QA-779       0.9800 0.9794 uCi   .01222                                                         1.39 1.24 - 1.51 -0.06 5           

QA-1408      0.9800 0.9880 uCi   .010379    5632.28 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.84 1.63 - 1.99 0.82  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404005049001
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103001_QCAsLeft.An1

Acquisition information
Start time:                 1/3/2014 12:09:13
Live time:                600
Real time:                841
Dead time:                 28.65 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0095

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.41      617.  10.88   0.62  4.573E-02
40.01     3198.   4.78   0.92  4.480E-02
45.45     3246.   4.06   0.71  4.445E-02
46.74     1130.  11.87   0.71  4.437E-02
121.78   233044.   0.23   0.78  3.956E-02   121.78  28.410  9.813E-01 QA122 
244.70    49351.   0.50   0.92  3.168E-02   244.70   7.550  9.764E-01 Qa245 
295.94     2499.   4.97   0.98  2.885E-02
324.71      562.  17.33   1.24  2.727E-02
329.40      678.  15.70   1.15  2.701E-02
344.29   143590.   0.28   1.01  2.619E-02   344.28  26.590  9.757E-01 Qa344 
367.55     5059.   2.63   1.02  2.554E-02
411.12     9941.   1.41   1.10  2.432E-02
416.14      478.  19.23   1.08  2.418E-02
443.95    13577.   1.24   1.09  2.341E-02
488.69     1514.   6.96   1.05  2.215E-02
503.36      575.  15.03   1.09  2.174E-02
564.02     1850.   4.85   1.23  2.005E-02
566.46      553.  16.11   1.23  1.999E-02
586.34     1679.   6.52   1.29  1.942E-02
656.37      478.  18.09   1.18  1.747E-02
674.66      606.  12.12   1.32  1.696E-02
678.63     1478.   5.37   1.32  1.684E-02
688.60     2965.   3.96   1.27  1.657E-02
719.37      950.  11.25   1.39  1.571E-02
765.00      605.  12.20   1.40  1.443E-02
778.91    37696.   0.62   1.39  1.404E-02   778.90  12.970  9.794E-01 Qa779 
810.50     1052.   9.97   1.17  1.371E-02
867.43    10690.   1.19   1.48  1.310E-02
919.44     1073.   6.47   1.52  1.254E-02
926.33      561.  13.01   1.21  1.247E-02
964.11    36402.   0.56   1.55  1.207E-02   964.08  14.500  9.845E-01 Qa964 

1005.15     1876.   5.57   1.58  1.181E-02
1085.91    24518.   0.69   1.64  1.131E-02
1089.82     3914.   2.31   1.64  1.128E-02
1112.05    32094.   0.65   1.68  1.114E-02
1123.14     1102.   6.73   1.71  1.107E-02
1212.97     2950.   3.09   1.60  1.051E-02
1233.67      583.  12.15   1.56  1.038E-02
1250.07      505.  13.51   1.23  1.028E-02
1274.57      390.   9.57   1.76  1.013E-02
1299.16     3277.   2.25   1.89  9.976E-03
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1407.98    40474.   0.53   1.84  9.297E-03  1408.01  20.850  9.880E-01 Qa1408
1457.57     1024.   3.63   1.61  8.988E-03
1529.10     1502.   2.88   2.96  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.49    25.41      2426.       617. 1.348E+04   21.76   0.616  -      s 
159.88    40.01      9622.      3198. 7.139E+04    9.57   0.919  -      s 
181.63    45.48      7052.      3246. 7.304E+04    8.11   0.711  -       D
186.80    46.77      8418.      1130. 2.546E+04   23.73   0.713  -       D

1183.48   295.94      4794.      2499. 8.661E+04    9.95   0.977  -        
1298.57   324.71      3720.       562. 2.062E+04   34.65   1.244  -      s 
1317.32   329.40      4252.       678. 2.508E+04   31.39   1.148  -        
1469.89   367.55      4078.      5059. 1.981E+05    5.26   1.017  -      s 
1644.18   411.12      3390.      9941. 4.087E+05    2.83   1.100  -        
1664.26   416.14      2953.       478. 1.977E+04   38.46   1.084  -        
1775.49   443.95      4235.     13577. 5.801E+05    2.48   1.093  -        
1954.45   488.69      3312.      1514. 6.835E+04   13.93   1.052  -        
2013.14   503.36      2646.       575. 2.643E+04   30.05   1.091  -        
2255.77   563.85      3108.      1850. 9.226E+04    9.71   1.226  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.52   566.29      3697.       553. 2.768E+04   32.22   1.228  -       D
2345.06   586.34      3436.      1679. 8.644E+04   13.04   1.286  -        
2625.16   656.37      2598.       478. 2.739E+04   36.19   1.178  -      s 
2698.38   674.67      2295.       561. 3.309E+04   28.29   1.343  -        
2714.25   678.64      2536.      1417. 8.410E+04   11.37   1.325  -       D
2754.10   688.60      3268.      2965. 1.790E+05    7.91   1.269  -        
2877.19   719.37      3269.       950. 6.047E+04   22.49   1.393  -        
3059.61   764.97      2462.       702. 4.867E+04   24.41   0.902  -      s 
3241.78   810.50      3015.      1052. 7.674E+04   19.95   1.170  -        
3469.41   867.40      3478.     10750. 8.207E+05    2.82   1.464  -        
3677.60   919.39      1872.      1073. 8.552E+04   12.94   1.516  -       D
3705.16   926.33      1705.       561. 4.502E+04   26.02   1.214  -        
4020.49  1005.15      2057.      1876. 1.588E+05   11.14   1.580  -        
4343.59  1085.84      2215.     24518. 2.168E+06    1.39   1.635  -       D
4359.25  1089.76      2117.      3914. 3.469E+05    4.61   1.638  -       D
4448.17  1112.05      2454.     32094. 2.880E+06    1.29   1.680  -        
4492.56  1123.14      1329.      1102. 9.947E+04   13.45   1.709  -        
4851.99  1212.97      1277.      2950. 2.806E+05    6.18   1.601  -        
4934.80  1233.67      1082.       583. 5.615E+04   24.30   1.557  -        
5000.42  1250.07       989.       505. 4.913E+04   27.02   1.231  -      s 
5098.19  1274.51       645.       443. 4.373E+04   24.82   1.577  -        
5196.85  1299.16       502.      3277. 3.285E+05    4.50   1.891  -        
5830.68  1457.57        90.      1024. 1.139E+05    7.27   1.609  -        
6116.94  1529.10        78.      1502. 1.759E+05    5.75   2.961  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.90   121.78     16346.    233044.   388.406     0.45   0.784 
Qa-245    978.51   244.69      7312.     49178.    81.964     1.07   0.945 
Qa-344   1376.87   344.29      6771.    143590.   239.316     0.57   1.011 
Qa-779   3115.38   778.91      4294.     37696.    62.826     1.25   1.391 
Qa-964   3856.09   964.06      2694.     37214.    62.023     1.17   1.567 
Qa-1408  5632.28  1407.98       890.     40474.    67.456     1.05   1.840 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8128E-01                                      4.94E+03             
121.78 9.813E-01  (  1.254E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7300E-01                                      4.94E+03             
244.70 9.730E-01  (  3.942E-03 5.37E-01 7.55E+00 G  

Qa-344       9.7567E-01                                      4.94E+03             
344.28 9.757E-01  (  1.303E-03 2.84E-01 2.66E+01 G  

Qa-779       9.7940E-01                                      4.94E+03             
778.90 9.794E-01  (  3.967E-03 6.24E-01 1.30E+01 G  

Qa-964       1.0065E+00                                      4.94E+03             
964.08 1.006E+00  (  3.271E-03 5.87E-01 1.45E+01 G  

Qa-1408      9.8801E-01                                      4.94E+03             
1408.01 9.880E-01  (  1.697E-03 5.25E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3409E-01    9.8128E-01   4.4337E-03    1.1211E-01  1.254E-03
Qa-245       9.2621E-01    9.7300E-01   1.0443E-02    1.1157E-01  3.942E-03
Qa-344       9.2875E-01    9.7567E-01   5.5357E-03    1.1152E-01  1.303E-03
Qa-779       9.3231E-01    9.7940E-01   1.2220E-02    1.1248E-01  3.967E-03
Qa-964       9.5810E-01    1.0065E+00   1.1817E-02    1.1551E-01  3.271E-03
Qa-1408      9.4050E-01    9.8801E-01   1.0379E-02    1.1327E-01  1.697E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.620E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9038539E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404009345001                                   File      : 13_20140106_001               Time      : 06-JAN-2014 11:45      

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 13:51:40       Caldate   : 06-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.66 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9903 uCi   .0044616   486.93  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 1.06 5           

QA-779        0.9800 0.9809 uCi   .011922                                                        1.39 1.24 - 1.51 0.09 5           

QA-1408       0.9800 0.9924 uCi   .01041     5632.38 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.82 1.63 - 1.99 1.26 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404009345001
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 11:59:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140106001_QCAsLeft.An1

Acquisition information
Start time:                 1/6/2014 11:45:16
Live time:                600
Real time:                841
Dead time:                 28.66 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 11:59:45
Zero offset:           0.021 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.325E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 11:59:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0084

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.03      538.   9.82   0.00  4.576E-02
39.99     2329.   5.89   0.79  4.480E-02
45.45     3143.   4.21   0.71  4.445E-02
46.70     1149.  11.68   0.71  4.437E-02
121.78   235097.   0.23   0.77  3.956E-02   121.78  28.410  9.903E-01 QA122 
244.69    49267.   0.53   0.94  3.168E-02   244.70   7.550  9.752E-01 Qa245 
295.97     2589.   4.74   0.99  2.885E-02
329.39      670.  14.91   0.89  2.701E-02
344.29   143204.   0.28   0.99  2.619E-02   344.28  26.590  9.735E-01 Qa344 
367.53     4991.   2.62   1.02  2.554E-02
411.13    10033.   1.41   1.06  2.432E-02
416.06      497.  16.97   1.05  2.418E-02
443.96    13518.   1.25   1.10  2.340E-02
488.65     1676.   6.65   1.14  2.216E-02
503.40      559.  15.43   1.13  2.174E-02
564.05     1698.   5.24   1.21  2.005E-02
566.37      604.  13.57   1.21  1.998E-02
586.34     1594.   6.36   1.25  1.942E-02
656.52      430.  17.15   0.95  1.746E-02
674.63      583.  12.07   1.30  1.696E-02
678.67     1252.   6.33   1.30  1.685E-02
688.62     2893.   4.42   1.28  1.657E-02
719.36      995.   7.84   1.34  1.571E-02
778.90    37738.   0.61   1.39  1.404E-02   778.90  12.970  9.809E-01 Qa779 
810.53     1005.   9.97   1.38  1.370E-02
841.62      529.  15.15   1.57  1.337E-02
867.36    10945.   1.60   1.45  1.310E-02
919.33     1271.   6.98   1.63  1.254E-02
926.30      712.  12.15   1.54  1.247E-02
964.06    36928.   0.60   1.51  1.207E-02   964.08  14.500  9.992E-01 Qa964 

1005.13     1863.   5.13   1.45  1.181E-02
1085.90    24343.   0.70   1.61  1.131E-02
1089.97     3768.   2.44   1.61  1.128E-02
1112.05    32104.   0.64   1.66  1.114E-02
1123.04     1100.   7.72   1.66  1.107E-02
1212.93     2846.   3.26   1.86  1.051E-02
1233.52      623.   9.96   1.91  1.039E-02
1249.93      525.  12.17   2.03  1.028E-02
1274.51      396.  14.36   1.27  1.013E-02
1299.14     3238.   2.25   1.60  9.976E-03
1407.99    40636.   0.52   1.82  9.297E-03  1408.01  20.850  9.924E-01 Qa1408
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1457.58     1041.   3.82   1.93  8.988E-03
1529.09     1517.   2.84   2.81  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.03      1506.       538. 1.177E+04   19.64   0.000  -      s 
159.86    39.99      8675.      2329. 5.199E+04   11.78   0.791  -        
181.69    45.48      7197.      3143. 7.072E+04    8.43   0.708  -       D
186.69    46.73      8441.      1149. 2.591E+04   23.36   0.709  -       D

1183.63   295.97      4631.      2589. 8.974E+04    9.49   0.987  -      s 
1317.28   329.39      3884.       670. 2.482E+04   29.82   0.889  -        
1469.82   367.53      4056.      4991. 1.954E+05    5.25   1.024  -      s 
1644.24   411.13      3393.     10033. 4.125E+05    2.81   1.064  -        
1663.94   416.06      2646.       497. 2.055E+04   33.94   1.052  -        
1775.53   443.96      4288.     13518. 5.776E+05    2.50   1.104  -        
1954.33   488.65      3463.      1676. 7.565E+04   13.29   1.143  -        
2013.30   503.40      2643.       559. 2.570E+04   30.85   1.133  -        
2255.92   564.07      3106.      1698. 8.470E+04   10.48   1.207  -       D
2265.18   566.39      3062.       604. 3.025E+04   27.14   1.209  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 11:59:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.09   586.34      3098.      1594. 8.207E+04   12.71   1.250  -        
2625.81   656.52      2092.       430. 2.465E+04   34.31   0.951  -      s 
2698.11   674.59      2151.       571. 3.367E+04   27.01   1.025  -        
2714.26   678.63      2870.      1323. 7.854E+04   15.07   1.353  -        
2754.22   688.62      3731.      2893. 1.746E+05    8.83   1.281  -        
2876.69   719.24      2886.      1067. 6.792E+04   18.48   1.374  -      s 
3241.90   810.53      2820.      1005. 7.330E+04   19.94   1.376  -        
3366.30   841.62      2181.       529. 3.955E+04   30.29   1.569  -        
3469.26   867.36      4669.     10945. 8.356E+05    3.19   1.451  -        
3677.17   919.33      2064.      1271. 1.014E+05   13.96   1.627  -      s 
3705.09   926.30      2049.       712. 5.708E+04   24.30   1.543  -      s 
4020.44  1005.13      1821.      1863. 1.577E+05   10.27   1.452  -        
4343.33  1085.83      3741.     23678. 2.094E+06    1.65   1.586  -        
4359.58  1089.89      1984.      2961. 2.625E+05    6.16   1.457  -       D
4448.22  1112.05      2386.     32104. 2.881E+06    1.28   1.657  -        
4492.21  1123.04      1610.      1100. 9.932E+04   15.45   1.656  -        
4851.88  1212.93      1366.      2846. 2.706E+05    6.51   1.862  -        
4934.25  1233.52       894.       623. 5.995E+04   19.91   1.914  -        
4999.89  1249.93       868.       525. 5.105E+04   24.34   2.034  -      s 
5098.28  1274.51       691.       396. 3.906E+04   28.73   1.272  -      s 
5196.80  1299.14       505.      3238. 3.245E+05    4.50   1.599  -        
5830.80  1457.58       108.      1041. 1.158E+05    7.64   1.935  -        
6116.97  1529.09        66.      1517. 1.776E+05    5.67   2.806  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.93   121.78     16798.    235097.   391.829     0.45   0.771 
Qa-245    978.53   244.69      7186.     49267.    82.112     1.07   0.942 
Qa-344   1376.90   344.29      6451.    143204.   238.673     0.56   0.994 
Qa-779   3115.39   778.90      4015.     37738.    62.897     1.22   1.394 
Qa-964   3856.14   964.06      3053.     36928.    61.547     1.21   1.512 
Qa-1408  5632.38  1407.99       939.     40636.    67.727     1.05   1.818 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 11:59:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9034E-01                                      4.94E+03             
121.78 9.903E-01  (  1.272E-03 2.25E-01 2.84E+01 G  

Qa-245       9.7517E-01                                      4.94E+03             
244.70 9.752E-01  (  3.909E-03 5.35E-01 7.55E+00 G  

Qa-344       9.7345E-01                                      4.94E+03             
344.28 9.735E-01  (  1.272E-03 2.82E-01 2.66E+01 G  

Qa-779       9.8092E-01                                      4.94E+03             
778.90 9.809E-01  (  3.837E-03 6.08E-01 1.30E+01 G  

Qa-964       9.9919E-01                                      4.94E+03             
964.08 9.992E-01  (  3.483E-03 6.04E-01 1.45E+01 G  

Qa-1408      9.9238E-01                                      4.94E+03             
1408.01 9.924E-01  (  1.744E-03 5.24E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 11:59:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.4232E-01    9.9034E-01   4.4616E-03    1.1315E-01  1.272E-03
Qa-245       9.2789E-01    9.7517E-01   1.0428E-02    1.1182E-01  3.909E-03
Qa-344       9.2625E-01    9.7345E-01   5.4923E-03    1.1127E-01  1.272E-03
Qa-779       9.3336E-01    9.8092E-01   1.1922E-02    1.1262E-01  3.837E-03
Qa-964       9.5075E-01    9.9919E-01   1.2070E-02    1.1471E-01  3.483E-03
Qa-1408      9.4427E-01    9.9238E-01   1.0410E-02    1.1377E-01  1.744E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  586.3 to  2035.6 keV)     5.625E+00  µCi           
Total Decayed Activity (  586.3 to  2035.6 keV) 5.9114542E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404023720001                                   File      : 13_20140116_001               Time      : 16-JAN-2014 11:20      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.51 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9810 uCi   .0044427   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.10  5           

QA-779       0.9800 0.9772 uCi   .012285                                                        1.40 1.24 - 1.51 -0.29 5           

QA-1408      0.9800 0.9876 uCi   .010326    5632.62 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.83 1.63 - 1.99 0.77  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404023720001
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140116001_QCAsLeft.An1

Acquisition information
Start time:                 1/16/2014 11:20:06
Live time:                600
Real time:                839
Dead time:                 28.51 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0083

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.04      510.  10.41   0.00  4.576E-02
40.01     3233.   4.73   0.89  4.480E-02
45.46     3065.   4.15   0.70  4.445E-02
46.69      933.  13.80   0.70  4.437E-02
121.78   232547.   0.23   0.77  3.956E-02   121.78  28.410  9.810E-01 QA122 
244.69    49196.   0.54   0.94  3.168E-02   244.70   7.550  9.751E-01 Qa245 
271.06      488.  19.98   1.00  3.023E-02
296.00     2669.   4.67   0.97  2.885E-02
329.51      586.  16.76   0.88  2.700E-02
344.29   142910.   0.28   1.00  2.619E-02   344.28  26.590  9.728E-01 Qa344 
367.53     5172.   2.55   1.04  2.554E-02
411.12    10210.   1.50   1.08  2.432E-02
416.15      487.  18.99   1.03  2.418E-02
443.96    13550.   1.20   1.13  2.340E-02
488.68     1581.   6.40   1.20  2.215E-02
503.54      784.  11.96   0.97  2.174E-02
564.06     1750.   5.08   1.22  2.005E-02
566.26      548.  16.26   1.22  1.999E-02
586.27     1680.   6.24   1.33  1.943E-02
656.51      594.  14.14   1.14  1.746E-02
674.76      542.  13.31   1.31  1.696E-02
678.64     1388.   5.68   1.32  1.685E-02
688.62     2824.   4.04   1.28  1.657E-02
719.45      980.   8.62   1.19  1.570E-02
764.87      549.  13.74   1.39  1.443E-02
778.91    37541.   0.63   1.40  1.404E-02   778.90  12.970  9.772E-01 Qa779 
810.36     1094.   9.37   1.27  1.371E-02
867.39    10844.   1.60   1.50  1.310E-02
919.30     1077.   7.96   1.38  1.254E-02
926.43      700.   9.24   1.51  1.247E-02
964.06    37124.   0.61   1.54  1.207E-02   964.08  14.500  1.006E+00 Qa964 

1005.17     1685.   5.44   1.46  1.181E-02
1085.90    24632.   0.69   1.63  1.131E-02
1089.93     3860.   2.43   1.63  1.128E-02
1112.04    31895.   0.66   1.63  1.114E-02
1123.12     1082.   7.29   1.54  1.107E-02
1212.91     2952.   3.43   1.62  1.051E-02
1233.70      620.  10.12   1.79  1.038E-02
1250.00      515.  10.83   1.71  1.028E-02
1299.15     3301.   2.39   1.73  9.976E-03
1407.99    40383.   0.52   1.83  9.297E-03  1408.01  20.850  9.876E-01 Qa1408
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1457.58     1078.   3.59   1.47  8.988E-03
1529.15     1544.   2.96   2.84  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.04      1542.       510. 1.116E+04   20.81   0.000  -      s 
159.86    40.01      9601.      3233. 7.217E+04    9.46   0.892  -      s 
181.65    45.49      6569.      3065. 6.895E+04    8.31   0.700  -       D
186.57    46.72      7833.       933. 2.104E+04   27.61   0.701  -       D

1083.99   271.06      3929.       488. 1.616E+04   39.96   0.998  -      s 
1183.75   296.00      4762.      2669. 9.252E+04    9.34   0.966  -        
1317.79   329.51      3767.       586. 2.168E+04   33.51   0.879  -        
1469.87   367.53      3944.      5172. 2.025E+05    5.10   1.036  -      s 
1644.26   411.12      4014.     10210. 4.198E+05    3.00   1.079  -        
1664.38   416.15      2985.       487. 2.013E+04   37.98   1.028  -      s 
1775.61   443.96      3852.     13550. 5.790E+05    2.39   1.127  -        
1954.51   488.68      3096.      1581. 7.136E+04   12.81   1.203  -        
2013.93   503.54      2860.       784. 3.605E+04   23.93   0.971  -      s 
2256.05   564.06      3078.      1750. 8.727E+04   10.16   1.218  -       D
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.85   566.26      3702.       548. 2.744E+04   32.52   1.220  -       D
2344.88   586.27      3207.      1680. 8.647E+04   12.48   1.334  -      s 
2625.89   656.51      2390.       594. 3.400E+04   28.27   1.140  -        
2698.52   674.67      2216.       504. 2.969E+04   30.88   1.037  -        
2714.08   678.56      2871.      1358. 8.061E+04   14.49   1.423  -        
2754.32   688.62      3183.      2824. 1.704E+05    8.08   1.283  -        
2877.66   719.45      2368.       980. 6.240E+04   17.24   1.185  -        
3059.48   764.89      2612.       614. 4.255E+04   28.99   1.293  -        
3241.40   810.36      2847.      1094. 7.979E+04   18.73   1.266  -        
3469.56   867.39      4605.     10844. 8.279E+05    3.20   1.495  -        
3677.24   919.30      2020.      1077. 8.584E+04   15.91   1.379  -        
3705.64   926.40      1834.       688. 5.518E+04   22.87   1.188  -        
4020.78  1005.17      1723.      1685. 1.427E+05   10.88   1.462  -        
4343.80  1085.83      2078.     24632. 2.179E+06    1.38   1.625  -       D
4359.93  1089.86      2453.      3860. 3.422E+05    4.85   1.628  -       D
4448.39  1112.04      2664.     31895. 2.862E+06    1.32   1.630  -        
4492.74  1123.12      1430.      1082. 9.770E+04   14.59   1.541  -      s 
4852.01  1212.91      1558.      2952. 2.808E+05    6.87   1.625  -        
4935.19  1233.70       920.       620. 5.967E+04   20.24   1.787  -        
5000.38  1250.00       720.       515. 5.006E+04   21.66   1.705  -        
5197.07  1299.15       622.      3301. 3.309E+05    4.78   1.735  -        
5831.03  1457.58        84.      1078. 1.199E+05    7.18   1.474  -        
6117.46  1529.15       105.      1544. 1.808E+05    5.92   2.840  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.91   121.78     16575.    232547.   387.578     0.45   0.770 
Qa-245    978.52   244.69      7628.     49196.    81.993     1.09   0.939 
Qa-344   1376.92   344.29      6378.    142910.   238.184     0.56   1.000 
Qa-779   3115.55   778.91      4427.     37541.    62.569     1.26   1.400 
Qa-964   3856.31   964.06      3244.     37124.    61.873     1.23   1.540 
Qa-1408  5632.62  1407.99       854.     40383.    67.305     1.05   1.827 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8097E-01                                      4.94E+03             
121.78 9.810E-01  (  1.265E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7511E-01                                      4.94E+03             
244.70 9.751E-01  (  4.034E-03 5.43E-01 7.55E+00 G  

Qa-344       9.7282E-01                                      4.94E+03             
344.28 9.728E-01  (  1.267E-03 2.82E-01 2.66E+01 G  

Qa-779       9.7717E-01                                      4.94E+03             
778.90 9.772E-01  (  4.035E-03 6.29E-01 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  3.596E-03 6.13E-01 1.45E+01 G  

Qa-1408      9.8758E-01                                      4.94E+03             
1408.01 9.876E-01  (  1.665E-03 5.23E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3210E-01    9.8097E-01   4.4427E-03    1.1208E-01  1.265E-03
Qa-245       9.2653E-01    9.7511E-01   1.0587E-02    1.1182E-01  4.034E-03
Qa-344       9.2436E-01    9.7282E-01   5.4912E-03    1.1120E-01  1.267E-03
Qa-779       9.2849E-01    9.7717E-01   1.2285E-02    1.1223E-01  4.035E-03
Qa-964       9.5577E-01    1.0059E+00   1.2325E-02    1.1549E-01  3.596E-03
Qa-1408      9.3839E-01    9.8758E-01   1.0326E-02    1.1322E-01  1.665E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.9 to  2035.5 keV)     5.606E+00  µCi           
Total Decayed Activity ( 1096.9 to  2035.5 keV) 5.8995357E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702001_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 10:55:45
Live time:                600
Real time:                860
Dead time:                 30.20 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130613_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:10:36
Zero offset:          -0.001 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.558E-08 keV/channel^2

Efficiency Calibration
Created:               6/13/2013 12:33:38
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0101

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.37      627.  10.77   0.62  4.642E-02
39.98     1827.   7.44   0.87  4.545E-02
45.34     2777.   4.59   0.71  4.510E-02
46.66      776.  15.92   0.71  4.501E-02
121.77   241597.   0.22   0.78  4.005E-02   121.78  28.410  9.791E-01 QA122 
244.71    51045.   0.49   0.90  3.192E-02   244.70   7.550  9.765E-01 Qa245 
296.00     2535.   4.67   1.03  2.890E-02
329.48      743.  13.99   0.93  2.693E-02
344.29   146335.   0.28   1.01  2.606E-02   344.28  26.590  9.737E-01 Qa344 
366.39     1201.   8.79   1.02  2.544E-02
367.83     4129.   2.65   1.02  2.540E-02
411.14    10328.   1.45   1.12  2.419E-02
416.04      466.  17.45   1.03  2.406E-02
443.97    13708.   1.21   1.09  2.327E-02
488.70     1638.   6.54   1.11  2.202E-02
503.56      658.  12.62   1.11  2.161E-02
564.12     1746.   5.04   1.18  1.991E-02
565.95      548.  16.29   1.19  1.986E-02
586.28     1521.   6.30   1.17  1.930E-02
656.58      488.  19.01   1.55  1.733E-02
674.66      593.  11.99   1.27  1.683E-02
678.72     1476.   5.38   1.27  1.671E-02
688.68     2847.   3.91   1.24  1.643E-02
719.31     1096.   8.53   1.36  1.558E-02
764.91      705.  12.95   1.57  1.430E-02
778.89    38461.   0.60   1.35  1.391E-02   778.90  12.970  9.827E-01 Qa779 
810.41      996.   9.49   1.41  1.355E-02
841.57      570.  16.35   1.27  1.318E-02
867.39    11010.   1.55   1.41  1.288E-02
919.46     1146.   8.35   1.45  1.228E-02
926.07      783.  10.59   1.46  1.220E-02
964.06    36908.   0.61   1.47  1.176E-02   964.08  14.500  9.980E-01 Qa964 

1005.12     1834.   5.66   1.41  1.151E-02
1085.90    24073.   0.70   1.56  1.101E-02
1089.93     3799.   2.30   1.56  1.099E-02
1112.04    31814.   0.66   1.61  1.085E-02
1123.23     1143.   6.94   1.61  1.078E-02
1212.92     2878.   3.29   1.64  1.023E-02
1233.81      628.  10.23   1.81  1.011E-02
1249.79      493.  11.36   1.27  1.001E-02
1274.51      419.  12.70   0.73  9.857E-03
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1292.64      203.  16.40   1.24  9.746E-03
1299.13     3358.   2.39   1.80  9.706E-03
1407.99    40048.   0.53   1.74  9.039E-03  1408.01  20.850  9.798E-01 Qa1408
1433.81      117.  17.62   0.39  8.881E-03
1457.61     1027.   3.68   1.64  8.735E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.37      2460.       627. 1.351E+04   21.55   0.621  -      s 
159.91    39.98      8765.      1827. 4.020E+04   14.88   0.870  -      s 
181.32    45.30      6750.      2777. 6.157E+04    9.19   0.709  -       D
186.59    46.62      7242.       776. 1.724E+04   31.84   0.711  -       D

1183.86   296.00      4587.      2535. 8.770E+04    9.34   1.034  -        
1317.80   329.48      4193.       743. 2.759E+04   27.98   0.934  -        
1465.44   366.37      4975.      1201. 4.719E+04   17.59   1.015  -       D
1471.17   367.80      3930.      4129. 1.625E+05    5.30   1.016  -       D
1644.42   411.14      3916.     10328. 4.269E+05    2.90   1.116  -        
1664.02   416.04      2559.       466. 1.936E+04   34.90   1.029  -        
1775.77   443.97      4198.     13708. 5.889E+05    2.42   1.088  -        
1954.69   488.70      3393.      1638. 7.435E+04   13.08   1.109  -        
2014.11   503.56      2498.       658. 3.047E+04   25.23   1.114  -        
2256.40   564.24      2996.      1746. 8.768E+04   10.08   1.184  -       D
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2263.70   566.06      3716.       548. 2.761E+04   32.58   1.185  -       D
2345.05   586.28      2946.      1521. 7.884E+04   12.60   1.174  -        
2626.27   656.58      2894.       488. 2.813E+04   38.02   1.555  -      s 
2698.72   674.69      2173.       477. 2.836E+04   31.62   1.039  -      sD
2714.96   678.75      3106.      1504. 9.000E+04   14.03   1.525  -      s 
2754.67   688.68      3074.      2847. 1.732E+05    7.82   1.240  -        
2877.22   719.31      2731.      1096. 7.038E+04   17.06   1.357  -        
3059.68   764.91      2727.       705. 4.929E+04   25.91   1.571  -        
3241.70   810.41      2644.       996. 7.352E+04   18.97   1.413  -        
3366.36   841.57      2706.       570. 4.323E+04   32.71   1.268  -        
3469.66   867.39      4448.     11010. 8.546E+05    3.11   1.412  -        
3678.00   919.46      2354.      1146. 9.330E+04   16.70   1.450  -        
3704.44   926.07      1968.       783. 6.419E+04   21.18   1.460  -      s 
4020.72  1005.12      2079.      1834. 1.594E+05   11.32   1.406  -        
4343.71  1085.84      3305.     23744. 2.156E+06    1.60   1.570  -        
4359.84  1089.87      2105.      3074. 2.797E+05    6.23   1.488  -       D
4448.56  1112.04      2734.     31814. 2.931E+06    1.32   1.612  -        
4493.35  1123.23      1430.      1143. 1.060E+05   13.88   1.612  -        
4852.24  1212.92      1453.      2878. 2.812E+05    6.58   1.644  -        
4935.82  1233.81       945.       628. 6.214E+04   20.45   1.806  -      s 
4999.77  1249.79       755.       493. 4.926E+04   22.72   1.275  -        
5098.72  1274.51       603.       419. 4.251E+04   25.40   0.734  -      s 
5171.24  1292.64       337.       203. 2.087E+04   32.79   1.245  -      s 
5197.22  1299.13       638.      3358. 3.459E+05    4.77   1.800  -        
5736.22  1433.81        84.       117. 1.321E+04   35.23   0.387  -      s 
5831.48  1457.61        85.      1027. 1.176E+05    7.36   1.639  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17595.    241597.   402.662     0.45   0.777 
Qa-245    978.68   244.70      7870.     51049.    85.082     1.06   0.908 
Qa-344   1377.04   344.29      6556.    146335.   243.891     0.56   1.005 
Qa-779   3115.59   778.89      4131.     38461.    64.102     1.21   1.354 
Qa-964   3856.46   964.06      3145.     36908.    61.514     1.22   1.471 
Qa-1408  5632.90  1407.99      1098.     40048.    66.747     1.06   1.743 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7912E-01                                      4.94E+03             
121.78 9.791E-01  (  1.253E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7655E-01                                      4.94E+03             
244.70 9.766E-01  (  3.954E-03 5.30E-01 7.55E+00 G  

Qa-344       9.7366E-01                                      4.94E+03             
344.28 9.737E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8273E-01                                      4.94E+03             
778.90 9.827E-01  (  3.826E-03 6.03E-01 1.30E+01 G  

Qa-964       9.9797E-01                                      4.94E+03             
964.08 9.980E-01  (  3.533E-03 6.08E-01 1.45E+01 G  

Qa-1408      9.7979E-01                                      4.94E+03             
1408.01 9.798E-01  (  1.889E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5656E-01    9.7912E-01   4.3581E-03    1.1186E-01  1.253E-03
Qa-245       9.5405E-01    9.7655E-01   1.0343E-02    1.1197E-01  3.954E-03
Qa-344       9.5122E-01    9.7366E-01   5.4325E-03    1.1129E-01  1.255E-03
Qa-779       9.6009E-01    9.8273E-01   1.1847E-02    1.1282E-01  3.826E-03
Qa-964       9.7497E-01    9.9797E-01   1.2144E-02    1.1458E-01  3.533E-03
Qa-1408      9.5721E-01    9.7979E-01   1.0391E-02    1.1234E-01  1.889E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  586.3 to  2035.3 keV)     5.754E+00  µCi           
Total Decayed Activity (  586.3 to  2035.3 keV) 5.8898067E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702003_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 12:16:56
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 12:31:46
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.605E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.38keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0109

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.50      401.  19.79   0.00  4.643E-02
39.95     2245.   6.16   0.70  4.546E-02
45.32     2783.   4.59   0.71  4.510E-02
46.78      891.  14.52   0.71  4.500E-02
121.77   242259.   0.22   0.78  3.994E-02   121.78  28.410  9.845E-01 QA122 
244.71    51108.   0.49   0.91  3.164E-02   244.70   7.550  9.864E-01 Qa245 
296.01     2505.   5.13   0.97  2.872E-02
329.48      551.  19.72   0.75  2.682E-02
344.29   146402.   0.28   1.00  2.597E-02   344.28  26.590  9.774E-01 Qa344 
366.35     1192.   8.96   1.02  2.534E-02
367.81     4248.   2.59   1.03  2.530E-02
411.14    10164.   1.46   1.07  2.407E-02
415.91      549.  15.51   0.92  2.393E-02
443.98    13310.   1.24   1.11  2.313E-02
488.72     1659.   6.16   1.19  2.185E-02
503.48      642.  12.25   1.07  2.143E-02
564.06     1885.   4.82   1.20  1.970E-02
566.23      589.  15.12   1.20  1.964E-02
586.36     1560.   6.98   1.22  1.907E-02
656.41      463.  18.05   0.98  1.707E-02
674.50      561.  13.16   1.29  1.655E-02
678.71     1386.   5.82   1.29  1.643E-02
688.70     2783.   3.19   1.30  1.615E-02
719.41      957.   8.41   1.33  1.527E-02
764.95      505.  16.49   1.09  1.397E-02
778.90    37686.   0.62   1.35  1.357E-02   778.90  12.970  9.873E-01 Qa779 
810.40      985.   8.99   1.45  1.329E-02
867.41    10862.   1.60   1.42  1.278E-02
919.37     1121.   8.68   1.39  1.231E-02
926.25      594.  11.10   1.08  1.225E-02
964.05    36818.   0.60   1.52  1.191E-02   964.08  14.500  9.832E-01 Qa964 

1005.12     1843.   4.81   1.54  1.164E-02
1085.90    24385.   0.69   1.58  1.110E-02
1089.84     4012.   2.29   1.59  1.108E-02
1112.06    32072.   0.67   1.57  1.093E-02
1123.14     1116.   7.63   1.40  1.085E-02
1212.97     2940.   3.56   1.78  1.026E-02
1233.67      675.   9.89   1.98  1.012E-02
1274.48      455.  11.94   1.60  9.852E-03
1299.17     3283.   2.23   1.65  9.689E-03
1407.99    40279.   0.53   1.77  8.968E-03  1408.01  20.850  9.932E-01 Qa1408
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1457.57     1104.   3.67   1.71  8.640E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.00    25.50      3687.       401. 8.637E+03   39.59   0.000  -      s 
159.65    39.91      8708.      1835. 4.036E+04   14.78   0.804  -       D
181.28    45.24      6775.      2783. 6.171E+04    9.18   0.706  -       D
187.12    46.70      7925.       891. 1.980E+04   29.04   0.708  -       D

1183.91   296.01      5185.      2505. 8.722E+04   10.26   0.974  -        
1317.77   329.48      4503.       551. 2.055E+04   39.44   0.750  -        
1465.26   366.34      5108.      1192. 4.705E+04   17.91   1.025  -       D
1471.11   367.80      3933.      4248. 1.679E+05    5.18   1.026  -       D
1644.39   411.14      3847.     10164. 4.223E+05    2.92   1.071  -        
1663.48   415.91      2682.       549. 2.294E+04   31.03   0.918  -        
1775.75   443.98      4241.     13310. 5.755E+05    2.48   1.106  -        
1954.72   488.72      3134.      1659. 7.593E+04   12.31   1.190  -        
2013.76   503.48      2307.       642. 2.995E+04   24.50   1.073  -        
2256.10   564.03      3183.      1885. 9.567E+04    9.64   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.77   566.20      3678.       589. 3.001E+04   30.25   1.202  -       D
2345.31   586.36      3547.      1560. 8.181E+04   13.96   1.219  -        
2625.56   656.41      2514.       463. 2.715E+04   36.11   0.984  -        
2697.84   674.48      2299.       688. 4.156E+04   23.74   1.106  -        
2714.68   678.69      2837.      1379. 8.395E+04   14.21   1.254  -        
2754.49   688.64      3624.      2783. 1.724E+05    8.83   1.202  -        
2877.28   719.34      3358.       930. 6.091E+04   22.90   1.145  -        
3059.77   764.95      2470.       505. 3.612E+04   32.99   1.088  -        
3241.58   810.40      2444.       985. 7.410E+04   17.97   1.447  -        
3469.70   867.41      4586.     10862. 8.503E+05    3.20   1.425  -        
3677.58   919.37      2455.      1121. 9.105E+04   17.36   1.393  -        
3705.09   926.25      1500.       594. 4.850E+04   22.19   1.085  -      s 
4020.67  1005.12      1623.      1843. 1.584E+05    9.61   1.541  -        
4343.90  1085.83      1960.     24385. 2.197E+06    1.38   1.584  -       D
4359.66  1089.77      2233.      4012. 3.623E+05    4.59   1.586  -       D
4448.55  1112.06      2953.     32072. 2.935E+06    1.34   1.565  -        
4492.90  1123.14      1616.      1116. 1.029E+05   15.26   1.401  -        
4852.35  1212.97      1698.      2940. 2.865E+05    7.11   1.781  -        
4935.21  1233.67       997.       675. 6.670E+04   19.79   1.985  -      s 
5098.51  1274.48       641.       455. 4.619E+04   23.89   1.605  -        
5197.31  1299.17       516.      3283. 3.389E+05    4.45   1.653  -        
5831.22  1457.57       108.      1104. 1.278E+05    7.35   1.711  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17610.    242259.   403.764     0.44   0.776 
Qa-245    978.69   244.70      7790.     50955.    84.924     1.06   0.925 
Qa-344   1377.03   344.29      6512.    146402.   244.003     0.56   1.005 
Qa-779   3115.58   778.90      4466.     37686.    62.810     1.25   1.351 
Qa-964   3856.36   964.05      2979.     36818.    61.363     1.20   1.524 
Qa-1408  5632.80  1407.99      1193.     40279.    67.132     1.07   1.767 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8454E-01                                      4.94E+03             
121.78 9.845E-01  (  1.257E-03 2.22E-01 2.84E+01 G  

Qa-245       9.8341E-01                                      4.94E+03             
244.70 9.834E-01  (  3.969E-03 5.29E-01 7.55E+00 G  

Qa-344       9.7737E-01                                      4.94E+03             
344.28 9.774E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8727E-01                                      4.94E+03             
778.90 9.873E-01  (  4.079E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8318E-01                                      4.94E+03             
964.08 9.832E-01  (  3.396E-03 6.00E-01 1.45E+01 G  

Qa-1408      9.9325E-01                                      4.94E+03             
1408.01 9.932E-01  (  1.985E-03 5.35E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6185E-01    9.8454E-01   4.3756E-03    1.1248E-01  1.257E-03
Qa-245       9.6075E-01    9.8341E-01   1.0412E-02    1.1275E-01  3.969E-03
Qa-344       9.5485E-01    9.7737E-01   5.4496E-03    1.1171E-01  1.255E-03
Qa-779       9.6452E-01    9.8727E-01   1.2299E-02    1.1338E-01  4.079E-03
Qa-964       9.6052E-01    9.8318E-01   1.1790E-02    1.1286E-01  3.396E-03
Qa-1408      9.7035E-01    9.9325E-01   1.0619E-02    1.1389E-01  1.985E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.773E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9090214E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702005_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 15:50:19
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0105

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.24      610.  11.13   0.00  4.645E-02
39.93     1916.   7.06   0.85  4.546E-02
45.33     2826.   4.54   0.68  4.509E-02
46.70      927.  13.42   0.68  4.500E-02
121.77   240970.   0.22   0.78  3.994E-02   121.78  28.410  9.793E-01 QA122 
244.70    50650.   0.54   0.91  3.164E-02   244.70   7.550  9.776E-01 Qa245 
251.60      510.  19.61   0.53  3.125E-02
295.96     2579.   4.91   0.98  2.872E-02
329.41      578.  16.79   0.88  2.682E-02
344.29   146480.   0.28   0.99  2.597E-02   344.28  26.590  9.779E-01 Qa344 
366.43     1157.   9.28   1.02  2.534E-02
367.81     4207.   2.58   1.02  2.530E-02
411.12    10028.   1.42   1.07  2.407E-02
443.98    13770.   1.15   1.11  2.313E-02
488.67     1698.   6.02   1.03  2.185E-02
503.46      567.  16.16   1.28  2.143E-02
564.08     1771.   5.13   1.20  1.970E-02
566.29      608.  14.80   1.20  1.964E-02
586.41     1526.   6.52   1.15  1.906E-02
656.51      515.  16.88   1.42  1.706E-02
674.78      596.  12.31   1.29  1.654E-02
678.61     1445.   5.47   1.30  1.643E-02
688.70     2787.   3.22   1.30  1.614E-02
719.46      911.  10.86   1.23  1.527E-02
764.99      642.  11.96   1.36  1.397E-02
778.90    38007.   0.63   1.37  1.357E-02   778.90  12.970  9.957E-01 Qa779 
810.45     1097.   8.26   1.25  1.329E-02
841.59      502.  17.74   1.41  1.301E-02
867.41    10798.   1.53   1.46  1.278E-02
919.34     1279.   7.30   1.25  1.231E-02
926.26      617.  13.73   1.33  1.225E-02
964.06    36746.   0.61   1.52  1.191E-02   964.08  14.500  9.813E-01 Qa964 

1005.12     1840.   5.00   1.56  1.164E-02
1085.90    24513.   0.68   1.58  1.110E-02
1089.82     3725.   2.42   1.59  1.108E-02
1112.05    32017.   0.67   1.61  1.093E-02
1123.23     1085.   8.08   1.58  1.085E-02
1212.97     3041.   3.10   1.54  1.026E-02
1233.89      657.   9.85   1.54  1.012E-02
1249.96      552.  10.87   1.59  1.001E-02
1299.13     3364.   2.33   1.71  9.689E-03
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1408.00    40172.   0.53   1.76  8.968E-03  1408.01  20.850  9.906E-01 Qa1408
1457.50     1059.   3.73   1.77  8.640E-03
1529.13     1493.   2.83   2.67  8.166E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.24      2506.       610. 1.314E+04   22.27   0.000  -      s 
159.73    39.93      8618.      1916. 4.214E+04   14.12   0.851  -      s 
181.33    45.29      6811.      2826. 6.266E+04    9.08   0.683  -       D
186.79    46.66      7278.       927. 2.060E+04   26.85   0.684  -       D

1006.23   251.60      4314.       510. 1.632E+04   39.22   0.527  -      s 
1183.66   295.96      4986.      2579. 8.978E+04    9.82   0.978  -        
1317.44   329.41      3851.       578. 2.157E+04   33.59   0.882  -        
1465.52   366.43      5178.      1157. 4.564E+04   18.55   1.018  -       D
1471.02   367.81      3809.      4207. 1.663E+05    5.17   1.020  -       D
1644.25   411.12      3532.     10028. 4.167E+05    2.84   1.072  -        
1775.71   443.98      3710.     13770. 5.954E+05    2.29   1.110  -        
1954.44   488.67      3121.      1698. 7.769E+04   12.03   1.032  -        
2013.61   503.46      2893.       567. 2.644E+04   32.31   1.280  -        
2256.07   564.07      3237.      1771. 8.987E+04   10.26   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.92   566.29      3741.       608. 3.095E+04   29.59   1.202  -       D
2345.43   586.41      3101.      1526. 8.006E+04   13.04   1.152  -        
2625.83   656.51      2606.       515. 3.018E+04   33.75   1.416  -      s 
2698.88   674.77      2550.       575. 3.476E+04   30.04   1.227  -        
2714.20   678.60      3016.      1433. 8.720E+04   14.29   1.395  -        
2754.59   688.70      3478.      2871. 1.779E+05    8.34   1.350  -        
2877.63   719.46      3059.       911. 5.967E+04   21.71   1.225  -        
3059.40   764.89      2761.       662. 4.737E+04   27.69   1.142  -        
3241.66   810.45      2453.      1097. 8.257E+04   16.52   1.252  -        
3366.24   841.59      2557.       502. 3.856E+04   35.48   1.407  -        
3469.53   867.41      4248.     10798. 8.452E+05    3.06   1.462  -        
3677.28   919.34      2249.      1279. 1.039E+05   14.59   1.248  -        
3704.96   926.26      2117.       617. 5.039E+04   27.46   1.334  -        
4020.46  1005.12      1742.      1840. 1.582E+05    9.99   1.560  -        
4343.69  1085.84      1833.     24513. 2.208E+06    1.37   1.585  -       D
4359.37  1089.76      2187.      3725. 3.364E+05    4.83   1.587  -       D
4448.29  1112.05      2849.     32017. 2.930E+06    1.33   1.614  -        
4493.04  1123.23      1694.      1085. 1.000E+05   16.16   1.576  -        
4852.13  1212.97      1353.      3041. 2.964E+05    6.19   1.540  -        
4935.84  1233.89       953.       657. 6.490E+04   19.69   1.545  -      s 
5000.13  1249.96       804.       552. 5.516E+04   21.74   1.595  -        
5196.90  1299.13       620.      3364. 3.471E+05    4.66   1.711  -        
5830.65  1457.50       101.      1059. 1.225E+05    7.45   1.773  -      s 
6117.31  1529.13        69.      1493. 1.828E+05    5.67   2.674  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.77     16666.    240970.   401.617     0.44   0.779 
Qa-245    978.67   244.70      8370.     50650.    84.418     1.08   0.911 
Qa-344   1376.97   344.29      6688.    146480.   244.133     0.56   0.994 
Qa-779   3115.44   778.90      4693.     38007.    63.344     1.26   1.369 
Qa-964   3856.20   964.06      3146.     36746.    61.244     1.21   1.523 
Qa-1408  5632.53  1408.00      1020.     40172.    66.953     1.06   1.756 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7933E-01                                      4.94E+03             
121.78 9.793E-01  (  1.222E-03 2.21E-01 2.84E+01 G  

Qa-245       9.7756E-01                                      4.94E+03             
244.70 9.776E-01  (  4.114E-03 5.40E-01 7.55E+00 G  

Qa-344       9.7791E-01                                      4.94E+03             
344.28 9.779E-01  (  1.272E-03 2.79E-01 2.66E+01 G  

Qa-779       9.9569E-01                                      4.94E+03             
778.90 9.957E-01  (  4.182E-03 6.30E-01 1.30E+01 G  

Qa-964       9.8129E-01                                      4.94E+03             
964.08 9.813E-01  (  3.490E-03 6.06E-01 1.45E+01 G  

Qa-1408      9.9063E-01                                      4.94E+03             
1408.01 9.906E-01  (  1.835E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5674E-01    9.7933E-01   4.3212E-03    1.1189E-01  1.222E-03
Qa-245       9.5501E-01    9.7756E-01   1.0566E-02    1.1210E-01  4.114E-03
Qa-344       9.5535E-01    9.7791E-01   5.4599E-03    1.1178E-01  1.272E-03
Qa-779       9.7272E-01    9.9569E-01   1.2537E-02    1.1436E-01  4.182E-03
Qa-964       9.5866E-01    9.8129E-01   1.1900E-02    1.1266E-01  3.490E-03
Qa-1408      9.6778E-01    9.9063E-01   1.0494E-02    1.1358E-01  1.835E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.766E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9024115E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

313 of 376



CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414005066001                                   File      : 14_20140103_001               Time      : 03-JAN-2014 12:26      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.41 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9810 uCi   .0044241   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.10 5           

QA-779        0.9800 0.9873 uCi   .012561                                                        1.41 1.25 - 1.53 0.75 5           

QA-1408       0.9800 0.9916 uCi   .010716    5632.13 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.18 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414005066001
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103001_QCAsLeft.An1

Acquisition information
Start time:                 1/3/2014 12:26:39
Live time:                600
Real time:                850
Dead time:                 29.41 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0115

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.23      527.  12.40   0.00  4.645E-02
39.97     1807.   7.32   0.83  4.545E-02
45.33     2715.   4.59   0.70  4.509E-02
46.63      821.  14.99   0.70  4.501E-02
121.77   235187.   0.23   0.77  3.994E-02   121.78  28.410  9.809E-01 QA122 
244.71    49365.   0.54   0.91  3.164E-02   244.70   7.550  9.778E-01 Qa245 
295.92     2431.   4.98   1.03  2.873E-02
329.52      666.  15.78   0.78  2.681E-02
340.60      480.  19.39   1.00  2.618E-02
344.30   141006.   0.28   1.00  2.597E-02   344.28  26.590  9.661E-01 Qa344 
367.53     5168.   2.75   1.03  2.531E-02
411.12     9933.   1.45   1.06  2.407E-02
443.97    13096.   1.25   1.12  2.313E-02
488.67     1589.   6.57   1.08  2.185E-02
503.49      558.  14.06   1.18  2.143E-02
564.10     1818.   4.94   1.20  1.970E-02
566.33      584.  15.25   1.20  1.964E-02
586.37     1564.   6.59   1.17  1.906E-02
674.79      527.  14.38   1.29  1.654E-02
678.66     1361.   5.73   1.30  1.643E-02
688.57     2842.   4.26   1.31  1.615E-02
719.29     1065.   9.34   1.23  1.527E-02
765.03      551.  15.67   1.18  1.397E-02
778.89    36722.   0.64   1.41  1.357E-02   778.90  12.970  9.873E-01 Qa779 
810.53     1042.   9.63   1.42  1.329E-02
841.60      538.  19.01   1.12  1.301E-02
867.38    10681.   1.45   1.46  1.278E-02
919.36     1118.   8.32   1.24  1.231E-02
926.44      714.  10.29   1.58  1.225E-02
964.06    35801.   0.62   1.48  1.191E-02   964.08  14.500  9.812E-01 Qa964 

1005.23     1846.   5.43   1.68  1.164E-02
1085.91    23753.   0.70   1.60  1.110E-02
1089.96     3881.   2.31   1.60  1.107E-02
1112.04    31203.   0.66   1.59  1.093E-02
1123.22     1049.   6.75   1.37  1.085E-02
1212.97     2718.   3.65   1.56  1.026E-02
1233.79      583.  10.14   1.84  1.012E-02
1274.57      374.   9.87   1.71  9.852E-03
1292.61      222.  14.80   0.87  9.732E-03
1299.14     3117.   2.38   1.75  9.689E-03
1407.99    39182.   0.54   1.80  8.968E-03  1408.01  20.850  9.916E-01 Qa1408
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1457.58     1040.   3.77   1.71  8.640E-03
1529.18     1460.   2.85   3.06  8.165E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23      2342.       527. 1.135E+04   24.80   0.000  -      s 
159.92    39.97      8263.      1807. 3.976E+04   14.64   0.829  -      s 
181.35    45.28      6399.      2715. 6.021E+04    9.17   0.696  -       D
186.57    46.59      7165.       821. 1.824E+04   29.98   0.697  -       D

1183.47   295.92      4699.      2431. 8.462E+04    9.96   1.028  -        
1317.83   329.52      4152.       666. 2.484E+04   31.56   0.779  -        
1362.16   340.59      4086.       480. 2.463E+03   38.79   0.996  -      lD
1469.85   367.53      4572.      5168. 2.042E+05    5.51   1.034  -      s 
1644.20   411.12      3620.      9933. 4.127E+05    2.90   1.056  -        
1775.59   443.97      4135.     13096. 5.662E+05    2.50   1.119  -        
1954.37   488.67      3215.      1589. 7.272E+04   13.15   1.083  -        
2013.62   503.49      2331.       558. 2.604E+04   28.11   1.179  -        
2256.06   564.10      3121.      1818. 9.228E+04    9.88   1.200  -       D
2264.96   566.32      3671.       584. 2.974E+04   30.49   1.201  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.13   586.37      3242.      1564. 8.205E+04   13.19   1.167  -        
2698.67   674.76      2498.       452. 2.735E+04   36.85   1.026  -      s 
2714.15   678.63      2655.      1358. 8.264E+04   13.81   1.302  -        
2753.91   688.57      3473.      2842. 1.760E+05    8.52   1.310  -      s 
2876.79   719.29      2942.      1065. 6.974E+04   18.68   1.233  -        
3059.76   765.03      2555.       551. 3.945E+04   31.33   1.184  -        
3241.78   810.53      2825.      1042. 7.844E+04   19.27   1.422  -        
3366.06   841.60      3011.       538. 4.138E+04   38.02   1.122  -      s 
3469.19   867.38      3669.     10681. 8.361E+05    2.89   1.459  -        
3677.14   919.36      2284.      1118. 9.083E+04   16.64   1.242  -        
3705.47   926.44      1674.       714. 5.831E+04   20.59   1.581  -        
4020.68  1005.23      1907.      1846. 1.586E+05   10.86   1.680  -        
4343.20  1085.85      3620.     22970. 2.069E+06    1.67   1.581  -        
4359.39  1089.90      2106.      3048. 2.752E+05    6.21   1.357  -       D
4448.00  1112.04      2645.     31203. 2.855E+06    1.33   1.595  -        
4492.71  1123.22      1241.      1049. 9.667E+04   13.51   1.371  -        
4851.82  1212.97      1578.      2718. 2.649E+05    7.29   1.558  -        
4935.12  1233.79       854.       583. 5.756E+04   20.27   1.843  -        
5098.25  1274.54       494.       374. 3.794E+04   19.74   1.713  -       D
5170.45  1292.61       318.       222. 2.282E+04   29.60   0.870  -      s 
5196.56  1299.14       551.      3117. 3.217E+05    4.75   1.750  -        
5830.56  1457.58       101.      1040. 1.203E+05    7.54   1.707  -        
6117.06  1529.18        55.      1460. 1.789E+05    5.69   3.062  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.03   121.77     17070.    235187.   391.979     0.45   0.769 
Qa-245    978.66   244.71      7418.     49365.    82.275     1.07   0.912 
Qa-344   1376.90   344.29      6548.    141752.   236.254     0.57   0.997 
Qa-779   3115.21   778.89      4461.     36722.    61.203     1.27   1.407 
Qa-964   3855.96   964.06      3204.     35801.    59.668     1.24   1.484 
Qa-1408  5632.13  1407.99      1128.     39182.    65.303     1.08   1.799 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8095E-01                                      4.94E+03             
121.78 9.809E-01  (  1.270E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7780E-01                                      4.94E+03             
244.70 9.778E-01  (  3.975E-03 5.36E-01 7.55E+00 G  

Qa-344       9.7122E-01                                      4.94E+03             
344.28 9.712E-01  (  1.292E-03 2.84E-01 2.66E+01 G  

Qa-779       9.8732E-01                                      4.94E+03             
778.90 9.873E-01  (  4.184E-03 6.36E-01 1.30E+01 G  

Qa-964       9.8116E-01                                      4.94E+03             
964.08 9.812E-01  (  3.615E-03 6.22E-01 1.45E+01 G  

Qa-1408      9.9161E-01                                      4.94E+03             
1408.01 9.916E-01  (  1.980E-03 5.40E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape

319 of 376



ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3377E-01    9.8095E-01   4.4241E-03    1.1208E-01  1.270E-03
Qa-245       9.3078E-01    9.7780E-01   1.0491E-02    1.1212E-01  3.975E-03
Qa-344       9.2452E-01    9.7122E-01   5.5163E-03    1.1102E-01  1.292E-03
Qa-779       9.3984E-01    9.8732E-01   1.2561E-02    1.1341E-01  4.184E-03
Qa-964       9.3398E-01    9.8116E-01   1.2205E-02    1.1268E-01  3.615E-03
Qa-1408      9.4393E-01    9.9161E-01   1.0716E-02    1.1371E-01  1.980E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1292.5 to  2035.6 keV)     5.607E+00  µCi           
Total Decayed Activity ( 1292.5 to  2035.6 keV) 5.8900671E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414009360001                                   File      : 14_20140106_001               Time      : 06-JAN-2014 12:00      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.39 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9808 uCi   .0044186   487.04  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.09 5           

QA-779        0.9800 0.9870 uCi   .012287                                                        1.38 1.25 - 1.53 0.72 5           

QA-1408       0.9800 0.9908 uCi   .010768    5632.31 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414009360001
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140106001_QCAsLeft.An1

Acquisition information
Start time:                 1/6/2014 12:00:21
Live time:                600
Real time:                850
Dead time:                 29.39 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0131

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
24.98      510.  10.22   0.00  4.646E-02
39.89     1815.   7.28   0.89  4.546E-02
45.31     2765.   4.50   0.70  4.510E-02
46.65      895.  13.62   0.70  4.500E-02
121.77   235064.   0.23   0.77  3.994E-02   121.78  28.410  9.808E-01 QA122 
244.71    49558.   0.54   0.92  3.164E-02   244.70   7.550  9.820E-01 Qa245 
295.98     2509.   4.82   1.00  2.872E-02
325.06      519.  18.77   0.84  2.707E-02
329.60      639.  15.70   0.82  2.681E-02
344.29   142579.   0.28   1.01  2.597E-02   344.28  26.590  9.773E-01 Qa344 
367.76     4147.   2.53   1.03  2.531E-02
411.13     9892.   1.49   1.07  2.407E-02
415.93      485.  17.60   1.02  2.393E-02
443.95    13384.   1.24   1.09  2.313E-02
488.72     1583.   6.34   1.09  2.185E-02
503.54      574.  14.36   1.04  2.143E-02
564.01     1683.   5.36   1.21  1.970E-02
566.30      618.  14.28   1.21  1.964E-02
586.29     1634.   6.83   1.21  1.907E-02
656.50      518.  15.91   1.39  1.706E-02
674.63      574.  12.71   1.30  1.655E-02
678.67     1347.   5.99   1.30  1.643E-02
688.68     2851.   4.65   1.39  1.614E-02
719.37      920.   8.52   1.34  1.527E-02
764.98      522.  14.70   1.37  1.397E-02
778.90    36696.   0.62   1.38  1.357E-02   778.90  12.970  9.870E-01 Qa779 
810.41      980.   9.18   1.36  1.329E-02
841.71      476.  17.95   1.15  1.301E-02
867.39    10672.   1.56   1.43  1.278E-02
919.42     1012.   8.49   1.54  1.231E-02
926.13      766.  11.31   1.44  1.225E-02
964.06    36015.   0.62   1.52  1.191E-02   964.08  14.500  9.874E-01 Qa964 

1005.16     1688.   4.74   1.74  1.164E-02
1085.90    23792.   0.70   1.60  1.110E-02
1089.90     3783.   2.35   1.61  1.108E-02
1112.04    30690.   0.67   1.61  1.093E-02
1123.18     1027.   7.77   1.57  1.085E-02
1212.96     2782.   3.09   1.63  1.026E-02
1249.92      455.  12.46   0.67  1.001E-02
1274.36      368.  12.92   1.91  9.853E-03
1299.12     3032.   2.40   1.73  9.689E-03
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1407.99    39135.   0.54   1.80  8.968E-03  1408.01  20.850  9.908E-01 Qa1408
1457.55      940.   3.97   1.68  8.640E-03
1529.17     1454.   3.01   2.65  8.165E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.98      1474.       510. 1.099E+04   20.44   0.000  -      s 
159.62    39.89      8240.      1815. 3.992E+04   14.57   0.890  -      s 
181.29    45.28      6360.      2765. 6.132E+04    9.00   0.699  -       D
186.67    46.62      6987.       895. 1.990E+04   27.24   0.701  -       D

1183.73   295.98      4654.      2509. 8.734E+04    9.64   0.996  -        
1300.02   325.06      3744.       519. 1.919E+04   37.54   0.840  -        
1318.21   329.60      3930.       639. 2.384E+04   31.40   0.815  -      s 
1469.79   367.51      4057.      5178. 2.046E+05    5.15   1.069  -      s 
1644.25   411.13      3837.      9892. 4.110E+05    2.98   1.073  -        
1663.45   415.93      2721.       485. 2.027E+04   35.20   1.015  -        
1775.53   443.95      4195.     13384. 5.786E+05    2.48   1.092  -        
1954.58   488.72      3031.      1583. 7.243E+04   12.68   1.091  -        
2013.88   503.54      2482.       574. 2.676E+04   28.71   1.040  -        
2255.74   564.04      3228.      1683. 8.542E+04   10.72   1.206  -       D
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.91   566.33      3585.       618. 3.148E+04   28.55   1.208  -       D
2344.86   586.29      3602.      1634. 8.570E+04   13.65   1.214  -        
2625.70   656.50      2411.       518. 3.035E+04   31.82   1.385  -        
2698.14   674.61      2680.       563. 3.401E+04   31.92   1.049  -        
2714.31   678.65      2741.      1327. 8.074E+04   14.30   1.265  -        
2754.43   688.68      3980.      2851. 1.766E+05    9.30   1.389  -        
2876.94   719.31      3032.       973. 6.372E+04   20.63   1.249  -        
3059.64   764.98      3176.       510. 3.651E+04   39.29   1.264  -        
3241.38   810.41      2455.       980. 7.377E+04   18.36   1.362  -        
3366.60   841.71      2443.       476. 3.663E+04   35.91   1.146  -        
3469.31   867.39      4263.     10672. 8.353E+05    3.12   1.429  -        
3677.47   919.42      2054.      1012. 8.223E+04   16.97   1.536  -        
3704.32   926.13      2108.       766. 6.257E+04   22.62   1.435  -        
4020.47  1005.16      1426.      1688. 1.451E+05    9.47   1.737  -        
4343.51  1085.83      1921.     23792. 2.143E+06    1.40   1.604  -       D
4359.54  1089.83      2055.      3783. 3.416E+05    4.70   1.606  -       D
4448.11  1112.04      2618.     30690. 2.808E+06    1.34   1.614  -        
4492.66  1123.18      1482.      1027. 9.462E+04   15.53   1.570  -        
4851.90  1212.96      1218.      2782. 2.712E+05    6.19   1.629  -        
4999.79  1249.92       764.       455. 4.539E+04   24.91   0.673  -      s 
5097.60  1274.36       557.       368. 3.737E+04   25.83   1.911  -        
5196.66  1299.12       552.      3032. 3.130E+05    4.80   1.730  -        
5830.64  1457.55       102.       940. 1.089E+05    7.95   1.682  -        
6117.26  1529.17        86.      1454. 1.781E+05    6.01   2.652  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.77     16770.    235064.   391.774     0.45   0.772 
Qa-245    978.69   244.71      7513.     49558.    82.596     1.07   0.917 
Qa-344   1376.94   344.29      6493.    142579.   237.631     0.57   1.006 
Qa-779   3115.30   778.90      4071.     36696.    61.160     1.24   1.383 
Qa-964   3856.05   964.06      3199.     36015.    60.025     1.25   1.520 
Qa-1408  5632.31  1407.99      1193.     39135.    65.225     1.09   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8084E-01                                      4.94E+03             
121.78 9.808E-01  (  1.259E-03 2.25E-01 2.84E+01 G  

Qa-245       9.8203E-01                                      4.94E+03             
244.70 9.820E-01  (  4.002E-03 5.36E-01 7.55E+00 G  

Qa-344       9.7730E-01                                      4.94E+03             
344.28 9.773E-01  (  1.287E-03 2.83E-01 2.66E+01 G  

Qa-779       9.8703E-01                                      4.94E+03             
778.90 9.870E-01  (  3.999E-03 6.22E-01 1.30E+01 G  

Qa-964       9.8745E-01                                      4.94E+03             
964.08 9.874E-01  (  3.613E-03 6.23E-01 1.45E+01 G  

Qa-1408      9.9084E-01                                      4.94E+03             
1408.01 9.908E-01  (  2.038E-03 5.43E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3329E-01    9.8084E-01   4.4186E-03    1.1206E-01  1.259E-03
Qa-245       9.3441E-01    9.8203E-01   1.0530E-02    1.1260E-01  4.002E-03
Qa-344       9.2991E-01    9.7730E-01   5.5297E-03    1.1171E-01  1.287E-03
Qa-779       9.3917E-01    9.8703E-01   1.2287E-02    1.1335E-01  3.999E-03
Qa-964       9.3957E-01    9.8745E-01   1.2312E-02    1.1340E-01  3.613E-03
Qa-1408      9.4279E-01    9.9084E-01   1.0768E-02    1.1363E-01  2.038E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.619E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9054813E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414023744001                                   File      : 14_20140116_001               Time      : 16-JAN-2014 11:44      

Cal    : 16-JAN-2014 11:58:45,02-JUL-2013 11:26:20       Caldate   : 16-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.31 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9770 uCi   .0044129   487.02  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 -0.31 5           

QA-779       0.9800 0.9965 uCi   .012712                                                        1.36 1.25 - 1.53 1.68  5           

QA-1408      0.9800 0.9972 uCi   .010677    5632.56 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.76 1.61 - 1.96 1.75  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414023744001
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:58:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140116001_QCAsLeft.An1

Acquisition information
Start time:                 1/16/2014 11:44:08
Live time:                600
Real time:                849
Dead time:                 29.31 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:58:45
Zero offset:          -0.014 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.623E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:58:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0118

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.24      626.  10.60   0.00  4.645E-02
39.92     1827.   7.23   0.80  4.546E-02
45.33     2830.   4.42   0.70  4.510E-02
46.77      830.  14.77   0.70  4.500E-02
121.77   233815.   0.23   0.77  3.994E-02   121.78  28.410  9.770E-01 QA122 
244.70    49149.   0.54   0.92  3.164E-02   244.70   7.550  9.753E-01 Qa245 
251.69      536.  19.71   0.97  3.124E-02
295.94     2558.   4.65   0.96  2.873E-02
329.46      650.  15.47   1.13  2.682E-02
344.29   142033.   0.28   0.99  2.597E-02   344.28  26.590  9.749E-01 Qa344 
367.53     5036.   2.59   1.11  2.531E-02
411.13     9724.   1.48   1.10  2.407E-02
416.11      451.  16.37   1.06  2.393E-02
443.96    13120.   1.24   1.14  2.313E-02
488.65     1472.   7.06   1.09  2.185E-02
503.41      607.  15.19   0.97  2.143E-02
564.11     1705.   5.30   1.19  1.970E-02
566.40      559.  15.41   1.20  1.963E-02
586.28     1667.   6.60   1.18  1.907E-02
656.54      454.  17.37   0.98  1.706E-02
674.78      599.  12.11   1.28  1.654E-02
678.64     1485.   5.28   1.29  1.643E-02
688.61     2885.   4.55   1.31  1.615E-02
719.44      989.   7.75   1.32  1.527E-02
723.38      378.  19.50   1.32  1.515E-02
764.82      638.  15.28   1.09  1.397E-02
778.90    36965.   0.63   1.36  1.357E-02   778.90  12.970  9.957E-01 Qa779 
810.47     1168.   8.81   1.47  1.329E-02
867.40    10646.   1.57   1.43  1.278E-02
919.41      976.  10.17   1.45  1.231E-02
926.29      695.  11.80   1.29  1.225E-02
964.06    35861.   0.62   1.51  1.191E-02   964.08  14.500  9.846E-01 Qa964 

1005.10     1764.   4.98   1.59  1.164E-02
1085.90    23895.   0.70   1.58  1.110E-02
1089.81     3756.   2.40   1.58  1.108E-02
1112.04    30969.   0.68   1.59  1.093E-02
1123.15     1050.   7.42   1.60  1.085E-02
1212.93     2783.   3.20   1.50  1.026E-02
1233.51      600.   9.90   1.53  1.012E-02
1274.38      431.  12.95   1.60  9.853E-03
1299.15     3135.   2.34   1.66  9.689E-03
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1407.99    39330.   0.54   1.76  8.968E-03  1408.01  20.850  9.972E-01 Qa1408
1457.59      913.   4.15   1.69  8.640E-03
1529.10     1450.   2.91   3.13  8.166E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.24      2361.       626. 1.348E+04   21.20   0.000  -      s 
159.69    39.92      8224.      1827. 4.019E+04   14.46   0.795  -        
181.33    45.22      6417.      2830. 6.276E+04    8.84   0.697  -       D
187.09    46.66      7101.       830. 1.844E+04   29.54   0.698  -       D

1006.62   251.69      4619.       536. 1.716E+04   39.41   0.967  -      s 
1183.59   295.94      4451.      2558. 8.904E+04    9.29   0.956  -        
1317.67   329.46      3938.       650. 2.423E+04   30.93   1.127  -        
1469.92   367.53      4012.      5036. 1.990E+05    5.19   1.109  -      s 
1644.32   411.13      3658.      9724. 4.041E+05    2.96   1.102  -        
1664.04   416.06      2670.       435. 1.818E+04   38.77   1.014  -        
1775.64   443.96      4004.     13120. 5.672E+05    2.47   1.142  -        
1954.36   488.65      3217.      1472. 6.737E+04   14.12   1.090  -        
2013.42   503.41      2924.       607. 2.832E+04   30.38   0.975  -        
2256.21   564.27      3239.      1705. 8.659E+04   10.61   1.194  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:58:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.38   566.56      3438.       559. 2.850E+04   30.82   1.195  -       D
2344.90   586.28      3484.      1667. 8.743E+04   13.21   1.177  -        
2625.96   656.54      2312.       454. 2.664E+04   34.74   0.983  -        
2698.69   674.74      2220.       540. 3.266E+04   26.12   1.285  -       D
2714.17   678.59      2772.      1464. 8.908E+04   13.32   1.379  -        
2754.26   688.61      3877.      2885. 1.787E+05    9.10   1.313  -        
2877.62   719.45      2384.      1044. 6.838E+04   16.30   1.450  -        
3059.12   764.82      2956.       638. 4.566E+04   30.56   1.093  -        
3241.77   810.47      2854.      1168. 8.789E+04   17.62   1.473  -      s 
3469.51   867.40      4347.     10646. 8.333E+05    3.15   1.426  -        
3677.59   919.41      2532.       976. 7.925E+04   20.34   1.445  -        
3705.12   926.29      1947.       695. 5.677E+04   23.60   1.293  -        
4020.44  1005.10      1571.      1764. 1.516E+05    9.97   1.593  -      s 
4343.73  1085.84      1918.     23895. 2.152E+06    1.39   1.576  -       D
4359.36  1089.74      2186.      3756. 3.391E+05    4.80   1.579  -       D
4448.32  1112.04      2882.     30969. 2.834E+06    1.36   1.586  -        
4492.75  1123.15      1432.      1050. 9.669E+04   14.84   1.603  -      s 
4852.00  1212.93      1293.      2783. 2.713E+05    6.41   1.499  -        
4934.35  1233.51       838.       600. 5.932E+04   19.79   1.525  -        
5097.92  1274.38       654.       431. 4.373E+04   25.90   1.596  -        
5197.03  1299.15       521.      3135. 3.235E+05    4.68   1.664  -        
5831.05  1457.59       104.       913. 1.057E+05    8.29   1.693  -        
6117.27  1529.10        75.      1450. 1.776E+05    5.82   3.125  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     16674.    233815.   389.692     0.45   0.771 
Qa-245    978.67   244.70      7574.     49149.    81.914     1.08   0.919 
Qa-344   1376.99   344.29      6504.    142033.   236.722     0.57   0.987 
Qa-779   3115.45   778.90      4557.     36995.    61.658     1.28   1.360 
Qa-964   3856.22   964.06      3213.     35861.    59.769     1.24   1.507 
Qa-1408  5632.56  1407.99      1022.     39330.    65.550     1.07   1.760 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:58:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7700E-01                                      4.94E+03             
121.78 9.770E-01  (  1.257E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7528E-01                                      4.94E+03             
244.70 9.753E-01  (  4.024E-03 5.40E-01 7.55E+00 G  

Qa-344       9.7492E-01                                      4.94E+03             
344.28 9.749E-01  (  1.290E-03 2.84E-01 2.66E+01 G  

Qa-779       9.9647E-01                                      4.94E+03             
778.90 9.965E-01  (  4.237E-03 6.38E-01 1.30E+01 G  

Qa-964       9.8461E-01                                      4.94E+03             
964.08 9.846E-01  (  3.626E-03 6.19E-01 1.45E+01 G  

Qa-1408      9.9718E-01                                      4.94E+03             
1408.01 9.972E-01  (  1.888E-03 5.35E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:58:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.2833E-01    9.7700E-01   4.4129E-03    1.1163E-01  1.257E-03
Qa-245       9.2670E-01    9.7528E-01   1.0527E-02    1.1184E-01  4.024E-03
Qa-344       9.2635E-01    9.7492E-01   5.5288E-03    1.1144E-01  1.290E-03
Qa-779       9.4683E-01    9.9647E-01   1.2712E-02    1.1447E-01  4.237E-03
Qa-964       9.3556E-01    9.8461E-01   1.2199E-02    1.1307E-01  3.626E-03
Qa-1408      9.4750E-01    9.9718E-01   1.0677E-02    1.1434E-01  1.888E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.611E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9054708E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404003665002                                   File      : 13_20140102_002               Time      : 02-JAN-2014 13:23      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.030  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404003665002
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GammaVision V6.09 QA Background Report                  1/2/2014 13:33:42

Detector:           13 HPGE13
Measurement Number: 130
Data Acquired On:   1/2/2014 13:23:40
Real Time:          600.38 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.03       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_002.An1

Acquisition information
Start time:                 1/2/2014 13:23:40
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.

338 of 376



ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    6.5685E-01
Bi-212  <    3.7714E+00
Bi-214  <    1.0163E+00
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    7.1092E+00
Pa-234  <    1.0957E+00
Pb-212  <    3.9280E-01
Pb-214  <    1.3927E+00
Ra-226  <    8.1579E+00
Th-234  <    6.3267E+00
Tl-208  <    2.3413E-01
U-235   <    2.4619E+00
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404005049002                                   File      : 13_20140103_002               Time      : 03-JAN-2014 12:38      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.110  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404005049002
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GammaVision V6.09 QA Background Report                  1/3/2014 12:48:39

Detector:           13 HPGE13
Measurement Number: 131
Data Acquired On:   1/3/2014 12:38:37
Real Time:          600.34 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.11       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_002.An1

Acquisition information
Start time:                 1/3/2014 12:38:37
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    5.5514E-01
Bi-212  <    3.7714E+00
Bi-214  <    1.2025E+00
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    4.1045E+00
Pa-234  <    9.4890E-01
Pb-212  <    2.7775E-01
Pb-214  <    9.3896E-01
Ra-226  <    5.3406E+00
Th-234  <    2.3913E+00
Tl-208  <    5.2354E-01
U-235   <    9.3050E-01
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404009345002                                   File      : 13_20140106_002               Time      : 06-JAN-2014 12:06      

Cal    : 06-JAN-2014 11:59:45,28-JUN-2013 13:51:40       Caldate   : 06-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.080  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404009345002
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GammaVision V6.09 QA Background Report                  1/6/2014 12:16:13

Detector:           13 HPGE13
Measurement Number: 132
Data Acquired On:   1/6/2014 12:06:11
Real Time:          600.42 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.08       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:16:30
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140106_002.An1

Acquisition information
Start time:                 1/6/2014 12:06:11
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 11:59:45
Zero offset:           0.021 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.325E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.57keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    2.4827E-01
Bi-212  <    3.7714E+00
Bi-214  <    1.0163E+00
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    7.1092E+00
Pa-234  <    1.3419E+00
Pb-212  <    2.7775E-01
Pb-214  <    1.2598E+00
Ra-226  <    7.5527E+00
Th-234  <    4.1418E+00
Tl-208  <    2.3413E-01
U-235   <    2.2793E+00
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:16:30
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140106_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404023720002                                   File      : 13_20140116_002               Time      : 16-JAN-2014 11:40      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.050  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404023720002
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GammaVision V6.09 QA Background Report                 1/16/2014 11:50:57

Detector:           13 HPGE13
Measurement Number: 138
Data Acquired On:   1/16/2014 11:40:55
Real Time:          600.40 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.05       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:51:15
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140116_002.An1

Acquisition information
Start time:                 1/16/2014 11:40:56
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    2.4827E-01
Bi-212  <    3.7714E+00
Bi-214  <    4.5449E-01
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    4.1045E+00
Pa-234  <    1.6435E+00
Pb-212  <    2.7775E-01
Pb-214  <    7.2732E-01
Ra-226  <    1.0226E+01
Th-234  <    4.7826E+00
Tl-208  <    2.3413E-01
U-235   <    9.3050E-01
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414005066002                                   File      : 14_20140103_002               Time      : 03-JAN-2014 12:41      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.990  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414005066002
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GammaVision V6.09 QA Background Report                  1/3/2014 12:51:56

Detector:           14 HPGE14
Measurement Number: 135
Data Acquired On:   1/3/2014 12:41:55
Real Time:          600.42 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.99       2.12       2.22
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_002.An1

Acquisition information
Start time:                 1/3/2014 12:41:55
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1970E+00
Am-241  <    2.4496E-01
Bi-212  <    3.8822E+00
Bi-214  <    6.5576E-01
Co-60   <    4.1023E-01
Cs-137  <    2.7011E-01
Eu-152  <    7.9517E-01
Eu-154  <    2.5078E+00
K-40    <    6.0403E+00
Pa-234  <    1.3302E+00
Pb-212  <    6.8067E-01
Pb-214  <    7.3357E-01
Ra-226  <    6.1389E+00
Th-234  <    5.2771E+00
Tl-208  <    2.3850E-01
U-235   <    1.8463E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414009360002                                   File      : 14_20140106_002               Time      : 06-JAN-2014 12:16      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.930  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414009360002
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GammaVision V6.09 QA Background Report                  1/6/2014 12:26:19

Detector:           14 HPGE14
Measurement Number: 136
Data Acquired On:   1/6/2014 12:16:18
Real Time:          600.44 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.93       2.12       2.22
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_002.An1

Acquisition information
Start time:                 1/6/2014 12:16:18
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    2.3940E+00
Am-241  <    2.4496E-01
Bi-212  <    3.8822E+00
Bi-214  <    9.2739E-01
Co-60   <    5.8015E-01
Cs-137  <    2.7011E-01
Eu-152  <    5.6227E-01
Eu-154  <    2.5078E+00
K-40    <    4.2711E+00
Pa-234  <    1.3302E+00
Pb-212  <    2.7788E-01
Pb-214  <    4.2353E-01
Ra-226  <    3.0694E+00
Th-234  <    6.6751E+00
Tl-208  <    5.3330E-01
U-235   <    9.2316E-01
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251402 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414023744002                                   File      : 14_20140116_002               Time      : 16-JAN-2014 11:59      

Cal    : 16-JAN-2014 11:58:45,02-JUL-2013 11:26:20       Caldate   : 16-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.08 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.860  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414023744002
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GammaVision V6.09 QA Background Report                 1/16/2014 12:09:28

Detector:           14 HPGE14
Measurement Number: 142
Data Acquired On:   1/16/2014 11:59:27
Real Time:          600.48 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.86       2.12       2.22

372 of 376



ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 12:09:43
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140116_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140116_002.An1

Acquisition information
Start time:                 1/16/2014 11:59:27
Live time:                600
Real time:                600
Dead time:                  0.08 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:58:45
Zero offset:          -0.014 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.623E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.45keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
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$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1970E+00
Am-241  <    4.2429E-01
Bi-212  <    3.8822E+00
Bi-214  <    1.0369E+00
Co-60   <    4.1023E-01
Cs-137  <    2.7011E-01
Eu-152  <    5.6227E-01
Eu-154  <    2.5078E+00
K-40    <    6.0403E+00
Pa-234  <    5.4303E-01
Pb-212  <    8.7875E-01
Pb-214  <    1.1979E+00
Ra-226  <    3.0694E+00
Th-234  <    2.3600E+00
Tl-208  <    2.3850E-01
U-235   <    1.3055E+00
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< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ I. I. ... I. I. I. J. •• I. I. lo 

LDC 
Tetra Tech EC, Inc. 
17885 Von Karman Avenue, Suite 500 
Irvine, CA 92614 
ATTN: Ms. Sabina Sudoko 

SUBJECT: NAS Alameda, Site 32, FZ01, Data Validation 

Dear Ms. Sudoko, 

March 11, 2014 

Enclosed is the final validation report for the fraction listed below. This SDG was received 
on February 24, 2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LDC Project# 31370A: 

SDG# 

251397 

Fraction 

Gamma Spectroscopy 

The data validation was performed under EPA Level IV guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data review, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

Shauna McKellar 
Project Manager/Chemist 

L:IFW TTEC\Aiameda\31370COV _A.wpd 
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Data Validation Report 
NAS Alameda Site 32, FZ01 

SDG: 251397 

Prepared for 

Tetra Tech EC, Inc. 
17885 Von Karman A venue 
Suite 500 
Irvine, CA 92614 

Prepared by 

Laboratory Data Consultants, Inc. 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

March 7, 2014 



INTRODUCTION 
This Data Validation Report (DVR) presents EPA Level IV validation results for samples 
collected during the December 2013 sampling period. Data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and a modified outline of the United States Environmental Protection 
Agency (USEPA) Contract Laboratory Program National Functional Guidelines (CLPNFG) for 
Inorganic Superfund Data Review (January 201 0). Where specific guidance is not available, the 
data has been evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following methods: 

Radiological Parameters: 

Gamma Spectroscopy by Department of Energy (DOE) HASL 300 4.5.2.3 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. The field QC 
detect summary is presented in Attachment 3. Automated Data Review outliers are presented in 
Enclosure I. DVRs for samples on which EPA Level IV validation was performed are presented 
in Enclosure II. 

All sample results were subjected to EPA Level IV data validation, which comprises an 
evaluation of quality control (QC) summary results for sample holding times, initial and 
continuing calibrations, method blanks, laboratory duplicates (DUP), laboratory control sample 
(LCS) and the raw data to confirm sample quantitation and identification. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with exception of the calibrations, which were 
validated manually. Quality assurance (QA)/QC criteria specified in the MARLAP and CLPNFGs 
were incorporated with the program's reference library to assess compliance with project 
requirements. 

1 



The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler 
temperatures met QC criteria. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less than 
the minimum detectable activity (MDA) with the exception of one blank for several isotopes. The 
associated sample results were qualified as non-detected (U) due to method blank 
contamination as applicable. The sample activities that were not detected or were significantly 
greater than the concentrations found in the associated method blanks were not qualified. The 
details regarding the qualification of data are provided in Enclosures I and II. 

V. Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) analysis was not required by the method. 

VI. Laboratory Duplicates Sample 

Laboratory duplicates (DUP) sample analyses were reviewed for each matrix as applicable. 
Results were within QC limits. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(o/oR) were within QC limits. 

VIII. Carrier Recovery 

Carrier recoveries were not required by the method. 

IX. Minimum Detectable Activity (MDA) 

The laboratory MDAs were evaluated. All laboratory MDAs met the specified requirements. 

X. Sample Result Verification 

All sample result verifications were acceptable. 
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XI. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

XII. Field Blank Samples 

No field blanks were identified in this SDG. 

XIII. Overall Assessment of Data 

No data associated with this sampling event were rejected. The overall assessment of QA/QC 
data review by automated and manual validation of this sampling event met project 
requirements and analytical completeness levels with the exceptions noted in the above 
sections. All data are deemed useable for the intended use. 

Data flags are summarized and are presented as Attachment 2. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample lD Type Method Method Level 

04-Dec-2013 FZ01-SU25-004 251397-009 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-006 251397-011 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-008 251397-013 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-003 251397-008 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-005 251397-010 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-007 251397-012 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-002 251397-007 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-002DUP QC719797DUP DUP GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU25-001 251397-006 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU26-001 251397-014 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU29-001 251397-015 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU29-002 251397-016 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU24-002 251397-002 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU24-003 251397-003 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU24-005 251397-005 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU24-004 251397-004 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU24-001 251397-001 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU31-001 251397-017 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU31-002 251397-018 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU32-001 251397-019 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU32-002 251397-020 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU32-003 251397-021 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU32-005 251397-023 N GEN PREP HASL300 4 

04-Dec-2013 FZ01-SU32-004 251397-022 N GEN PREP HASL300 4 

Ill = EPA Level3 Data Review N = Normal Sample TB = Trip Blank MS = Matrix Spike 
IV= EPA Level4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: 251397 

EDD Filename: 251397 

Sample ID:FZ01-SU32-004 

[Analyte 

BISMUTH-212 

Sample ID:FZ01-SU32-005 

[Analyte 

BISMUTH-212 

*denotes a non-reportable result 

Data Qualifier Summary 
Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Collected: 121412013 1 :21 :00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

0.287 0.226 MDA - pCi/g u Mb 

Co//ected:1214120131:17:00 Analysis Type: RES Dilution: 1.000 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL ~ype Units Qual Code 

0.326 0.245 MDA - pCi/g u Mb 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/7/2014 6:29:40 AM ADR version 1.7.0.207 Page 1 of 2 



Lab Reporting Batch ID: 251397 

EDD Filename: 251397 

Description 
:;c:,;: Q-;,'. ~'7);:;f-Y?:-::c~':{1 

Data Qualifier Summary 

Reason Code Legend 

Method Blank Contamination 

*denotes a non-reportable result 

Project Name and Number: 4659FZ01 -Alameda Site 32 

3/7/2014 6:29:40 AM ADR version 1.7.0.207 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Page 2 of2 



Attachment 3 

Field Blank Summary 
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Enclosure I 

ADR Outliers 

(Including Manual Review Outliers) 



Quality Control 
Outlier Reports 

251397 



Lab Reporting Batch ID: 251397 

EDD Filename: 251397 

Method Blank 
!Analysis Date Sample ID 

Method Blank Outlier Report 

Analyte 

QC719584 1/16/201411:56:00AM BISMUTH-212 
BISMUTH-214 
PROTACTINIUM-234 
RADIUM-226 (BY BISMUTH-214) 
URANIUM-235 

Laboratory: CTBERK 

eQAPP Name: LANT_FZ01_C&T 

Associated 
Result Samples 

0.0993 pCi/g FZ01-SU32-003 
0.0492 pCi/g FZ01-SU32-004 
0.0673 pCi/g FZ01-SU32-005 
0.0492 pCilg 
0.0943 pCi/g 

The following samples and their listed target analytes were qualified due to contamination reported in this blank 

Reported Modified 
Sample ID Analyte Result Final Result 

FZ01-SU32-004(RES) BISMUTH-212 0.287 pCi/g 0.287U pCi/g 

FZ01-SU32-005(RES) BISMUTH-212 0.326 pCi/g 0.326U pCi/g 

Project Name and Number: 4659FZ01 -Alameda Site 32 
3/7/2014 6:25:51 AM ADR version 1.7.0.207 Page 1 of 1 



Enclosure II 

EPA Level IV Data Validation Reports 



LDC Report# 31370A35 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectlSite Name: NAS Alameda, Site 32, FZ01 

Collection Date: December 4, 2013 

LDC Report Date: February 27, 2014 

Matrix: Soil 

Parameters: Gamma Spectroscopy 

Validation Level: EPA Level IV 

Laboratory: CT Laboratories, LLC 

Sample Delivery Group (SDG): 251397 

Sample Identification 

FZ01-SU24-001 
FZ01-SU24-002 
FZ01-SU24-003 
FZ01-SU24-004 
FZ01-SU24-005 
FZ01-SU25-001 
FZ01-SU25-002 
FZO 1-SU25-003 
FZ01-SU25-004 
FZ01-SU25-005 
FZ01-SU25-006 
FZ01-SU25-007 
FZ01-SU25-008 
FZ01-SU26-001 
FZ01-SU29-001 
FZ01-SU29-002 
FZ01-SU31-001 
FZ01-SU31-002 
FZ01-SU32-001 
FZ01-SU32-002 

V:ILOGIN\FW TIECIALAMEDA\31370A35_ TE4.DOC 

FZ01-SU32-003 
FZ01-SU32-004 
FZ01-SU32-005 
FZ01-SU25-002DUP 

1 



Introduction 

This data review covers 24 soil samples listed on the cover sheet. The analyses were 
per DOE HASL 300 4.5.2.3 for Gamma Spectroscopy. 

This review follows the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and a modified outline of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (January 201 0). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

The following are definitions of the data qualifiers: 

U Indicates the isotope was analyzed for but not detected at or above the stated 
limit. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the isotope was analyzed for but not detected. The sample detection 
limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\FW TTEC\ALAMEDA\31370A35_ TE4.DOC 2 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All · 
cooler temperatures met validation criteria. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined for each radionuclide of interest. 

Ill. Continuing Calibration 

Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained 
less than the minimum detectable activity (MDA) with the following exceptions: 

Associated 
Method Blank ID Isotope Activity Samples 

PB {prep blank) Bismuth-212 0.0993 pCi/g FZ01-SU32-003 
Bismuth-214 0.0492 pCi/g FZ01-SU32-004 
Protactinium-234 0.0673 pCi/g FZ01-SU32-005 
Radium-226 0.0492 pCi/g 
Uranium-235 0.0943 pCi/g 

Sample activities were compared to activities detected in the method blanks. The 
sample activities were either not detected or were significantly greater (>.5X blank 
activity) than the activities found in the associated method blanks with the following 
exceptions: 

Reported Modified Final 
Sample Isotope Activity Activity 

FZ01-SU32-004 Bismuth-212 0.287 pCi/g 0.287U pCi/g 

FZ01-SU32-005 Bismuth-212 0.326 pCi/g 0.326U pCi/g 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) analysis was not required by the method. 

V:\LOGJN\FW TTEC\ALAMEDA\31370A35_ TE4.DOC 3 



Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

VI. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VII. Minimum Detectable Activity 

All minimum detectable activities met required detection limits. 

VIII. Sample Result Verification 

All sample result verifications were acceptable. 

IX. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Field Blanks 

No field blanks were identified in this SDG. 

V:\LOGIN\FW TTEC\ALAMEDA\31370A35_TE4.DOC 4 



NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy - Data Qualification Summary - SDG 251397 

No Sample Data Qualified in this SDG 

NAS Alameda, Site 32, FZ01 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 
251397 

Modified Final 
SDG Sample Isotope Activity AorP 

251397 FZ01-SU32-004 Bismuth-212 0.287U pCVg A 

251397 FZ01-SU32-005 Bismuth-212 0.326U pCi/g A 

V:\LOGIN\FW TIEC\ALAMEDA \31370A35 _ TE4. DOC 5 



LDC #: 31370A35 

SDG #: 251397 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

Laboratory : CT Laboratories. LLC 

METHOD: Gamma Spectroscopy (DOE HASL 300 4.5.2.3) 

Date: B-laS/t '-1 
Page:_Lof~ 

Reviewer: Cfl 
2nd Reviewer: <.6V\ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I lialidaticc Area I I Com meets 

I. Technical holding times A Sampling dates: ~~ /4 II~ 
0 / 

II. Initial calibration 

Ill. Calibration verification 0 
IV. Blanks ~LJ 
v. Matrix Spike/(Matrix Spike) Duplicates NIA ~! ('()-\ f€0\...( f€d 1:0~ 
VI. Laboratory control samples Pr L(\ 

-
VII. Minimum dectectable activity (MDA) A 
VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

Yl l=i<>lri nl<:>nk" 

Note: A = Acceptable 
N·= Not provided/applicable 
SW = See worksheet 

Validated Samples: 

1 FZ01-SU24-001 

2 FZ01-SU24-002 

3 FZ01-SU24-003 

4 FZ01-SU24-004 

5 FZ01-SU24-005 

6 FZ01-SU25-001 

7 FZ01-SU25-002 

8 FZ01-SU25-003 

9 FZ01-SU25-004 

10 FZ01-SU25-005 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A 
A 

fV 
N 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

FZ01-SU25-006 21 

FZ01-SU25-007 22 

FZ01-SU25-008 23 

FZ01-SU26-001 24 

FZ01-SU29-001 25 

FZ01-SU29-002 26 

FZ01-SU31-001 27 

FZ01-SU31-002 28 

FZ01-SU32-001 29 

FZ01-SU32-002 30 

....-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

FZ01-SU32-003 31 

FZ01-SU32-004 32 

FZ01-SU32-005 33 

FZ01-SU25-002DUP 34 

35 

36 

-
37 

38 

39 

40 

Notes: ____________________________________________________________________________________ _ 

31370A35W.wpd 
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LDC #: ~(2j/O./t~ VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method SEf2--c~ 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. r1 
II. Calibration 

Were all instruments and detectors calibration as required? / 

Were NIST traceable standards used for all calibrations? / 
Was the check source identified by activity and radionuclide? / 

Were check sources including background counts analyzed at the requiried / 
frequency and within laboratory control limits? 

Ill. Blanks ,..... 

Were blank analyses performed as required? / 

/ --Were any activities detected in the blanks greater than the minimum detectable 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate / 1-

which matrix does not have an associated MS/MSD or MS/DUP. Soil t Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
../ concentration exceeded the spike concentration by a factor of 4 or more, no action 

was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? v 
Were all du_pjicate sarnjJie duplicate error rations (DER) <1.42?. / 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? ~ 

./ 
1-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sam ole? v-
Were tracer/carrier recoveries within the QC limits? / 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / I 
(/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / v 
applicable to level IV validation? I 

.I 

Were the Minimum Detectable Activities_(_MOA_l < RL? 

RAn-FPA IV vAr-.inn 1 Cl 

Page:.l_ot2 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: ~0'?0/f~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. r 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. ( 

Target analytes were detected in the field duplicates. ../ 

XI. Field blanks 

/ 
r 

Field blanks were identified in this SDG. 

/ 
Target analytes were detected in the field blanks. 

v 

v 

Page: Lot --; 
Reviewer: OK 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 31370A35 

METHOD: Radiochemistry, Method See Cover 

Cone. units: oCi/t\ 

I Isotope I Blank I~ ~~-
Blank ~IV/Io.f 

~ 
Action Limit 

~ ...,. 
. 

Bi-212 0.0993 0.4965 ~ Q.42e-

Bi-214 0.0492 0.246 

Pa-234 0.0673 0.3365 

Ra-226 0.0492 0.246 

U-235 0.0943 0.4715 
--- - - --

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Samples: ~.3,5,7',9, II 

Sample Identification 

z_'Z- 2.3 

0.'2-5-l/v O.';Z(Q/t,4 

yl" /A:.) -. 11[11{1'1 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

31370A35.wpd 

Page:'-- o~-
Reviewer~ _.--

2nd Reviewer: ~ 



LDC #: 3137Jtf35 

METHOD: Radiochemistry (Method: se..e_ O:JI..AVL-

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page: \. of \ 

Reviewer~ 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

•%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Sample ID 

L-c_S 

~ 

<(Jv\ 

I 

rv 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

~C{<-1.b 

Matrix spike sample 

Duplicate RPD 

1\-LC5& 

Chemical recovery 

I eecalc11lated 

Found/S (units) True/D (units) I %R orRPD 

\?.67 () \OS 

0 ,\bSI o.\/ol- 3 

-----

II I 
ee~od:ed 

Acceptable 
%Ror RPD (Y/N) 

lOS 7 

3 r 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC #: S r)JQ~ <j VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: jee_ CovV'\_--

Page:_l _of_1 _ 

Reviewer: c::(L 
2nd reviewer: $ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments? 

Analyte results for ____ ---~~L_b-~2_:_l1---"-_____ reported with a positive detect were recalculated and verifiec 
using the following equation: 

Concentration = 01'-\ Recalculation: -=a '3~~b9 
fcpm-background) '2&3~ %.xz...(Ol1-{"Z..1..Y1\'-<t4")h)C~\.14,\Ic.""'\(L\SY"\• :\ pc:/5 

2.22 X EX SAx Vol 
1 

jUJ' j J 'lf\_J 

0 .·~'3b'l ({). Lt )& )·4-
o.~S~'l.(o.o~l~' 

E = Counter Efficiency It ~ I i ~ -:: o:·~ ~~ '2.-
SA = Self-absorbance factor " '2;L r"J I"" 0)'1 0 17\ i'- /AI<!.' ('l..ll'-{ ,...,\{LIS . :\ c '{ 
Vol = Volume of sample · ~· · J v,v J o J J, • 1 ' I ~ :f""... 'fl ) (" ' j 

C>.'-t:,b·-10.0) \~ 

Reported Calculated 

# SampleiD 
Concen,f~tion Conceny:tion Acceptable 

Analyte ({)t\' . ) (PC..t fo.) (YIN) 

\ tB~--L.l'L. Cl'()o'3"' o.~o:s y 
{Z~?_'lJ:::,/ ~~-'LJ~ ().L\Ci~ O,Llq~ \ 

Csr\~'{ 6.\\...\_~ (3 ,( Ll <)5 

hr\S'L- o.os-s~ (J.04ll \ 
(?'r;?Xl.. Ot')~ a,·~~ 
~\J-L\'( (). Stb IO ,S teJ 

\C:-'--10 lO.'b_ \o .<;< 
'1\--?..di 0 .t'1 \ CJ.I~ J 

·1\Y'L~'L__ o.SqL- ("), ~qlJ 

\ \ ~r-'L\7- o,L\rzD n_.Liill OY 
~ • \. i ~0 

~a/72f?.l 0~~'2-N ~~L\5 ,, """"2..1"'11 ...... Ot..c 
=-1 v··· J .)\..}~ 

b-v~\S'L 0·6LifZ_ o. 05l~ 
tYb--'1..\1-- o.n.·n:t a;~?-/ 
(\) b-'2-\'\ Ia .r?j1 ~ 0,~9 (0 
k--L\{}:) \\, ~ u,q 
~ t--7...07> 0·~\ o.(~r~ 

~'«'L)L_ C),l{q~ -~~ vr-... J t:> D.L!q7 ~ 

Note: __________________________________ _ 





Laboratory Job Number 251397
ANALYTICAL REPORT

Radiation Chemistry (Ingrowth)

Tetra Tech EC, Inc.                Project  : 4659FZ01                      
17885 Von Karman                   Location : Alameda Site 32               
Irvine, CA 92614                   Level    : IV                            

Sample ID Lab ID
FZ01-SU24-001       251397-001
FZ01-SU24-002       251397-002
FZ01-SU24-003       251397-003
FZ01-SU24-004       251397-004
FZ01-SU24-005       251397-005
FZ01-SU25-001       251397-006
FZ01-SU25-002       251397-007
FZ01-SU25-003       251397-008
FZ01-SU25-004       251397-009
FZ01-SU25-005       251397-010
FZ01-SU25-006       251397-011
FZ01-SU25-007       251397-012
FZ01-SU25-008       251397-013
FZ01-SU26-001       251397-014
FZ01-SU29-001       251397-015
FZ01-SU29-002       251397-016
FZ01-SU31-001       251397-017
FZ01-SU31-002       251397-018
FZ01-SU32-001       251397-019
FZ01-SU32-002       251397-020
FZ01-SU32-003       251397-021
FZ01-SU32-004       251397-022
FZ01-SU32-005       251397-023

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/13/2014 
Isabelle Choy
Project Manager

isabelle.choy@ctberk.com

NELAP # 01107CA                                                                
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CASE NARRATIVE
RADIATION CHEMISTRY (INGROWTH) (DOE HASL 300 4.5.2.3)

Laboratory number:        251397
Client:                   Tetra Tech EC, Inc.
Project:                  4659FZ01
Location:                 Alameda Site 32
Request Date:             12/06/13
Samples Received:         12/06/13

This data package contains sample and QC results for twenty three soil
samples, requested for the above referenced project on 12/06/13. See attached
cooler receipt form for any sample receipt problems or discrepancies. This
report was revised and reissued on 1/16/2014.

Radiation Chemistry (Ingrowth) (DOE HASL 300 4.5.2.3):
The ingrowth period for these samples was at least 21 days.

251397-006 and 251397-018 were analysed with < 300 grams in the can.

No other analytical problems were encountered.

Page 1 of 1                                                              #

62.2

2 of 517



Chain of Custody
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Results & QC Summary
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-001                 Received:        12/06/13                      
Lab ID:          251397-001                    Prepared:        12/11/13 16:34                
Matrix:          Soil                          Analyzed:        01/02/14 15:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.17 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:37                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0118 U        0.239          0.196                    
Bismuth-212                           0.803           0.293          0.0751                   
Bismuth-214                           0.494           0.0860         0.0248                   
Cesium-137                            0.148           0.0386         0.0149           0.07    
Cobalt-60                             0.00879 U       0.0181         0.0179           0.03    
Europium-152                          0.0553          0.0636         0.0430                   
Europium-154                          0.0248 U        0.0549         0.159                    
Lead-212                              0.384           0.0674         0.0347                   
Lead-214                              0.510           0.0854         0.0313                   
Potassium-40                         10.8             1.01           0.195                    
Protactinium-234                      0.0557 U        0.0728         0.0952                   
Radium-226 (By Bismuth-214)           0.494           0.0860         0.0248           0.2     
Thallium-208                          0.171           0.0414         0.0180                   
Thorium-232 (By Actinium-228)         0.592           0.110          0.0456           0.9     
Thorium-234                           0.199 U         0.609          1.54                     
Uranium-235                           0.0256 U        0.0484         0.151                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      40.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-002                 Received:        12/06/13                      
Lab ID:          251397-002                    Prepared:        12/11/13 16:44                
Matrix:          Soil                          Analyzed:        01/02/14 16:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   360.57 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:40                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                       -0.0992 U        0.288          0.231                     
Bismuth-212                          0.680           0.391          0.190                     
Bismuth-214                          0.358           0.0860         0.0387                    
Cesium-137                           0.554           0.0671         0.0205            0.07    
Cobalt-60                            0.00226 U       0.0235         0.0190            0.03    
Europium-152                         0.0188 U        0.0303         0.0520                    
Europium-154                        -0.0337 U        0.196          0.158                     
Lead-212                             0.349           0.0620         0.0320                    
Lead-214                             0.434           0.0801         0.0456                    
Potassium-40                         9.00            0.950          0.265                     
Protactinium-234                     0.00257 U       0.00579        0.0932                    
Radium-226 (By Bismuth-214)          0.358           0.0860         0.0387            0.2     
Thallium-208                         0.139           0.0355         0.0143                    
Thorium-232 (By Actinium-228)        0.501           0.0995         0.0527            0.9     
Thorium-234                          0.558 U         0.777          1.59                      
Uranium-235                          0.0553 U        0.0463         0.142                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      49.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-003                 Received:        12/06/13                      
Lab ID:          251397-003                    Prepared:        12/11/13 16:50                
Matrix:          Soil                          Analyzed:        01/02/14 16:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:44                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0488 U        0.255          0.207                    
Bismuth-212                           0.409           0.355          0.247                    
Bismuth-214                           0.387           0.0779         0.0305                   
Cesium-137                            0.641           0.0699         0.0172           0.07    
Cobalt-60                             0.0137 U        0.0189         0.0191           0.03    
Europium-152                          0.0452 U        0.0546         0.0476                   
Europium-154                          0.0211 U        0.0489         0.137                    
Lead-212                              0.372           0.0676         0.0365                   
Lead-214                              0.483           0.0915         0.0368                   
Potassium-40                          9.31            0.963          0.225                    
Protactinium-234                     -0.00943 U       0.0281         0.0938                   
Radium-226 (By Bismuth-214)           0.387           0.0779         0.0305           0.2     
Thallium-208                          0.166           0.0353         0.0116                   
Thorium-232 (By Actinium-228)         0.387           0.124          0.0465           0.9     
Thorium-234                           0.591 U         0.733          1.56                     
Uranium-235                           0.0491 U        0.0355         0.154                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      41.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-004                 Received:        12/06/13                      
Lab ID:          251397-004                    Prepared:        12/11/13 16:58                
Matrix:          Soil                          Analyzed:        01/02/14 17:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:56                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0487 U         0.266          0.216                    
Bismuth-212                          0.376            0.400          0.258                    
Bismuth-214                          0.404            0.0828         0.0349                   
Cesium-137                           0.259            0.0460         0.0147            0.07   
Cobalt-60                           -0.000423 U       0.0220         0.0181            0.03   
Europium-152                         0.00695 U        0.0362         0.0423                   
Europium-154                         0.00904 U        0.0612         0.109                    
Lead-212                             0.354            0.0692         0.0360                   
Lead-214                             0.454            0.0770         0.0335                   
Potassium-40                         8.71             0.909          0.220                    
Protactinium-234                     0.0990           0.0692         0.0907                   
Radium-226 (By Bismuth-214)          0.404            0.0828         0.0349            0.2    
Thallium-208                         0.139            0.0291         0.00463                  
Thorium-232 (By Actinium-228)        0.302            0.117          0.0518            0.9    
Thorium-234                          0.348 U          1.86           1.51                     
Uranium-235                          0.0480 U         0.0362         0.133                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      50.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU24-005                 Received:        12/06/13                      
Lab ID:          251397-005                    Prepared:        12/11/13 17:06                
Matrix:          Soil                          Analyzed:        01/02/14 17:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   303.41 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:52                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.00710 U       0.299          0.246                    
Bismuth-212                           0.549           0.463          0.275                    
Bismuth-214                           0.472           0.0987         0.0433                   
Cesium-137                            0.636           0.0768         0.0231           0.07    
Cobalt-60                             0.0138 U        0.0302         0.0229           0.03    
Europium-152                         -0.0416 U        0.0814         0.0639                   
Europium-154                          0.0267 U        0.112          0.162                    
Lead-212                              0.486           0.0808         0.0431                   
Lead-214                              0.560           0.102          0.0478                   
Potassium-40                         12.9             1.20           0.269                    
Protactinium-234                      0.0406 U        0.0549         0.109                    
Radium-226 (By Bismuth-214)           0.472           0.0987         0.0433           0.2     
Thallium-208                          0.182           0.0466         0.0199                   
Thorium-232 (By Actinium-228)         0.672           0.148          0.0776           0.9     
Thorium-234                           0.778 U         0.990          1.78                     
Uranium-235                           0.0710 U        0.0495         0.170                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      42.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-001                 Received:        12/06/13                      
Lab ID:          251397-006                    Prepared:        12/11/13 17:14                
Matrix:          Soil                          Analyzed:        01/02/14 18:08                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   283.51 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:14                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0763 U         0.335          0.271                    
Bismuth-212                          0.588            0.412          0.269                    
Bismuth-214                          0.466            0.106          0.0474                   
Cesium-137                           0.0470           0.0319         0.0210            0.07   
Cobalt-60                            0.000160 U       0.0235         0.0193            0.03   
Europium-152                         0.00503 U        0.0524         0.0687                   
Europium-154                         0.0451 U         0.164          0.175                    
Lead-212                             0.468            0.0793         0.0381                   
Lead-214                             0.531            0.0937         0.0486                   
Potassium-40                        13.2              1.27           0.310                    
Protactinium-234                    -0.0174 U         0.129          0.105                    
Radium-226 (By Bismuth-214)          0.466            0.106          0.0474            0.2    
Thallium-208                         0.168            0.0444         0.0183                   
Thorium-232 (By Actinium-228)        0.547            0.128          0.0644            0.9    
Thorium-234                          2.29             2.42           1.85                     
Uranium-235                          0.0784 U         0.0516         0.161                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      51.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-002                 Received:        12/06/13                      
Lab ID:          251397-007                    Prepared:        12/11/13 17:21                
Matrix:          Soil                          Analyzed:        01/02/14 18:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   323.46 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:07                                                               

Analyte                  Result          Uncert           MDA        Project MDA   
Americium-241                       -0.0388 U         0.236          0.192                     
Bismuth-212                          0.178 U          0.342          0.262                     
Bismuth-214                          0.463            0.101          0.0436                    
Cesium-137                           0.143            0.0415         0.0181            0.07    
Cobalt-60                            0.000450 U       0.000983       0.0212            0.03    
Europium-152                         0.0351 U         0.0620         0.0749                    
Europium-154                         0.0165 U         0.0904         0.162                     
Lead-212                             0.452            0.0743         0.0371                    
Lead-214                             0.416            0.0799         0.0434                    
Potassium-40                        10.9              1.09           0.263                     
Protactinium-234                     0.00596 U        0.0271         0.105                     
Radium-226 (By Bismuth-214)          0.463            0.101          0.0436            0.2     
Thallium-208                         0.166            0.0466         0.0210                    
Thorium-232 (By Actinium-228)        0.613            0.170          0.0656            0.9     
Thorium-234                         -0.603 U          2.15           1.74                      
Uranium-235                          0.0396 U         0.0274         0.151                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      39.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-003                 Received:        12/06/13                      
Lab ID:          251397-008                    Prepared:        12/11/13 17:27                
Matrix:          Soil                          Analyzed:        01/15/14 13:35                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   347.25 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0656 U        0.234          0.189                    
Bismuth-212                           0.670           0.413          0.209                    
Bismuth-214                           0.465           0.0889         0.0325                   
Cesium-137                            0.0217          0.0225         0.0158           0.07    
Cobalt-60                             0.00599 U       0.0187         0.0159           0.03    
Europium-152                          0.0740          0.0707         0.0359                   
Europium-154                          0.0692 U        0.177          0.137                    
Lead-212                              0.405           0.0738         0.0397                   
Lead-214                              0.474           0.0841         0.0349                   
Potassium-40                         11.6             1.08           0.275                    
Protactinium-234                      0.0190 U        0.0800         0.105                    
Radium-226 (By Bismuth-214)           0.465           0.0889         0.0325           0.2     
Thallium-208                          0.169           0.0455         0.0203                   
Thorium-232 (By Actinium-228)         0.555           0.103          0.0447           0.9     
Thorium-234                           0.972 U         1.88           1.49                     
Uranium-235                           0.0795 U        0.0429         0.108                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      58.1
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-004                 Received:        12/06/13                      
Lab ID:          251397-009                    Prepared:        12/11/13 17:38                
Matrix:          Soil                          Analyzed:        01/02/14 19:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   327.33 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:38                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0161 U        0.241          0.198                    
Bismuth-212                           0.790           0.415          0.261                    
Bismuth-214                           0.499           0.0882         0.0289                   
Cesium-137                           -0.00881 U       0.0297         0.0236           0.07    
Cobalt-60                             0.0147 U        0.0261         0.0192           0.03    
Europium-152                          0.0192 U        0.0478         0.0625                   
Europium-154                          0.0841 U        0.187          0.143                    
Lead-212                              0.467           0.0695         0.0327                   
Lead-214                              0.443           0.0881         0.0416                   
Potassium-40                         11.8             1.09           0.227                    
Protactinium-234                     -0.0605 U        0.129          0.103                    
Radium-226 (By Bismuth-214)           0.499           0.0882         0.0289           0.2     
Thallium-208                          0.112           0.0325         0.0159                   
Thorium-232 (By Actinium-228)         0.572           0.115          0.0602           0.9     
Thorium-234                           0.154 U         0.151          1.62                     
Uranium-235                           0.0526 U        0.0333         0.131                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      43.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-005                 Received:        12/06/13                      
Lab ID:          251397-010                    Prepared:        12/11/13 17:46                
Matrix:          Soil                          Analyzed:        01/02/14 20:00                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   338.75 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:54                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0204 U        0.261          0.214                    
Bismuth-212                           0.702           0.393          0.200                    
Bismuth-214                           0.390           0.0783         0.0319                   
Cesium-137                            0.00639 U       0.0257         0.0205           0.07    
Cobalt-60                             0.00824 U       0.0178         0.0176           0.03    
Europium-152                          0.0256 U        0.0701         0.0488                   
Europium-154                         -0.00654 U       0.0247         0.159                    
Lead-212                              0.423           0.0667         0.0311                   
Lead-214                              0.346           0.0800         0.0414                   
Potassium-40                         12.1             1.13           0.288                    
Protactinium-234                      0.0562 U        0.0864         0.0813                   
Radium-226 (By Bismuth-214)           0.390           0.0783         0.0319           0.2     
Thallium-208                          0.142           0.0408         0.0180                   
Thorium-232 (By Actinium-228)         0.564           0.146          0.0736           0.9     
Thorium-234                           0.429 U         0.479          1.57                     
Uranium-235                           0.0453 U        0.0449         0.148                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      52.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-006                 Received:        12/06/13                      
Lab ID:          251397-011                    Prepared:        12/11/13 18:01                
Matrix:          Soil                          Analyzed:        01/02/14 20:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365.82 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:42                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0534 U         0.249          0.202                    
Bismuth-212                          0.420            0.356          0.251                    
Bismuth-214                          0.345            0.0788         0.0342                   
Cesium-137                           0.000455 U       0.0238         0.0195            0.07   
Cobalt-60                           -0.000275 U       0.0206         0.0169            0.03   
Europium-152                         0.0472           0.0771         0.0450                   
Europium-154                         0.0166 U         0.0969         0.0621                   
Lead-212                             0.327            0.0651         0.0353                   
Lead-214                             0.395            0.0658         0.0305                   
Potassium-40                        11.9              1.05           0.224                    
Protactinium-234                    -0.0124 U         0.106          0.0871                   
Radium-226 (By Bismuth-214)          0.345            0.0788         0.0342            0.2    
Thallium-208                         0.131            0.0354         0.0161                   
Thorium-232 (By Actinium-228)        0.497            0.108          0.0570            0.9    
Thorium-234                          0.724 U          0.692          1.43                     
Uranium-235                          0.119 U          0.156          0.123                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      44.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-007                 Received:        12/06/13                      
Lab ID:          251397-012                    Prepared:        12/11/13 18:09                
Matrix:          Soil                          Analyzed:        01/02/14 20:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   320.85 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:58                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.238           0.260          0.197                    
Bismuth-212                           0.412           0.456          0.247                    
Bismuth-214                           0.397           0.0889         0.0384                   
Cesium-137                            0.0795          0.0326         0.0147           0.07    
Cobalt-60                             0.00177 U       0.0307         0.0251           0.03    
Europium-152                          0.0322 U        0.0523         0.0500                   
Europium-154                          0.0125 U        0.0210         0.141                    
Lead-212                              0.430           0.0687         0.0318                   
Lead-214                              0.495           0.0993         0.0463                   
Potassium-40                         12.6             1.18           0.301                    
Protactinium-234                      0.0256 U        0.0945         0.0749                   
Radium-226 (By Bismuth-214)           0.397           0.0889         0.0384           0.2     
Thallium-208                          0.173           0.0400         0.0136                   
Thorium-232 (By Actinium-228)         0.337           0.120          0.0590           0.9     
Thorium-234                           0.292 U         0.288          1.38                     
Uranium-235                           0.0672 U        0.0333         0.149                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      53.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-008                 Received:        12/06/13                      
Lab ID:          251397-013                    Prepared:        12/11/13 18:15                
Matrix:          Soil                          Analyzed:        01/03/14 13:47                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   326.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 10:47                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.126 U         0.259          0.205                    
Bismuth-212                           0.596           0.380          0.256                    
Bismuth-214                           0.521           0.102          0.0378                   
Cesium-137                            0.0237          0.0262         0.0189           0.07    
Cobalt-60                             0.00507 U       0.0206         0.0202           0.03    
Europium-152                         -0.00557 U       0.0166         0.0559                   
Europium-154                          0.0201 U        0.0591         0.151                    
Lead-212                              0.411           0.0702         0.0367                   
Lead-214                              0.454           0.0800         0.0485                   
Potassium-40                         12.1             1.12           0.250                    
Protactinium-234                      0.0468 U        0.0748         0.0892                   
Radium-226 (By Bismuth-214)           0.521           0.102          0.0378           0.2     
Thallium-208                          0.163           0.0410         0.0178                   
Thorium-232 (By Actinium-228)         0.604           0.121          0.0491           0.9     
Thorium-234                           1.02 U          2.12           1.69                     
Uranium-235                           0.0348 U        0.0264         0.147                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      45.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU26-001                 Received:        12/06/13                      
Lab ID:          251397-014                    Prepared:        12/11/13 18:22                
Matrix:          Soil                          Analyzed:        01/03/14 12:53                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   337.18 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:21                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        -0.0808 U        0.302          0.244                    
Bismuth-212                           0.451           0.439          0.292                    
Bismuth-214                           0.415           0.0876         0.0379                   
Cesium-137                            0.0233          0.0229         0.0158           0.07    
Cobalt-60                             0.00860 U       0.0180         0.0165           0.03    
Europium-152                          0.0212 U        0.0572         0.0558                   
Europium-154                          0.00280 U       0.0333         0.0998                   
Lead-212                              0.390           0.0663         0.0325                   
Lead-214                              0.433           0.0825         0.0415                   
Potassium-40                         10.1             1.01           0.249                    
Protactinium-234                      0.0168 U        0.0688         0.107                    
Radium-226 (By Bismuth-214)           0.415           0.0876         0.0379           0.2     
Thallium-208                          0.159           0.0378         0.0144                   
Thorium-232 (By Actinium-228)         0.340           0.107          0.0685           0.9     
Thorium-234                           0.474 U         0.506          1.86                     
Uranium-235                           0.0461 U        0.0490         0.156                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      54.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU29-001                 Received:        12/06/13                      
Lab ID:          251397-015                    Prepared:        12/11/13 18:28                
Matrix:          Soil                          Analyzed:        01/03/14 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   363.76 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:29                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0609 U        0.216          0.174                    
Bismuth-212                           0.473           0.431          0.254                    
Bismuth-214                           0.444           0.0915         0.0387                   
Cesium-137                            0.0126 U        0.0249         0.0192           0.07    
Cobalt-60                             0.00770 U       0.0218         0.0166           0.03    
Europium-152                         -0.0148 U        0.0612         0.0492                   
Europium-154                          0.00961 U       0.0203         0.118                    
Lead-212                              0.403           0.0623         0.0296                   
Lead-214                              0.492           0.0819         0.0376                   
Potassium-40                          9.64            0.937          0.206                    
Protactinium-234                     -0.0395 U        0.120          0.0969                   
Radium-226 (By Bismuth-214)           0.444           0.0915         0.0387           0.2     
Thallium-208                          0.126           0.0334         0.0145                   
Thorium-232 (By Actinium-228)         0.336           0.117          0.0583           0.9     
Thorium-234                           0.525 U         0.636          1.60                     
Uranium-235                           0.0460 U        0.0395         0.111                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      46.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU29-002                 Received:        12/06/13                      
Lab ID:          251397-016                    Prepared:        12/11/13 18:34                
Matrix:          Soil                          Analyzed:        01/03/14 13:48                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344.74 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 11:35                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.106 U         0.305          0.245                    
Bismuth-212                           0.825           0.394          0.182                    
Bismuth-214                           0.471           0.0947         0.0414                   
Cesium-137                            0.180           0.0433         0.0171           0.07    
Cobalt-60                            -0.00508 U       0.0285         0.0228           0.03    
Europium-152                          0.0279 U        0.0624         0.0526                   
Europium-154                          0.0256 U        0.0430         0.162                    
Lead-212                              0.447           0.0714         0.0358                   
Lead-214                              0.556           0.0806         0.0467                   
Potassium-40                         10.5             1.04           0.275                    
Protactinium-234                      0.00351 U       0.0213         0.0789                   
Radium-226 (By Bismuth-214)           0.471           0.0947         0.0414           0.2     
Thallium-208                          0.171           0.0423         0.0180                   
Thorium-232 (By Actinium-228)         0.611           0.114          0.0153           0.9     
Thorium-234                           0.978 U         0.970          1.78                     
Uranium-235                           0.0303 U        0.0278         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      55.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU31-001                 Received:        12/06/13                      
Lab ID:          251397-017                    Prepared:        12/11/13 18:41                
Matrix:          Soil                          Analyzed:        01/03/14 15:20                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   346.72 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:46                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0914 U        0.212          0.168                     
Bismuth-212                          0.614           0.311          0.185                     
Bismuth-214                          0.351           0.0739         0.0285                    
Cesium-137                           0.0684          0.0277         0.0132            0.07    
Cobalt-60                            0.0110 U        0.0234         0.0174            0.03    
Europium-152                         0.0480 U        0.0539         0.0507                    
Europium-154                         0.0214 U        0.0534         0.0889                    
Lead-212                             0.348           0.0575         0.0278                    
Lead-214                             0.401           0.0660         0.0375                    
Potassium-40                         7.35            0.830          0.193                     
Protactinium-234                     0.00538 U       0.0193         0.0752                    
Radium-226 (By Bismuth-214)          0.351           0.0739         0.0285            0.2     
Thallium-208                         0.113           0.0296         0.0117                    
Thorium-232 (By Actinium-228)        0.470           0.0937         0.0433            0.9     
Thorium-234                          0.380 U         0.245          1.22                      
Uranium-235                          0.0394 U        0.0274         0.141                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      47.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU31-002                 Received:        12/06/13                      
Lab ID:          251397-018                    Prepared:        12/11/13 18:48                
Matrix:          Soil                          Analyzed:        01/03/14 14:34                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   294.86 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:51                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0776 U         0.271          0.217                    
Bismuth-212                          0.731            0.340          0.129                    
Bismuth-214                          0.365            0.0924         0.0417                   
Cesium-137                           0.0654           0.0347         0.0219            0.07   
Cobalt-60                           -0.00650 U        0.0300         0.0237            0.03   
Europium-152                         0.0359 U         0.0787         0.0489                   
Europium-154                        -0.000946 U       0.00727        0.165                    
Lead-212                             0.414            0.0728         0.0341                   
Lead-214                             0.385            0.0873         0.0459                   
Potassium-40                         9.01             1.04           0.288                    
Protactinium-234                     0.0287 U         0.107          0.0880                   
Radium-226 (By Bismuth-214)          0.365            0.0924         0.0417            0.2    
Thallium-208                         0.115            0.0413         0.0193                   
Thorium-232 (By Actinium-228)        0.535            0.122          0.0509            0.9    
Thorium-234                          0.619 U          0.662          1.68                     
Uranium-235                          0.184            0.159          0.153                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      56.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-001                 Received:        12/06/13                      
Lab ID:          251397-019                    Prepared:        12/11/13 18:55                
Matrix:          Soil                          Analyzed:        01/03/14 16:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352.96 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 12:59                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0958 U        0.254          0.204                    
Bismuth-212                           0.802           0.413          0.232                    
Bismuth-214                           0.510           0.0928         0.0383                   
Cesium-137                            0.0330          0.0274         0.0193           0.07    
Cobalt-60                             0.00448 U       0.0193         0.0191           0.03    
Europium-152                          0.0585          0.0553         0.0519                   
Europium-154                          0.0468 U        0.138          0.137                    
Lead-212                              0.554           0.0776         0.0391                   
Lead-214                              0.529           0.0856         0.0350                   
Potassium-40                         10.2             0.985          0.228                    
Protactinium-234                     -0.0374 U        0.111          0.0893                   
Radium-226 (By Bismuth-214)           0.510           0.0928         0.0383           0.2     
Thallium-208                          0.248           0.0491         0.0199                   
Thorium-232 (By Actinium-228)         0.841           0.135          0.0445           0.9     
Thorium-234                           0.750 U         0.916          1.55                     
Uranium-235                           0.0682 U        0.0388         0.143                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      48.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-002                 Received:        12/06/13                      
Lab ID:          251397-020                    Prepared:        12/11/13 19:01                
Matrix:          Soil                          Analyzed:        01/03/14 15:21                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   356.43 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:07                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0147 U         0.296          0.243                    
Bismuth-212                          0.742            0.415          0.249                    
Bismuth-214                          0.522            0.0966         0.0416                   
Cesium-137                          -0.000667 U       0.0181         0.0148            0.07   
Cobalt-60                            0.00605 U        0.0164         0.0161            0.03   
Europium-152                         0.0316 U         0.0415         0.0601                   
Europium-154                        -0.0512 U         0.196          0.156                    
Lead-212                             0.561            0.0778         0.0370                   
Lead-214                             0.594            0.0793         0.0397                   
Potassium-40                        10.2              1.01           0.271                    
Protactinium-234                     0.0130 U         0.0276         0.0908                   
Radium-226 (By Bismuth-214)          0.522            0.0966         0.0416            0.2    
Thallium-208                         0.202            0.0429         0.0171                   
Thorium-232 (By Actinium-228)        0.712            0.129          0.0529            0.9    
Thorium-234                          0.837 U          0.569          1.81                     
Uranium-235                          0.0592 U         0.0313         0.136                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      57.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-003                 Received:        12/06/13                      
Lab ID:          251397-021                    Prepared:        12/10/13 16:35                
Matrix:          Soil                          Analyzed:        01/03/14 17:06                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   312.6 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:12                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00408 U       0.312          0.257                    
Bismuth-212                           0.593           0.385          0.274                    
Bismuth-214                           0.402           0.0811         0.0290                   
Cesium-137                            0.283           0.0501         0.0153           0.07    
Cobalt-60                             0.00264 U       0.0290         0.0235           0.03    
Europium-152                          0.0203 U        0.0632         0.0520                   
Europium-154                          0.00662 U       0.0598         0.212                    
Lead-212                              0.516           0.0766         0.0367                   
Lead-214                              0.528           0.0967         0.0413                   
Potassium-40                         11.8             1.12           0.239                    
Protactinium-234                      0.00589 U       0.0354         0.111                    
Radium-226 (By Bismuth-214)           0.402           0.0811         0.0290           0.2     
Thallium-208                          0.177           0.0476         0.0205                   
Thorium-232 (By Actinium-228)         0.679           0.140          0.0667           0.9     
Thorium-234                           1.38 U          2.13           1.67                     
Uranium-235                           0.0307 U        0.0281         0.163                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      36.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-004                 Received:        12/06/13                      
Lab ID:          251397-022                    Prepared:        12/10/13 16:41                
Matrix:          Soil                          Analyzed:        01/03/14 16:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   384.04 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:21                                                               

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0939 U        0.196          0.154                     
Bismuth-212                          0.287           0.387          0.226                     
Bismuth-214                          0.451           0.0879         0.0357                    
Cesium-137                           0.0841          0.0322         0.0155            0.07    
Cobalt-60                            0 U             0.0143         0.0220            0.03    
Europium-152                         0.0121 U        0.0265         0.0536                    
Europium-154                         0.0389 U        0.169          0.134                     
Lead-212                             0.468           0.0700         0.0343                    
Lead-214                             0.476           0.0745         0.0447                    
Potassium-40                         9.34            0.939          0.253                     
Protactinium-234                     0.0171 U        0.0395         0.0880                    
Radium-226 (By Bismuth-214)          0.451           0.0879         0.0357            0.2     
Thallium-208                         0.193           0.0359         0.0105                    
Thorium-232 (By Actinium-228)        0.468           0.0951         0.0562            0.9     
Thorium-234                          0.263 U         0.375          1.27                      
Uranium-235                          0.0459 U        0.0353         0.139                     

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      33.0
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU32-005                 Received:        12/06/13                      
Lab ID:          251397-023                    Prepared:        12/10/13 16:47                
Matrix:          Soil                          Analyzed:        01/03/14 17:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   333.84 g                      
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         
Sampled:         12/04/13 13:17                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.00286 U       0.216          0.177                    
Bismuth-212                           0.326           0.347          0.245                    
Bismuth-214                           0.351           0.0789         0.0352                   
Cesium-137                            0.100           0.0363         0.0169           0.07    
Cobalt-60                             0.00482 U       0.0190         0.0222           0.03    
Europium-152                          0 U             0.0611         0.0595                   
Europium-154                          0.0276 U        0.0773         0.159                    
Lead-212                              0.421           0.0688         0.0335                   
Lead-214                              0.461           0.0818         0.0404                   
Potassium-40                         10.7             1.10           0.322                    
Protactinium-234                     -0.00554 U       0.0954         0.0783                   
Radium-226 (By Bismuth-214)           0.351           0.0789         0.0352           0.2     
Thallium-208                          0.136           0.0359         0.0145                   
Thorium-232 (By Actinium-228)         0.502           0.101          0.0509           0.9     
Thorium-234                           0.235 U         0.928          1.77                     
Uranium-235                           0.0401 U        0.0460         0.142                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      35.0
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/10/13 14:06                
Lab ID:          QC719584                      Analyzed:        01/16/14 11:56                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   315.5 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205929                        Uncert. Units:   pCi/g                         

Analyte                 Result          Uncert          MDA         Project MDA   
Americium-241                        0.0181 U        0.144          0.117                     
Bismuth-212                          0.0993          0.251          0.0553                    
Bismuth-214                          0.0492          0.0412         0.0285                    
Cesium-137                          -0.00655 U       0.0206         0.0160            0.07    
Cobalt-60                            0.00860 U       0.0125         0.0124            0.03    
Europium-152                         0.0104 U        0.0303         0.0374                    
Europium-154                         0 U             0.111          0.0346                    
Lead-212                             0.00507 U       0.0218         0.0176                    
Lead-214                             0.00504 U       0.0342         0.0269                    
Potassium-40                        -0.415 U        16.6            0.236                     
Protactinium-234                     0.0673          0.0690         0.0484                    
Radium-226 (By Bismuth-214)          0.0492          0.0412         0.0285            0.2     
Thallium-208                         0.00814 U       0.0152         0.0129                    
Thorium-232 (By Actinium-228)       -0.0296 U        1.18           0.0336            0.9     
Thorium-234                          0.500 U         0.900          0.672                     
Uranium-235                          0.0943          0.105          0.0808                    

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      60.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/10/13 14:10                
Type:            LCS                           Analyzed:        01/02/14 13:52                
Lab ID:          QC719585                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   335.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               13.67                0.4251    105    54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Type:            BLANK                         Prepared:        12/11/13 16:23                
Lab ID:          QC719739                      Analyzed:        01/16/14 12:46                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   309.4 g                       
Diln Fac:        1.000                         Uncert. Sigma:   2                             
Batch#:          205966                        Uncert. Units:   pCi/g                         

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0432 U         0.134          0.105                    
Bismuth-212                          0 U              0.0684         0.150                    
Bismuth-214                          0.0161 U         0.0373         0.0326                   
Cesium-137                           0.00623 U        0.0171         0.0130            0.07   
Cobalt-60                            0.00914 U        0.0132         0.0165            0.03   
Europium-152                         0.0129 U         0.0414         0.0346                   
Europium-154                        -0.0498 U         0.155          0.119                    
Lead-212                             0.000399 U       0.0239         0.0196                   
Lead-214                            -0.00295 U        0.0133         0.0381                   
Potassium-40                        -0.143 U          0.503          0.285                    
Protactinium-234                     0.00259 U        0.0631         0.0517                   
Radium-226 (By Bismuth-214)          0.0161 U         0.0373         0.0326            0.2    
Thallium-208                         0.00325 U        0.0209         0.0119                   
Thorium-232 (By Actinium-228)       -0.0259 U         0.771          0.0590            0.9    
Thorium-234                          0.547 U          1.06           0.808                    
Uranium-235                          0.0114 U         0.0166         0.0663                   

U= Not Detected
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      61.1
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Analyte:         Radium-226 (By Bismuth-214)   Prepared:        12/11/13 16:17                
Type:            LCS                           Analyzed:        01/02/14 14:45                
Lab ID:          QC719740                      Duration (sec):  2,700                         
Matrix:          Soil                          Sample Amount:   352.93 g                      
Units:           pCi/g                         Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205966                                                                       

Spiked              Result              Uncert         %REC  Limits 
13.00               12.11                0.3886    93     54-146  
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU25-002                 Sampled:         12/04/13 11:07                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251397-007                    Prepared:        12/11/13 17:26                
Lab ID:          QC719797                      Analyzed:        01/02/14 19:06                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   319.63 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205966                                                                       

Analyte              MSS Result      MSS TPU       Result         TPU          MDA      Project MDA   RPD Lim  RER  Lim

Americium-241                    -0.03881 U      0.2359        0.08348 U    0.2280       0.1817                  NC  40  NC    1   

Bismuth-212                       0.1777 U       0.3417        0.4408       0.4027       0.2545                  NC  40  NC    1   

Bismuth-214                       0.4631         0.1029        0.5145       0.09342      0.02837                 11  40  0.262 1   

Cesium-137                        0.1426         0.04197       0.1026       0.03485      0.01566          0.07   33  40  0.521 1   

Cobalt-60                         0.0004495 U    0.0009833     0 U          0.009688     0.007980         0.03   NC  40  NC    1   

Europium-152                      0.03506 U      0.06206       0.05977      0.06844      0.04781                 NC  40  NC    1   

Europium-154                      0.01651 U      0.09039       0.01021 U    0.04290      0.1512                  NC  40  NC    1   

Lead-212                          0.4520         0.08114       0.4091       0.07461      0.03440                 10  40  0.275 1   

Lead-214                          0.4161         0.08228       0.4966       0.07827      0.03564                 18  40  0.501 1   

Potassium-40                     10.93           1.219        10.98         1.186        0.2095                  0   40  0.018 1   

Protactinium-234                  0.005960 U     0.02718      -0.01066 U    0.1038       0.08482                 NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4631         0.1029        0.5145       0.09342      0.02837          0.2    11  40  0.262 1   

Thallium-208                      0.1657         0.04780       0.1702       0.04176      0.01535                 3   40  0.050 1   

Thorium-232 (By Actinium-228)     0.6128         0.1756        0.4429       0.1153       0.07886          0.9    32  40  0.584 1   

Thorium-234                      -0.6030 U       2.149         0.4546 U     0.7590       1.698                   NC  40  NC    1   

Uranium-235                       0.03962 U      0.02755       0.05802 U    0.04725      0.1410                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           251397                        Location:        Alameda Site 32               
Client:          Tetra Tech EC, Inc.           Prep:            GS 186/RA226 Prep             
Project#:        4659FZ01                      Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        FZ01-SU23-004                 Sampled:         12/05/13 10:42                
Type:            SDUP                          Received:        12/06/13                      
MSS Lab ID:      251402-008                    Prepared:        12/11/13 14:54                
Lab ID:          QC719933                      Analyzed:        01/06/14 12:28                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   371.11 g                      
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.000                         Uncert. Units:   pCi/g                         
Batch#:          205929                                                                       

Analyte              MSS Result     MSS TPU        Result         TPU          MDA       Project MDA   RPD Lim  RER  Lim

Americium-241                     0.003074 U     0.1780      -0.1292 U       0.2872       0.2292                  NC  40  NC    1   

Bismuth-212                       0.3532         0.4083       0.4396         0.3192       0.2185                  22  40  0.119 1   

Bismuth-214                       0.4052         0.09235      0.3805         0.08593      0.03730                 6   40  0.139 1   

Cesium-137                        0.2713         0.04949      0.2218         0.04616      0.01720          0.07   20  40  0.517 1   

Cobalt-60                         0.005048 U     0.02118      0.008200 U     0.01782      0.01711          0.03   NC  40  NC    1   

Europium-152                      0.008277 U     0.03485      0.03749 U      0.06005      0.03990                 NC  40  NC    1   

Europium-154                      0.01065 U      0.03563      0.03023 U      0.1245       0.1061                  NC  40  NC    1   

Lead-212                          0.4091         0.07403      0.3359         0.06390      0.02926                 20  40  0.531 1   

Lead-214                          0.4554         0.08325      0.4543         0.08097      0.03882                 0   40  0.006 1   

Potassium-40                      8.834          1.045        9.542          1.057        0.2303                  8   40  0.337 1   

Protactinium-234                  0.03923 U      0.09033      0.003643 U     0.1228       0.1010                  NC  40  NC    1   

Radium-226 (By Bismuth-214)       0.4052         0.09235      0.3805         0.08593      0.03730          0.2    6   40  0.139 1   

Thallium-208                      0.1352         0.03766      0.1184         0.03585      0.01646                 13  40  0.228 1   

Thorium-232 (By Actinium-228)     0.5150         0.1298       0.5063         0.1238       0.04600          0.9    2   40  0.034 1   

Thorium-234                       1.682          2.017       -1.226 U        2.083        1.645                   NC  40  NC    1   

Uranium-235                       0.04366 U      0.02634      0.04434 U      0.04226      0.1376                  NC  40  NC    1   

U= Not Detected
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:40:47

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0440 +0.250035*Channel -1.19697e-008*Channel**2

FWHM (ch) =   2.6034 +0.001049*Channel -4.10934e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.78  0.00%      0.76     0.78   -1.79%
978.51      244.70   244.69  0.00%      0.91     0.90    1.55%

1376.86      344.28   344.28 -0.00%      1.00     0.99    0.84%
3115.51      778.90   778.91 -0.00%      1.35     1.37   -1.64%
3856.27      964.08   964.07  0.00%      1.52     1.51    0.90%
5632.63     1408.01  1408.02 -0.00%      1.80     1.80   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:23:41

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0286 +0.250050*Channel -1.24907e-008*Channel**2

FWHM (ch) =   2.6442 +0.001113*Channel -4.96984e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.78  0.01%      0.78     0.79   -1.23%
978.51      244.70   244.69  0.00%      0.94     0.92    2.45%

1376.88      344.28   344.29 -0.00%      1.01     1.02   -1.02%
3115.40      778.90   778.91 -0.00%      1.39     1.41   -1.27%
3856.11      964.08   964.06  0.00%      1.57     1.55    1.10%
5632.41     1408.01  1408.02 -0.00%      1.83     1.83   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:34:30

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0418 +0.250030*Channel -1.16091e-008*Channel**2

FWHM (ch) =   2.5963 +0.001126*Channel -5.22035e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.77     0.78   -1.76%
978.52      244.70   244.69  0.00%      0.94     0.91    2.87%

1376.92      344.28   344.29 -0.00%      1.00     1.01   -1.17%
3115.57      778.90   778.91 -0.00%      1.40     1.40   -0.09%
3856.33      964.08   964.06  0.00%      1.54     1.54   -0.10%
5632.71     1408.01  1408.02 -0.00%      1.82     1.82    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:16:57

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0283 +0.250084*Channel -1.64717e-008*Channel**2

FWHM (ch) =   2.6187 +0.001046*Channel -4.44543e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.22%
978.67      244.70   244.71 -0.00%      0.91     0.90    0.89%

1376.94      344.28   344.29 -0.00%      1.00     0.99    0.63%
3115.32      778.90   778.90 -0.00%      1.36     1.36   -0.44%
3856.06      964.08   964.07  0.00%      1.50     1.50   -0.03%
5632.38     1408.01  1408.02 -0.00%      1.78     1.77    0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:41:17

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0252 +0.250084*Channel -1.5444e-008*Channel**2

FWHM (ch) =   2.5858 +0.001094*Channel -5.03583e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.11%
978.66      244.70   244.71 -0.00%      0.91     0.90    1.02%

1376.90      344.28   344.29 -0.00%      1.00     1.00   -0.27%
3115.26      778.90   778.90  0.00%      1.40     1.38    1.99%
3856.01      964.08   964.07  0.00%      1.48     1.51   -2.21%
5632.23     1408.01  1408.02 -0.00%      1.79     1.79    0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 12:14:59

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0311 +0.250086*Channel -1.69905e-008*Channel**2

FWHM (ch) =   2.5980 +0.001102*Channel -5.13865e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.77  0.01%      0.77     0.78   -1.09%
978.69      244.70   244.71 -0.00%      0.92     0.91    1.09%

1376.94      344.28   344.29 -0.00%      1.01     1.00    0.14%
3115.33      778.90   778.90  0.00%      1.38     1.38   -0.10%
3856.09      964.08   964.07  0.00%      1.52     1.52   -0.21%
5632.42     1408.01  1408.02 -0.00%      1.79     1.79    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404003665001                                   File      : 13_20140102_001               Time      : 02-JAN-2014 13:05      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.62 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9796 uCi   .0044342   486.88  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 -0.04 5           

QA-779       0.9800 0.9841 uCi   .012226                                                        1.42 1.24 - 1.51 0.42  5           

QA-1408      0.9800 0.9785 uCi   .010363    5632.14 5629.00 - 5635.00 1407.90 1407.58 - 1408.58 1.80 1.63 - 1.99 -0.16 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404003665001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404005049001                                   File      : 13_20140103_001               Time      : 03-JAN-2014 12:09      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.65 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9813 uCi   .0044337   486.90  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 0.13  5           

QA-779       0.9800 0.9794 uCi   .01222                                                         1.39 1.24 - 1.51 -0.06 5           

QA-1408      0.9800 0.9880 uCi   .010379    5632.28 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.84 1.63 - 1.99 0.82  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404005049001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404022258001                                   File      : 13_20140115_001               Time      : 15-JAN-2014 10:58      

Cal    : 15-JAN-2014 11:13:16,28-JUN-2013 13:51:40       Caldate   : 15-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.49 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9759 uCi   .0043885   486.89  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 -0.42 5           

QA-779       0.9800 0.9777 uCi   .012388                                                        1.42 1.24 - 1.51 -0.24 5           

QA-1408      0.9800 0.9759 uCi   .010307    5632.27 5629.00 - 5635.00 1408.00 1407.58 - 1408.58 1.81 1.63 - 1.99 -0.42 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404022258001

47 of 517



CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404023720001                                   File      : 13_20140116_001               Time      : 16-JAN-2014 11:20      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.51 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9810 uCi   .0044427   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.10  5           

QA-779       0.9800 0.9772 uCi   .012285                                                        1.40 1.24 - 1.51 -0.29 5           

QA-1408      0.9800 0.9876 uCi   .010326    5632.62 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.83 1.63 - 1.99 0.77  5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414003683002                                   File      : 14_20140102_002               Time      : 02-JAN-2014 14:00      

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 11:26:20       Caldate   : 02-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.42 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9814 uCi   .0044239   487.02  486.00 - 488.00   121.76  121.58 - 121.98   0.77 0.71 - 0.86 0.15 5           

QA-779        0.9800 0.9808 uCi   .012218                                                        1.37 1.25 - 1.53 0.08 5           

QA-1408       0.9800 0.9911 uCi   .010703    5631.97 5629.00 - 5635.00 1407.92 1407.58 - 1408.58 1.80 1.61 - 1.96 1.13 5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414005066001                                   File      : 14_20140103_001               Time      : 03-JAN-2014 12:26      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.41 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9810 uCi   .0044241   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.10 5           

QA-779        0.9800 0.9873 uCi   .012561                                                        1.41 1.25 - 1.53 0.75 5           

QA-1408       0.9800 0.9916 uCi   .010716    5632.13 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.18 5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414009360001                                   File      : 14_20140106_001               Time      : 06-JAN-2014 12:00      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.39 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9808 uCi   .0044186   487.04  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.09 5           

QA-779        0.9800 0.9870 uCi   .012287                                                        1.38 1.25 - 1.53 0.72 5           

QA-1408       0.9800 0.9908 uCi   .010768    5632.31 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404003665002                                   File      : 13_20140102_002               Time      : 02-JAN-2014 13:23      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.030  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404005049002                                   File      : 13_20140103_002               Time      : 03-JAN-2014 12:38      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.110  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404022258002                                   File      : 13_20140115_002               Time      : 15-JAN-2014 13:06      

Cal    : 15-JAN-2014 11:13:16,28-JUN-2013 13:51:40       Caldate   : 15-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404022258002

57 of 517



CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404023720002                                   File      : 13_20140116_002               Time      : 16-JAN-2014 11:40      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.050  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414003683003                                   File      : 14_20140102_003               Time      : 02-JAN-2014 14:18      

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 11:26:20       Caldate   : 02-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.960  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414005066002                                   File      : 14_20140103_002               Time      : 03-JAN-2014 12:41      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.990  2.12  2.22  DPS          
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414009360002                                   File      : 14_20140106_002               Time      : 06-JAN-2014 12:16      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.930  2.12  2.22  DPS          
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1403258542

Instrument : HPGE13                        Begun       : 06/28/13 13:02          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  13_20130628_001  RCCV   QUALITY CONTROL CHEC               06/28/13 13:02 1.0 1          
002  13_20130628_002  RICAL  POINT SOURCE                       06/28/13 13:37 1.0 1          
003  13_20130628_003  RCCV   QUALITY CONTROL CHEC               06/28/13 14:02 1.0 1          
004  13_20130628_004  RICAL  TUNACAN                            06/28/13 14:34 1.0 2          
005  13_20130628_005  RCCV   QUALITY CONTROL CHEC               06/28/13 17:46 1.0 1          
006  13_20130628_006  RICV   EFFICIENCY VERIFICAT               06/28/13 18:05 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404003665

Instrument : HPGE13                        Begun       : 01/02/14 13:05          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140102_001  RCCV   QUALITY CONTROL CHEC               01/02/14 13:05 1.0 1          
002  13_20140102_002  RIB    BACKGROUND CONTAMINA               01/02/14 13:23 1.0            
003  13_20140102_003  LCS    QC719585             Soil   205929 01/02/14 13:52 1.0 2          
004  13_20140102_004  BLANK  QC719584             Soil   205929 01/02/14 14:46 1.0            
005  13_20140102_005  SAMPLE 251397-001           Soil   205966 01/02/14 15:35 1.0            
006  13_20140102_006  SAMPLE 251397-003           Soil   205966 01/02/14 16:34 1.0            
007  13_20140102_007  SAMPLE 251397-005           Soil   205966 01/02/14 17:21 1.0            
008  13_20140102_008  MSS    251397-007           Soil   205966 01/02/14 18:07 1.0            
009  13_20140102_009  SDUP   QC719797             Soil   205966 01/02/14 19:06 1.0            
010  13_20140102_010  SAMPLE 251397-009           Soil   205966 01/02/14 19:59 1.0            
011  13_20140102_011  SAMPLE 251397-011           Soil   205966 01/02/14 20:50 1.0            

Standards used:  1=S22259  2=S21337
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404005049

Instrument : HPGE13                        Begun       : 01/03/14 12:09          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140103_001  RCCV   QUALITY CONTROL CHEC               01/03/14 12:09 1.0 1          
002  13_20140103_002  RIB    BACKGROUND CONTAMINA               01/03/14 12:38 1.0            
003  13_20140103_003  X      X                    Soil          01/03/14 12:53 1.0            
004  13_20140103_004  SAMPLE 251397-013           Soil   205966 01/03/14 13:47 1.0            
005  13_20140103_005  SAMPLE 251397-015           Soil   205966 01/03/14 14:34 1.0            
006  13_20140103_006  SAMPLE 251397-017           Soil   205966 01/03/14 15:20 1.0            
007  13_20140103_007  SAMPLE 251397-019           Soil   205966 01/03/14 16:09 1.0            
008  13_20140103_008  SAMPLE 251397-021           Soil   205929 01/03/14 17:06 1.0            
009  13_20140103_009  SAMPLE 251402-001           Soil   205929 01/03/14 18:03 1.0            
010  13_20140103_010  SAMPLE 251402-003           Soil   205929 01/03/14 18:50 1.0            
011  13_20140103_011  SAMPLE 251402-005           Soil   205929 01/03/14 19:48 1.0            
012  13_20140103_012  SAMPLE 251402-007           Soil   205929 01/03/14 20:43 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404022258

Instrument : HPGE13                        Begun       : 01/15/14 10:58          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140115_001  RCCV   QUALITY CONTROL CHEC               01/15/14 10:58 1.0 1          
002  13_20140115_002  RIB    BACKGROUND CONTAMINA               01/15/14 13:06 1.0            
003  13_20140115_003  SAMPLE 251397-008           Soil   205966 01/15/14 13:35 1.0            
004  13_20140115_004  X      RBSC                               01/15/14 14:40 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1404023720

Instrument : HPGE13                        Begun       : 01/16/14 11:20          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  13_20140116_001  RCCV   QUALITY CONTROL CHEC               01/16/14 11:20 1.0 1          
002  13_20140116_002  RIB    BACKGROUND CONTAMINA               01/16/14 11:40 1.0            
003  13_20140116_003  BLANK  QC719584             Soil   205929 01/16/14 11:56 1.0            
004  13_20140116_004  BLANK  QC719739             Soil   205966 01/16/14 12:46 1.0            

Standards used:  1=S22259
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1413264175

Instrument : HPGE14                        Begun       : 07/02/13 10:55          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Gamma GS186             

#         File        Type        Sample ID       Matrix Batch    Analyzed    IDF Stds Used  
001  14_20130702_001  RCCV   QUALITY CONTROL CHEC               07/02/13 10:55 1.0 1          
002  14_20130702_002  RICAL  POINT SOURCE                       07/02/13 11:11 1.0 1          
003  14_20130702_003  RCCV   QUALITY CONTROL CHEC               07/02/13 12:16 1.0 1          
004  14_20130702_004  RICAL  TUNACAN                            07/02/13 12:32 1.0 2          
005  14_20130702_005  RCCV   QUALITY CONTROL CHEC               07/02/13 15:50 1.0 1          
006  14_20130702_006  RICV   EFFICIENCY VERIFICAT               07/02/13 16:45 1.0 3          

Standards used:  1=S22259  2=S21603  3=S21306
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414003683

Instrument : HPGE14                        Begun       : 01/02/14 13:23          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     14_20140102_001     RCCV       QUALITY CONTROL CHEC                         01/02/14 13:23    1.0    1                     

002     14_20140102_002     RCCV       QUALITY CONTROL CHEC                         01/02/14 14:00    1.0    1                     

003     14_20140102_003     RIB        BACKGROUND CONTAMINA                         01/02/14 14:18    1.0                          

004     14_20140102_004     LCS        QC719740                 Soil      205966    01/02/14 14:45    1.0    2                     

005     14_20140102_005     BLANK      QC719739                 Soil      205966    01/02/14 15:34    1.0                          

006     14_20140102_006     SAMPLE     251397-002               Soil      205966    01/02/14 16:35    1.0                          

007     14_20140102_007     SAMPLE     251397-004               Soil      205966    01/02/14 17:21    1.0                          

008     14_20140102_008     SAMPLE     251397-006               Soil      205966    01/02/14 18:08    1.0                 MASS-    

009     14_20140102_009     SAMPLE     251397-008               Soil      205966    01/02/14 19:08    1.0                          

010     14_20140102_010     SAMPLE     251397-010               Soil      205966    01/02/14 20:00    1.0                          

011     14_20140102_011     SAMPLE     251397-012               Soil      205966    01/02/14 20:52    1.0                          

Standards used:  1=S22259  2=S21337

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414005066

Instrument : HPGE14                        Begun       : 01/03/14 12:26          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#           File            Type           Sample ID          Matrix     Batch       Analyzed       IDF    Stds Used            

001     14_20140103_001     RCCV       QUALITY CONTROL CHEC                         01/03/14 12:26    1.0    1                     

002     14_20140103_002     RIB        BACKGROUND CONTAMINA                         01/03/14 12:41    1.0                          

003     14_20140103_003     SAMPLE     251397-014               Soil      205966    01/03/14 12:53    1.0                          

004     14_20140103_004     SAMPLE     251397-016               Soil      205966    01/03/14 13:48    1.0                          

005     14_20140103_005     SAMPLE     251397-018               Soil      205966    01/03/14 14:34    1.0                 MASS-    

006     14_20140103_006     SAMPLE     251397-020               Soil      205966    01/03/14 15:21    1.0                          

007     14_20140103_007     SAMPLE     251397-022               Soil      205929    01/03/14 16:09    1.0                          

008     14_20140103_008     SAMPLE     251397-023               Soil      205929    01/03/14 17:07    1.0                          

009     14_20140103_009     SAMPLE     251402-002               Soil      205929    01/03/14 18:04    1.0                          

010     14_20140103_010     SAMPLE     251402-004               Soil      205929    01/03/14 18:51    1.0                          

011     14_20140103_011     SAMPLE     251402-006               Soil      205929    01/03/14 19:50    1.0                          

012     14_20140103_012     MSS        251402-008               Soil      205929    01/03/14 20:44    1.0                          

Standards used:  1=S22259

Flags used: -=low bias  MASS=Analyzed mass outside of limits  
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CURTIS & TOMPKINS SEQUENCE SUMMARY FOR 1414009360

Instrument : HPGE14                        Begun       : 01/06/14 12:00          
Method     : DOE HASL 300 4.5.2.3          SOP Version : Ra226                   

#         File        Type       Sample ID       Matrix Batch     Analyzed    IDF Stds Used  
001  14_20140106_001  RCCV   QUALITY CONTROL CHEC               01/06/14 12:00 1.0 1          
002  14_20140106_002  RIB    BACKGROUND CONTAMINA               01/06/14 12:16 1.0            
003  14_20140106_003  SDUP   QC719933             Soil   205929 01/06/14 12:28 1.0            
004  14_20140106_004  SAMPLE 251402-010           Soil   205929 01/06/14 13:17 1.0            
005  14_20140106_005  SAMPLE 251402-012           Soil   205929 01/06/14 14:03 1.0            

Standards used:  1=S22259
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Gamma Sample Preparation Summary
as of 16-JAN-2014 13:45

Batch Number : 205929                                                            
Matrix       : Soil                                                              
Date Started : 10-DEC-2013 00:20                 Started by : SJD                

Tray    Sample          QC Type       Weight       Oven In            Oven Out            Sealed       Dose    Analysis    Comments

Num                                    (g)          Date               Date               Date        Rate                        

1     251402-001                      350.11  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:17  <5    GS 186, RA226         

2     251402-002                      332.9   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:27  7     GS 186, RA226         

4     251402-004                      307.09  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:49  <5    GS 186, RA226         

5     251402-005                      315.23  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:58  <5    GS 186, RA226         

6     251402-006                      307.99  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:04  <5    GS 186, RA226         

7     251402-007                      324.11  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:13  <5    GS 186, RA226         

8     251402-008                      349.83  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:21  <5    GS 186, RA226         

9     251402-009                      372.8   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:30  <5    GS 186, RA226         

10    251402-010                      359.22  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:37  <5    GS 186, RA226         

11    251402-011                      375.13  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:47  <5    GS 186, RA226         

12    251402-012                      349.05  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 15:54  <5    GS 186, RA226         

13    251396-021                      355.68  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:05  <5    GS 186                

22    251396-022                      378.21  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:15  <5    GS 186                

23    251396-023                      387.87  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:28  <5    GS 186                

24    251397-021                      312.6   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:35  <5    GS 186, RA226         

25    251397-022                      384.04  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:41  <5    GS 186, RA226         

26    251397-023                      333.84  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 16:47  <5    GS 186, RA226         

27    251402-003                      339.33  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:37  <5    GS 186, RA226         

QC1   QC719584    BLANK               315.5   10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:06  <5    GS 186                

QC2   QC719585    LCS                 335.93  10-DEC-2013 00:21  10-DEC-2013 09:35  10-DEC-2013 14:10  <5    GS 186                

8     QC719933    SDUP of 251402-008  371.11  10-DEC-2013 00:21  10-DEC-2013 09:35  11-DEC-2013 14:54  <5    GS 186                
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Gamma Sample Preparation Summary
as of 16-JAN-2014 13:45

Batch Number : 205966                                                            
Matrix       : Soil                              Dose Rate  : <5                 
Date Started : 10-DEC-2013 17:24                 Started by : SJD                

Tray     Sample          QC Type         Weight       Oven In            Oven Out            Sealed          Analysis    Comments 

Num                                       (g)           Date               Date               Date                                

1      251397-001                        344.17   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:34  GS 186, RA226           

2      251397-002                        360.57   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:44  GS 186, RA226           

3      251397-003                        337.75   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:50  GS 186, RA226           

4      251397-004                        352.33   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:58  GS 186, RA226           

5      251397-005                        303.41   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:06  GS 186, RA226           

6      251397-006                        283.51   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:14  GS 186, RA226           

7      251397-007                        323.46   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:21  GS 186, RA226           

8      251397-008                        347.25   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:27  GS 186, RA226           

9      251397-009                        327.33   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:38  GS 186, RA226           

10     251397-010                        338.75   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:46  GS 186, RA226           

11     251397-011                        365.82   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:01  GS 186, RA226           

12     251397-012                        320.85   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:09  GS 186, RA226           

13     251397-013                        326.74   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:15  GS 186, RA226           

14     251397-014                        337.18   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:22  GS 186, RA226           

15     251397-015                        363.76   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:28  GS 186, RA226           

16     251397-016                        344.74   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:34  GS 186, RA226           

17     251397-017                        346.72   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:41  GS 186, RA226           

18     251397-018                        294.86   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:48  GS 186, RA226           

19     251397-019                        352.96   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 18:55  GS 186, RA226           

20     251397-020                        356.43   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 19:01  GS 186, RA226           

QC1    QC719739     BLANK                309.4    10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:23  GS 186                  

QC2    QC719740     LCS                  352.93   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 16:17  GS 186                  

7      QC719797     SDUP of 251397-007   319.63   10-DEC-2013 23:00  11-DEC-2013 08:38  11-DEC-2013 17:26  GS 186                  
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-001                   Client ID : FZ01-SU24-001         

Seqnum : 1404003665005                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_005                               Batch         : 205966                       Time      : 02-JAN-2014 15:35     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344.17 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0118            0.196                .23892           .23892           0.087        u        

Bismuth-212                         0.803             0.0751               .29348           .29635           0.046        u        

Bismuth-214                         0.494             0.0248               .085964          .088788          0.013        u        

Cesium-137                          0.148             0.0149      0.07     .038567          .039146          -0.00047     u        

Cobalt-60                           0.00879           0.0179      0.03     .018109          .018113          0            u        

Europium-152                        0.0553            0.0430               .063636          .063692          0.019        u        

Europium-154                        0.0248            0.159                .054945          .05496           0.016        u        

Lead-212                            0.384             0.0347               .067435          .072928          0.016        u        

Lead-214                            0.510             0.0313               .085422          .088686          0.0080       u        

Potassium-40                        10.8              0.195                1.005            1.1429           -0.21        u        

Protactinium-234                    0.0557            0.0952               .072838          .074141          -0.0042      u        

Radium-226 (By Bismuth-214)         0.494             0.0248      0.2      .085964          .088788          0.013        u        

Thallium-208                        0.171             0.0180               .041353          .04277           0.016        u        

Thorium-232 (By Actinium-228)       0.592             0.0456      0.9      .11026           .11827           0.037        u        

Thorium-234                         0.199             1.54                 .60923           .60951           -0.084       u        

Uranium-235                         0.0256            0.151                .048423          .048448          0.046        u        

u=use  
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 16:20:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

Sample description                                             
251397-001,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_005.An1

Acquisition information
Start time:                 1/2/2014 15:35:13
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4417E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4417E+02) = 

2.9055E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 12:37:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1328

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.44        3. 556.14   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.80       48.  32.23   0.73  2.070E-02
77.22       81.  20.04   0.73  2.253E-02
92.41       11. 153.36   0.75  3.262E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  2.345E-01 Ac228 
93.35   5.760  1.669E-01 U235  

123.27       14. 110.97   0.78  4.420E-02   123.07  40.400    PBC<MDA Eu154 
131.55       12. 144.98   0.79  4.568E-02   131.30  18.200    PBC<MDA Pa234 
143.59        2. 864.71   0.80  4.700E-02   143.77  10.940    PBC<MDA U235  
163.54       12. 123.42   0.82  4.747E-02   163.36   5.080    PBC<MDA U235  
185.69       23.  64.05   0.84  4.657E-02   185.72  57.000    PBC<MDA U235  
186.18       21.  65.38   0.84  4.654E-02   186.21   3.555    PBC<MDA Ra226 
205.74        2. 769.77   0.86  4.515E-02   205.32   5.020    PBC<MDA U235  
238.58      250.   8.56   0.92  4.225E-02   238.63  43.600  3.837E-01 Pb212 
241.92       54.  29.97   0.36  4.194E-02   242.00   7.268  5.152E-01 Pb214 
295.33      124.  13.78   1.18  3.739E-02   295.22  18.414  5.220E-01 Pb214 
300.29       16.  73.96   0.95  3.702E-02   300.09   3.180    PBC<MDA Pb212 
338.45       43.  25.36   0.99  3.424E-02   338.32  11.400  3.212E-01 Ac228 
351.90      205.   8.38   1.18  3.334E-02   351.93  35.600  5.023E-01 Pb214 
568.55        5. 136.36   1.19  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.16      117.  12.12   1.03  2.346E-02   583.19  85.000  1.706E-01 Tl208 
609.30      165.   8.70   1.27  2.275E-02   609.31  45.490  4.625E-01 Bi214 
661.82       93.  13.01   1.14  2.148E-02   661.66  84.990  1.482E-01 Cs137 
727.70       36.  18.28   0.51  2.012E-02   727.33   6.650  7.783E-01 Bi212 
785.39        8.  82.29   1.37  1.907E-02   785.37   1.110    PBC<MDA Bi212 
873.51        2. 314.29   1.44  1.771E-02   873.18  12.170    PBC<MDA Eu154 
881.49        7.  65.41   1.45  1.757E-02   883.24   9.700  1.193E-01 Pa234 
911.57       80.  13.15   0.58  1.719E-02   911.20  26.200  5.152E-01 Ac228 
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 16:20:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
945.82        2. 328.99   1.50  1.675E-02   946.00  13.500    PBC<MDA Pa234 
964.01       14.  57.51   1.51  1.653E-02   964.08  14.500  1.717E-01 Eu152 
969.35       65.  13.20   1.32  1.647E-02   968.96  15.900  7.175E-01 Ac228 

1111.63        6. 102.38   1.61  1.493E-02  1112.08  13.410    PBC<MDA Eu152 
1120.38       41.  21.26   1.52  1.485E-02  1120.29  14.910  5.385E-01 Bi214 
1172.11        6. 102.98   1.65  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1332.50        2. 232.87   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1407.54        4. 113.69   1.80  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.67      493.   4.50   1.56  1.218E-02  1460.82  10.550  1.085E+01 K40   
1621.25        4. 119.53   1.92  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       30.  18.26   1.00  1.045E-02  1764.49  15.310  5.453E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.13    74.84        96.        45. 2.173E+03   68.42   0.554  -        
308.83    77.26       101.        86. 3.827E+03   40.72   0.934  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.54    63.44        99.         3.     0.001  1112.27   0.750s
Th-234    369.42    92.41       135.        11.     0.004   306.71   0.750s
Eu-152    487.16   121.85       134.        -4.    -0.001   861.16   0.776s
Eu-154    492.84   123.27       111.        14.     0.005   221.95   0.777s
Pa-234    525.97   131.55       137.        12.     0.004   289.97   0.786s
U-235     574.12   143.59       131.         2.     0.001  1729.42   0.798s
U-235     653.90   163.54       106.        12.     0.004   246.84   0.818s
U-235     742.63   185.72       114.        23.     0.009   128.09   0.840D
Ra-226    744.59   186.21        87.        21.     0.008   130.76   0.840D
U-235     822.72   205.74        79.         2.     0.001  1539.53   0.859s
Pb-212    954.04   238.58        89.       243.     0.090    17.11   0.923s
Pb-214    967.41   241.92        80.        54.     0.020    59.95   0.361s
Tl-208   1114.91   278.80        72.        -9.    -0.003   264.17   0.929 
Pb-214   1181.04   295.33        59.       124.     0.046    27.55   1.177s
Pb-212   1200.90   300.29        63.        16.     0.006   147.92   0.951s
Ac-228   1353.54   338.45        38.        43.     0.016    50.72   0.987 
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 16:20:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1374.19   343.62        32.        -5.    -0.002   347.73   0.992s
Pb-214   1407.31   351.90        30.       205.     0.076    16.76   1.184s
Pa-234   2273.94   568.55        19.         5.     0.002   272.72   1.195s
Tl-208   2332.41   583.16        28.       117.     0.043    24.23   1.028 
Bi-214   2436.96   609.30        14.       165.     0.061    17.39   1.270 
Cs-137   2647.06   661.82        16.        93.     0.034    26.02   1.144s
Bi-212   2910.63   727.70         2.        36.     0.013    36.57   0.513s
Bi-212   3141.44   785.39        19.         8.     0.003   164.58   1.373 
Eu-154   3493.98   873.51        25.         2.     0.001   628.58   1.441s
Pa-234   3525.90   881.49         7.         7.     0.003   130.82   1.448s
Ac-228   3646.23   911.57         9.        80.     0.030    26.31   0.578s
Pa-234   3783.27   945.82        20.         2.     0.001   657.98   1.495s
Eu-152   3856.02   964.01        26.        14.     0.005   115.01   1.509s
Ac-228   3877.39   969.35         2.        65.     0.024    26.41   1.319 
Eu-154   4019.37  1004.83        25.        -4.    -0.002   328.42   1.538s
Eu-152   4446.69  1111.63        16.         6.     0.002   204.77   1.613s
Bi-214   4481.70  1120.38        10.        41.     0.015    42.53   1.520s
Co-60    4688.65  1172.11        17.         6.     0.002   205.95   1.654s
Eu-154   5093.29  1273.23        20.        -1.     0.000  1170.17   1.720s
Co-60    5330.43  1332.50        12.         2.     0.001   465.74   1.755s
Eu-152   5630.70  1407.54         8.         4.     0.001   227.38   1.801s
K-40     5843.33  1460.67        14.       479.     0.178     9.01   1.562 
Bi-212   6485.95  1621.25         9.         4.     0.001   239.06   1.918s
Bi-214   7058.93  1764.42         0.        30.     0.011    36.51   0.999s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.9161E-01                                      5.12E+12             
911.20 5.152E-01 @(  4.563E-02 1.32E+01 2.62E+01 G  
968.96 7.175E-01  (  4.009E-02 1.32E+01 1.59E+01 G  
338.32 3.212E-01 -   1.073E-01 2.54E+01 1.14E+01 G  

Energy duplication    
93.35 0.000E+00 }   5.188E-01 1.45E+03 4.10E+00 XA 

Am-241   I   1.1763E-02                                      1.58E+05             
59.54 1.176E-02 %(  1.961E-01 1.02E+03 3.59E+01 G  

Bi-212   N   8.0263E-01                                      5.12E+12             
727.33 7.783E-01  (  7.514E-02 1.83E+01 6.65E+00 G  
785.37 1.131E+00  (  1.389E+00 8.23E+01 1.11E+00 G  

1620.74 6.683E-01 ?(  1.192E+00 1.20E+02 1.51E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.9423E-01                                      5.84E+05             
609.31 4.625E-01  (  2.484E-02 8.70E+00 4.55E+01 G  

1120.29 5.385E-01  (  9.678E-02 2.13E+01 1.49E+01 G  
1764.49 5.453E-01  (  4.235E-02 1.83E+01 1.53E+01 G  

Co-60    T   8.7928E-03                                      1.93E+03             
1332.49 4.874E-03 ?(  1.789E-02 2.33E+02 1.00E+02 G  
1173.23 1.272E-02 ?(  1.987E-02 1.03E+02 9.98E+01 G  

Cs-137   I   1.4824E-01                                      1.10E+04             
661.66 1.482E-01  (  1.492E-02 1.30E+01 8.50E+01 G  

Eu-152   I   5.5331E-02                                      4.94E+03             
344.28-1.556E-02 ?(  4.300E-02 1.74E+02 2.66E+01 G  
121.78-8.977E-03 +   6.323E-02 4.31E+02 2.84E+01 G  
778.90-1.979E-04 %   1.250E-01 3.84E+04 1.30E+01 G  
964.08 1.717E-01 @(  1.441E-01 5.75E+01 1.45E+01 G  

1112.08 8.903E-02 &(  1.379E-01 1.02E+02 1.34E+01 G  
1408.01 4.315E-02 ?(  7.228E-02 1.14E+02 2.09E+01 G  

Eu-154   I   2.4756E-02                                      3.14E+03             
873.18 3.148E-02 &(  1.594E-01 3.14E+02 1.22E+01 G  
123.07 2.273E-02 &(  4.032E-02 1.11E+02 4.04E+01 G  

1274.43-6.758E-03 +   6.427E-02 5.85E+02 3.49E+01 G  
723.30 0.000E+00 -   1.250E-01 1.00E+03 2.00E+01 G  

1004.72-4.574E-02 +   1.185E-01 1.64E+02 1.79E+01 G  
996.25 3.194E-03 &   1.930E-01 3.68E+03 1.05E+01 G  

K-40     N   1.0849E+01                                      4.57E+11             
1460.82 1.085E+01  (P 1.946E-01 4.50E+00 1.06E+01 G  

Pa-234   N   5.5680E-02                                      1.63E+12             
131.30 4.071E-02  (  9.523E-02 1.45E+02 1.82E+01 G  
569.50 6.276E-02 &(  1.329E-01 1.36E+02 9.30E+00 G  
946.00 2.528E-02 ?(  1.338E-01 3.29E+02 1.35E+01 G  
880.52-2.277E-03 %   1.459E-01 3.90E+03 1.05E+01 G  
883.24 1.193E-01 ?(  1.049E-01 6.54E+01 9.70E+00 G  

Pb-212   N   3.8378E-01                                      5.12E+12             
238.63 3.837E-01 @(P 3.471E-02 8.56E+00 4.36E+01 G  
300.09 3.847E-01 ?(P 4.574E-01 7.40E+01 3.18E+00 G  

Pb-214   N   5.0978E-01                                      5.84E+05             
351.93 5.023E-01  (  3.127E-02 8.38E+00 3.56E+01 G  
295.22 5.220E-01  (  7.585E-02 1.38E+01 1.84E+01 G  
242.00 5.152E-01  (  1.988E-01 3.00E+01 7.27E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_005.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   3.7574E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.757E-01 }(  3.819E-01 6.54E+01 3.56E+00 G  

Th-234   N   1.9863E-01                                      1.63E+12             
63.30 1.690E-01 ?(  1.538E+00 5.56E+02 3.75E+00 G  
92.59 2.242E-01 ?(  5.554E-01 1.53E+02 4.34E+00 G  

Tl-208   N   1.7064E-01                                      5.12E+12             
583.19 1.706E-01  (  1.798E-02 1.21E+01 8.50E+01 G  
277.37-1.066E-01 &   2.247E-01 1.32E+02 6.60E+00 G  
860.53 0.000E+00 -   1.066E-01 1.00E+03 1.24E+01 G  

U-235    N   2.5639E-02                                      2.57E+11             
143.77 1.063E-02 ?(  1.510E-01 8.65E+02 1.09E+01 G  
205.32 2.113E-02 ?(  2.666E-01 7.70E+02 5.02E+00 G  
163.36 1.461E-01 ?(  2.890E-01 1.23E+02 5.08E+00 G  
185.72 2.564E-02 }   2.731E-02 6.40E+01 5.70E+01 G  

Energy duplication    
93.35 1.182E-02 }   3.693E-01 1.45E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
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R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.44        99.         3.     0.001  1112.27   1.690E-01   
Th-234      92.41       135.        11.     0.004   306.71   2.242E-01   
Eu-152     121.85       134.        -4.    -0.001   861.16  -8.977E-03   
Eu-154     123.27       111.        14.     0.005   221.95   2.273E-02   
Pa-234     131.55       137.        12.     0.004   289.97   4.071E-02   
Eu-152     343.62        32.        -5.    -0.002   347.73  -1.556E-02   
Pa-234     568.55        19.         5.     0.002   272.72   6.276E-02   
Eu-154     873.51        25.         2.     0.001   628.58   3.148E-02   
Pa-234     881.49         7.         7.     0.003   130.82   1.193E-01   
Pa-234     945.82        20.         2.     0.001   657.98   2.528E-02   
Eu-152     964.01        26.        14.     0.005   115.01   1.717E-01   
Eu-154    1004.83        25.        -4.    -0.002   328.42  -4.574E-02   
Eu-152    1111.63        16.         6.     0.002   204.77   8.903E-02   
Co-60     1172.11        17.         6.     0.002   205.95   1.272E-02   
Eu-154    1273.23        20.        -1.     0.000  1170.17  -6.758E-03   
Co-60     1332.50        12.         2.     0.001   465.74   4.874E-03   
Eu-152    1407.54         8.         4.     0.001   227.38   4.315E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.9161E-01    5.9161E-01   1.1026E-01    1.1827E-01  4.563E-02
Am-241 #A    1.1761E-02    1.1763E-02   2.3892E-01    2.3892E-01  1.961E-01
Bi-212       8.0263E-01    8.0263E-01   2.9348E-01    2.9635E-01  7.514E-02
Bi-214       4.9421E-01    4.9423E-01   8.5964E-02    8.8788E-02  2.484E-02
Co-60  #A    8.7011E-03    8.7928E-03   1.8109E-02    1.8113E-02  1.789E-02
Cs-137 #     1.4797E-01    1.4824E-01   3.8567E-02    3.9146E-02  1.492E-02
Eu-152 #C    5.5105E-02    5.5331E-02   6.3636E-02    6.3692E-02  4.300E-02
Eu-154 #A    2.4597E-02    2.4756E-02   5.4945E-02    5.4960E-02  1.594E-01
K-40         1.0849E+01    1.0849E+01   1.0050E+00    1.1429E+00  1.946E-01
Pa-234 #A    5.5680E-02    5.5680E-02   7.2838E-02    7.4141E-02  9.523E-02
Pb-212 #     3.8378E-01    3.8378E-01   6.7435E-02    7.2928E-02  3.471E-02
Pb-214       5.0976E-01    5.0978E-01   8.5422E-02    8.8686E-02  3.127E-02
Ra-226  A    3.7573E-01    3.7574E-01   4.9130E-01    4.9177E-01  3.819E-01
Th-234 #A    1.9863E-01    1.9863E-01   6.0923E-01    6.0951E-01  1.538E+00
Tl-208       1.7064E-01    1.7064E-01   4.1353E-02    4.2770E-02  1.798E-02
U-235   A    2.5639E-02    2.5639E-02   4.8423E-02    4.8448E-02  1.510E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.5 keV)     1.395E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.5 keV) 1.3950027E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-002                   Client ID : FZ01-SU24-002         

Seqnum : 1414003683006                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140102_006                               Batch         : 205966                       Time      : 02-JAN-2014 16:35     

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45     Caldate       : 02-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 360.57 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0992           0.231                .28752           .28761           0.087        u        

Bismuth-212                         0.680             0.190                .39071           .39226           0.046        u        

Bismuth-214                         0.358             0.0387               .085959          .087451          0.013        u        

Cesium-137                          0.554             0.0205      0.07     .067126          .071652          -0.00047     u        

Cobalt-60                           0.00226           0.0190      0.03     .023537          .023538          0            u        

Europium-152                        0.0188            0.0520               .030266          .03028           0.019        u        

Europium-154                        -0.0337           0.158                .19628           .19628           0.016        u        

Lead-212                            0.349             0.0320               .061987          .066922          0.016        u        

Lead-214                            0.434             0.0456               .080136          .082661          0.0080       u        

Potassium-40                        9.00              0.265                .95004           1.0518           -0.21        u        

Protactinium-234                    0.00257           0.0932               .0057939         .005829          -0.0042      u        

Radium-226 (By Bismuth-214)         0.358             0.0387      0.2      .085959          .087451          0.013        u        

Thallium-208                        0.139             0.0143               .035503          .036595          0.016        u        

Thorium-232 (By Actinium-228)       0.501             0.0527      0.9      .099461          .10586           0.037        u        

Thorium-234                         0.558             1.59                 .77705           .77884           -0.084       u        

Uranium-235                         0.0553            0.142                .046318          .046439          0.046        u        

u=use  

Page 1 of 1                                                                                                             1414003683006
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_006.An1              

Sample description                                             
251397-002,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_006.An1

Acquisition information
Start time:                 1/2/2014 16:35:15
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6057E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.6057E+02) = 

2.7734E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:40:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0907

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.31        9. 155.66   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
74.64       35.  46.26   0.73  1.946E-02
77.05       63.  25.91   0.73  2.134E-02
92.55       25.  69.57   0.75  3.206E-02    92.59   4.343    PBC<MDA Th234 
93.34       17. 100.37   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.533E-01 U235  
93.35   5.760  2.533E-01 U235  

93.34       17. 100.37   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.533E-01 U235  

143.94       11. 152.94   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  5.749E-02 U235  

163.06       22.  66.18   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  
163.36   5.080  2.488E-01 U235  

185.85       46.  31.43   0.32  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.803E-01 Ra226 

186.00       36.  41.91   0.84  4.647E-02   185.72  57.000  3.758E-02 U235  
186.21   3.555  6.030E-01 Ra226 
185.72  57.000  3.758E-02 U235  

238.66      239.   8.16   0.89  4.202E-02   238.63  43.600  3.623E-01 Pb212 
241.71       60.  23.36   0.90  4.174E-02   242.00   7.268  5.327E-01 Pb214 
277.51       17.  61.25   0.93  3.859E-02   277.37   6.600  1.808E-01 Tl208 
295.28      117.  14.74   0.75  3.712E-02   295.22  18.414  4.714E-01 Pb214 
299.95       22.  49.38   0.95  3.674E-02   300.09   3.180  5.118E-01 Pb212 
338.41       66.  20.24   0.41  3.393E-02   338.32  11.400  4.771E-01 Ac228 
351.91      182.  10.54   1.19  3.304E-02   351.93  35.600  4.140E-01 Pb214 
583.16       96.  12.80   1.12  2.316E-02   583.19  85.000  1.354E-01 Tl208 
609.20      138.  11.48   1.19  2.246E-02   609.31  45.490  3.578E-01 Bi214 
661.58      358.   6.06   1.25  2.119E-02   661.66  84.990  5.537E-01 Cs137 
727.53       32.  28.73   0.36  1.982E-02   727.33   6.650  6.740E-01 Bi212 
860.48       17.  39.21   1.42  1.760E-02   860.53  12.400  2.111E-01 Tl208 
885.14        4. 139.88   1.44  1.728E-02   883.24   9.700    PBC<MDA Pa234 
911.29       75.  14.72   0.96  1.690E-02   911.20  26.200  4.703E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
965.88        1. 628.80   1.50  1.623E-02   964.08  14.500    PBC<MDA Eu152 
968.93       53.  16.13   1.18  1.617E-02   968.96  15.900  5.690E-01 Ac228 

1120.21       37.  18.42   0.76  1.455E-02  1120.29  14.910  4.786E-01 Bi214 
1332.12        1. 520.29   1.73  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1408.64        6.  80.70   1.77  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      423.   5.06   1.77  1.187E-02  1460.82  10.550  8.996E+00 K40   
1620.41        4.  90.98   1.88  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.18       13.  42.13   1.95  1.013E-02  1764.49  15.310  2.397E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.46    74.61       114.        46. 2.343E+03   74.15   0.771  -       M
308.10    77.02        98.        62. 2.910E+03   52.69   0.576  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    240.91    60.22        98.       -10.    -0.004   289.76   0.750s
Th-234    253.26    63.31        93.         9.     0.003   311.32   0.750 
Th-234    370.19    92.55       136.        25.     0.009   139.14   0.750 
Ac-228    373.40    93.35       138.        17.     0.006   200.74   0.751D
U-235     373.40    93.35       138.        17.     0.006   200.74   0.751D
Eu-152    487.09   121.78       133.        -7.    -0.003   487.63   0.780s
Pa-234    525.07   131.28       143.       -10.    -0.004   353.54   0.789s
U-235     575.71   143.94       127.        11.     0.004   305.88   0.802s
U-235     652.15   163.06        91.        22.     0.008   132.35   0.821s
U-235     743.91   186.00        95.        36.     0.013    83.82   0.843s
Ra-226    743.28   185.85        76.        46.     0.017    62.87   0.318s
Pb-212    954.50   238.66        82.       230.     0.085    17.78   0.921 
Pb-214    966.71   241.71        79.        66.     0.025    47.06   0.805s
Tl-208   1109.87   277.51        43.        17.     0.006   122.50   0.931 
Pb-214   1180.95   295.28        64.       116.     0.043    29.49   0.751 
Pb-212   1199.59   299.95        46.        22.     0.008    98.76   0.953 
Ac-228   1353.42   338.41        42.        66.     0.025    40.49   0.411s
Eu-152   1376.59   344.20        51.        -6.    -0.002   361.33   0.994s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.40   351.91        69.       175.     0.065    21.08   1.188 
Pa-234   2285.95   571.56        23.        -2.    -0.001   603.41   1.193s
Tl-208   2332.33   583.16        19.        96.     0.036    25.61   1.118s
Bi-214   2436.50   609.20        37.       132.     0.049    22.95   1.185 
Cs-137   2646.00   661.58        32.       358.     0.133    12.12   1.250 
Eu-154   2899.17   724.87        36.        -6.    -0.002   289.12   1.318s
Bi-212   2909.81   727.53        15.        32.     0.012    57.45   0.360s
Tl-208   3441.65   860.48        13.        17.     0.006    78.41   1.423s
Eu-154   3492.33   873.15        26.        -3.    -0.001   581.63   1.432s
Pa-234   3522.96   880.80        24.        -2.    -0.001   853.04   1.438s
Pa-234   3540.33   885.14        15.         4.     0.002   279.75   1.440s
Ac-228   3644.94   911.29        13.        75.     0.028    29.43   0.958s
Pa-234   3785.96   946.55        26.        -6.    -0.002   260.49   1.485s
Eu-152   3863.33   965.88        43.         1.     0.001  1257.61   1.498s
Ac-228   3875.51   968.93         6.        53.     0.020    32.25   1.182 
Eu-152   4445.54  1111.40        24.        -1.     0.000  1820.60   1.598s
Bi-214   4480.76  1120.21         4.        37.     0.014    36.85   0.757s
Co-60    4687.05  1171.77        23.        -3.    -0.001   454.56   1.637s
Eu-154   5093.11  1273.25        24.        -2.    -0.001   653.38   1.698s
Co-60    5328.68  1332.12        14.         1.     0.000  1040.59   1.732s
Eu-152   5634.87  1408.64         9.         6.     0.002   161.41   1.774s
K-40     5843.38  1460.75        26.       406.     0.150    10.13   1.772 
Bi-212   6482.35  1620.41         5.         4.     0.002   181.95   1.882s
Bi-214   7057.73  1764.18         9.        13.     0.005    84.25   1.946s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0109E-01                                      5.12E+12             
911.20 4.703E-01 *(  5.268E-02 1.47E+01 2.62E+01 G  
968.96 5.690E-01  (  6.315E-02 1.61E+01 1.59E+01 G  
338.32 4.771E-01  (  1.090E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 3.559E-01 -   5.711E-01 1.00E+02 4.10E+00 XA 

Am-241   I  -9.9226E-02                                      1.58E+05             
59.54-9.923E-02 ?(  2.311E-01 1.45E+02 3.59E+01 G  

Bi-212   N   6.8006E-01                                      5.12E+12             
727.33 6.740E-01 @(  1.901E-01 2.87E+01 6.65E+00 G  
785.37 0.000E+00 -   1.079E+00 1.00E+03 1.11E+00 G  

1620.74 7.069E-01 ?(  8.939E-01 9.10E+01 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   3.5777E-01                                      5.84E+05             
609.31 3.578E-01  (P 3.870E-02 1.15E+01 4.55E+01 G  

1120.29 4.786E-01 +   5.658E-02 1.84E+01 1.49E+01 G  
1764.49 2.397E-01 -   1.266E-01 4.21E+01 1.53E+01 G  

Co-60    T   2.2619E-03                                      1.93E+03             
1332.49 2.262E-03 ?(  1.904E-02 5.20E+02 1.00E+02 G  
1173.23-6.223E-03 &   2.257E-02 2.27E+02 9.98E+01 G  

Cs-137   I   5.5369E-01                                      1.10E+04             
661.66 5.537E-01  (  2.051E-02 6.06E+00 8.50E+01 G  

Eu-152   I   1.8752E-02                                      4.94E+03             
344.28-1.794E-02 ?(  5.196E-02 1.81E+02 2.66E+01 G  
121.78-1.518E-02 +   6.023E-02 2.44E+02 2.84E+01 G  
778.90-6.724E-03 %   1.252E-01 1.14E+03 1.30E+01 G  
964.08 1.769E-02 ?(  1.817E-01 6.29E+02 1.45E+01 G  

1112.08-1.091E-02 +   1.623E-01 9.10E+02 1.34E+01 G  
1408.01 6.629E-02 ?(  7.616E-02 8.07E+01 2.09E+01 G  

Eu-154   I  -3.3746E-02                                      3.14E+03             
873.18-3.375E-02 ?(  1.579E-01 2.91E+02 1.22E+01 G  
123.07-1.585E-03 &   3.587E-02 1.38E+03 4.04E+01 G  

1274.43-1.306E-02 +   6.877E-02 3.27E+02 3.49E+01 G  
723.30-4.262E-02 +   9.744E-02 1.45E+02 2.00E+01 G  

1004.72 0.000E+00 &   8.392E-02 1.00E+03 1.79E+01 G  
996.25-3.453E-03 %   1.723E-01 3.04E+03 1.05E+01 G  

K-40     N   8.9964E+00                                      4.57E+11             
1460.82 8.996E+00  (P 2.647E-01 5.06E+00 1.06E+01 G  

Pa-234   N   2.5703E-03                                      1.63E+12             
131.30-3.255E-02 ?(  9.323E-02 1.77E+02 1.82E+01 G  
569.50-2.895E-02 +   1.404E-01 3.02E+02 9.30E+00 G  
946.00-7.326E-02 +   1.491E-01 1.30E+02 1.35E+01 G  
880.52-2.513E-02 +   1.736E-01 4.27E+02 1.05E+01 G  
883.24 6.847E-02 &(  1.477E-01 1.40E+02 9.70E+00 G  

Pb-212   N   3.4862E-01                                      5.12E+12             
238.63 3.486E-01  (  3.195E-02 8.89E+00 4.36E+01 G  
300.09 5.118E-01 +   3.746E-01 4.94E+01 3.18E+00 G  

Pb-214   N   4.3355E-01                                      5.84E+05             
351.93 4.140E-01  (P 4.555E-02 1.05E+01 3.56E+01 G  
295.22 4.714E-01  (P 7.567E-02 1.47E+01 1.84E+01 G  
242.00 6.085E-01 + P 1.891E-01 2.35E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   7.8033E-01                                      5.84E+05             
186.21 7.803E-01  (  3.407E-01 3.14E+01 3.56E+00 G  

Th-234   N   5.5846E-01                                      1.63E+12             
63.30 6.328E-01 ?(  1.585E+00 1.56E+02 3.75E+00 G  
92.59 4.943E-01 ?(  5.424E-01 6.96E+01 4.34E+00 G  

Tl-208   N   1.3864E-01                                      5.12E+12             
583.19 1.354E-01 @(  1.432E-02 1.28E+01 8.50E+01 G  
277.37 1.808E-01  (  1.672E-01 6.13E+01 6.60E+00 G  
860.53 2.111E-01 +   1.063E-01 3.92E+01 1.24E+01 G  

U-235    N   5.5261E-02                                      2.57E+11             
143.77 5.749E-02 &(  1.419E-01 1.53E+02 1.09E+01 G  
205.32-1.504E-02 %   3.112E-01 1.26E+03 5.02E+00 G  
163.36 2.488E-01  (  2.565E-01 6.62E+01 5.08E+00 G  
185.72 3.758E-02 ?(  2.380E-02 4.19E+01 5.70E+01 G  

Energy duplication    
93.35 2.533E-01 &   4.065E-01 1.00E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.22        98.       -10.    -0.004   289.76  -9.923E-02   
Th-234      63.31        93.         9.     0.003   311.32   6.328E-01   
Th-234      92.55       136.        25.     0.009   139.14   4.943E-01   
U-235       93.35       138.        17.     0.006   200.74   2.533E-01   
Eu-152     121.78       133.        -7.    -0.003   487.63  -1.518E-02   
Pa-234     131.28       143.       -10.    -0.004   353.54  -3.255E-02   
U-235      143.94       127.        11.     0.004   305.88   5.749E-02   
U-235      163.06        91.        22.     0.008   132.35   2.488E-01   
U-235      186.00        95.        36.     0.013    83.82   3.758E-02   
Eu-152     344.20        51.        -6.    -0.002   361.33  -1.794E-02   
Pa-234     571.56        23.        -2.    -0.001   603.41  -2.895E-02   
Eu-154     724.87        36.        -6.    -0.002   289.12  -4.262E-02   
Eu-154     873.15        26.        -3.    -0.001   581.63  -3.375E-02   
Pa-234     880.80        24.        -2.    -0.001   853.04  -2.513E-02   
Pa-234     885.14        15.         4.     0.002   279.75   6.847E-02   
Pa-234     946.55        26.        -6.    -0.002   260.49  -7.326E-02   
Eu-152     965.88        43.         1.     0.001  1257.61   1.769E-02   
Eu-152    1111.40        24.        -1.     0.000  1820.60  -1.091E-02   
Co-60     1171.77        23.        -3.    -0.001   454.56  -6.223E-03   
Eu-154    1273.25        24.        -2.    -0.001   653.38  -1.306E-02   
Co-60     1332.12        14.         1.     0.000  1040.59   2.262E-03   
Eu-152    1408.64         9.         6.     0.002   161.41   6.629E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0109E-01    5.0109E-01   9.9461E-02    1.0586E-01  5.268E-02
Am-241 #A   -9.9214E-02   -9.9226E-02   2.8752E-01    2.8761E-01  2.311E-01
Bi-212 #     6.8006E-01    6.8006E-01   3.9071E-01    3.9226E-01  1.901E-01
Bi-214       3.5776E-01    3.5777E-01   8.5959E-02    8.7451E-02  3.870E-02
Co-60  #A    2.2383E-03    2.2619E-03   2.3537E-02    2.3538E-02  1.904E-02
Cs-137       5.5267E-01    5.5369E-01   6.7126E-02    7.1652E-02  2.051E-02
Eu-152 #A    1.8675E-02    1.8752E-02   3.0266E-02    3.0280E-02  5.196E-02
Eu-154 #A   -3.3529E-02   -3.3746E-02   1.9628E-01    1.9628E-01  1.579E-01
K-40         8.9964E+00    8.9964E+00   9.5004E-01    1.0518E+00  2.647E-01
Pa-234 #A    2.5703E-03    2.5703E-03   5.7939E-03    5.8290E-03  9.323E-02
Pb-212       3.4862E-01    3.4862E-01   6.1987E-02    6.6922E-02  3.195E-02
Pb-214       4.3353E-01    4.3355E-01   8.0136E-02    8.2661E-02  4.555E-02
Ra-226       7.8030E-01    7.8033E-01   4.9056E-01    4.9258E-01  3.407E-01
Th-234 #A    5.5846E-01    5.5846E-01   7.7705E-01    7.7884E-01  1.585E+00
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Tl-208       1.3864E-01    1.3864E-01   3.5503E-02    3.6595E-02  1.432E-02
U-235  #A    5.5261E-02    5.5261E-02   4.6318E-02    4.6439E-02  1.419E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.279E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.2790096E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-003                   Client ID : FZ01-SU24-003         

Seqnum : 1404003665006                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_006                               Batch         : 205966                       Time      : 02-JAN-2014 16:34     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.75 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0488            0.207                .25474           .25477           0.087        u        

Bismuth-212                         0.409             0.247                .3548            .35542           0.046        u        

Bismuth-214                         0.387             0.0305               .077889          .079807          0.013        u        

Cesium-137                          0.641             0.0172      0.07     .069949          .07573           -0.00047     u        

Cobalt-60                           0.0137            0.0191      0.03     .018945          .018955          0            u        

Europium-152                        0.0452            0.0476               .054594          .054637          0.019        u        

Europium-154                        0.0211            0.137                .048949          .048961          0.016        u        

Lead-212                            0.372             0.0365               .067577          .072736          0.016        u        

Lead-214                            0.483             0.0368               .091464          .094207          0.0080       u        

Potassium-40                        9.31              0.225                .96332           1.0704           -0.21        u        

Protactinium-234                    -0.00943          0.0938               .028146          .028243          -0.0042      u        

Radium-226 (By Bismuth-214)         0.387             0.0305      0.2      .077889          .079807          0.013        u        

Thallium-208                        0.166             0.0116               .035284          .036851          0.016        u        

Thorium-232 (By Actinium-228)       0.387             0.0465      0.9      .12424           .12735           0.037        u        

Thorium-234                         0.591             1.56                 .73254           .73466           -0.084       u        

Uranium-235                         0.0491            0.154                .035499          .035624          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404003665006
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Sample description                                             
251397-003,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_006.An1

Acquisition information
Start time:                 1/2/2014 16:34:28
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3775E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3775E+02) = 

2.9608E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:44:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1018

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.55        5. 260.90   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.87        9. 155.21   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.84       53.  28.91   0.73  2.071E-02
77.33       84.  18.43   0.73  2.259E-02
92.57       27.  61.95   0.75  3.262E-02    92.59   4.343  5.619E-01 Th234 
93.62       26.  59.28   0.75  3.305E-02    93.35   4.100  5.591E-01 Ac228 

93.35   5.760  3.980E-01 U235  
93.35   5.760  3.980E-01 U235  

93.62       26.  59.28   0.75  3.305E-02    93.35   4.100  5.591E-01 Ac228 
93.35   5.760  3.980E-01 U235  

121.56       24.  62.31   0.78  4.391E-02   121.78  28.410  5.629E-02 Eu152 
163.78       16.  95.44   0.82  4.747E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.919E-01 U235  
185.83       45.  35.30   0.69  4.656E-02   185.72  57.000  4.980E-02 U235  

186.21   3.555  7.990E-01 Ra226 
185.72  57.000  4.980E-02 U235  

238.68      238.   8.84   0.93  4.224E-02   238.63  43.600  3.719E-01 Pb212 
241.84       57.  27.57   1.14  4.194E-02   242.00   7.268  5.561E-01 Pb214 
277.31        7. 153.00   0.93  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.30      118.  13.92   0.84  3.739E-02   295.22  18.414  5.074E-01 Pb214 
338.15       85.  16.98   0.71  3.425E-02   338.32  11.400  6.462E-01 Ac228 
344.75       11.  82.73   0.99  3.384E-02   344.28  26.590    PBC<MDA Eu152 
351.88      182.   9.48   0.85  3.335E-02   351.93  35.600  4.547E-01 Pb214 
583.16      112.  10.62   1.13  2.346E-02   583.19  85.000  1.662E-01 Tl208 
609.37      141.  10.07   1.45  2.275E-02   609.31  45.490  4.040E-01 Bi214 
661.60      394.   5.45   1.20  2.149E-02   661.66  84.990  6.412E-01 Cs137 
723.12        1. 487.73   1.32  2.019E-02   723.30  20.050    PBC<MDA Eu154 
727.55       18.  43.35   1.33  2.012E-02   727.33   6.650  4.092E-01 Bi212 
787.89        1. 544.70   1.37  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.10       25.  41.26   0.31  1.790E-02   860.53  12.400  3.299E-01 Tl208 
883.00        2. 253.98   1.45  1.757E-02   883.24   9.700    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.26       59.  16.06   0.61  1.719E-02   911.20  26.200  3.868E-01 Ac228 
968.85       24.  39.37   1.51  1.647E-02   968.96  15.900  2.702E-01 Ac228 
995.76        4. 162.97   1.53  1.615E-02   996.25  10.500    PBC<MDA Eu154 

1120.60       49.  20.62   0.57  1.485E-02  1120.29  14.910  6.585E-01 Bi214 
1173.99       11.  68.96   1.65  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1274.94        5. 115.89   1.72  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1333.30        2. 233.42   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.26        4. 148.48   1.80  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      417.   5.01   1.34  1.218E-02  1460.82  10.550  9.305E+00 K40   
1621.49        1. 419.29   1.92  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.54       18.  31.17   1.99  1.045E-02  1764.49  15.310  3.361E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.17    74.85        90.        48. 2.317E+03   62.92   0.382  -      sM
309.15    77.34        91.        79. 3.489E+03   42.43   0.626  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.98    59.55        90.         5.     0.002   521.81   0.750s
Th-234    255.26    63.87        98.         9.     0.003   310.42   0.750s
Th-234    370.06    92.57       125.        27.     0.010   123.90   0.750 
Ac-228    373.18    93.35       102.        26.     0.009   118.55   0.750D
U-235     373.18    93.35       102.        26.     0.009   118.55   0.750D
Eu-152    486.01   121.56        96.        24.     0.009   124.62   0.776 
Eu-154    491.17   122.85       123.       -18.    -0.007   177.31   0.777s
Pa-234    524.56   131.20       128.       -10.    -0.004   313.83   0.786s
U-235     574.87   143.78       131.        -3.    -0.001   994.57   0.798s
U-235     654.88   163.78       103.        16.     0.006   190.88   0.818s
U-235     742.95   185.80       106.        44.     0.016    72.29   0.840s
Ra-226    743.05   185.83        88.        45.     0.017    70.61   0.693s
Pb-212    954.45   238.68        95.       231.     0.086    17.68   0.932 
Pb-214    967.10   241.84        80.        57.     0.021    55.14   1.143s
Tl-208   1108.99   277.31        61.         7.     0.003   306.00   0.929s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.93   295.30        56.       118.     0.044    27.84   0.839s
Ac-228   1352.42   338.17        40.        86.     0.032    33.64   0.706s
Eu-152   1378.71   344.75        38.        11.     0.004   165.45   0.992s
Pb-214   1407.25   351.88        40.       182.     0.067    18.95   0.853 
Tl-208   2332.39   583.16        11.       112.     0.041    21.24   1.129 
Bi-214   2437.26   609.37        21.       141.     0.052    20.13   1.449 
Cs-137   2646.19   661.60        21.       394.     0.146    10.91   1.203s
Eu-154   2892.30   723.12        24.         1.     0.001   975.46   1.323s
Bi-212   2910.04   727.55        23.        18.     0.007    86.70   1.326s
Eu-152   3114.80   778.74        15.        -2.    -0.001   534.08   1.368s
Bi-212   3151.43   787.89         9.         1.     0.000  1089.40   1.373s
Tl-208   3440.30   860.10        20.        25.     0.009    82.52   0.312s
Eu-154   3494.32   873.60        18.        -2.    -0.001   718.07   1.441s
Pa-234   3520.39   880.12        19.        -1.     0.000  1744.38   1.446s
Pa-234   3531.93   883.00        18.         2.     0.001   507.96   1.448s
Ac-228   3644.99   911.26         9.        59.     0.022    32.12   0.611s
Pa-234   3782.06   945.52        19.        -3.    -0.001   398.75   1.495s
Ac-228   3875.39   968.85        32.        24.     0.009    78.73   1.512s
Eu-154   3983.06   995.76        18.         4.     0.001   325.95   1.532s
Eu-154   4014.20  1003.54        22.        -5.    -0.002   272.26   1.538s
Eu-152   4449.75  1112.40        22.        -4.    -0.001   342.68   1.613s
Bi-214   4482.57  1120.60        13.        49.     0.018    41.25   0.570s
Co-60    4696.18  1173.99        22.        11.     0.004   137.92   1.654s
Eu-154   5100.11  1274.94        12.         5.     0.002   231.79   1.720s
Co-60    5333.66  1333.30        13.         2.     0.001   466.84   1.755s
Eu-152   5633.62  1408.26        12.         4.     0.001   296.97   1.801s
K-40     5843.54  1460.72        18.       403.     0.149    10.01   1.341s
Bi-212   6486.89  1621.49         7.         1.     0.000   838.57   1.918s
Bi-214   7059.37  1764.54         7.        18.     0.007    62.34   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.8683E-01                                      5.12E+12             
911.20 3.868E-01  (  4.649E-02 1.61E+01 2.62E+01 G  
968.96 2.702E-01 -   1.497E-01 3.94E+01 1.59E+01 G  
338.32 6.538E-01 +   1.118E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 5.591E-01     5.148E-01 5.93E+01 4.10E+00 XA 

Am-241   I   4.8819E-02                                      1.58E+05             
59.54 4.882E-02 ?(  2.069E-01 2.61E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.0922E-01                                      5.12E+12             
727.33 4.092E-01 ?(  2.466E-01 4.34E+01 6.65E+00 G  
785.37 1.091E-01 -   9.574E-01 5.45E+02 1.11E+00 G  

1620.74 1.602E-01 -   1.072E+00 4.19E+02 1.51E+00 G  

Bi-214   N   3.8691E-01                                      5.84E+05             
609.31 4.040E-01  (  3.050E-02 1.01E+01 4.55E+01 G  

1120.29 6.585E-01 +   1.116E-01 2.06E+01 1.49E+01 G  
1764.49 3.361E-01 ?(  1.135E-01 3.12E+01 1.53E+01 G  

Co-60    T   1.3736E-02                                      1.93E+03             
1332.49 5.170E-03 ?(  1.906E-02 2.33E+02 1.00E+02 G  
1173.23 2.231E-02  (  2.272E-02 6.90E+01 9.98E+01 G  

Cs-137   I   6.4116E-01                                      1.10E+04             
661.66 6.412E-01 @(  1.724E-02 5.45E+00 8.50E+01 G  

Eu-152   I   4.5235E-02                                      4.94E+03             
344.28 3.739E-02 &(  4.755E-02 8.27E+01 2.66E+01 G  
121.78 5.629E-02 ?(  5.454E-02 6.23E+01 2.84E+01 G  
778.90-2.553E-02 -   1.086E-01 2.67E+02 1.30E+01 G  
964.08 0.000E+00 &   3.014E-01 1.00E+03 1.45E+01 G  

1112.08-5.973E-02 -   1.613E-01 1.71E+02 1.34E+01 G  
1408.01 4.018E-02 ?(  9.177E-02 1.48E+02 2.09E+01 G  

Eu-154   I   2.1118E-02                                      3.14E+03             
873.18-2.366E-02 ?(  1.367E-01 3.59E+02 1.22E+01 G  
123.07-3.063E-02 +   4.316E-02 8.87E+01 4.04E+01 G  

1274.43 2.890E-02 ?(  5.049E-02 1.16E+02 3.49E+01 G  
723.30 1.058E-02 ?(  8.373E-02 4.88E+02 2.00E+01 G  

1004.72-5.317E-02 +   1.128E-01 1.36E+02 1.79E+01 G  
996.25 6.727E-02 &(  1.715E-01 1.63E+02 1.05E+01 G  

K-40     N   9.3050E+00                                      4.57E+11             
1460.82 9.305E+00  (P 2.249E-01 5.01E+00 1.06E+01 G  

Pa-234   N  -9.4278E-03                                      1.63E+12             
131.30-3.702E-02 ?(  9.382E-02 1.57E+02 1.82E+01 G  
569.50 9.167E-04 %   1.495E-01 9.91E+03 9.30E+00 G  
946.00-4.263E-02 +   1.345E-01 1.99E+02 1.35E+01 G  
880.52-1.144E-02 +   1.629E-01 8.72E+02 1.05E+01 G  
883.24 4.234E-02 ?(  1.715E-01 2.54E+02 9.70E+00 G  

Pb-212   N   3.7185E-01                                      5.12E+12             
238.63 3.719E-01  (P 3.653E-02 8.84E+00 4.36E+01 G  
300.09-1.269E-02 % P 4.587E-01 1.00E+03 3.18E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_006.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.8257E-01                                      5.84E+05             
351.93 4.547E-01  (  3.675E-02 9.48E+00 3.56E+01 G  
295.22 5.074E-01  (  7.511E-02 1.39E+01 1.84E+01 G  
242.00 5.561E-01  (  2.024E-01 2.76E+01 7.27E+00 G  

Ra-226   N   7.9898E-01                                      5.84E+05             
186.21 7.990E-01 @(  3.924E-01 3.53E+01 3.56E+00 G  

Th-234   N   5.9123E-01                                      1.63E+12             
63.30 6.252E-01 ?(  1.562E+00 1.55E+02 3.75E+00 G  
92.59 5.619E-01  (  5.450E-01 6.20E+01 4.34E+00 G  

Tl-208   N   1.6615E-01                                      5.12E+12             
583.19 1.662E-01  (  1.159E-02 1.06E+01 8.50E+01 G  
277.37 8.580E-02 &   2.100E-01 1.53E+02 6.60E+00 G  
860.53 3.299E-01 +   1.402E-01 4.13E+01 1.24E+01 G  

U-235    N   4.9108E-02                                      2.57E+11             
143.77-1.890E-02 ?(  1.539E-01 4.97E+02 1.09E+01 G  
205.32 8.093E-03 %   2.888E-01 2.17E+03 5.02E+00 G  
163.36 1.919E-01 &(  2.909E-01 9.54E+01 5.08E+00 G  
185.72 4.944E-02 @(  2.677E-02 3.61E+01 5.70E+01 G  

Energy duplication    
93.35 3.980E-01 ?   3.664E-01 5.93E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.55        90.         5.     0.002   521.81   4.882E-02   
Th-234      63.87        98.         9.     0.003   310.42   6.252E-01   
Th-234      92.57       125.        27.     0.010   123.90   5.619E-01   
U-235       93.35       102.        26.     0.009   118.55   3.980E-01   
Eu-152     121.56        96.        24.     0.009   124.62   5.629E-02   
Eu-154     122.85       123.       -18.    -0.007   177.31  -3.063E-02   
Pa-234     131.20       128.       -10.    -0.004   313.83  -3.702E-02   
U-235      143.78       131.        -3.    -0.001   994.57  -1.890E-02   
U-235      163.78       103.        16.     0.006   190.88   1.919E-01   
U-235      185.80       106.        44.     0.016    72.29   4.944E-02   
Eu-152     344.75        38.        11.     0.004   165.45   3.739E-02   
Eu-154     723.12        24.         1.     0.001   975.46   1.058E-02   
Eu-152     778.74        15.        -2.    -0.001   534.08  -2.553E-02   
Eu-154     873.60        18.        -2.    -0.001   718.07  -2.366E-02   
Pa-234     880.12        19.        -1.     0.000  1744.38  -1.144E-02   
Pa-234     883.00        18.         2.     0.001   507.96   4.234E-02   
Pa-234     945.52        19.        -3.    -0.001   398.75  -4.263E-02   
Eu-154     995.76        18.         4.     0.001   325.95   6.727E-02   
Eu-154    1003.54        22.        -5.    -0.002   272.26  -5.317E-02   
Eu-152    1112.40        22.        -4.    -0.001   342.68  -5.973E-02   
Co-60     1173.99        22.        11.     0.004   137.92   2.231E-02   
Eu-154    1274.94        12.         5.     0.002   231.79   2.890E-02   
Co-60     1333.30        13.         2.     0.001   466.84   5.170E-03   
Eu-152    1408.26        12.         4.     0.001   296.97   4.018E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.8683E-01    3.8683E-01   1.2424E-01    1.2735E-01  4.649E-02
Am-241 #A    4.8813E-02    4.8819E-02   2.5474E-01    2.5477E-01  2.069E-01
Bi-212 #     4.0922E-01    4.0922E-01   3.5480E-01    3.5542E-01  2.466E-01
Bi-214       3.8689E-01    3.8691E-01   7.7889E-02    7.9807E-02  3.050E-02
Co-60  #A    1.3593E-02    1.3736E-02   1.8945E-02    1.8955E-02  1.906E-02
Cs-137 #     6.3998E-01    6.4116E-01   6.9949E-02    7.5730E-02  1.724E-02
Eu-152 #A    4.5050E-02    4.5235E-02   5.4594E-02    5.4637E-02  4.755E-02
Eu-154 #A    2.0982E-02    2.1118E-02   4.8949E-02    4.8961E-02  1.367E-01
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K-40         9.3050E+00    9.3050E+00   9.6332E-01    1.0704E+00  2.249E-01
Pa-234 #A   -9.4278E-03   -9.4278E-03   2.8146E-02    2.8243E-02  9.382E-02
Pb-212       3.7185E-01    3.7185E-01   6.7577E-02    7.2736E-02  3.653E-02
Pb-214       4.8256E-01    4.8257E-01   9.1464E-02    9.4207E-02  3.675E-02
Ra-226 #     7.9895E-01    7.9898E-01   5.6414E-01    5.6598E-01  3.924E-01
Th-234 #A    5.9123E-01    5.9123E-01   7.3254E-01    7.3466E-01  1.562E+00
Tl-208       1.6615E-01    1.6615E-01   3.5284E-02    3.6851E-02  1.159E-02
U-235  #A    4.9108E-02    4.9108E-02   3.5499E-02    3.5624E-02  1.539E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.295E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.2948645E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

100 of 517



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-004                   Client ID : FZ01-SU24-004         

Seqnum : 1414003683007                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140102_007                               Batch         : 205966                       Time      : 02-JAN-2014 17:21     

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45     Caldate       : 02-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.33 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0487           0.216                .26569           .26572           0.087        u        

Bismuth-212                         0.376             0.258                .40041           .40087           0.046        u        

Bismuth-214                         0.404             0.0349               .082834          .084799          0.013        u        

Cesium-137                          0.259             0.0147      0.07     .046027          .047499          -0.00047     u        

Cobalt-60                           -0.000423         0.0181      0.03     .021997          .021997          0            u        

Europium-152                        0.00695           0.0423               .036208          .036209          0.019        u        

Europium-154                        0.00904           0.109                .061195          .061197          0.016        u        

Lead-212                            0.354             0.0360               .06919           .073778          0.016        u        

Lead-214                            0.454             0.0335               .077009          .079885          0.0080       u        

Potassium-40                        8.71              0.220                .90876           1.0083           -0.21        u        

Protactinium-234                    0.0990            0.0907               .069235          .073474          -0.0042      u        

Radium-226 (By Bismuth-214)         0.404             0.0349      0.2      .082834          .084799          0.013        u        

Thallium-208                        0.139             0.00463              .029091          .030414          0.016        u        

Thorium-232 (By Actinium-228)       0.302             0.0518      0.9      .11692           .11894           0.037        u        

Thorium-234                         0.348             1.51                 1.8606           1.8609           -0.084       u        

Uranium-235                         0.0480            0.133                .036227          .036344          0.046        u        

u=use  

Page 1 of 1                                                                                                             1414003683007

101 of 517
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_007.An1              

Sample description                                             
251397-004,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_007.An1

Acquisition information
Start time:                 1/2/2014 17:21:40
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5233E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5233E+02) = 

2.8382E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:56:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1312

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.12        5. 267.52   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  3.478E-01 Th234 
74.79       38.  37.33   0.73  1.961E-02
76.93       70.  22.10   0.73  2.127E-02
93.16       19.  80.84   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.927E-01 U235  
93.35   5.760  2.927E-01 U235  

93.16       19.  80.84   0.75  3.251E-02    93.35   4.100  4.112E-01 Ac228 
93.35   5.760  2.927E-01 U235  

123.76        4. 338.59   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
143.83        7. 209.36   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  3.926E-02 U235  
186.10       41.  37.73   0.84  4.647E-02   185.72  57.000  4.394E-02 U235  

186.21   3.555  7.050E-01 Ra226 
185.72  57.000  4.394E-02 U235  

186.14       36.  39.38   0.44  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.179E-01 Ra226 

203.90       16.  74.63   0.62  4.511E-02
205.43        9. 163.54   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.134E-01 U235  
238.70      230.   8.45   0.89  4.202E-02   238.63  43.600  3.571E-01 Pb212 
241.87       43.  30.58   0.90  4.173E-02   242.00   7.268  3.882E-01 Pb214 
277.15        2. 421.06   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.29      104.  14.84   0.74  3.712E-02   295.22  18.414  4.259E-01 Pb214 
299.93       18.  54.69   0.95  3.674E-02   300.09   3.180  4.281E-01 Pb212 
338.34       28.  43.53   0.99  3.394E-02   338.32  11.400  2.049E-01 Ac228 
351.92      205.   8.20   1.03  3.304E-02   351.93  35.600  4.794E-01 Pb214 
569.40       23.  34.98   1.19  2.356E-02   569.50   9.300  2.926E-01 Pa234 
583.37       96.  10.49   1.00  2.316E-02   583.19  85.000  1.387E-01 Tl208 
609.33      149.   9.83   1.21  2.246E-02   609.31  45.490  3.978E-01 Bi214 
661.58      164.   8.88   1.46  2.119E-02   661.66  84.990  2.592E-01 Cs137 
727.32       16.  53.25   1.32  1.982E-02   727.33   6.650  3.342E-01 Bi212 
785.78        5. 160.79   1.37  1.878E-02   785.37   1.110    PBC<MDA Bi212 
795.62       46.  19.05   0.49  1.861E-02
860.05       25.  25.62   0.86  1.760E-02   860.53  12.400  3.202E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.55       47.  19.38   0.78  1.690E-02   911.20  26.200  3.016E-01 Ac228 
961.12        1. 521.52   1.50  1.623E-02   964.08  14.500    PBC<MDA Eu152 
969.12       48.  22.27   0.63  1.617E-02   968.96  15.900  5.282E-01 Ac228 
995.78        2. 381.41   1.52  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1120.02       59.  21.21   0.77  1.455E-02  1120.29  14.910  7.780E-01 Bi214 
1408.09        2. 278.66   1.77  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.72      384.   4.99   1.85  1.187E-02  1460.82  10.550  8.708E+00 K40   
1764.32       23.  20.85   0.31  1.013E-02  1764.49  15.310  4.213E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.18    74.79        82.        35. 1.785E+03   80.61   0.573  -      sM
307.74    76.93        90.        58. 2.727E+03   53.20   0.549  -      sM
815.48   203.90        65.        14. 3.168E+02  167.75   0.618  -      sc

3182.20   795.62         9.        46. 2.462E+03   38.11   0.487  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.31    59.57        82.        -5.    -0.002   545.13   0.750s
Th-234    252.52    63.12        81.         5.     0.002   535.04   0.750s
Th-234    369.46    92.37       141.       -10.    -0.004   357.46   0.750s
Ac-228    373.40    93.35       112.        19.     0.007   161.68   0.751D
U-235     373.40    93.35       112.        19.     0.007   161.68   0.751D
Eu-154    494.99   123.76       112.         4.     0.002   677.18   0.781s
U-235     575.24   143.83       107.         7.     0.003   418.73   0.802s
U-235     744.31   186.10        99.        41.     0.015    75.45   0.843s
Ra-226    744.46   186.14        78.        36.     0.013    78.77   0.436s
U-235     821.60   205.43       104.         9.     0.003   327.08   0.862s
Pb-212    954.65   238.70        99.       225.     0.083    19.55   1.033 
Pb-214    967.33   241.87        68.        43.     0.016    61.29   0.548s
Tl-208   1108.41   277.15        40.         2.     0.001   842.12   0.931s
Pb-214   1180.96   295.29        51.       102.     0.038    29.68   0.743 
Pb-212   1199.52   299.93        38.        18.     0.007   109.37   0.953s
Ac-228   1353.15   338.34        60.        28.     0.010    87.05   0.988s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152   1366.05   341.57        32.        -2.    -0.001  1020.71   0.994s
Pb-214   1407.46   351.92        36.       198.     0.074    16.41   1.027 
Pa-234   2277.29   569.40        20.        23.     0.008    69.96   1.193 
Tl-208   2333.16   583.37         2.        96.     0.036    20.98   0.995s
Bi-214   2437.01   609.33        29.       143.     0.053    19.67   1.209 
Cs-137   2646.01   661.58        16.       164.     0.061    17.76   1.459 
Bi-212   2908.97   727.32        26.        16.     0.006   106.51   1.321s
Eu-152   3112.88   778.29        21.        -4.    -0.001   366.79   1.361s
Bi-212   3142.84   785.78        25.         5.     0.002   321.57   1.366s
Tl-208   3439.94   860.05         5.        25.     0.009    51.24   0.859s
Pa-234   3516.62   879.22        15.        -1.    -0.001   787.28   1.438s
Ac-228   3645.97   911.55        12.        47.     0.017    38.77   0.775s
Eu-152   3844.28   961.12        10.         1.     0.000  1043.03   1.497s
Ac-228   3876.29   969.12        18.        48.     0.018    44.54   0.630s
Eu-154   3982.92   995.78        17.         2.     0.001   762.83   1.520s
Eu-154   4021.50  1005.42        20.        -5.    -0.002   249.81   1.526s
Eu-152   4454.68  1113.69        23.        -1.     0.000  1027.51   1.597s
Bi-214   4480.00  1120.02        22.        59.     0.022    42.42   0.772s
Eu-154   5088.73  1272.16        24.        -6.    -0.002   227.70   1.698s
Eu-152   5632.65  1408.09        11.         2.     0.001   557.32   1.774s
K-40     5843.29  1460.72        17.       384.     0.142     9.99   1.855 
Bi-214   7058.32  1764.32         0.        23.     0.009    41.70   0.312s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.0160E-01                                      5.12E+12             
911.20 3.016E-01  (  5.179E-02 1.94E+01 2.62E+01 G  
968.96 5.282E-01 +   1.098E-01 2.23E+01 1.59E+01 G  
338.32 2.049E-01 -   1.323E-01 4.35E+01 1.14E+01 G  

Energy duplication    
93.35 4.112E-01     5.255E-01 8.08E+01 4.10E+00 XA 

Am-241   I  -4.8740E-02                                      1.58E+05             
59.54-4.874E-02 ?(  2.158E-01 2.73E+02 3.59E+01 G  

Bi-212   N   3.7595E-01                                      5.12E+12             
727.33 3.342E-01 ?(  2.578E-01 5.33E+01 6.65E+00 G  
785.37 6.258E-01 ?(  1.586E+00 1.61E+02 1.11E+00 G  

1620.74 0.000E+00 &   4.023E-01 1.00E+03 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   4.0376E-01                                      5.84E+05             
609.31 3.978E-01  (P 3.487E-02 9.83E+00 4.55E+01 G  

1120.29 7.780E-01 +   1.418E-01 2.12E+01 1.49E+01 G  
1764.49 4.213E-01  (  4.268E-02 2.09E+01 1.53E+01 G  

Co-60    T  -4.2326E-04                                      1.93E+03             
1332.49-4.233E-04 &(  1.805E-02 2.60E+03 1.00E+02 G  
1173.23-1.754E-04 %   1.960E-02 6.79E+03 9.98E+01 G  

Cs-137   I   2.5921E-01                                      1.10E+04             
661.66 2.592E-01  (  1.473E-02 8.88E+00 8.50E+01 G  

Eu-152   I   6.9534E-03                                      4.94E+03             
344.28-5.089E-03 &(  4.227E-02 5.10E+02 2.66E+01 G  
121.78 2.311E-04 %   5.827E-02 1.53E+04 2.84E+01 G  
778.90-4.308E-02 +   1.248E-01 1.83E+02 1.30E+01 G  
964.08 1.052E-02 ?(  8.844E-02 5.22E+02 1.45E+01 G  

1112.08-1.959E-02 &   1.635E-01 5.14E+02 1.34E+01 G  
1408.01 1.983E-02 ?(  8.768E-02 2.79E+02 2.09E+01 G  

Eu-154   I   9.0367E-03                                      3.14E+03             
873.18 0.000E+00 ?(  1.087E-01 1.00E+03 1.22E+01 G  
123.07 7.157E-03 ?(  3.953E-02 3.39E+02 4.04E+01 G  

1274.43-4.006E-02 +   7.051E-02 1.14E+02 3.49E+01 G  
723.30-1.281E-03 %   7.888E-02 3.75E+03 2.00E+01 G  

1004.72-5.519E-02 +   1.067E-01 1.25E+02 1.79E+01 G  
996.25 2.674E-02 ?(  1.643E-01 3.81E+02 1.05E+01 G  

K-40     N   8.7076E+00                                      4.57E+11             
1460.82 8.708E+00  (P 2.196E-01 4.99E+00 1.06E+01 G  

Pa-234   N   9.8962E-02                                      1.63E+12             
131.30 0.000E+00 &(  9.069E-02 1.00E+03 1.82E+01 G  
569.50 2.926E-01  (  1.347E-01 3.50E+01 9.30E+00 G  
946.00 0.000E+00 -   1.605E-01 1.00E+03 1.35E+01 G  
880.52-2.259E-02 +   1.432E-01 3.94E+02 1.05E+01 G  
883.24 0.000E+00 &   1.138E-01 1.00E+03 9.70E+00 G  

Pb-212   N   3.5397E-01                                      5.12E+12             
238.63 3.486E-01  (  3.598E-02 9.77E+00 4.36E+01 G  
300.09 4.281E-01 &(  3.472E-01 5.47E+01 3.18E+00 G  

Pb-214   N   4.5423E-01                                      5.84E+05             
351.93 4.794E-01  (P 3.353E-02 8.20E+00 3.56E+01 G  
295.22 4.259E-01  (P 6.884E-02 1.48E+01 1.84E+01 G  
242.00 4.025E-01  (P 1.801E-01 3.06E+01 7.27E+00 G  

106 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:06:58
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_007.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   6.1787E-01                                      5.84E+05             
186.21 6.179E-01  (  3.544E-01 3.94E+01 3.56E+00 G  

Th-234   N   3.4776E-01                                      1.63E+12             
63.30 3.478E-01 &(  1.510E+00 2.68E+02 3.75E+00 G  
92.59-1.948E-01 +   5.640E-01 1.79E+02 4.34E+00 G  

Tl-208   N   1.3867E-01                                      5.12E+12             
583.19 1.387E-01  (  4.634E-03 1.05E+01 8.50E+01 G  
277.37 2.409E-02 -   1.649E-01 4.21E+02 6.60E+00 G  
860.53 3.202E-01 +   7.048E-02 2.56E+01 1.24E+01 G  

U-235    N   4.8014E-02                                      2.57E+11             
143.77 3.926E-02 &(  1.332E-01 2.09E+02 1.09E+01 G  
205.32 1.134E-01 ?(  2.991E-01 1.64E+02 5.02E+00 G  
163.36 1.178E-03 %   2.665E-01 1.37E+04 5.08E+00 G  
185.72 4.394E-02 *(  2.486E-02 3.77E+01 5.70E+01 G  

Energy duplication    
93.35 2.927E-01     3.741E-01 8.08E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.57        82.        -5.    -0.002   545.13  -4.874E-02   
Th-234      63.12        81.         5.     0.002   535.04   3.478E-01   
Th-234      92.37       141.       -10.    -0.004   357.46  -1.948E-01   
U-235       93.35       112.        19.     0.007   161.68   2.927E-01   
Eu-154     123.76       112.         4.     0.002   677.18   7.157E-03   
U-235      143.83       107.         7.     0.003   418.73   3.926E-02   
U-235      186.10        99.        41.     0.015    75.45   4.394E-02   
U-235      205.43       104.         9.     0.003   327.08   1.134E-01   
Eu-152     341.57        32.        -2.    -0.001  1020.71  -5.089E-03   
Pa-234     569.40        20.        23.     0.008    69.96   2.926E-01   
Bi-212     727.32        26.        16.     0.006   106.51   3.342E-01   
Eu-152     778.29        21.        -4.    -0.001   366.79  -4.308E-02   
Bi-212     785.78        25.         5.     0.002   321.57   6.258E-01   
Pa-234     879.22        15.        -1.    -0.001   787.28  -2.259E-02   
Eu-152     961.12        10.         1.     0.000  1043.03   1.052E-02   
Eu-154     995.78        17.         2.     0.001   762.83   2.674E-02   
Eu-154    1005.42        20.        -5.    -0.002   249.81  -5.519E-02   
Eu-152    1113.69        23.        -1.     0.000  1027.51  -1.959E-02   
Eu-154    1272.16        24.        -6.    -0.002   227.70  -4.006E-02   
Eu-152    1408.09        11.         2.     0.001   557.32   1.983E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.0160E-01    3.0160E-01   1.1692E-01    1.1894E-01  5.179E-02
Am-241 #A   -4.8734E-02   -4.8740E-02   2.6569E-01    2.6572E-01  2.158E-01
Bi-212 #     3.7595E-01    3.7595E-01   4.0041E-01    4.0087E-01  2.578E-01
Bi-214       4.0375E-01    4.0376E-01   8.2834E-02    8.4799E-02  3.487E-02
Co-60  #A   -4.1883E-04   -4.2326E-04   2.1997E-02    2.1997E-02  1.805E-02
Cs-137       2.5874E-01    2.5921E-01   4.6027E-02    4.7499E-02  1.473E-02
Eu-152 #A    6.9249E-03    6.9534E-03   3.6208E-02    3.6209E-02  4.227E-02
Eu-154 #A    8.9786E-03    9.0367E-03   6.1195E-02    6.1197E-02  1.087E-01
K-40         8.7076E+00    8.7076E+00   9.0876E-01    1.0083E+00  2.196E-01
Pa-234 #C    9.8962E-02    9.8962E-02   6.9235E-02    7.3474E-02  9.069E-02
Pb-212       3.5397E-01    3.5397E-01   6.9190E-02    7.3778E-02  3.598E-02
Pb-214       4.5422E-01    4.5423E-01   7.7009E-02    7.9885E-02  3.353E-02
Ra-226       6.1785E-01    6.1787E-01   4.8668E-01    4.8796E-01  3.544E-01
Th-234 #A    3.4776E-01    3.4776E-01   1.8606E+00    1.8609E+00  1.510E+00
Tl-208       1.3867E-01    1.3867E-01   2.9091E-02    3.0414E-02  4.634E-03
U-235  #A    4.8014E-02    4.8014E-02   3.6227E-02    3.6344E-02  1.332E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.124E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1236875E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-005                   Client ID : FZ01-SU24-005         

Seqnum : 1404003665007                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_007                               Batch         : 205966                       Time      : 02-JAN-2014 17:21     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 303.41 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.00710          0.246                .2994            .29941           0.087        u        

Bismuth-212                         0.549             0.275                .46271           .46357           0.046        u        

Bismuth-214                         0.472             0.0433               .098716          .10097           0.013        u        

Cesium-137                          0.636             0.0231      0.07     .076778          .081989          -0.00047     u        

Cobalt-60                           0.0138            0.0229      0.03     .030218          .030225          0            u        

Europium-152                        -0.0416           0.0639               .081374          .081399          0.019        u        

Europium-154                        0.0267            0.162                .11175           .11175           0.016        u        

Lead-212                            0.486             0.0431               .080756          .088082          0.016        u        

Lead-214                            0.560             0.0478               .10157           .10489           0.0080       u        

Potassium-40                        12.9              0.269                1.1973           1.3605           -0.21        u        

Protactinium-234                    0.0406            0.109                .054913          .055832          -0.0042      u        

Radium-226 (By Bismuth-214)         0.472             0.0433      0.2      .098716          .10097           0.013        u        

Thallium-208                        0.182             0.0199               .046634          .048065          0.016        u        

Thorium-232 (By Actinium-228)       0.672             0.0776      0.9      .14797           .15575           0.037        u        

Thorium-234                         0.778             1.78                 .99045           .99317           -0.084       u        

Uranium-235                         0.0710            0.170                .049537          .049724          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404003665007
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_007.An1              

Sample description                                             
251397-005,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_007.An1

Acquisition information
Start time:                 1/2/2014 17:21:09
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0341E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.0341E+02) = 

3.2959E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:52:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0882

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.28       12. 124.70   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.82       74.  20.99   0.73  2.070E-02
77.27      122.  13.47   0.73  2.255E-02
87.27       74.  22.40   0.74  2.942E-02
90.03       27.  50.42   0.74  3.112E-02
93.02       29.  63.67   0.75  3.262E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  7.113E-01 Ac228 
93.35   5.760  5.063E-01 U235  

93.19       34.  54.48   0.75  3.305E-02    92.59   4.343  7.869E-01 Th234 
93.35   4.100  8.227E-01 Ac228 
93.35   5.760  5.856E-01 U235  
93.35   5.760  5.856E-01 U235  

93.19       34.  54.48   0.75  3.305E-02    92.59   4.343  7.869E-01 Th234 
93.35   4.100  8.227E-01 Ac228 
93.35   5.760  5.856E-01 U235  

121.86        9. 190.02   0.78  4.391E-02   121.78  28.410    PBC<MDA Eu152 
144.60       19.  90.16   0.80  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.187E-01 U235  
185.91       58.  32.28   0.65  4.656E-02   185.72  57.000  7.209E-02 U235  

186.21   3.555  1.157E+00 Ra226 
185.72  57.000  7.209E-02 U235  

238.70      278.   8.11   0.94  4.224E-02   238.63  43.600  4.861E-01 Pb212 
241.55       47.  37.55   0.32  4.194E-02   242.00   7.268  5.065E-01 Pb214 
276.34       10. 119.78   0.93  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.30      149.  12.09   0.87  3.739E-02   295.22  18.414  7.148E-01 Pb214 
300.07       43.  28.18   0.95  3.702E-02   300.09   3.180  1.192E+00 Pb212 
338.40       62.  20.42   0.41  3.423E-02   338.32  11.400  5.249E-01 Ac228 
351.95      206.   9.06   0.79  3.334E-02   351.93  35.600  5.715E-01 Pb214 
583.30      105.  12.82   1.24  2.346E-02   583.19  85.000  1.744E-01 Tl208 
609.28      148.  10.46   1.03  2.276E-02   609.31  45.490  4.717E-01 Bi214 
661.62      351.   6.04   1.08  2.149E-02   661.66  84.990  6.355E-01 Cs137 
727.39       19.  42.17   1.33  2.012E-02   727.33   6.650  4.713E-01 Bi212 
860.65       16.  42.95   1.43  1.790E-02   860.53  12.400  2.335E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
882.00        8.  79.53   1.45  1.761E-02   880.52  10.500    PBC<MDA Pa234 
911.11       85.  14.53   1.16  1.719E-02   911.20  26.200  6.247E-01 Ac228 
945.50        6. 104.85   1.50  1.675E-02   946.00  13.500    PBC<MDA Pa234 
964.16        1. 976.03   1.51  1.653E-02   964.08  14.500    PBC<MDA Eu152 
968.87       60.  16.53   0.96  1.647E-02   968.96  15.900  7.509E-01 Ac228 
996.54        3. 209.19   1.53  1.615E-02   996.25  10.500    PBC<MDA Eu154 

1120.13       57.  20.14   1.34  1.485E-02  1120.29  14.910  8.552E-01 Bi214 
1333.32        5. 109.12   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.82      515.   4.52   1.72  1.218E-02  1460.82  10.550  1.288E+01 K40   
1620.83        5.  96.61   1.92  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.44       44.  15.08   0.33  1.045E-02  1764.49  15.310  9.073E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.12    74.83        98.        66. 3.188E+03   49.05   0.599  -       M
308.94    77.29        88.       117. 5.189E+03   29.70   0.709  -       M
348.79    87.25       102.        75. 2.539E+03   45.56   0.645  -       M
359.82    90.01        78.        30. 9.639E+02   90.92   0.721  -       M

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.91    63.28       103.        12.     0.004   249.40   0.750s
Th-234    371.85    93.02       158.        29.     0.011   127.33   0.750s
Ac-228    373.18    93.35       153.        34.     0.013   108.96   0.750D
U-235     373.18    93.35       153.        34.     0.013   108.96   0.750D
Eu-152    487.21   121.86       135.         9.     0.003   380.05   0.776s
Eu-154    490.84   122.77       147.       -18.    -0.007   192.82   0.777s
Pa-234    527.05   131.82       138.       -11.    -0.004   308.72   0.786s
U-235     578.15   144.60       130.        19.     0.007   180.31   0.798s
U-235     652.27   163.13       139.       -17.    -0.006   205.19   0.818s
U-235     742.86   185.78       126.        50.     0.018    69.81   0.840 
Ra-226    742.82   185.77       106.        52.     0.019    62.51   0.840 
U-235     821.07   205.33       114.       -10.    -0.004   317.27   0.859s
Pb-212    954.53   238.70       107.       271.     0.101    16.22   0.939 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    965.94   241.55       109.        47.     0.017    75.11   0.317s
Tl-208   1105.08   276.34        63.        10.     0.004   239.57   0.929 
Pb-214   1180.91   295.30        61.       149.     0.055    24.19   0.868s
Pb-212   1200.00   300.07        52.        43.     0.016    56.36   0.951 
Ac-228   1352.97   338.31        48.        58.     0.021    42.93   0.987s
Eu-152   1377.97   344.56        55.       -11.    -0.004   195.61   0.992s
Pb-214   1407.52   351.95        54.       206.     0.076    18.12   0.785s
Pa-234   2276.77   569.25        34.        -4.    -0.002   403.40   1.195s
Tl-208   2332.97   583.30        27.       105.     0.039    25.64   1.241 
Bi-214   2436.90   609.28        34.       148.     0.055    20.93   1.030 
Cs-137   2646.27   661.62        30.       351.     0.130    12.08   1.082 
Bi-212   2909.40   727.39        23.        19.     0.007    84.33   1.326s
Eu-152   3117.42   779.39        22.        -2.    -0.001   597.37   1.368s
Bi-212   3140.67   785.20        22.        -2.    -0.001   832.66   1.373s
Tl-208   3442.52   860.65        15.        16.     0.006    85.89   1.431s
Pa-234   3527.94   882.00        14.         8.     0.003   159.06   1.446s
Ac-228   3644.38   911.11        21.        85.     0.032    29.06   1.160 
Pa-234   3781.97   945.50        14.         6.     0.002   209.70   1.495s
Eu-152   3856.66   964.16        44.         1.     0.000  1952.07   1.509s
Ac-228   3875.48   968.87        10.        60.     0.022    33.06   0.960s
Eu-154   3986.19   996.54        20.         3.     0.001   418.38   1.532s
Eu-154   4013.42  1003.35        22.        -4.    -0.002   330.81   1.538s
Bi-214   4480.68  1120.13        19.        57.     0.021    40.28   1.337 
Eu-154   5097.28  1274.23        24.        -2.    -0.001   730.42   1.720s
Co-60    5333.72  1333.32        15.         5.     0.002   218.25   1.755s
K-40     5843.94  1460.82        20.       502.     0.186     9.05   1.717 
Bi-212   6484.27  1620.83         7.         5.     0.002   193.22   1.918s
Bi-214   7058.98  1764.44         0.        44.     0.016    30.15   0.333s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7236E-01                                      5.12E+12             
911.20 6.247E-01  (  7.763E-02 1.45E+01 2.62E+01 G  
968.96 7.509E-01  (  9.467E-02 1.65E+01 1.59E+01 G  
338.32 4.888E-01 -   1.366E-01 2.15E+01 1.14E+01 G  

Energy duplication    
93.35 8.227E-01     7.007E-01 5.45E+01 4.10E+00 XA 

Am-241   I  -7.0953E-03                                      1.58E+05             
59.54-7.095E-03 %(  2.462E-01 2.11E+03 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   5.4868E-01                                      5.12E+12             
727.33 4.713E-01 ?(  2.750E-01 4.22E+01 6.65E+00 G  
785.37-2.516E-01 -   1.694E+00 4.16E+02 1.11E+00 G  

1620.74 8.895E-01 ?(  1.239E+00 9.66E+01 1.51E+00 G  

Bi-214   N   4.7173E-01                                      5.84E+05             
609.31 4.717E-01  (  4.330E-02 1.05E+01 4.55E+01 G  

1120.29 8.552E-01 +   1.497E-01 2.01E+01 1.49E+01 G  
1764.49 9.073E-01 +   4.804E-02 1.51E+01 1.53E+01 G  

Co-60    T   1.3846E-02                                      1.93E+03             
1332.49 1.385E-02 &(  2.289E-02 1.09E+02 1.00E+02 G  
1173.23 2.002E-04 %   2.240E-02 6.80E+03 9.98E+01 G  

Cs-137   I   6.3554E-01                                      1.10E+04             
661.66 6.355E-01  (  2.306E-02 6.04E+00 8.50E+01 G  

Eu-152   I  -4.1601E-02                                      4.94E+03             
344.28-4.160E-02 &(  6.386E-02 9.78E+01 2.66E+01 G  
121.78 2.333E-02 +   7.188E-02 1.90E+02 2.84E+01 G  
778.90-3.006E-02 &   1.442E-01 2.99E+02 1.30E+01 G  
964.08 1.333E-02 +   2.133E-01 9.76E+02 1.45E+01 G  

1112.08 0.000E+00 +   1.109E-01 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 +   2.954E-02 1.00E+03 2.09E+01 G  

Eu-154   I   2.6709E-02                                      3.14E+03             
873.18-3.009E-03 %(  1.620E-01 3.28E+03 1.22E+01 G  
123.07-3.407E-02 +   5.251E-02 9.64E+01 4.04E+01 G  

1274.43-1.368E-02 +   8.072E-02 3.65E+02 3.49E+01 G  
723.30 0.000E+00 +   2.077E-01 1.00E+03 2.00E+01 G  

1004.72-4.867E-02 +   1.267E-01 1.65E+02 1.79E+01 G  
996.25 6.115E-02 ?(  2.029E-01 2.09E+02 1.05E+01 G  

K-40     N   1.2882E+01                                      4.57E+11             
1460.82 1.288E+01  (P 2.690E-01 4.52E+00 1.06E+01 G  

Pa-234   N   4.0607E-02                                      1.63E+12             
131.30-4.349E-02 ?(  1.085E-01 1.54E+02 1.82E+01 G  
569.50-6.301E-02 +   2.032E-01 2.02E+02 9.30E+00 G  
946.00 8.104E-02 ?(  1.280E-01 1.05E+02 1.35E+01 G  
880.52 1.344E-01 ?(  1.565E-01 7.95E+01 1.05E+01 G  
883.24 7.680E-03 %   1.876E-01 1.49E+03 9.70E+00 G  

Pb-212   N   4.8613E-01                                      5.12E+12             
238.63 4.861E-01  (P 4.309E-02 8.11E+00 4.36E+01 G  
300.09 1.192E+00 + P 4.732E-01 2.82E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   5.6047E-01                                      5.84E+05             
351.93 5.715E-01  (  4.777E-02 9.06E+00 3.56E+01 G  
295.22 7.148E-01 +   8.704E-02 1.21E+01 1.84E+01 G  
242.00 5.065E-01  (  2.635E-01 3.76E+01 7.27E+00 G  

Ra-226   N   1.0387E+00                                      5.84E+05             
186.21 1.039E+00 ?(  4.795E-01 3.13E+01 3.56E+00 G  

Th-234   N   7.7785E-01                                      1.63E+12             
63.30 8.908E-01 ?(  1.780E+00 1.25E+02 3.75E+00 G  
92.59 6.803E-01 ?(  6.828E-01 6.37E+01 4.34E+00 G  

Tl-208   N   1.8190E-01                                      5.12E+12             
583.19 1.744E-01  (  1.988E-02 1.28E+01 8.50E+01 G  
277.37 1.254E-01 -   2.385E-01 1.20E+02 6.60E+00 G  
860.53 2.335E-01 ?(  1.337E-01 4.29E+01 1.24E+01 G  

U-235    N   7.0960E-02                                      2.57E+11             
143.77 1.187E-01 ?(  1.704E-01 9.02E+01 1.09E+01 G  
205.32-1.415E-01 -   3.621E-01 1.59E+02 5.02E+00 G  
163.36-2.287E-01 +   3.754E-01 1.03E+02 5.08E+00 G  
185.72 6.179E-02 ?(  3.247E-02 3.49E+01 5.70E+01 G  

Energy duplication    
93.35 5.856E-01     4.988E-01 5.45E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.28       103.        12.     0.004   249.40   8.908E-01   
Th-234      93.02       158.        29.     0.011   127.33   6.803E-01   
U-235       93.35       153.        34.     0.013   108.96   5.856E-01   
Eu-154     122.77       147.       -18.    -0.007   192.82  -3.407E-02   
Pa-234     131.82       138.       -11.    -0.004   308.72  -4.349E-02   
U-235      144.60       130.        19.     0.007   180.31   1.187E-01   
U-235      163.13       139.       -17.    -0.006   205.19  -2.287E-01   
U-235      185.78       126.        50.     0.018    69.81   6.179E-02   
U-235      205.33       114.       -10.    -0.004   317.27  -1.415E-01   
Pa-234     569.25        34.        -4.    -0.002   403.40  -6.301E-02   
Pa-234     882.00        14.         8.     0.003   159.06   1.344E-01   
Pa-234     945.50        14.         6.     0.002   209.70   8.104E-02   
Eu-154     996.54        20.         3.     0.001   418.38   6.115E-02   
Eu-154    1003.35        22.        -4.    -0.002   330.81  -4.867E-02   
Eu-154    1274.23        24.        -2.    -0.001   730.42  -1.368E-02   
Co-60     1333.32        15.         5.     0.002   218.25   1.385E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7236E-01    6.7236E-01   1.4797E-01    1.5575E-01  7.763E-02
Am-241 #A   -7.0944E-03   -7.0953E-03   2.9940E-01    2.9941E-01  2.462E-01
Bi-212 #     5.4868E-01    5.4868E-01   4.6271E-01    4.6357E-01  2.750E-01
Bi-214       4.7171E-01    4.7173E-01   9.8716E-02    1.0097E-01  4.330E-02
Co-60  #A    1.3701E-02    1.3846E-02   3.0218E-02    3.0225E-02  2.289E-02
Cs-137       6.3436E-01    6.3554E-01   7.6778E-02    8.1989E-02  2.306E-02
Eu-152 #A   -4.1431E-02   -4.1601E-02   8.1374E-02    8.1399E-02  6.386E-02
Eu-154 #A    2.6537E-02    2.6709E-02   1.1175E-01    1.1175E-01  1.620E-01
K-40         1.2882E+01    1.2882E+01   1.1973E+00    1.3605E+00  2.690E-01
Pa-234 #A    4.0607E-02    4.0607E-02   5.4913E-02    5.5832E-02  1.085E-01
Pb-212       4.8613E-01    4.8613E-01   8.0756E-02    8.8082E-02  4.309E-02
Pb-214       5.6045E-01    5.6047E-01   1.0157E-01    1.0489E-01  4.777E-02
Ra-226 #     1.0387E+00    1.0387E+00   6.4931E-01    6.5202E-01  4.795E-01
Th-234 #A    7.7785E-01    7.7785E-01   9.9045E-01    9.9317E-01  1.780E+00
Tl-208       1.8190E-01    1.8190E-01   4.6634E-02    4.8065E-02  1.988E-02
U-235  #A    7.0960E-02    7.0960E-02   4.9537E-02    4.9724E-02  1.704E-01

117 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:06:24
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_007.An1              

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.748E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.7477169E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-006                   Client ID : FZ01-SU25-001         

Seqnum : 1414003683008                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140102_008                               Batch         : 205966                       Time      : 02-JAN-2014 18:08     

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45     Caldate       : 02-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 283.51 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0763           0.271                .33533           .33538           0.087        u        

Bismuth-212                         0.588             0.269                .41214           .41324           0.046        u        

Bismuth-214                         0.466             0.0474               .10582           .10787           0.013        u        

Cesium-137                          0.0470            0.0210      0.07     .031935          .032005          -0.00047     u        

Cobalt-60                           0.000160          0.0193      0.03     .023478          .023478          0            u        

Europium-152                        0.00503           0.0687               .052389          .052389          0.019        u        

Europium-154                        0.0451            0.175                .16406           .16408           0.016        u        

Lead-212                            0.468             0.0381               .079261          .086197          0.016        u        

Lead-214                            0.531             0.0486               .093671          .096905          0.0080       u        

Potassium-40                        13.2              0.310                1.2655           1.4287           -0.21        u        

Protactinium-234                    -0.0174           0.105                .12875           .12882           -0.0042      u        

Radium-226 (By Bismuth-214)         0.466             0.0474      0.2      .10582           .10787           0.013        u        

Thallium-208                        0.168             0.0183               .044418          .045694          0.016        u        

Thorium-232 (By Actinium-228)       0.547             0.0644      0.9      .12801           .13399           0.037        u        

Thorium-234                         2.29              1.85                 2.4226           2.4323           -0.084       u        

Uranium-235                         0.0784            0.161                .051637          .051856          0.046        u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1414003683008
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:53:14
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

Sample description                                             
251397-006,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_008.An1

Acquisition information
Start time:                 1/2/2014 18:08:02
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.8351E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  2.8351E+02) = 

3.5272E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:53:14
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:14:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0563

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.24       26.  52.80   0.75  1.051E-02    63.30   3.750  2.294E+00 Th234 
74.83       55.  25.82   0.73  1.959E-02
77.03      105.  14.83   0.73  2.131E-02
92.65       22.  54.74   0.75  3.206E-02    92.59   4.343  5.596E-01 Th234 
93.08       33.  44.98   0.75  3.251E-02    93.35   4.100  8.626E-01 Ac228 

93.35   5.760  6.140E-01 U235  
93.35   5.760  6.140E-01 U235  

93.41       19.  68.97   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.654E-01 U235  

122.20        3. 520.96   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
123.07  40.400  5.011E-03 Eu154 

143.66       15. 100.69   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  
143.77  10.940  1.002E-01 U235  

186.01       40.  37.15   0.80  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  8.470E-01 Ra226 
185.72  57.000  5.279E-02 U235  

186.09       45.  32.94   0.84  4.647E-02   185.72  57.000  6.027E-02 U235  
186.21   3.555  9.670E-01 Ra226 

206.09       15.  88.26   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.363E-01 U235  

238.61      243.   8.46   0.85  4.203E-02   238.63  43.600  4.682E-01 Pb212 
241.80       66.  23.49   0.42  4.172E-02   242.00   7.268  7.681E-01 Pb214 
277.90        6. 195.22   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.17      116.  14.32   0.95  3.713E-02   295.22  18.414  5.949E-01 Pb214 
300.42       47.  22.25   0.68  3.674E-02   300.09   3.180  1.421E+00 Pb212 
338.34       72.  19.25   0.65  3.394E-02   338.32  11.400  6.570E-01 Ac228 
351.93      172.   9.72   0.80  3.304E-02   351.93  35.600  4.977E-01 Pb214 
583.35       96.  13.25   0.55  2.316E-02   583.19  85.000  1.718E-01 Tl208 
609.36      136.  10.85   1.01  2.246E-02   609.31  45.490  4.505E-01 Bi214 
661.61       24.  33.96   1.27  2.119E-02   661.66  84.990  4.701E-02 Cs137 
727.34       22.  35.05   1.32  1.982E-02   727.33   6.650  5.879E-01 Bi212 
781.77        1. 888.62   1.36  1.889E-02   778.90  12.970    PBC<MDA Eu152 
859.96        9.  65.50   1.42  1.760E-02   860.53  12.400  1.391E-01 Tl208 
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:53:14
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
873.58        3. 234.66   1.43  1.742E-02   873.18  12.170    PBC<MDA Eu154 

873.18  12.170  4.670E-02 Eu154 
911.50       68.  15.34   1.19  1.690E-02   911.20  26.200  5.423E-01 Ac228 
968.98       35.  25.02   1.50  1.617E-02   968.96  15.900  4.764E-01 Ac228 
996.61        2. 277.65   1.52  1.585E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.331E-02 Eu154 
1120.31       32.  23.43   1.34  1.455E-02  1120.29  14.910  5.127E-01 Bi214 
1407.17        1. 808.62   1.77  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.86      486.   4.62   1.43  1.187E-02  1460.82  10.550  1.322E+01 K40   
1764.19       51.  14.00   0.50  1.013E-02  1764.49  15.310  1.161E+00 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.11    74.77        85.        50. 2.567E+03   60.06   0.576  -        
307.93    76.98        87.        92. 4.322E+03   35.98   0.753  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.49    59.36        84.        -6.    -0.002   439.41   0.750s
Th-234    252.99    63.24        79.        26.     0.009   105.60   0.750 
Th-234    370.35    92.59        62.        22.     0.008   109.47   0.750D
Ac-228    373.40    93.35        80.        19.     0.007   137.94   0.751D
U-235     373.40    93.35        91.        33.     0.012    89.96   0.751D
Eu-152    486.41   121.61       125.       -12.    -0.004   271.21   0.780s
Eu-154    488.75   122.20        84.         3.     0.001  1041.92   0.781s
Pa-234    526.02   131.52       113.        -4.    -0.002   740.37   0.789s
U-235     574.60   143.66       101.        15.     0.005   201.37   0.802 
U-235     656.33   164.10       110.       -13.    -0.005   227.62   0.821s
U-235     744.25   186.09        88.        45.     0.017    65.89   0.843s
Ra-226    743.92   186.01        80.        40.     0.015    74.31   0.797s
U-235     824.26   206.09        81.        15.     0.006   176.52   0.862s
Pb-212    954.29   238.61        72.       243.     0.090    16.93   0.853 
Pb-214    967.04   241.80        74.        66.     0.024    46.99   0.418s
Tl-208   1111.42   277.90        77.         6.     0.002   390.44   0.931s
Pb-214   1180.49   295.17        59.       115.     0.043    28.63   0.955 
Pb-212   1201.50   300.42        24.        47.     0.017    44.51   0.681s
Ac-228   1353.15   338.34        40.        72.     0.027    38.49   0.652s
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:53:14
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1407.50   351.93        48.       166.     0.061    19.43   0.798 
Pa-234   2279.84   570.04        36.        -4.    -0.001   459.07   1.193s
Tl-208   2333.10   583.35        19.        96.     0.035    26.50   0.546s
Bi-214   2437.14   609.36        35.       130.     0.048    21.69   1.006 
Cs-137   2646.14   661.61        21.        24.     0.009    67.93   1.269s
Bi-212   2909.05   727.34        19.        22.     0.008    70.11   1.321s
Eu-152   3126.78   781.77        21.         1.     0.000  1777.23   1.361s
Tl-208   3439.58   859.96        12.         9.     0.003   131.00   1.423s
Eu-154   3494.08   873.58        20.         3.     0.001   469.33   1.432s
Pa-234   3540.01   885.06        25.        -8.    -0.003   181.65   1.440s
Ac-228   3645.76   911.50        12.        68.     0.025    30.68   1.189 
Pa-234   3788.88   947.27        17.        -2.    -0.001   519.86   1.485s
Eu-152   3867.98   967.05        37.       -11.    -0.004   171.67   1.498s
Ac-228   3875.70   968.98        20.        35.     0.013    50.04   1.501s
Eu-154   3986.26   996.61        15.         2.     0.001   555.30   1.520s
Bi-214   4481.15  1120.31         8.        32.     0.012    46.85   1.337 
Eu-152   5629.00  1407.17        11.         1.     0.000  1617.23   1.774s
K-40     5843.86  1460.86        22.       469.     0.174     9.23   1.429 
Bi-214   7057.78  1764.19         0.        51.     0.019    28.01   0.500s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.4714E-01                                      5.12E+12             
911.20 5.423E-01  (  6.437E-02 1.53E+01 2.62E+01 G  
968.96 4.764E-01 ?(  1.442E-01 2.50E+01 1.59E+01 G  
338.32 6.570E-01  (  1.345E-01 1.92E+01 1.14E+01 G  

Energy duplication    
93.35 5.133E-01     5.507E-01 6.90E+01 4.10E+00 XA 

Am-241   I  -7.6315E-02                                      1.58E+05             
59.54-7.632E-02 ?(  2.714E-01 2.20E+02 3.59E+01 G  

Bi-212   N   5.8786E-01                                      5.12E+12             
727.33 5.879E-01  (  2.693E-01 3.51E+01 6.65E+00 G  
785.37 0.000E+00 &   1.613E+00 1.00E+03 1.11E+00 G  

1620.74 0.000E+00 &   2.101E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.6587E-01                                      5.84E+05             
609.31 4.505E-01  (P 4.740E-02 1.08E+01 4.55E+01 G  

1120.29 5.127E-01  (  1.106E-01 2.34E+01 1.49E+01 G  
1764.49 1.161E+00 +   5.304E-02 1.40E+01 1.53E+01 G  
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:53:14
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.5987E-04                                      1.93E+03             
1332.49 1.599E-04 %(  1.931E-02 7.34E+03 1.00E+02 G  
1173.23 0.000E+00 -   1.857E-02 1.00E+03 9.98E+01 G  

Cs-137   I   4.7011E-02                                      1.10E+04             
661.66 4.701E-02 ?(  2.101E-02 3.40E+01 8.50E+01 G  

Eu-152   I   5.0272E-03                                      4.94E+03             
344.28 0.000E+00 ?(  6.872E-02 1.00E+03 2.66E+01 G  
121.78-3.392E-02 +   7.404E-02 1.36E+02 2.84E+01 G  
778.90 1.055E-02 ?(  1.531E-01 8.89E+02 1.30E+01 G  
964.08-1.623E-01 &   2.146E-01 8.58E+01 1.45E+01 G  

1112.08-2.337E-03 &   1.741E-01 4.53E+03 1.34E+01 G  
1408.01 8.002E-03 &(  1.052E-01 8.09E+02 2.09E+01 G  

Eu-154   I   4.5129E-02                                      3.14E+03             
873.18 4.670E-02 ?(  1.746E-01 2.35E+02 1.22E+01 G  
123.07 5.011E-03 &   4.269E-02 5.21E+02 4.04E+01 G  

1274.43 0.000E+00 &   8.087E-02 1.00E+03 3.49E+01 G  
723.30 8.223E-04 %   6.807E-02 5.03E+03 2.00E+01 G  

1004.72-4.967E-03 &   1.217E-01 1.50E+03 1.79E+01 G  
996.25 4.331E-02 &(  1.917E-01 2.78E+02 1.05E+01 G  

K-40     N   1.3218E+01                                      4.57E+11             
1460.82 1.322E+01  (P 3.099E-01 4.62E+00 1.06E+01 G  

Pa-234   N  -1.7390E-02                                      1.63E+12             
131.30-1.739E-02 ?(  1.051E-01 3.70E+02 1.82E+01 G  
569.50-6.077E-02 +   2.239E-01 2.30E+02 9.30E+00 G  
946.00-3.664E-02 &   1.518E-01 2.60E+02 1.35E+01 G  
880.52 0.000E+00 +   9.241E-02 1.00E+03 1.05E+01 G  
883.24-1.778E-01 +   2.463E-01 9.08E+01 9.70E+00 G  

Pb-212   N   4.6824E-01                                      5.12E+12             
238.63 4.682E-01  (  3.810E-02 8.46E+00 4.36E+01 G  
300.09 1.421E+00 +   3.450E-01 2.23E+01 3.18E+00 G  

Pb-214   N   5.3082E-01                                      5.84E+05             
351.93 4.977E-01  (P 4.855E-02 9.72E+00 3.56E+01 G  
295.22 5.949E-01  (P 9.231E-02 1.43E+01 1.84E+01 G  
242.00 7.681E-01 + P 2.335E-01 2.35E+01 7.27E+00 G  

Ra-226   N   8.4699E-01                                      5.84E+05             
186.21 8.470E-01 @(  4.469E-01 3.72E+01 3.56E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_008.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   2.2940E+00                                      1.63E+12             
63.30 2.294E+00 ?(  1.851E+00 5.28E+01 3.75E+00 G  
92.59 5.596E-01 -   4.649E-01 5.47E+01 4.34E+00 G  

Tl-208   N   1.6764E-01                                      5.12E+12             
583.19 1.718E-01  (  1.831E-02 1.32E+01 8.50E+01 G  
277.37 8.986E-02 -   2.831E-01 1.95E+02 6.60E+00 G  
860.53 1.391E-01 ?(  1.282E-01 6.55E+01 1.24E+01 G  

U-235    N   7.8374E-02                                      2.57E+11             
143.77 1.002E-01 ?(  1.606E-01 1.01E+02 1.09E+01 G  
205.32 2.363E-01 &(  3.287E-01 8.83E+01 5.02E+00 G  
163.36-1.970E-01 +   3.587E-01 1.14E+02 5.08E+00 G  
185.72 6.027E-02 @(  2.919E-02 3.29E+01 5.70E+01 G  

Energy duplication    
93.35 6.140E-01     4.191E-01 4.50E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.36        84.        -6.    -0.002   439.41  -7.632E-02   
U-235       93.35        91.        33.     0.012    89.96   6.140E-01   
Eu-152     121.61       125.       -12.    -0.004   271.21  -3.392E-02   
Eu-154     122.20        84.         3.     0.001  1041.92   5.011E-03   
Pa-234     131.52       113.        -4.    -0.002   740.37  -1.739E-02   
U-235      143.66       101.        15.     0.005   201.37   1.002E-01   
U-235      164.10       110.       -13.    -0.005   227.62  -1.970E-01   
U-235      186.09        88.        45.     0.017    65.89   6.027E-02   
U-235      206.09        81.        15.     0.006   176.52   2.363E-01   
Pa-234     570.04        36.        -4.    -0.001   459.07  -6.077E-02   
Bi-212     727.34        19.        22.     0.008    70.11   5.879E-01   
Eu-152     781.77        21.         1.     0.000  1777.23   1.055E-02   
Eu-154     873.58        20.         3.     0.001   469.33   4.670E-02   
Pa-234     885.06        25.        -8.    -0.003   181.65  -1.778E-01   
Pa-234     947.27        17.        -2.    -0.001   519.86  -3.664E-02   
Eu-152     967.05        37.       -11.    -0.004   171.67  -1.623E-01   
Eu-154     996.61        15.         2.     0.001   555.30   4.331E-02   
Eu-152    1407.17        11.         1.     0.000  1617.23   8.002E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.4714E-01    5.4714E-01   1.2801E-01    1.3399E-01  6.437E-02
Am-241 #A   -7.6305E-02   -7.6315E-02   3.3533E-01    3.3538E-01  2.714E-01
Bi-212 #     5.8786E-01    5.8786E-01   4.1214E-01    4.1324E-01  2.693E-01
Bi-214       4.6586E-01    4.6587E-01   1.0582E-01    1.0787E-01  4.740E-02
Co-60  #A    1.5819E-04    1.5987E-04   2.3478E-02    2.3478E-02  1.931E-02
Cs-137 #     4.6924E-02    4.7011E-02   3.1935E-02    3.2005E-02  2.101E-02
Eu-152 #A    5.0065E-03    5.0272E-03   5.2389E-02    5.2389E-02  6.872E-02
Eu-154 #A    4.4838E-02    4.5129E-02   1.6406E-01    1.6408E-01  1.746E-01
K-40         1.3218E+01    1.3218E+01   1.2655E+00    1.4287E+00  3.099E-01
Pa-234 #A   -1.7390E-02   -1.7390E-02   1.2875E-01    1.2882E-01  1.051E-01
Pb-212       4.6824E-01    4.6824E-01   7.9261E-02    8.6197E-02  3.810E-02
Pb-214       5.3080E-01    5.3082E-01   9.3671E-02    9.6905E-02  4.855E-02
Ra-226 #     8.4696E-01    8.4699E-01   6.2939E-01    6.3125E-01  4.469E-01
Th-234       2.2940E+00    2.2940E+00   2.4226E+00    2.4323E+00  1.851E+00
Tl-208       1.6764E-01    1.6764E-01   4.4418E-02    4.5694E-02  1.831E-02
U-235  #A    7.8374E-02    7.8374E-02   5.1637E-02    5.1856E-02  1.606E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.859E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.8585854E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-007                   Client ID : FZ01-SU25-002         

Seqnum : 1404003665008                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_008                               Batch         : 205966                       Time      : 02-JAN-2014 18:07     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 323.46 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0388           0.192                .23584           .23585           0.087        u        

Bismuth-212                         0.178             0.262                .34159           .34172           0.046        u        

Bismuth-214                         0.463             0.0436               .10076           .10289           0.013        u        

Cesium-137                          0.143             0.0181      0.07     .041466          .041965          -0.00047     u        

Cobalt-60                           0.000450          0.0212      0.03     .00098307        .00098328        0            u        

Europium-152                        0.0351            0.0749               .062038          .062061          0.019        u        

Europium-154                        0.0165            0.162                .090389          .090393          0.016        u        

Lead-212                            0.452             0.0371               .074263          .081143          0.016        u        

Lead-214                            0.416             0.0434               .079948          .082282          0.0080       u        

Potassium-40                        10.9              0.263                1.089            1.2193           -0.21        u        

Protactinium-234                    0.00596           0.105                .027141          .027182          -0.0042      u        

Radium-226 (By Bismuth-214)         0.463             0.0436      0.2      .10076           .10289           0.013        u        

Thallium-208                        0.166             0.0210               .04661           .047801          0.016        u        

Thorium-232 (By Actinium-228)       0.613             0.0656      0.9      .16996           .17564           0.037        u        

Thorium-234                         -0.603            1.74                 2.1482           2.149            -0.084       u        

Uranium-235                         0.0396            0.151                .027448          .027553          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404003665008

128 of 517
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_008.An1              

Sample description                                             
251397-007,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_008.An1

Acquisition information
Start time:                 1/2/2014 18:07:13
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2346E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.2346E+02) = 

3.0916E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1206

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.30        8.  77.01   0.00  0.000E+00
74.87       65.  23.62   0.73  2.072E-02
77.24       91.  17.29   0.73  2.250E-02
92.92       38.  42.65   0.40  3.281E-02    93.35   5.760  6.210E-01 U235  

93.35   4.100  8.724E-01 Ac228 
92.59   4.343  8.344E-01 Th234 

185.85       45.  35.02   0.80  4.656E-02   185.72  57.000  5.281E-02 U235  
186.21   3.555  8.474E-01 Ra226 
185.72  57.000  5.281E-02 U235  

238.65      272.   7.46   0.89  4.224E-02   238.63  43.600  4.468E-01 Pb212 
241.30       24.  60.48   0.89  4.201E-02
241.86       22.  67.39   0.89  4.194E-02   242.00   7.268    PBC<MDA Pb214 
255.16       18.  54.43   0.70  4.077E-02
277.15       19.  48.34   0.93  3.885E-02   277.37   6.600  2.344E-01 Tl208 
295.36       94.  15.83   1.10  3.739E-02   295.22  18.414  4.242E-01 Pb214 
300.37       16.  67.21   0.95  3.702E-02   300.09   3.180    PBC<MDA Pb212 
338.38       53.  20.44   0.91  3.423E-02   338.32  11.400  4.234E-01 Ac228 
344.28        1. 938.52   0.99  3.384E-02   344.28  26.590    PBC<MDA Eu152 
352.01      158.  10.88   1.09  3.334E-02   351.93  35.600  4.120E-01 Pb214 
583.04      105.  14.06   0.58  2.347E-02   583.19  85.000  1.636E-01 Tl208 
609.25      155.  10.88   1.21  2.276E-02   609.31  45.490  4.631E-01 Bi214 
661.70       84.  14.54   1.04  2.148E-02   661.66  84.990  1.426E-01 Cs137 
723.60        2. 375.43   1.32  2.019E-02   723.30  20.050    PBC<MDA Eu154 

723.30  20.050  1.560E-02 Eu154 
727.21        8.  96.10   1.33  2.012E-02   727.33   6.650    PBC<MDA Bi212 
788.70        1. 423.48   1.37  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.79       13.  47.20   1.43  1.790E-02   860.53  12.400  1.807E-01 Tl208 
882.91        3. 241.02   1.45  1.757E-02   883.24   9.700    PBC<MDA Pa234 
911.26       89.  13.87   1.32  1.719E-02   911.20  26.200  6.127E-01 Ac228 
969.19       39.  26.16   0.54  1.647E-02   968.96  15.900  4.609E-01 Ac228 
996.64        2. 273.69   1.53  1.615E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  4.297E-02 Eu154 
1120.43       20.  37.19   1.62  1.485E-02  1120.29  14.910  2.822E-01 Bi214 
1173.16        4. 153.29   1.65  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1407.75        6.  88.48   1.80  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1460.71      468.   4.84   1.94  1.218E-02  1460.82  10.550  1.093E+01 K40   
1764.10       14.  31.06   1.99  1.045E-02  1764.49  15.310  2.741E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.30        20.         8. 0.000E+00  154.03   0.000  -      
299.22    74.86        89.        68. 3.277E+03   47.04   0.704  -        
308.68    77.22        77.        90. 4.000E+03   34.71   0.893  -      s 
964.29   241.28        79.        27. 6.524E+02   99.16   0.894  -       D

1020.38   255.16        39.        18. 4.415E+02  108.87   0.698  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.07    58.82        71.        -4.    -0.001   607.60   0.750s
Th-234    252.58    63.20       111.        -9.    -0.003   356.24   0.750s
U-235     373.18    93.35        88.        40.     0.015    72.77   0.750D
Ac-228    373.18    93.35        88.        40.     0.015    72.77   0.750D
Eu-154    492.69   123.23       121.       -10.    -0.004   320.69   0.777s
Pa-234    524.87   131.28       145.        -4.    -0.002   772.84   0.786s
U-235     579.83   145.02       116.        -7.    -0.002   475.30   0.798s
U-235     653.06   163.33       120.       -14.    -0.005   230.48   0.818s
U-235     743.81   186.02       109.        47.     0.017    69.28   0.840 
Ra-226    742.93   185.80        84.        45.     0.017    67.37   0.794 
U-235     821.78   205.51       103.        -6.    -0.002   456.15   0.859s
Pb-212    954.23   238.62        90.       270.     0.100    16.05   0.734 
Pb-214    967.72   242.00        99.        22.     0.008   134.77   0.895D
Tl-208   1108.34   277.15        34.        19.     0.007    96.69   0.929 
Pb-214   1181.15   295.36        50.        94.     0.035    31.66   1.097 
Pb-212   1201.22   300.37        54.        16.     0.006   134.43   0.951s
Ac-228   1353.25   338.38        29.        53.     0.020    40.89   0.910 
Eu-152   1376.84   344.28        87.         1.     0.001  1877.04   0.992s
Pb-214   1407.76   352.01        51.       158.     0.059    21.77   1.092 
Pa-234   2275.90   569.04        25.        -3.    -0.001   523.08   1.194s
Tl-208   2331.92   583.04        34.       105.     0.039    28.12   0.577s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.76   609.25        39.       155.     0.057    21.76   1.208 
Cs-137   2646.60   661.70        21.        84.     0.031    29.07   1.043 
Eu-154   2894.23   723.60        28.         2.     0.001   750.86   1.323s
Bi-212   2908.67   727.21        24.         8.     0.003   192.19   1.326s
Eu-152   3117.24   779.34        20.        -1.     0.000  1058.95   1.368s
Bi-212   3154.66   788.70        12.         1.     0.000   846.95   1.373 
Tl-208   3443.08   860.79        12.        13.     0.005    94.40   1.431s
Pa-234   3531.58   882.91        19.         3.     0.001   482.04   1.448s
Ac-228   3645.01   911.26        17.        89.     0.033    27.74   1.317s
Pa-234   3801.48   950.37        18.        -6.    -0.002   214.48   1.495s
Ac-228   3876.76   969.19        21.        39.     0.014    52.32   0.542s
Eu-154   3986.58   996.64        19.         2.     0.001   547.39   1.532s
Eu-154   4015.47  1003.86        17.        -4.    -0.001   318.67   1.538s
Eu-152   4446.79  1111.66        23.        -3.    -0.001   449.21   1.613s
Bi-214   4481.90  1120.43        18.        20.     0.007    74.39   1.619s
Co-60    4692.86  1173.16        21.         4.     0.002   306.58   1.654s
Eu-154   5096.01  1273.91        20.        -3.    -0.001   444.49   1.720s
Co-60    5315.38  1328.73        14.        -4.    -0.001   311.97   1.755s
Eu-152   5631.58  1407.75        12.         6.     0.002   176.97   1.801 
K-40     5843.49  1460.71        22.       454.     0.168     9.67   1.941 
Bi-214   7057.65  1764.10         3.        14.     0.005    62.11   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1275E-01                                      5.12E+12             
911.20 6.127E-01 @(  6.560E-02 1.39E+01 2.62E+01 G  
968.96 4.609E-01 -   1.262E-01 2.62E+01 1.59E+01 G  
338.32 4.234E-01 -   9.880E-02 2.04E+01 1.14E+01 G  

Energy duplication    
93.35 9.235E-01 +   4.992E-01 3.64E+01 4.10E+00 XA 

Am-241   I  -3.8814E-02                                      1.58E+05             
59.54-3.881E-02 ?(  1.916E-01 3.04E+02 3.59E+01 G  

Bi-212   N   1.7774E-01                                      5.12E+12             
727.33 1.782E-01 ?(  2.615E-01 9.61E+01 6.65E+00 G  
785.37 1.751E-01  (  1.193E+00 4.23E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.837E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.6312E-01                                      5.84E+05             
609.31 4.631E-01  (  4.356E-02 1.09E+01 4.55E+01 G  

1120.29 2.822E-01 -   1.386E-01 3.72E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 2.741E-01 -   7.265E-02 3.11E+01 1.53E+01 G  

Co-60    T   4.4951E-04                                      1.93E+03             
1332.49-8.759E-03 ?(  2.121E-02 1.56E+02 1.00E+02 G  
1173.23 9.670E-03 ?(  2.322E-02 1.53E+02 9.98E+01 G  

Cs-137   I   1.4263E-01                                      1.10E+04             
661.66 1.426E-01  (  1.813E-02 1.45E+01 8.50E+01 G  

Eu-152   I   3.5056E-02                                      4.94E+03             
344.28 4.864E-03 &(  7.490E-02 9.39E+02 2.66E+01 G  
121.78 0.000E+00 -   5.610E-02 1.00E+03 2.84E+01 G  
778.90-1.505E-02 +   1.294E-01 5.29E+02 1.30E+01 G  
964.08 0.000E+00 &   2.852E-01 1.00E+03 1.45E+01 G  

1112.08-4.868E-02 +   1.743E-01 2.25E+02 1.34E+01 G  
1408.01 7.356E-02  (  9.553E-02 8.85E+01 2.09E+01 G  

Eu-154   I   1.6513E-02                                      3.14E+03             
873.18-4.810E-03 %(  1.621E-01 2.05E+03 1.22E+01 G  
123.07-1.726E-02 +   4.468E-02 1.60E+02 4.04E+01 G  

1274.43-1.946E-02 +   6.877E-02 2.22E+02 3.49E+01 G  
723.30 1.560E-02 &(  9.479E-02 3.75E+02 2.00E+01 G  

1004.72-4.149E-02 +   1.031E-01 1.59E+02 1.79E+01 G  
996.25 4.297E-02 ?(  1.881E-01 2.74E+02 1.05E+01 G  

K-40     N   1.0932E+01                                      4.57E+11             
1460.82 1.093E+01  (P 2.633E-01 4.84E+00 1.06E+01 G  

Pa-234   N   5.9596E-03                                      1.63E+12             
131.30-1.655E-02 ?(  1.046E-01 3.86E+02 1.82E+01 G  
569.50-3.890E-02 +   1.632E-01 2.62E+02 9.30E+00 G  
946.00-8.209E-02 +   1.341E-01 1.07E+02 1.35E+01 G  
880.52-2.465E-03 &   1.630E-01 4.02E+03 1.05E+01 G  
883.24 4.819E-02 ?(  1.851E-01 2.41E+02 9.70E+00 G  

Pb-212   N   4.5195E-01                                      5.12E+12             
238.63 4.541E-01  (P 3.708E-02 8.02E+00 4.36E+01 G  
300.09 4.219E-01 ?(P 4.506E-01 6.72E+01 3.18E+00 G  

Pb-214   N   4.1614E-01                                      5.84E+05             
351.93 4.120E-01  (  4.338E-02 1.09E+01 3.56E+01 G  
295.22 4.242E-01  (  7.374E-02 1.58E+01 1.84E+01 G  
242.00 2.235E-01 -   2.354E-01 6.74E+01 7.27E+00 G  

Ra-226   N   8.4176E-01                                      5.84E+05             
186.21 8.418E-01  (  3.995E-01 3.37E+01 3.56E+00 G  

133 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:52:30
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_008.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -6.0301E-01                                      1.63E+12             
63.30-6.030E-01 ?(  1.737E+00 1.78E+02 3.75E+00 G  
92.59 0.000E+00 +   4.889E-01 1.00E+03 4.34E+00 G  

Tl-208   N   1.6574E-01                                      5.12E+12             
583.19 1.636E-01  (  2.096E-02 1.41E+01 8.50E+01 G  
277.37 2.344E-01 +   1.649E-01 4.83E+01 6.60E+00 G  
860.53 1.807E-01 ?(  1.136E-01 4.72E+01 1.24E+01 G  

U-235    N   3.9619E-02                                      2.57E+11             
143.77-3.914E-02 @(  1.511E-01 2.38E+02 1.09E+01 G  
205.32-8.717E-02 +   3.226E-01 2.28E+02 5.02E+00 G  
163.36-1.772E-01 +   3.272E-01 1.15E+02 5.08E+00 G  
185.72 5.473E-02  (  2.833E-02 3.46E+01 5.70E+01 G  

Energy duplication    
93.35 6.573E-01 ?   3.553E-01 3.64E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

134 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 18:52:30
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_008.An1              

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.82        71.        -4.    -0.001   607.60  -3.881E-02   
Th-234      63.20       111.        -9.    -0.003   356.24  -6.030E-01   
U-235       93.35        88.        40.     0.015    72.77   6.573E-01   
Eu-154     123.23       121.       -10.    -0.004   320.69  -1.726E-02   
Pa-234     131.28       145.        -4.    -0.002   772.84  -1.655E-02   
U-235      145.02       116.        -7.    -0.002   475.30  -3.914E-02   
U-235      163.33       120.       -14.    -0.005   230.48  -1.772E-01   
U-235      186.02       109.        47.     0.017    69.28   5.473E-02   
U-235      205.51       103.        -6.    -0.002   456.15  -8.717E-02   
Pa-234     569.04        25.        -3.    -0.001   523.08  -3.890E-02   
Eu-154     723.60        28.         2.     0.001   750.86   1.560E-02   
Pa-234     882.91        19.         3.     0.001   482.04   4.819E-02   
Pa-234     950.37        18.        -6.    -0.002   214.48  -8.209E-02   
Eu-154     996.64        19.         2.     0.001   547.39   4.297E-02   
Eu-154    1003.86        17.        -4.    -0.001   318.67  -4.149E-02   
Co-60     1173.16        21.         4.     0.002   306.58   9.670E-03   
Eu-154    1273.91        20.        -3.    -0.001   444.49  -1.946E-02   
Co-60     1328.73        14.        -4.    -0.001   311.97  -8.759E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1275E-01    6.1275E-01   1.6996E-01    1.7564E-01  6.560E-02
Am-241 #A   -3.8809E-02   -3.8814E-02   2.3584E-01    2.3585E-01  1.916E-01
Bi-212  A    1.7774E-01    1.7774E-01   3.4159E-01    3.4172E-01  2.615E-01
Bi-214       4.6310E-01    4.6312E-01   1.0076E-01    1.0289E-01  4.356E-02
Co-60  #A    4.4479E-04    4.4951E-04   9.8307E-04    9.8328E-04  2.121E-02
Cs-137       1.4236E-01    1.4263E-01   4.1466E-02    4.1965E-02  1.813E-02
Eu-152  A    3.4912E-02    3.5056E-02   6.2038E-02    6.2061E-02  7.490E-02
Eu-154 #A    1.6406E-02    1.6513E-02   9.0389E-02    9.0393E-02  1.621E-01
K-40         1.0932E+01    1.0932E+01   1.0890E+00    1.2193E+00  2.633E-01
Pa-234 #A    5.9596E-03    5.9596E-03   2.7141E-02    2.7182E-02  1.046E-01
Pb-212       4.5195E-01    4.5195E-01   7.4263E-02    8.1143E-02  3.708E-02
Pb-214       4.1612E-01    4.1614E-01   7.9948E-02    8.2282E-02  4.338E-02
Ra-226       8.4173E-01    8.4176E-01   5.6713E-01    5.6916E-01  3.995E-01
Th-234 #A   -6.0301E-01   -6.0301E-01   2.1482E+00    2.1490E+00  1.737E+00
Tl-208       1.6574E-01    1.6574E-01   4.6610E-02    4.7801E-02  2.096E-02
U-235  #A    3.9619E-02    3.9619E-02   2.7448E-02    2.7553E-02  1.511E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  255.1 to  2035.5 keV)     1.403E+01  pCi/g         
Total Decayed Activity (  255.1 to  2035.5 keV) 1.4026200E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-008                   Client ID : FZ01-SU25-003         

Seqnum : 1404022258003                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140115_003                               Batch         : 205966                       Time      : 15-JAN-2014 13:35     

Cal    : 15-JAN-2014 11:13:16,28-JUN-2013 17:44:47     Caldate       : 15-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 347.25 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0656           0.189                .23422           .23427           0.087        u        

Bismuth-212                         0.670             0.209                .413             .41442           0.046        u        

Bismuth-214                         0.465             0.0325               .088859          .091285          0.013        u        

Cesium-137                          0.0217            0.0158      0.07     .02248           .022501          -0.00047     u        

Cobalt-60                           0.00599           0.0159      0.03     .018744          .018746          0            u        

Europium-152                        0.0740            0.0359               .070694          .070784          0.019        u        

Europium-154                        0.0692            0.137                .17695           .17699           0.016        u        

Lead-212                            0.405             0.0397               .073823          .079414          0.016        u        

Lead-214                            0.474             0.0349               .08414           .087017          0.0080       u        

Potassium-40                        11.6              0.275                1.0834           1.2294           -0.21        u        

Protactinium-234                    0.0190            0.105                .080003          .080143          -0.0042      u        

Radium-226 (By Bismuth-214)         0.465             0.0325      0.2      .088859          .091285          0.013        u        

Thallium-208                        0.169             0.0203               .045494          .046755          0.016        u        

Thorium-232 (By Actinium-228)       0.555             0.0447      0.9      .10252           .1101            0.037        u        

Thorium-234                         0.972             1.49                 1.8761           1.8783           -0.084       u        

Uranium-235                         0.0795            0.108                .042949          .043219          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404022258003
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115_003.An1              

Sample description                                             
251397-008,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140115_003.An1

Acquisition information
Start time:                 1/15/2014 13:35:32
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/15/2014 11:13:16
Zero offset:           0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.258E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4725E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4725E+02) = 

2.8798E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0470

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.79       15.  96.52   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.93       52.  28.37   0.68  2.070E-02
77.17       80.  20.09   0.68  2.239E-02
87.36       43.  34.57   0.49  2.949E-02
93.25       27.  61.14   0.75  3.305E-02    93.35   5.760  4.092E-01 U235  

93.35   4.100  5.748E-01 Ac228 
93.35   5.760  4.092E-01 U235  

93.28       31.  51.04   1.24  3.305E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  6.531E-01 Ac228 

124.46       12. 105.81   0.75  4.420E-02   123.07  40.400    PBC<MDA Eu154 
143.02       14.  88.70   0.77  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  7.774E-02 U235  
163.61       23.  63.66   0.80  4.747E-02   163.36   5.080  2.731E-01 U235  

163.36   5.080  2.731E-01 U235  
185.78       58.  27.01   0.82  4.657E-02   185.72  57.000  6.258E-02 U235  

186.21   3.555  1.004E+00 Ra226 
185.72  57.000  6.258E-02 U235  

185.78       59.  25.16   0.82  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  1.024E+00 Ra226 

238.54      265.   8.90   1.06  4.225E-02   238.63  43.600  4.046E-01 Pb212 
242.11       47.  33.22   1.28  4.194E-02   242.00   7.268  4.426E-01 Pb214 
277.39       24.  36.80   0.51  3.885E-02   277.37   6.600  2.698E-01 Tl208 
295.22      113.  15.27   0.75  3.740E-02   295.22  18.414  4.747E-01 Pb214 
300.18       22.  52.81   0.96  3.702E-02   300.09   3.180  5.273E-01 Pb212 
338.35       74.  17.74   0.97  3.423E-02   338.32  11.400  5.473E-01 Ac228 
346.86        2. 281.12   1.01  3.384E-02   344.28  26.590    PBC<MDA Eu152 
351.91      198.   8.87   1.11  3.334E-02   351.93  35.600  4.809E-01 Pb214 
569.16        4. 210.36   1.22  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.19      117.  13.50   0.35  2.346E-02   583.19  85.000  1.685E-01 Tl208 
609.32      167.   9.55   1.47  2.275E-02   609.31  45.490  4.651E-01 Bi214 
661.36       14.  51.69   1.29  2.148E-02   661.66  84.990  2.174E-02 Cs137 
727.04       25.  30.83   1.33  2.012E-02   727.33   6.650  5.398E-01 Bi212 
785.26        8.  80.17   1.37  1.907E-02   785.37   1.110    PBC<MDA Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
860.66        6. 107.33   1.41  1.790E-02   860.53  12.400    PBC<MDA Tl208 
873.01        5. 127.90   1.42  1.771E-02   873.18  12.170    PBC<MDA Eu154 
911.21       90.  12.47   0.95  1.719E-02   911.20  26.200  5.759E-01 Ac228 
964.83       17.  47.75   1.46  1.653E-02   964.08  14.500  2.020E-01 Eu152 
969.14       48.  17.25   0.58  1.647E-02   968.96  15.900  5.262E-01 Ac228 

1120.15       47.  23.29   0.57  1.485E-02  1120.29  14.910  6.171E-01 Bi214 
1172.30        3. 254.01   1.52  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1332.51        3. 183.15   1.54  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.76        6.  62.21   1.54  1.253E-02  1408.01  20.850  6.930E-02 Eu152 
1460.83      530.   4.56   1.66  1.218E-02  1460.82  10.550  1.158E+01 K40   
1621.06        5.  55.32   1.50  1.121E-02  1620.74   1.510  8.975E-01 Bi212 
1764.50       34.  17.15   0.42  1.045E-02  1764.49  15.310  6.126E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.15    74.84       102.        42. 2.043E+03   72.56   0.700  -        
308.11    77.08       106.        69. 3.082E+03   48.59   0.606  -        
349.22    87.36        89.        43. 1.458E+03   69.14   0.486  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.88    59.26        79.        -7.    -0.003   356.95   0.750s
Th-234    254.99    63.79        94.        15.     0.005   193.04   0.750s
U-235     373.20    93.35       123.        27.     0.010   122.27   0.750D
Ac-228    373.20    93.35       102.        31.     0.011   102.08   1.236D
Eu-154    497.62   124.46        73.        12.     0.004   211.62   0.750s
U-235     571.86   143.02        69.        14.     0.005   177.41   0.770s
U-235     654.19   163.61        94.        23.     0.008   127.32   0.795s
U-235     742.85   185.78        92.        58.     0.021    54.02   0.823s
Ra-226    742.88   185.78        80.        59.     0.022    50.31   0.824s
U-235     821.51   205.45       107.        -3.    -0.001  1049.50   0.847s
Pb-212    953.88   238.54       119.       258.     0.096    17.80   1.059 
Pb-214    968.14   242.11        81.        47.     0.017    66.44   1.276s
Tl-208   1109.26   277.39        27.        24.     0.009    73.60   0.512s
Pb-214   1180.56   295.22        67.       113.     0.042    30.54   0.746 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212   1200.41   300.18        57.        22.     0.008   105.63   0.957s
Ac-228   1353.07   338.35        43.        74.     0.027    35.48   0.973 
Eu-152   1387.13   346.86        23.         2.     0.001   562.23   1.005s
Pb-214   1407.31   351.91        38.       198.     0.073    17.73   1.113 
Pa-234   2276.28   569.16        30.         4.     0.001   420.71   1.218s
Tl-208   2332.43   583.19        36.       117.     0.043    26.99   0.346s
Bi-214   2436.95   609.32        25.       167.     0.062    19.11   1.472 
Cs-137   2645.08   661.36        18.        14.     0.005   103.38   1.289s
Eu-154   2890.12   722.61        25.        -4.    -0.002   347.13   1.332s
Bi-212   2907.84   727.04        17.        25.     0.009    61.66   1.335s
Bi-212   3140.73   785.26        18.         8.     0.003   160.34   1.371s
Tl-208   3442.37   860.66        15.         6.     0.002   214.65   1.413s
Eu-154   3491.78   873.01        19.         5.     0.002   255.80   1.419s
Pa-234   3529.11   882.34        22.        -4.    -0.001   357.35   1.424s
Ac-228   3644.59   911.21         9.        90.     0.033    24.94   0.946s
Pa-234   3783.46   945.92        28.        -4.    -0.001   386.99   1.453s
Eu-152   3859.13   964.83        23.        17.     0.006    95.50   1.460s
Ac-228   3876.34   969.14         7.        48.     0.018    34.49   0.576s
Eu-152   4449.40  1112.37        33.        -2.    -0.001   862.10   1.509s
Bi-214   4480.53  1120.15        20.        47.     0.018    46.58   0.570s
Co-60    4689.18  1172.30        30.         3.     0.001   508.01   1.522s
Eu-154   5100.22  1275.03        21.        -3.    -0.001   482.18   1.535s
Co-60    5330.20  1332.51         9.         3.     0.001   366.31   1.538s
Eu-152   5635.32  1408.76         4.         6.     0.002   124.43   1.535s
K-40     5843.67  1460.83        28.       516.     0.191     9.11   1.662s
Bi-212   6484.87  1621.06         2.         5.     0.002   110.65   1.497s
Bi-214   7058.88  1764.50         0.        34.     0.013    34.30   0.417s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.5503E-01                                      5.12E+12             
911.20 5.759E-01  (  4.473E-02 1.25E+01 2.62E+01 G  
968.96 5.262E-01  (  6.883E-02 1.72E+01 1.59E+01 G  
338.32 5.473E-01  (  1.127E-01 1.77E+01 1.14E+01 G  

Energy duplication    
93.35 6.531E-01     5.013E-01 5.10E+01 4.10E+00 XA 

Am-241   I  -6.5618E-02                                      1.58E+05             
59.54-6.562E-02 ?(  1.887E-01 1.78E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   6.6979E-01                                      5.12E+12             
727.33 5.398E-01  (  2.088E-01 3.08E+01 6.65E+00 G  
785.37 1.139E+00  (  1.357E+00 8.02E+01 1.11E+00 G  

1620.74 8.975E-01 ?(  5.046E-01 5.53E+01 1.51E+00 G  

Bi-214   N   4.6510E-01                                      5.84E+05             
609.31 4.651E-01  (  3.245E-02 9.55E+00 4.55E+01 G  

1120.29 6.171E-01 +   1.343E-01 2.33E+01 1.49E+01 G  
1764.49 6.126E-01 +   4.198E-02 1.71E+01 1.53E+01 G  

Co-60    T   5.9857E-03                                      1.93E+03             
1332.49 5.616E-03 ?(  1.591E-02 1.83E+02 1.00E+02 G  
1173.23 6.356E-03  (  2.593E-02 2.54E+02 9.98E+01 G  

Cs-137   I   2.1745E-02                                      1.10E+04             
661.66 2.174E-02 ?(  1.580E-02 5.17E+01 8.50E+01 G  

Eu-152   I   7.4028E-02                                      4.94E+03             
344.28 7.948E-03 ?(  3.585E-02 2.81E+02 2.66E+01 G  
121.78-2.474E-03 %   5.832E-02 1.43E+03 2.84E+01 G  
778.90 1.244E-03 %   1.231E-01 6.02E+03 1.30E+01 G  
964.08 2.020E-01 &(  1.364E-01 4.77E+01 1.45E+01 G  

1112.08-2.787E-02 &   1.951E-01 4.31E+02 1.34E+01 G  
1408.01 6.930E-02 ?(  5.439E-02 6.22E+01 2.09E+01 G  

Eu-154   I   6.9177E-02                                      3.14E+03             
873.18 6.918E-02 ?(  1.368E-01 1.28E+02 1.22E+01 G  
123.07 1.939E-02 -   3.251E-02 1.06E+02 4.04E+01 G  

1274.43-1.702E-02 -   6.548E-02 2.41E+02 3.49E+01 G  
723.30-3.062E-02 -   8.407E-02 1.74E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.011E-01 1.00E+03 1.79E+01 G  
996.25-4.823E-03 %   1.769E-01 2.23E+03 1.05E+01 G  

K-40     N   1.1583E+01                                      4.57E+11             
1460.82 1.158E+01 *(P 2.747E-01 4.56E+00 1.06E+01 G  

Pa-234   N   1.9016E-02                                      1.63E+12             
131.30 3.711E-03 &(  1.049E-01 1.72E+03 1.82E+01 G  
569.50 4.897E-02 &(  1.645E-01 2.10E+02 9.30E+00 G  
946.00-5.065E-02 +   1.560E-01 1.93E+02 1.35E+01 G  
880.52 5.600E-03 %   1.631E-01 1.78E+03 1.05E+01 G  
883.24-6.478E-02 +   1.827E-01 1.79E+02 9.70E+00 G  

Pb-212   N   4.0456E-01                                      5.12E+12             
238.63 4.046E-01  (P 3.970E-02 8.90E+00 4.36E+01 G  
300.09 5.273E-01 + P 4.315E-01 5.28E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.7449E-01                                      5.84E+05             
351.93 4.809E-01  (  3.488E-02 8.87E+00 3.56E+01 G  
295.22 4.747E-01  (  7.960E-02 1.53E+01 1.84E+01 G  
242.00 4.426E-01  (  1.986E-01 3.32E+01 7.27E+00 G  

Ra-226   N   1.0243E+00                                      5.84E+05             
186.21 1.024E+00 ?(  3.630E-01 2.52E+01 3.56E+00 G  

Th-234   N   9.7184E-01                                      1.63E+12             
63.30 9.718E-01 ?(  1.488E+00 9.65E+01 3.75E+00 G  
92.59 7.154E-03 %   5.767E-01 4.90E+03 4.34E+00 G  

Tl-208   N   1.6854E-01                                      5.12E+12             
583.19 1.685E-01  (  2.032E-02 1.35E+01 8.50E+01 G  
277.37 2.698E-01 +   1.361E-01 3.68E+01 6.60E+00 G  
860.53 7.292E-02 -   1.186E-01 1.07E+02 1.24E+01 G  

U-235    N   7.9499E-02                                      2.57E+11             
143.77 7.774E-02 ?(  1.083E-01 8.87E+01 1.09E+01 G  
205.32-3.567E-02 &   3.064E-01 5.25E+02 5.02E+00 G  
163.36 2.731E-01 ?(  2.705E-01 6.37E+01 5.08E+00 G  
185.72 6.258E-02 ?(  2.431E-02 2.70E+01 5.70E+01 G  

Energy duplication    
93.35 4.092E-01     3.912E-01 6.11E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.26        79.        -7.    -0.003   356.95  -6.562E-02   
Th-234      63.79        94.        15.     0.005   193.04   9.718E-01   
U-235       93.35       123.        27.     0.010   122.27   4.092E-01   
Eu-154     124.46        73.        12.     0.004   211.62   1.939E-02   
U-235      143.02        69.        14.     0.005   177.41   7.774E-02   
U-235      163.61        94.        23.     0.008   127.32   2.731E-01   
U-235      185.78        92.        58.     0.021    54.02   6.258E-02   
U-235      205.45       107.        -3.    -0.001  1049.50  -3.567E-02   
Eu-152     346.86        23.         2.     0.001   562.23   7.948E-03   
Pa-234     569.16        30.         4.     0.001   420.71   4.897E-02   
Cs-137     661.36        18.        14.     0.005   103.38   2.174E-02   
Eu-154     722.61        25.        -4.    -0.002   347.13  -3.062E-02   
Bi-212     727.04        17.        25.     0.009    61.66   5.398E-01   
Bi-212     785.26        18.         8.     0.003   160.34   1.139E+00   
Eu-154     873.01        19.         5.     0.002   255.80   6.918E-02   
Pa-234     882.34        22.        -4.    -0.001   357.35  -6.478E-02   
Pa-234     945.92        28.        -4.    -0.001   386.99  -5.065E-02   
Eu-152     964.83        23.        17.     0.006    95.50   2.020E-01   
Eu-152    1112.37        33.        -2.    -0.001   862.10  -2.787E-02   
Co-60     1172.30        30.         3.     0.001   508.01   6.356E-03   
Eu-154    1275.03        21.        -3.    -0.001   482.18  -1.702E-02   
Co-60     1332.51         9.         3.     0.001   366.31   5.616E-03   
Eu-152    1408.76         4.         6.     0.002   124.43   6.930E-02   
Bi-212    1621.06         2.         5.     0.002   110.65   8.975E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.5503E-01    5.5503E-01   1.0252E-01    1.1010E-01  4.473E-02
Am-241 #A   -6.5606E-02   -6.5618E-02   2.3422E-01    2.3427E-01  1.887E-01
Bi-212 #     6.6979E-01    6.6979E-01   4.1300E-01    4.1442E-01  2.088E-01
Bi-214       4.6507E-01    4.6510E-01   8.8859E-02    9.1285E-02  3.245E-02
Co-60  #A    5.8956E-03    5.9857E-03   1.8744E-02    1.8746E-02  1.591E-02
Cs-137 #     2.1687E-02    2.1745E-02   2.2480E-02    2.2501E-02  1.580E-02
Eu-152 #C    7.3592E-02    7.4028E-02   7.0694E-02    7.0784E-02  3.585E-02
Eu-154 #A    6.8537E-02    6.9177E-02   1.7695E-01    1.7699E-01  1.368E-01
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K-40   #     1.1583E+01    1.1583E+01   1.0834E+00    1.2294E+00  2.747E-01
Pa-234 #A    1.9016E-02    1.9016E-02   8.0003E-02    8.0143E-02  1.049E-01
Pb-212       4.0456E-01    4.0456E-01   7.3823E-02    7.9414E-02  3.970E-02
Pb-214       4.7446E-01    4.7449E-01   8.4140E-02    8.7017E-02  3.488E-02
Ra-226 #     1.0243E+00    1.0243E+00   5.1533E-01    5.1864E-01  3.630E-01
Th-234 #A    9.7184E-01    9.7184E-01   1.8761E+00    1.8783E+00  1.488E+00
Tl-208       1.6854E-01    1.6854E-01   4.5494E-02    4.6755E-02  2.032E-02
U-235  #A    7.9499E-02    7.9499E-02   4.2949E-02    4.3219E-02  1.083E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.467E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4674868E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-009                   Client ID : FZ01-SU25-004         

Seqnum : 1404003665010                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_010                               Batch         : 205966                       Time      : 02-JAN-2014 19:59     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 327.33 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0161            0.198                .2412            .2412            0.087        u        

Bismuth-212                         0.790             0.261                .41497           .41694           0.046        u        

Bismuth-214                         0.499             0.0289               .088152          .090959          0.013        u        

Cesium-137                          -0.00881          0.0236      0.07     .029656          .029659          -0.00047     u        

Cobalt-60                           0.0147            0.0192      0.03     .026128          .026137          0            u        

Europium-152                        0.0192            0.0625               .047811          .04782           0.019        u        

Europium-154                        0.0841            0.143                .18669           .18674           0.016        u        

Lead-212                            0.467             0.0327               .069458          .077251          0.016        u        

Lead-214                            0.443             0.0416               .088053          .090459          0.0080       u        

Potassium-40                        11.8              0.227                1.0866           1.2364           -0.21        u        

Protactinium-234                    -0.0605           0.103                .12859           .12946           -0.0042      u        

Radium-226 (By Bismuth-214)         0.499             0.0289      0.2      .088152          .090959          0.013        u        

Thallium-208                        0.112             0.0159               .032514          .033292          0.016        u        

Thorium-232 (By Actinium-228)       0.572             0.0602      0.9      .11489           .12212           0.037        u        

Thorium-234                         0.154             1.62                 .15071           .15141           -0.084       u        

Uranium-235                         0.0526            0.131                .033264          .033417          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404003665010
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Sample description                                             
251397-009,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_010.An1

Acquisition information
Start time:                 1/2/2014 19:59:36
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2733E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.2733E+02) = 

3.0550E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:38:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1749

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
60.97        2. 748.53   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
74.94       71.  21.99   0.73  2.083E-02
77.17       93.  17.31   0.73  2.250E-02
87.33       50.  29.62   0.54  2.947E-02
93.20       33.  48.48   0.50  3.305E-02    92.59   4.343  7.036E-01 Th234 

93.35   5.760  5.237E-01 U235  
93.35   4.100  7.357E-01 Ac228 
93.35   5.760  5.237E-01 U235  

93.26       34.  48.91   0.75  3.262E-02    92.59   4.343  7.314E-01 Th234 
93.35   5.760  5.444E-01 U235  
93.35   4.100  7.648E-01 Ac228 

93.26       36.  45.94   0.75  3.305E-02    92.59   4.343  7.663E-01 Th234 
93.35   5.760  5.703E-01 U235  
93.35   4.100  8.012E-01 Ac228 

122.08       10. 111.14   0.78  4.420E-02   123.07  40.400    PBC<MDA Eu154 
185.97       43.  31.61   0.84  4.657E-02   185.72  57.000  4.903E-02 U235  

186.21   3.555  7.867E-01 Ra226 
185.72  57.000  4.903E-02 U235  

186.03       53.  28.25   0.48  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  9.778E-01 Ra226 

205.20       15.  96.03   0.86  4.515E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.988E-01 U235  

238.57      288.   7.26   1.00  4.225E-02   238.63  43.600  4.674E-01 Pb212 
241.80       69.  22.32   0.46  4.194E-02   242.00   7.268  6.962E-01 Pb214 
277.77       15.  71.77   0.93  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.42      127.  13.34   0.94  3.738E-02   295.22  18.414  5.635E-01 Pb214 
299.75        6. 144.56   0.95  3.702E-02   300.09   3.180    PBC<MDA Pb212 
338.31       74.  20.24   0.35  3.424E-02   338.32  11.400  5.775E-01 Ac228 
352.01      172.   9.93   0.97  3.334E-02   351.93  35.600  4.432E-01 Pb214 
583.20       96.  12.58   0.78  2.346E-02   583.19  85.000  1.471E-01 Tl208 
609.53      170.   8.84   1.31  2.275E-02   609.31  45.490  5.034E-01 Bi214 
727.51       35.  26.26   1.33  2.012E-02   727.33   6.650  7.900E-01 Bi212 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
785.93       15.  39.95   0.49  1.907E-02   785.37   1.110  2.138E+00 Bi212 
859.98       22.  32.22   0.36  1.790E-02   860.53  12.400  3.004E-01 Tl208 
872.89        6. 111.01   1.44  1.771E-02   873.18  12.170    PBC<MDA Eu154 
883.26        2. 317.20   1.45  1.757E-02   883.24   9.700    PBC<MDA Pa234 
911.16       82.  14.42   1.03  1.720E-02   911.20  26.200  5.532E-01 Ac228 
964.98        7. 124.64   1.51  1.653E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  8.683E-02 Eu152 
968.94       51.  17.00   1.66  1.647E-02   968.96  15.900  6.003E-01 Ac228 

1112.44        1. 448.26   1.61  1.493E-02  1112.08  13.410    PBC<MDA Eu152 
1112.08  13.410  1.802E-02 Eu152 

1120.47       35.  24.05   1.62  1.485E-02  1120.29  14.910  4.847E-01 Bi214 
1173.92        1. 497.13   1.65  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1275.30        1. 848.02   1.72  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1331.92        6.  88.90   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.40        2. 283.72   1.80  1.253E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  2.241E-02 Eu152 
1460.75      508.   4.50   1.61  1.218E-02  1460.82  10.550  1.176E+01 K40   
1622.79        1. 462.36   1.92  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.42       20.  30.21   1.99  1.045E-02  1764.49  15.310  3.907E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.80    75.00        87.        69. 3.312E+03   45.18   0.759  -        
308.71    77.23        97.        88. 3.919E+03   38.71   0.559  -        
349.11    87.33        82.        50. 1.713E+03   59.24   0.545  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.66    60.97        77.         2.     0.001  1497.06   0.750s
Th-234    250.07    62.57        99.        -7.    -0.003   388.50   0.750s
Th-234    372.82    93.26       120.        34.     0.013    97.81   0.750s
U-235     373.18    93.35       115.        36.     0.013    91.88   0.750D
Ac-228    373.18    93.35       103.        33.     0.012    96.95   0.496D
Eu-152    493.88   123.53        64.        -5.    -0.002   437.65   0.776s
Eu-154    488.08   122.08        57.        10.     0.004   222.28   0.777s
Pa-234    527.79   132.01       145.       -16.    -0.006   212.41   0.786s
U-235     652.74   163.25       107.       -17.    -0.006   178.70   0.818s
U-235     743.63   185.97        69.        43.     0.016    63.23   0.840s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Ra-226    743.87   186.03        74.        53.     0.020    56.50   0.482s
U-235     820.53   205.20        93.        15.     0.005   192.06   0.859s
Pb-212    954.00   238.57        72.       281.     0.104    14.53   0.997 
Pb-214    966.93   241.80        66.        69.     0.026    44.64   0.457s
Tl-208   1110.81   277.77        49.        15.     0.005   143.54   0.929 
Pb-214   1181.41   295.42        55.       127.     0.047    26.69   0.941s
Pb-212   1198.72   299.75        37.         6.     0.002   289.13   0.951s
Ac-228   1352.97   338.31        51.        74.     0.027    40.48   0.354s
Eu-152   1376.68   344.24        62.        -6.    -0.002   394.94   0.992s
Pb-214   1407.76   352.01        48.       172.     0.064    19.87   0.975 
Pa-234   2274.60   568.71        37.        -6.    -0.002   284.95   1.194s
Tl-208   2332.84   583.27        20.        73.     0.027    29.07   1.206s
Bi-214   2437.89   609.53        18.       170.     0.063    17.67   1.308 
Cs-137   2648.32   662.13        36.        -5.    -0.002   336.50   1.272s
Eu-154   2896.19   724.09        39.        -6.    -0.002   307.33   1.323s
Bi-212   2909.86   727.51        24.        35.     0.013    52.53   1.326 
Bi-212   3143.58   785.93         7.        15.     0.005    79.90   0.487s
Tl-208   3439.84   859.98        10.        22.     0.008    64.44   0.358s
Eu-154   3491.49   872.89        18.         6.     0.002   222.03   1.441s
Pa-234   3522.02   880.52        23.        -1.     0.000  1072.00   1.446s
Pa-234   3532.98   883.26        22.         2.     0.001   634.40   1.448s
Ac-228   3644.61   911.16        14.        82.     0.030    28.83   1.030s
Pa-234   3780.14   945.04        21.        -1.    -0.001   884.98   1.495s
Eu-152   3859.91   964.98        32.         7.     0.003   249.28   1.509s
Ac-228   3875.76   968.94        10.        51.     0.019    34.00   1.663 
Eu-154   3984.90   996.22        17.        -1.     0.000   913.53   1.532s
Eu-154   4020.88  1005.21        23.        -3.    -0.001   462.71   1.538s
Eu-152   4449.90  1112.44        13.         1.     0.000   896.53   1.613s
Bi-214   4482.03  1120.47        18.        35.     0.013    48.10   1.619 
Co-60    4695.93  1173.92        25.         1.     0.001   994.25   1.654s
Eu-154   5101.56  1275.30        23.         1.     0.000  1696.04   1.720s
Co-60    5328.13  1331.92        12.         6.     0.002   177.79   1.755s
Eu-152   5634.15  1408.40        14.         2.     0.001   567.43   1.801s
K-40     5843.63  1460.75        17.       494.     0.183     8.99   1.610s
Bi-212   6492.12  1622.79         8.         1.     0.000   924.72   1.918s
Bi-214   7058.91  1764.42         9.        20.     0.008    60.42   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.7238E-01                                      5.12E+12             
911.20 5.532E-01  (  6.023E-02 1.44E+01 2.62E+01 G  
968.96 6.003E-01  (  8.431E-02 1.70E+01 1.59E+01 G  
338.32 5.775E-01 @(  1.308E-01 2.02E+01 1.14E+01 G  

Energy duplication    
93.35 7.357E-01     5.347E-01 4.85E+01 4.10E+00 XA 

Am-241   I   1.6112E-02                                      1.58E+05             
59.54 1.611E-02 ?(  1.976E-01 7.49E+02 3.59E+01 G  

Bi-212   N   7.9000E-01                                      5.12E+12             
727.33 7.900E-01 ?(  2.605E-01 2.63E+01 6.65E+00 G  
785.37 2.138E+00 +   9.032E-01 4.00E+01 1.11E+00 G  

1620.74 1.634E-01 &   1.212E+00 4.62E+02 1.51E+00 G  

Bi-214   N   4.9880E-01                                      5.84E+05             
609.31 5.034E-01  (  2.888E-02 8.84E+00 4.55E+01 G  

1120.29 4.847E-01 ?(  1.368E-01 2.40E+01 1.49E+01 G  
1764.49 3.907E-01 -   1.325E-01 3.02E+01 1.53E+01 G  

Co-60    T   1.4696E-02                                      1.93E+03             
1332.49 1.470E-02 ?(  1.921E-02 8.89E+01 1.00E+02 G  
1173.23 3.117E-03 -   2.517E-02 4.97E+02 9.98E+01 G  

Cs-137   I  -8.8132E-03                                      1.10E+04             
661.66-8.813E-03 ?(  2.359E-02 1.68E+02 8.50E+01 G  

Eu-152   I   1.9180E-02                                      4.94E+03             
344.28-1.966E-02 ?(  6.252E-02 1.97E+02 2.66E+01 G  
121.78-1.298E-02 +   4.585E-02 2.19E+02 2.84E+01 G  
778.90 0.000E+00 +   1.687E-01 1.00E+03 1.30E+01 G  
964.08 8.683E-02 ?(  1.696E-01 1.25E+02 1.45E+01 G  

1112.08 1.802E-02 ?(  1.303E-01 4.48E+02 1.34E+01 G  
1408.01 2.241E-02 ?(  1.013E-01 2.84E+02 2.09E+01 G  

Eu-154   I   8.4084E-02                                      3.14E+03             
873.18 8.408E-02 ?(  1.428E-01 1.11E+02 1.22E+01 G  
123.07 1.729E-02 -   3.036E-02 1.11E+02 4.04E+01 G  

1274.43 5.226E-03 -   7.238E-02 8.48E+02 3.49E+01 G  
723.30-4.548E-02 -   1.110E-01 1.54E+02 2.00E+01 G  

1004.72-3.227E-02 -   1.191E-01 2.31E+02 1.79E+01 G  
996.25-2.336E-02 -   1.725E-01 4.57E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.1759E+01                                      4.57E+11             
1460.82 1.176E+01 @(P 2.274E-01 4.50E+00 1.06E+01 G  

Pa-234   N  -6.0537E-02                                      1.63E+12             
131.30-6.054E-02 &(  1.030E-01 1.06E+02 1.82E+01 G  
569.50-8.667E-02 +   1.953E-01 1.42E+02 9.30E+00 G  
946.00-2.011E-02 +   1.441E-01 4.42E+02 1.35E+01 G  
880.52-2.099E-02 +   1.828E-01 5.36E+02 1.05E+01 G  
883.24 3.831E-02 +   1.955E-01 3.17E+02 9.70E+00 G  

Pb-212   N   4.6737E-01                                      5.12E+12             
238.63 4.674E-01  (P 3.271E-02 7.26E+00 4.36E+01 G  
300.09 1.461E-01 - P 3.665E-01 1.45E+02 3.18E+00 G  

Pb-214   N   4.4315E-01                                      5.84E+05             
351.93 4.432E-01  (  4.159E-02 9.93E+00 3.56E+01 G  
295.22 5.635E-01 +   7.681E-02 1.33E+01 1.84E+01 G  
242.00 6.962E-01 +   1.893E-01 2.23E+01 7.27E+00 G  

Ra-226   N   9.7784E-01                                      5.84E+05             
186.21 9.778E-01  (  3.707E-01 2.82E+01 3.56E+00 G  

Th-234   N   1.5407E-01                                      1.63E+12             
63.30-5.146E-01 ?(  1.617E+00 1.94E+02 3.75E+00 G  
92.59 7.314E-01 ?(  5.518E-01 4.89E+01 4.34E+00 G  

Tl-208   N   1.1185E-01                                      5.12E+12             
583.19 1.119E-01 ?(  1.587E-02 1.45E+01 8.50E+01 G  
277.37 1.761E-01 +   1.941E-01 7.18E+01 6.60E+00 G  
860.53 3.004E-01 +   1.025E-01 3.22E+01 1.24E+01 G  

U-235    N   5.2609E-02                                      2.57E+11             
143.77 4.170E-03 &(  1.312E-01 1.91E+03 1.09E+01 G  
205.32 1.988E-01 ?(  3.027E-01 9.60E+01 5.02E+00 G  
163.36-2.162E-01 +   3.063E-01 8.93E+01 5.08E+00 G  
185.72 4.903E-02  (  2.234E-02 3.16E+01 5.70E+01 G  

Energy duplication    
93.35 5.703E-01     4.018E-01 4.59E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.97        77.         2.     0.001  1497.06   1.611E-02   
Th-234      62.57        99.        -7.    -0.003   388.50  -5.146E-01   
Th-234      93.26       120.        34.     0.013    97.81   7.314E-01   
U-235       93.35       115.        36.     0.013    91.88   5.703E-01   
Eu-152     123.53        64.        -5.    -0.002   437.65  -1.298E-02   
Eu-154     122.08        57.        10.     0.004   222.28   1.729E-02   
Pa-234     132.01       145.       -16.    -0.006   212.41  -6.054E-02   
U-235      163.25       107.       -17.    -0.006   178.70  -2.162E-01   
U-235      185.97        69.        43.     0.016    63.23   4.903E-02   
U-235      205.20        93.        15.     0.005   192.06   1.988E-01   
Eu-152     344.24        62.        -6.    -0.002   394.94  -1.966E-02   
Pa-234     568.71        37.        -6.    -0.002   284.95  -8.667E-02   
Cs-137     662.13        36.        -5.    -0.002   336.50  -8.813E-03   
Eu-154     724.09        39.        -6.    -0.002   307.33  -4.548E-02   
Eu-154     872.89        18.         6.     0.002   222.03   8.408E-02   
Pa-234     880.52        23.        -1.     0.000  1072.00  -2.099E-02   
Pa-234     883.26        22.         2.     0.001   634.40   3.831E-02   
Pa-234     945.04        21.        -1.    -0.001   884.98  -2.011E-02   
Eu-152     964.98        32.         7.     0.003   249.28   8.683E-02   
Eu-154     996.22        17.        -1.     0.000   913.53  -2.336E-02   
Eu-154    1005.21        23.        -3.    -0.001   462.71  -3.227E-02   
Eu-152    1112.44        13.         1.     0.000   896.53   1.802E-02   
Eu-154    1275.30        23.         1.     0.000  1696.04   5.226E-03   
Eu-152    1408.40        14.         2.     0.001   567.43   2.241E-02   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.7238E-01    5.7238E-01   1.1489E-01    1.2212E-01  6.023E-02
Am-241 #A    1.6109E-02    1.6112E-02   2.4120E-01    2.4120E-01  1.976E-01
Bi-212       7.9000E-01    7.9000E-01   4.1497E-01    4.1694E-01  2.605E-01
Bi-214       4.9878E-01    4.9880E-01   8.8152E-02    9.0959E-02  2.888E-02
Co-60  #A    1.4541E-02    1.4696E-02   2.6128E-02    2.6137E-02  1.921E-02
Cs-137 #A   -8.7968E-03   -8.8132E-03   2.9656E-02    2.9659E-02  2.359E-02
Eu-152 #A    1.9101E-02    1.9180E-02   4.7811E-02    4.7820E-02  6.252E-02
Eu-154 #A    8.3540E-02    8.4084E-02   1.8669E-01    1.8674E-01  1.428E-01
K-40   #     1.1759E+01    1.1759E+01   1.0866E+00    1.2364E+00  2.274E-01
Pa-234 #A   -6.0537E-02   -6.0537E-02   1.2859E-01    1.2946E-01  1.030E-01
Pb-212       4.6737E-01    4.6737E-01   6.9458E-02    7.7251E-02  3.271E-02
Pb-214       4.4314E-01    4.4315E-01   8.8053E-02    9.0459E-02  4.159E-02
Ra-226       9.7781E-01    9.7784E-01   5.5248E-01    5.5530E-01  3.707E-01
Th-234 #A    1.5407E-01    1.5407E-01   1.5071E-01    1.5141E-01  1.617E+00
Tl-208       1.1185E-01    1.1185E-01   3.2514E-02    3.3292E-02  1.587E-02
U-235  #A    5.2609E-02    5.2609E-02   3.3264E-02    3.3417E-02  1.312E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.562E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.5620858E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Inst   : HPGE14                                        Lab ID        : 251397-010                   Client ID : FZ01-SU25-005         

Seqnum : 1414003683010                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140102_010                               Batch         : 205966                       Time      : 02-JAN-2014 20:00     

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45     Caldate       : 02-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 338.75 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0204            0.214                .26128           .26128           0.087        u        

Bismuth-212                         0.702             0.200                .3931            .39474           0.046        u        

Bismuth-214                         0.390             0.0319               .078333          .080273          0.013        u        

Cesium-137                          0.00639           0.0205      0.07     .025745          .025746          -0.00047     u        

Cobalt-60                           0.00824           0.0176      0.03     .017786          .01779           0            u        

Europium-152                        0.0256            0.0488               .070063          .070073          0.019        u        

Europium-154                        -0.00654          0.159                .024717          .024719          0.016        u        

Lead-212                            0.423             0.0311               .066652          .073347          0.016        u        

Lead-214                            0.346             0.0414               .079954          .081579          0.0080       u        

Potassium-40                        12.1              0.288                1.1325           1.2854           -0.21        u        

Protactinium-234                    0.0562            0.0813               .086373          .087496          -0.0042      u        

Radium-226 (By Bismuth-214)         0.390             0.0319      0.2      .078333          .080273          0.013        u        

Thallium-208                        0.142             0.0180               .040757          .041757          0.016        u        

Thorium-232 (By Actinium-228)       0.564             0.0736      0.9      .14583           .15144           0.037        u        

Thorium-234                         0.429             1.57                 .47895           .48067           -0.084       u        

Uranium-235                         0.0453            0.148                .044862          .044946          0.046        u        

u=use  
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Sample description                                             
251397-010,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_010.An1

Acquisition information
Start time:                 1/2/2014 20:00:58
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3875E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3875E+02) = 

2.9520E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:54:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0590

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.08        2. 640.19   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.21        4. 358.63   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
74.87       41.  33.95   0.73  1.972E-02
76.98       85.  17.79   0.73  2.136E-02
92.75       27.  50.91   0.75  3.251E-02    92.59   4.343  5.809E-01 Th234 

93.35   4.100  6.068E-01 Ac228 
93.35   5.760  4.320E-01 U235  

92.75       27.  50.91   0.75  3.251E-02    92.59   4.343  5.809E-01 Th234 
93.35   4.100  6.068E-01 Ac228 
93.35   5.760  4.320E-01 U235  

92.77       27.  55.79   0.75  3.206E-02    92.59   4.343  5.678E-01 Th234 
93.35   4.100  5.932E-01 Ac228 
93.35   5.760  4.222E-01 U235  

122.51       11. 136.81   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.679E-02 Eu152 

131.62       19.  76.80   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
144.33       11. 141.47   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  
163.22        6. 220.71   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  
186.08       33.  49.57   0.84  4.647E-02   185.72  57.000  3.678E-02 U235  

186.21   3.555  5.901E-01 Ra226 
186.11       33.  49.97   0.84  4.644E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.884E-01 Ra226 
206.63        5. 245.07   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
238.63      262.   7.88   0.88  4.203E-02   238.63  43.600  4.232E-01 Pb212 
241.99       68.  25.89   0.54  4.172E-02   242.00   7.268  6.389E-01 Pb214 
277.48        6. 161.32   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.30      114.  14.25   0.93  3.711E-02   295.22  18.414  4.862E-01 Pb214 
299.82       33.  34.62   0.86  3.674E-02   300.09   3.180  8.347E-01 Pb212 
338.39       64.  21.21   0.39  3.394E-02   338.32  11.400  4.872E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
343.72        5. 193.42   0.99  3.354E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.577E-02 Eu152 
351.97      144.  11.01   0.91  3.304E-02   351.93  35.600  3.464E-01 Pb214 
511.21       81.  18.39   0.69  2.543E-02
583.26       95.  14.35   1.12  2.316E-02   583.19  85.000  1.420E-01 Tl208 
609.26      143.   9.61   1.01  2.246E-02   609.31  45.490  3.953E-01 Bi214 
661.82        4. 201.56   1.27  2.119E-02   661.66  84.990    PBC<MDA Cs137 
723.12        3. 316.43   1.32  1.990E-02   723.30  20.050    PBC<MDA Eu154 
727.06       31.  28.01   1.26  1.982E-02   727.33   6.650  7.017E-01 Bi212 
778.44        1. 968.76   1.36  1.889E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  8.465E-03 Eu152 
860.54       24.  33.36   0.28  1.760E-02   860.53  12.400  3.182E-01 Tl208 
880.51        2. 208.33   1.44  1.732E-02   880.52  10.500    PBC<MDA Pa234 
911.25       90.  14.75   2.09  1.690E-02   911.20  26.200  5.980E-01 Ac228 
949.68        1. 487.75   1.48  1.645E-02   946.00  13.500    PBC<MDA Pa234 
964.16        4. 201.14   1.50  1.623E-02   964.08  14.500    PBC<MDA Eu152 

964.08  14.500  4.744E-02 Eu152 
968.79       25.  38.26   1.50  1.617E-02   968.96  15.900  2.893E-01 Ac228 

1120.47       28.  25.83   1.16  1.455E-02  1120.29  14.910  3.746E-01 Bi214 
1172.93        4. 168.55   1.64  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1331.96        4. 134.87   1.73  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1407.36        3. 196.69   1.77  1.222E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  3.202E-02 Eu152 
1460.84      531.   4.52   1.58  1.187E-02  1460.82  10.550  1.212E+01 K40   
1764.32       13.  39.77   1.95  1.013E-02  1764.49  15.310  2.454E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.78    74.94        76.        32. 1.597E+03   84.43   0.531  -      s 
308.21    77.05        94.        74. 3.483E+03   45.01   0.397  -      s 

2044.53   511.21        44.        81. 3.186E+03   36.77   0.693  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.36    59.08        74.         2.     0.001  1280.38   0.750s
Th-234    252.88    63.21        81.         4.     0.001   717.25   0.750s
Th-234    371.08    92.77        98.        27.     0.010   111.59   0.750s
Ac-228    373.40    93.35        83.        27.     0.010   101.81   0.751D
U-235     373.40    93.35        83.        27.     0.010   101.81   0.751D
Eu-152    489.99   122.51       113.        11.     0.004   273.63   0.780s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.64   123.17       149.       -17.    -0.006   214.29   0.781s
Pa-234    526.45   131.62        96.        19.     0.007   153.60   0.789s
U-235     577.25   144.33       122.        11.     0.004   282.94   0.802s
U-235     652.81   163.22        98.         6.     0.002   441.42   0.821s
U-235     744.22   186.08       117.        33.     0.012    99.14   0.843s
Ra-226    744.33   186.11       118.        33.     0.012    99.94   0.843s
U-235     826.39   206.63        71.         5.     0.002   490.13   0.862s
Pb-212    954.37   238.63        69.       262.     0.097    15.75   0.877 
Pb-214    967.80   241.99        90.        66.     0.024    51.78   0.543s
Tl-208   1109.75   277.48        46.         6.     0.002   322.65   0.931 
Pb-214   1181.03   295.30        53.       112.     0.042    28.50   0.929s
Pb-212   1199.09   299.82        39.        33.     0.012    69.23   0.862s
Ac-228   1353.35   338.39        44.        64.     0.024    42.42   0.394s
Eu-152   1374.65   343.72        40.         5.     0.002   386.85   0.994s
Pb-214   1407.67   351.97        50.       138.     0.051    22.03   0.906 
Pa-234   2279.57   569.97        27.        -2.    -0.001   724.68   1.193s
Tl-208   2332.72   583.26        26.        95.     0.035    28.71   1.116 
Bi-214   2436.73   609.26        22.       137.     0.051    19.21   1.005 
Cs-137   2646.96   661.82        29.         4.     0.001   403.13   1.269s
Eu-154   2892.15   723.12        30.         3.     0.001   632.86   1.318s
Bi-212   2907.93   727.06        15.        31.     0.012    56.02   1.257 
Eu-152   3113.47   778.44        23.         1.     0.000  1937.52   1.361s
Tl-208   3441.89   860.54        12.        24.     0.009    66.71   0.278s
Eu-154   3489.70   872.49        24.        -3.    -0.001   413.75   1.432s
Pa-234   3521.79   880.51        10.         2.     0.001   416.67   1.438s
Ac-228   3644.75   911.25        22.        90.     0.033    29.50   2.090s
Pa-234   3798.49   949.68        13.         1.     0.000   975.50   1.485s
Eu-152   3856.42   964.16        27.         4.     0.001   402.29   1.498s
Ac-228   3874.95   968.79        34.        25.     0.009    76.52   1.501s
Eu-154   4015.61  1003.95        22.        -3.    -0.001   478.33   1.526s
Eu-152   4446.12  1111.55        26.        -4.    -0.001   369.84   1.598s
Bi-214   4481.82  1120.47         8.        28.     0.010    51.66   1.160s
Co-60    4691.71  1172.93        18.         4.     0.001   337.11   1.637s
Eu-154   5090.08  1272.49        27.        -1.     0.000  1171.94   1.698s
Co-60    5328.04  1331.96        10.         4.     0.001   269.74   1.732s
Eu-152   5629.75  1407.36        13.         3.     0.001   393.39   1.774s
K-40     5843.74  1460.84        27.       514.     0.190     9.04   1.584 
Bi-214   7058.29  1764.32         7.        13.     0.005    79.54   1.946s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.6443E-01                                      5.12E+12             
911.20 5.980E-01  (  7.360E-02 1.48E+01 2.62E+01 G  
968.96 2.893E-01 -   1.556E-01 3.83E+01 1.59E+01 G  
338.32 4.872E-01  (  1.183E-01 2.12E+01 1.14E+01 G  

Energy duplication    
93.35 6.068E-01 &   4.717E-01 5.09E+01 4.10E+00 XA 

Am-241   I   2.0406E-02                                      1.58E+05             
59.54 2.041E-02 &(  2.139E-01 6.40E+02 3.59E+01 G  

Bi-212   N   7.0168E-01                                      5.12E+12             
727.33 7.017E-01  (  2.003E-01 2.80E+01 6.65E+00 G  
785.37 3.673E-02 %   1.641E+00 2.72E+03 1.11E+00 G  

1620.74 0.000E+00 -   4.184E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.9018E-01                                      5.84E+05             
609.31 3.953E-01  (P 3.186E-02 9.61E+00 4.55E+01 G  

1120.29 3.746E-01  (  9.253E-02 2.58E+01 1.49E+01 G  
1764.49 2.454E-01 -   1.148E-01 3.98E+01 1.53E+01 G  

Co-60    T   8.2392E-03                                      1.93E+03             
1332.49 8.592E-03 ?(  1.761E-02 1.35E+02 1.00E+02 G  
1173.23 7.886E-03 ?(  2.083E-02 1.69E+02 9.98E+01 G  

Cs-137   I   6.3862E-03                                      1.10E+04             
661.66 6.386E-03 ?(  2.052E-02 2.02E+02 8.50E+01 G  

Eu-152   I   2.5605E-02                                      4.94E+03             
344.28 1.577E-02 &(  4.881E-02 1.93E+02 2.66E+01 G  
121.78 2.679E-02 &(  5.893E-02 1.37E+02 2.84E+01 G  
778.90 8.465E-03 &(  1.341E-01 9.69E+02 1.30E+01 G  
964.08 4.744E-02  (  1.520E-01 2.01E+02 1.45E+01 G  

1112.08-6.123E-02 +   1.797E-01 1.85E+02 1.34E+01 G  
1408.01 3.202E-02 ?(  9.876E-02 1.97E+02 2.09E+01 G  

Eu-154   I  -6.5379E-03                                      3.14E+03             
873.18-4.819E-02 &(  1.586E-01 2.07E+02 1.22E+01 G  
123.07-2.760E-02 +   4.742E-02 1.07E+02 4.04E+01 G  

1274.43-8.195E-03 +   7.820E-02 5.86E+02 3.49E+01 G  
723.30 1.874E-02 ?(  9.576E-02 3.16E+02 2.00E+01 G  

1004.72-3.056E-02 +   1.167E-01 2.39E+02 1.79E+01 G  
996.25 3.326E-03 %   1.595E-01 2.92E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.2120E+01                                      4.57E+11             
1460.82 1.212E+01  (P 2.881E-01 4.52E+00 1.06E+01 G  

Pa-234   N   5.6232E-02                                      1.63E+12             
131.30 6.731E-02  (  8.126E-02 7.68E+01 1.82E+01 G  
569.50-2.782E-02 &   1.630E-01 3.62E+02 9.30E+00 G  
946.00 1.435E-02 -   1.131E-01 4.88E+02 1.35E+01 G  
880.52 3.703E-02 &(  1.205E-01 2.08E+02 1.05E+01 G  
883.24 5.799E-03 %   1.636E-01 1.72E+03 9.70E+00 G  

Pb-212   N   4.2317E-01                                      5.12E+12             
238.63 4.232E-01  (  3.112E-02 7.88E+00 4.36E+01 G  
300.09 8.347E-01 +   3.681E-01 3.46E+01 3.18E+00 G  

Pb-214   N   3.4642E-01                                      5.84E+05             
351.93 3.464E-01  (P 4.143E-02 1.10E+01 3.56E+01 G  
295.22 4.862E-01 + P 7.301E-02 1.42E+01 1.84E+01 G  
242.00 6.389E-01 + P 2.160E-01 2.59E+01 7.27E+00 G  

Ra-226   N   5.8841E-01                                      5.84E+05             
186.21 5.884E-01  (  4.540E-01 5.00E+01 3.56E+00 G  

Th-234   N   4.2921E-01                                      1.63E+12             
63.30 2.687E-01 ?(  1.570E+00 3.59E+02 3.75E+00 G  
92.59 5.678E-01  (  4.896E-01 5.58E+01 4.34E+00 G  

Tl-208   N   1.4198E-01                                      5.12E+12             
583.19 1.420E-01  (  1.797E-02 1.44E+01 8.50E+01 G  
277.37 7.111E-02 -   1.830E-01 1.61E+02 6.60E+00 G  
860.53 3.182E-01 +   1.070E-01 3.34E+01 1.24E+01 G  

U-235    N   4.5252E-02                                      2.57E+11             
143.77 6.491E-02 &(  1.479E-01 1.41E+02 1.09E+01 G  
205.32 6.462E-02 ?(  2.565E-01 2.45E+02 5.02E+00 G  
163.36 7.887E-02 ?(  2.822E-01 2.21E+02 5.08E+00 G  
185.72 3.678E-02  (  2.812E-02 4.96E+01 5.70E+01 G  

Energy duplication    
93.35 4.320E-01 &   3.358E-01 5.09E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.08        74.         2.     0.001  1280.38   2.041E-02   
Th-234      63.21        81.         4.     0.001   717.25   2.687E-01   
Th-234      92.77        98.        27.     0.010   111.59   5.678E-01   
U-235       93.35        83.        27.     0.010   101.81   4.320E-01   
Eu-152     122.51       113.        11.     0.004   273.63   2.679E-02   
Eu-154     123.17       149.       -17.    -0.006   214.29  -2.760E-02   
Pa-234     131.62        96.        19.     0.007   153.60   6.731E-02   
U-235      144.33       122.        11.     0.004   282.94   6.491E-02   
U-235      163.22        98.         6.     0.002   441.42   7.887E-02   
U-235      186.08       117.        33.     0.012    99.14   3.678E-02   
Ra-226     186.11       118.        33.     0.012    99.94   5.884E-01   
U-235      206.63        71.         5.     0.002   490.13   6.462E-02   
Eu-152     343.72        40.         5.     0.002   386.85   1.577E-02   
Pa-234     569.97        27.        -2.    -0.001   724.68  -2.782E-02   
Cs-137     661.82        29.         4.     0.001   403.13   6.386E-03   
Eu-154     723.12        30.         3.     0.001   632.86   1.874E-02   
Eu-152     778.44        23.         1.     0.000  1937.52   8.465E-03   
Eu-154     872.49        24.        -3.    -0.001   413.75  -4.819E-02   
Pa-234     880.51        10.         2.     0.001   416.67   3.703E-02   
Pa-234     949.68        13.         1.     0.000   975.50   1.435E-02   
Eu-152     964.16        27.         4.     0.001   402.29   4.744E-02   
Eu-154    1003.95        22.        -3.    -0.001   478.33  -3.056E-02   
Eu-152    1111.55        26.        -4.    -0.001   369.84  -6.123E-02   
Co-60     1172.93        18.         4.     0.001   337.11   7.886E-03   
Eu-154    1272.49        27.        -1.     0.000  1171.94  -8.195E-03   
Co-60     1331.96        10.         4.     0.001   269.74   8.592E-03   
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_010.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1407.36        13.         3.     0.001   393.39   3.202E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.6443E-01    5.6443E-01   1.4583E-01    1.5144E-01  7.360E-02
Am-241 #A    2.0404E-02    2.0406E-02   2.6128E-01    2.6128E-01  2.139E-01
Bi-212       7.0168E-01    7.0168E-01   3.9310E-01    3.9474E-01  2.003E-01
Bi-214       3.9017E-01    3.9018E-01   7.8333E-02    8.0273E-02  3.186E-02
Co-60  #A    8.1525E-03    8.2392E-03   1.7786E-02    1.7790E-02  1.761E-02
Cs-137 #A    6.3744E-03    6.3862E-03   2.5745E-02    2.5746E-02  2.052E-02
Eu-152 #A    2.5500E-02    2.5605E-02   7.0063E-02    7.0073E-02  4.881E-02
Eu-154 #A   -6.4957E-03   -6.5379E-03   2.4717E-02    2.4719E-02  1.586E-01
K-40         1.2120E+01    1.2120E+01   1.1325E+00    1.2854E+00  2.881E-01
Pa-234 #A    5.6232E-02    5.6232E-02   8.6373E-02    8.7496E-02  8.126E-02
Pb-212       4.2317E-01    4.2317E-01   6.6652E-02    7.3347E-02  3.112E-02
Pb-214       3.4641E-01    3.4642E-01   7.9954E-02    8.1579E-02  4.143E-02
Ra-226 #     5.8839E-01    5.8841E-01   5.8805E-01    5.8901E-01  4.540E-01
Th-234 #A    4.2921E-01    4.2921E-01   4.7895E-01    4.8067E-01  1.570E+00
Tl-208       1.4198E-01    1.4198E-01   4.0757E-02    4.1757E-02  1.797E-02
U-235  #A    4.5252E-02    4.5252E-02   4.4862E-02    4.4946E-02  1.479E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.469E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4687809E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-011                   Client ID : FZ01-SU25-006         

Seqnum : 1404003665011                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140102_011                               Batch         : 205966                       Time      : 02-JAN-2014 20:50     

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47     Caldate       : 02-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 365.82 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0534            0.202                .24853           .24856           0.087        u        

Bismuth-212                         0.420             0.251                .35604           .35669           0.046        u        

Bismuth-214                         0.345             0.0342               .078841          .080351          0.013        u        

Cesium-137                          0.000455          0.0195      0.07     .02375           .02375           -0.00047     u        

Cobalt-60                           -0.000275         0.0169      0.03     .020623          .020623          0            u        

Europium-152                        0.0472            0.0450               .07707           .077103          0.019        u        

Europium-154                        0.0166            0.0621               .096941          .096945          0.016        u        

Lead-212                            0.327             0.0353               .065109          .069266          0.016        u        

Lead-214                            0.395             0.0305               .065774          .068323          0.0080       u        

Potassium-40                        11.9              0.224                1.0467           1.2058           -0.21        u        

Protactinium-234                    -0.0124           0.0871               .10648           .10653           -0.0042      u        

Radium-226 (By Bismuth-214)         0.345             0.0342      0.2      .078841          .080351          0.013        u        

Thallium-208                        0.131             0.0161               .035395          .036381          0.016        u        

Thorium-232 (By Actinium-228)       0.497             0.0570      0.9      .10814           .11395           0.037        u        

Thorium-234                         0.724             1.43                 .69197           .69535           -0.084       u        

Uranium-235                         0.119             0.123                .15643           .1566            0.046        u        

u=use  

Page 1 of 1                                                                                                             1404003665011
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 21:36:06
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_011.An1              

Sample description                                             
251397-011,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_011.An1

Acquisition information
Start time:                 1/2/2014 20:50:49
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6582E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.6582E+02) = 

2.7336E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_011.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0788

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.76        6. 232.80   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.42       13. 109.82   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  8.184E-01 Th234 
74.84       46.  32.56   0.73  2.072E-02
77.03       73.  22.44   0.73  2.237E-02
79.48       23.  57.65   0.73  2.417E-02
87.47       39.  41.14   0.67  2.956E-02
90.28       32.  42.34   0.78  3.128E-02
93.27       26.  59.18   0.66  3.305E-02    92.59   4.343  5.118E-01 Th234 

93.35   5.760  3.809E-01 U235  
93.35   4.100  5.351E-01 Ac228 

93.44       33.  50.14   0.75  3.305E-02    92.59   4.343  6.298E-01 Th234 
93.35   5.760  4.687E-01 U235  
93.35   4.100  6.585E-01 Ac228 

93.47       33.  47.79   0.75  3.262E-02    92.59   4.343  6.423E-01 Th234 
93.35   5.760  4.780E-01 U235  
93.35   4.100  6.716E-01 Ac228 
92.59   4.343  6.423E-01 Th234 

143.68       23.  65.52   0.80  4.700E-02   143.77  10.940    PBC<MDA U235  
163.32        9. 157.93   0.82  4.747E-02   163.36   5.080    PBC<MDA U235  
185.90       33.  47.83   0.84  4.654E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.459E-01 Ra226 
186.09       34.  47.25   1.01  4.657E-02   185.72  57.000  3.484E-02 U235  

186.21   3.555  5.590E-01 Ra226 
205.61       11. 112.03   0.86  4.515E-02   205.32   5.020    PBC<MDA U235  
209.36       18.  68.94   0.43  4.481E-02
238.55      226.   9.68   1.28  4.225E-02   238.63  43.600  3.267E-01 Pb212 
241.85       58.  27.01   0.90  4.194E-02   242.00   7.268  5.251E-01 Pb214 
295.31      113.  13.56   0.84  3.739E-02   295.22  18.414  4.474E-01 Pb214 
300.17        9. 110.87   0.95  3.702E-02   300.09   3.180    PBC<MDA Pb212 
305.33       10.  63.33   0.31  3.661E-02
338.33       58.  22.29   0.85  3.424E-02   338.32  11.400  4.080E-01 Ac228 
351.98      160.   9.64   1.13  3.334E-02   351.93  35.600  3.684E-01 Pb214 
583.33       96.  13.46   1.28  2.346E-02   583.19  85.000  1.314E-01 Tl208 
609.32      133.  11.43   0.93  2.275E-02   609.31  45.490  3.521E-01 Bi214 
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_011.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
727.50       21.  42.43   1.33  2.012E-02   727.33   6.650  4.195E-01 Bi212 

727.33   6.650  4.195E-01 Bi212 
860.27        6. 106.19   1.43  1.790E-02   860.53  12.400    PBC<MDA Tl208 
911.36       90.  13.63   1.25  1.719E-02   911.20  26.200  5.454E-01 Ac228 
964.41        9.  86.16   1.51  1.653E-02   964.08  14.500    PBC<MDA Eu152 
969.10       46.  19.57   0.61  1.647E-02   968.96  15.900  4.807E-01 Ac228 
997.05        2. 291.50   1.53  1.615E-02   996.25  10.500    PBC<MDA Eu154 

996.25  10.500  3.590E-02 Eu154 
1120.66       29.  28.39   1.62  1.485E-02  1120.29  14.910  3.562E-01 Bi214 
1408.05        7.  81.56   1.80  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.75      574.   4.28   1.59  1.218E-02  1460.82  10.550  1.194E+01 K40   
1764.79       18.  29.32   1.99  1.045E-02  1764.49  15.310  3.125E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.24    74.86        91.        38. 1.834E+03   78.07   0.520  -      s 
307.99    77.05       104.        80. 3.558E+03   44.19   0.923  -      s 
317.79    79.50        73.        13. 5.421E+02  187.98   0.335  -      sc
349.66    87.47       102.        39. 1.309E+03   82.29   0.668  -      s 
360.91    90.28        74.        32. 1.032E+03   84.69   0.779  -        
837.16   209.36        68.        18. 4.017E+02  137.89   0.427  -       c

1221.04   305.33        14.        10. 2.622E+02  126.66   0.314  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.83    59.76       100.         6.     0.002   465.60   0.750s
Th-234    253.49    63.42        97.        13.     0.005   219.64   0.750s
Th-234    373.65    93.47       110.        33.     0.012    95.59   0.750s
U-235     373.18    93.35       117.        33.     0.012   100.27   0.750D
Ac-228    373.18    93.35       104.        26.     0.010   118.36   0.658D
Eu-152    486.82   121.76       128.        -7.    -0.003   462.14   0.776s
Pa-234    525.05   131.32       129.        -4.    -0.001   856.88   0.786s
U-235     574.48   143.68        99.        23.     0.008   131.03   0.798s
U-235     653.03   163.32        96.         9.     0.003   315.85   0.818s
U-235     744.12   186.09        96.        34.     0.013    94.50   1.007s
Ra-226    743.36   185.90       108.        33.     0.012    95.66   0.840s
U-235     822.19   205.61        72.        11.     0.004   224.06   0.859s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-212    953.95   238.55       104.       220.     0.081    19.36   1.279s
Pb-214    967.12   241.85        76.        58.     0.022    54.03   0.897s
Pb-214   1180.98   295.31        46.       113.     0.042    27.13   0.839s
Pb-212   1200.42   300.17        47.         9.     0.003   221.74   0.951s
Ac-228   1353.04   338.33        41.        58.     0.022    44.59   0.849 
Pb-214   1407.63   351.98        32.       160.     0.059    19.27   1.130 
Pa-234   2280.26   570.13        33.        -4.    -0.002   389.96   1.195s
Tl-208   2333.06   583.33        25.        96.     0.035    26.93   1.284 
Bi-214   2437.03   609.32        31.       133.     0.049    22.86   0.929s
Eu-154   2890.08   722.56        27.        -3.    -0.001   581.56   1.323s
Bi-212   2909.82   727.50        28.        21.     0.008    84.87   1.326s
Bi-212   3142.81   785.74        21.        -1.     0.000  1516.23   1.373s
Tl-208   3440.99   860.27        20.         6.     0.002   212.38   1.431s
Pa-234   3522.28   880.59        22.        -3.    -0.001   419.56   1.446s
Pa-234   3520.73   880.20        17.        -5.    -0.002   230.39   1.448s
Ac-228   3645.38   911.36        16.        90.     0.033    27.25   1.251 
Pa-234   3778.70   944.68        17.        -1.     0.000  1470.35   1.495s
Eu-152   3857.64   964.41        25.         9.     0.003   172.32   1.509s
Ac-228   3876.41   969.10        10.        46.     0.017    39.13   0.608s
Eu-154   3988.22   997.05        20.         2.     0.001   583.01   1.532s
Eu-154   4022.00  1005.49        28.        -5.    -0.002   341.79   1.538s
Bi-214   4482.81  1120.66        19.        29.     0.011    56.79   1.619s
Co-60    4693.68  1173.36        32.        -1.     0.000  1615.66   1.654s
Eu-154   5097.24  1274.22        22.        -2.    -0.001   814.22   1.720s
Eu-152   5632.76  1408.05        11.         7.     0.002   163.13   1.801s
K-40     5843.65  1460.75        20.       561.     0.208     8.56   1.592 
Bi-214   7060.40  1764.79         5.        18.     0.007    58.64   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.9692E-01                                      5.12E+12             
911.20 5.454E-01  (  5.696E-02 1.36E+01 2.62E+01 G  
968.96 4.807E-01  (  7.700E-02 1.96E+01 1.59E+01 G  
338.32 4.080E-01  (  1.043E-01 2.23E+01 1.14E+01 G  

Energy duplication    
93.35 5.351E-01     4.810E-01 5.92E+01 4.10E+00 XA 

Am-241   I   5.3377E-02                                      1.58E+05             
59.54 5.338E-02 &(  2.017E-01 2.33E+02 3.59E+01 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_011.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1953E-01                                      5.12E+12             
727.33 4.195E-01 ?(  2.505E-01 4.24E+01 6.65E+00 G  
785.37-1.111E-01 -   1.373E+00 7.58E+02 1.11E+00 G  

1620.74 0.000E+00 -   3.765E-01 1.00E+03 1.51E+00 G  

Bi-214   N   3.4491E-01                                      5.84E+05             
609.31 3.521E-01 *(  3.418E-02 1.14E+01 4.55E+01 G  

1120.29 3.562E-01 ?(  1.258E-01 2.84E+01 1.49E+01 G  
1764.49 3.125E-01 ?(  9.095E-02 2.93E+01 1.53E+01 G  

Co-60    T  -2.7520E-04                                      1.93E+03             
1332.49-2.752E-04 %(  1.694E-02 3.75E+03 1.00E+02 G  
1173.23-1.918E-03 +   2.533E-02 8.08E+02 9.98E+01 G  

Cs-137   I   4.5542E-04                                      1.10E+04             
661.66 4.554E-04 &(  1.952E-02 2.61E+03 8.50E+01 G  

Eu-152   I   4.7245E-02                                      4.94E+03             
344.28-4.098E-04 %(  4.503E-02 6.68E+03 2.66E+01 G  
121.78-1.546E-02 +   5.808E-02 2.31E+02 2.84E+01 G  
778.90 0.000E+00 +   9.907E-02 1.00E+03 1.30E+01 G  
964.08 1.023E-01 ?(  1.338E-01 8.62E+01 1.45E+01 G  

1112.08 2.045E-03 %   1.551E-01 4.61E+03 1.34E+01 G  
1408.01 6.974E-02 ?(  8.242E-02 8.16E+01 2.09E+01 G  

Eu-154   I   1.6628E-02                                      3.14E+03             
873.18 0.000E+00 ?(  6.212E-02 1.00E+03 1.22E+01 G  
123.07-1.647E-03 &   3.728E-02 1.38E+03 4.04E+01 G  

1274.43-9.701E-03 +   6.388E-02 4.07E+02 3.49E+01 G  
723.30-1.762E-02 &   8.245E-02 2.91E+02 2.00E+01 G  

1004.72-4.349E-02 +   1.177E-01 1.71E+02 1.79E+01 G  
996.25 3.590E-02 ?(  1.678E-01 2.92E+02 1.05E+01 G  

K-40     N   1.1936E+01                                      4.57E+11             
1460.82 1.194E+01  (P 2.242E-01 4.28E+00 1.06E+01 G  

Pa-234   N  -1.2427E-02                                      1.63E+12             
131.30-1.243E-02 ?(  8.708E-02 4.28E+02 1.82E+01 G  
569.50-5.301E-02 +   1.650E-01 1.95E+02 9.30E+00 G  
946.00-9.727E-03 &   1.165E-01 7.35E+02 1.35E+01 G  
880.52-4.858E-02 +   1.620E-01 2.10E+02 1.05E+01 G  
883.24-8.763E-02 +   1.544E-01 1.15E+02 9.70E+00 G  

Pb-212   N   3.2668E-01                                      5.12E+12             
238.63 3.267E-01  (P 3.532E-02 9.68E+00 4.36E+01 G  
300.09 1.999E-01 - P 3.708E-01 1.11E+02 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   3.9534E-01                                      5.84E+05             
351.93 3.684E-01  (  3.048E-02 9.64E+00 3.56E+01 G  
295.22 4.474E-01  (  6.307E-02 1.36E+01 1.84E+01 G  
242.00 5.251E-01 +   1.829E-01 2.70E+01 7.27E+00 G  

Ra-226   N   5.4590E-01                                      5.84E+05             
186.21 5.459E-01  (  4.007E-01 4.78E+01 3.56E+00 G  

Th-234   N   7.2393E-01                                      1.63E+12             
63.30 8.184E-01 &(  1.433E+00 1.10E+02 3.75E+00 G  
92.59 6.423E-01 ?(  4.713E-01 4.78E+01 4.34E+00 G  

Tl-208   N   1.3145E-01                                      5.12E+12             
583.19 1.314E-01  (  1.605E-02 1.35E+01 8.50E+01 G  
277.37-8.331E-04 &   1.959E-01 1.43E+04 6.60E+00 G  
860.53 7.990E-02 -   1.299E-01 1.06E+02 1.24E+01 G  

U-235    N   1.1938E-01                                      2.57E+11             
143.77 1.206E-01 ?(  1.234E-01 6.55E+01 1.09E+01 G  
205.32 1.343E-01 &(  2.389E-01 1.12E+02 5.02E+00 G  
163.36 1.019E-01 ?(  2.591E-01 1.58E+02 5.08E+00 G  
185.72 3.484E-02 -   2.356E-02 4.73E+01 5.70E+01 G  

Energy duplication    
93.35 4.687E-01     3.628E-01 5.01E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.76       100.         6.     0.002   465.60   5.338E-02   
Th-234      63.42        97.        13.     0.005   219.64   8.184E-01   
Th-234      93.47       110.        33.     0.012    95.59   6.423E-01   
Eu-152     121.76       128.        -7.    -0.003   462.14  -1.546E-02   
Pa-234     131.32       129.        -4.    -0.001   856.88  -1.243E-02   
Ra-226     185.90       108.        33.     0.012    95.66   5.459E-01   
Pa-234     570.13        33.        -4.    -0.002   389.96  -5.301E-02   
Eu-154     722.56        27.        -3.    -0.001   581.56  -1.762E-02   
Bi-212     727.50        28.        21.     0.008    84.87   4.195E-01   
Bi-212     785.74        21.        -1.     0.000  1516.23  -1.111E-01   
Pa-234     880.59        22.        -3.    -0.001   419.56  -4.858E-02   
Pa-234     880.20        17.        -5.    -0.002   230.39  -8.763E-02   
Pa-234     944.68        17.        -1.     0.000  1470.35  -9.727E-03   
Eu-152     964.41        25.         9.     0.003   172.32   1.023E-01   
Eu-154     997.05        20.         2.     0.001   583.01   3.590E-02   
Eu-154    1005.49        28.        -5.    -0.002   341.79  -4.349E-02   
Co-60     1173.36        32.        -1.     0.000  1615.66  -1.918E-03   
Eu-154    1274.22        22.        -2.    -0.001   814.22  -9.701E-03   
Eu-152    1408.05        11.         7.     0.002   163.13   6.974E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.9692E-01    4.9692E-01   1.0814E-01    1.1395E-01  5.696E-02
Am-241 #A    5.3370E-02    5.3377E-02   2.4853E-01    2.4856E-01  2.017E-01
Bi-212 #     4.1953E-01    4.1953E-01   3.5604E-01    3.5669E-01  2.505E-01
Bi-214 #     3.4490E-01    3.4491E-01   7.8841E-02    8.0351E-02  3.418E-02
Co-60  #A   -2.7230E-04   -2.7520E-04   2.0623E-02    2.0623E-02  1.694E-02
Cs-137 #A    4.5458E-04    4.5542E-04   2.3750E-02    2.3750E-02  1.952E-02
Eu-152 #C    4.7050E-02    4.7245E-02   7.7070E-02    7.7103E-02  4.503E-02
Eu-154 #A    1.6520E-02    1.6628E-02   9.6941E-02    9.6945E-02  6.212E-02
K-40         1.1936E+01    1.1936E+01   1.0467E+00    1.2058E+00  2.242E-01
Pa-234 #A   -1.2427E-02   -1.2427E-02   1.0648E-01    1.0653E-01  8.708E-02
Pb-212       3.2668E-01    3.2668E-01   6.5109E-02    6.9266E-02  3.532E-02
Pb-214       3.9533E-01    3.9534E-01   6.5774E-02    6.8323E-02  3.048E-02
Ra-226 #     5.4588E-01    5.4590E-01   5.2219E-01    5.2312E-01  4.007E-01
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Th-234 #A    7.2393E-01    7.2393E-01   6.9197E-01    6.9535E-01  1.433E+00
Tl-208       1.3145E-01    1.3145E-01   3.5395E-02    3.6381E-02  1.605E-02
U-235   A    1.1938E-01    1.1938E-01   1.5643E-01    1.5660E-01  1.234E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.363E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.3631280E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-012                   Client ID : FZ01-SU25-007         

Seqnum : 1414003683011                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140102_011                               Batch         : 205966                       Time      : 02-JAN-2014 20:52     

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45     Caldate       : 02-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 320.85 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.238             0.197                .26043           .26101           0.087        u        

Bismuth-212                         0.412             0.247                .4563            .45679           0.046        u        

Bismuth-214                         0.397             0.0384               .088914          .090684          0.013        u        

Cesium-137                          0.0795            0.0147      0.07     .032571          .03277           -0.00047     u        

Cobalt-60                           0.00177           0.0251      0.03     .030737          .030737          0            u        

Europium-152                        0.0322            0.0500               .052257          .05228           0.019        u        

Europium-154                        0.0125            0.141                .020983          .020993          0.016        u        

Lead-212                            0.430             0.0318               .068713          .07543           0.016        u        

Lead-214                            0.495             0.0463               .099344          .102             0.0080       u        

Potassium-40                        12.6              0.301                1.1832           1.3417           -0.21        u        

Protactinium-234                    0.0256            0.0749               .094493          .094706          -0.0042      u        

Radium-226 (By Bismuth-214)         0.397             0.0384      0.2      .088914          .090684          0.013        u        

Thallium-208                        0.173             0.0136               .039951          .04146           0.016        u        

Thorium-232 (By Actinium-228)       0.337             0.0590      0.9      .11959           .12206           0.037        u        

Thorium-234                         0.292             1.38                 .28843           .28975           -0.084       u        

Uranium-235                         0.0672            0.149                .033324          .033572          0.046        u        

u=use  

Page 1 of 1                                                                                                             1414003683011
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Sample description                                             
251397-012,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_011.An1

Acquisition information
Start time:                 1/2/2014 20:52:19
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2085E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.2085E+02) = 

3.1167E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:58:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0960

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.43       21.  54.66   0.75  7.733E-03    59.54  35.920  2.382E-01 Am241 
74.83       61.  25.60   0.73  1.966E-02
77.09       96.  17.44   0.73  2.142E-02
92.86       32.  43.12   0.75  3.251E-02    92.59   4.343  7.202E-01 Th234 

93.35   4.100  7.523E-01 Ac228 
93.35   5.760  5.355E-01 U235  
93.35   5.760  5.355E-01 U235  

92.86       32.  43.12   0.75  3.251E-02    92.59   4.343  7.202E-01 Th234 
93.35   4.100  7.523E-01 Ac228 
93.35   5.760  5.355E-01 U235  

92.86       30.  49.34   0.75  3.206E-02    92.59   4.343  6.657E-01 Th234 
93.35   4.100  6.955E-01 Ac228 
93.35   5.760  4.950E-01 U235  

122.15       15.  84.08   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
130.21        2. 556.83   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
143.80        5. 309.47   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  2.954E-02 U235  
185.92       66.  26.18   0.74  4.646E-02   185.72  57.000  7.774E-02 U235  

186.21   3.555  1.247E+00 Ra226 
185.72  57.000  7.774E-02 U235  

204.62        9. 147.33   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.307E-01 U235  

238.64      253.   7.99   0.77  4.203E-02   238.63  43.600  4.301E-01 Pb212 
241.72       53.  29.15   0.62  4.172E-02   242.00   7.268  5.501E-01 Pb214 
277.72       14.  78.13   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.32      117.  14.64   0.92  3.711E-02   295.22  18.414  5.284E-01 Pb214 
300.25       12.  65.02   0.73  3.674E-02   300.09   3.180  3.125E-01 Pb212 
338.28       40.  31.14   0.44  3.394E-02   338.32  11.400  3.241E-01 Ac228 
344.50        7. 138.54   0.99  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.94      182.   9.67   0.87  3.304E-02   351.93  35.600  4.663E-01 Pb214 
583.24      110.  11.53   0.82  2.316E-02   583.19  85.000  1.735E-01 Tl208 
609.34      136.  10.70   0.97  2.246E-02   609.31  45.490  3.966E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
661.88       46.  20.49   1.27  2.119E-02   661.66  84.990  7.949E-02 Cs137 
727.56       13.  55.32   1.32  1.982E-02   727.33   6.650  3.122E-01 Bi212 
785.44        7.  99.86   1.37  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.55        8.  77.38   1.42  1.760E-02   860.53  12.400    PBC<MDA Tl208 
884.21        3. 184.67   1.44  1.728E-02   883.24   9.700    PBC<MDA Pa234 
911.23       49.  17.73   1.46  1.690E-02   911.20  26.200  3.430E-01 Ac228 
969.10       57.  16.44   2.53  1.617E-02   968.96  15.900  6.892E-01 Ac228 

1107.64        1. 661.57   1.60  1.463E-02  1112.08  13.410    PBC<MDA Eu152 
1120.68       36.  24.11   0.92  1.455E-02  1120.29  14.910  5.206E-01 Bi214 
1332.03        1. 866.34   1.73  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1408.76        5.  81.13   1.77  1.222E-02  1408.01  20.850    PBC<MDA Eu152 
1460.85      523.   4.54   1.38  1.187E-02  1460.82  10.550  1.261E+01 K40   
1764.74       27.  19.90   1.95  1.013E-02  1764.49  15.310  5.476E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.44    74.86        96.        49. 2.478E+03   62.51   0.601  -      s 
308.49    77.12       120.        85. 3.974E+03   43.14   0.628  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.76    59.43        57.        21.     0.008   109.31   0.750s
Th-234    259.43    64.85        56.        -2.    -0.001  1203.47   0.750s
Th-234    371.44    92.86        93.        30.     0.011    98.68   0.750s
Ac-228    373.40    93.35        80.        32.     0.012    86.24   0.751D
U-235     373.40    93.35        80.        32.     0.012    86.24   0.751D
Eu-152    493.72   123.44        84.        -5.    -0.002   483.75   0.780s
Eu-154    488.56   122.15        71.        15.     0.006   168.15   0.781s
Pa-234    520.79   130.21        73.         2.     0.001  1113.66   0.789s
U-235     575.16   143.80       111.         5.     0.002   618.95   0.802s
U-235     743.90   186.00        76.        58.     0.022    49.59   0.843 
Ra-226    743.92   186.01        78.        56.     0.021    52.03   0.843 
U-235     818.36   204.62        92.         9.     0.004   294.67   0.862s
Pb-212    954.42   238.64        64.       253.     0.094    15.98   0.772 
Pb-214    966.73   241.72        85.        53.     0.020    58.30   0.616s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1110.68   277.72        52.        14.     0.005   156.25   0.931 
Pb-214   1181.08   295.32        64.       116.     0.043    29.28   0.922 
Pb-212   1200.79   300.25        24.        12.     0.004   130.04   0.726 
Ac-228   1352.89   338.28        45.        40.     0.015    62.27   0.439s
Eu-152   1377.77   344.50        37.         7.     0.002   277.07   0.994s
Pb-214   1407.55   351.94        56.       176.     0.065    19.35   0.873 
Pa-234   2278.75   569.76        25.        -2.    -0.001   687.15   1.193s
Tl-208   2332.63   583.24        14.       110.     0.041    23.06   0.824s
Bi-214   2437.06   609.34        29.       130.     0.048    21.41   0.970 
Cs-137   2647.19   661.88        13.        46.     0.017    40.97   1.272s
Eu-154   2893.11   723.36        35.        -6.    -0.002   293.03   1.318s
Bi-212   2909.91   727.56        20.        13.     0.005   110.63   1.321s
Eu-152   3116.82   779.28        26.        -3.    -0.001   457.48   1.361s
Bi-212   3141.45   785.44        19.         7.     0.003   199.71   1.366s
Tl-208   3441.94   860.55        15.         8.     0.003   154.77   1.423s
Eu-154   3489.55   872.45        17.        -2.    -0.001   537.25   1.432s
Pa-234   3536.59   884.21        15.         3.     0.001   369.35   1.440s
Ac-228   3644.67   911.23        13.        49.     0.018    35.46   1.460s
Pa-234   3786.58   946.70        21.        -1.     0.000   995.59   1.485s
Eu-152   3853.24   963.36        29.        -4.    -0.002   386.00   1.498s
Ac-228   3876.18   969.10         9.        57.     0.021    32.87   2.533s
Eu-152   4430.49  1107.64        11.         1.     0.000  1323.13   1.598s
Bi-214   4482.63  1120.68        11.        36.     0.013    48.22   0.924s
Eu-154   5100.63  1275.13        20.        -2.    -0.001   571.82   1.698s
Co-60    5328.31  1332.03        19.         1.     0.000  1732.67   1.732s
Eu-152   5635.35  1408.76         5.         5.     0.002   162.25   1.774s
K-40     5843.80  1460.85        27.       506.     0.187     9.07   1.381s
Bi-214   7059.99  1764.74         1.        27.     0.010    39.80   1.946s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.3730E-01                                      5.12E+12             
911.20 3.430E-01 ?(  5.897E-02 1.77E+01 2.62E+01 G  
968.96 6.892E-01 +   8.575E-02 1.64E+01 1.59E+01 G  
338.32 3.241E-01  (  1.257E-01 3.11E+01 1.14E+01 G  

Energy duplication    
93.35 7.523E-01 &   4.877E-01 4.31E+01 4.10E+00 XA 

Am-241   I   2.3825E-01                                      1.58E+05             
59.54 2.382E-01 ?(  1.969E-01 5.47E+01 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.1245E-01                                      5.12E+12             
727.33 3.122E-01 ?(  2.468E-01 5.53E+01 6.65E+00 G  
785.37 1.013E+00  (  1.538E+00 9.99E+01 1.11E+00 G  

1620.74-4.169E-02 %   1.120E+00 1.64E+03 1.51E+00 G  

Bi-214   N   3.9657E-01                                      5.84E+05             
609.31 3.966E-01  (P 3.842E-02 1.07E+01 4.55E+01 G  

1120.29 5.206E-01 +   1.101E-01 2.41E+01 1.49E+01 G  
1764.49 5.476E-01 +   4.828E-02 1.99E+01 1.53E+01 G  

Co-60    T   1.7740E-03                                      1.93E+03             
1332.49 1.774E-03 ?(  2.508E-02 8.66E+02 1.00E+02 G  
1173.23-1.032E-04 %   2.698E-02 1.59E+04 9.98E+01 G  

Cs-137   I   7.9494E-02                                      1.10E+04             
661.66 7.949E-02 @(  1.469E-02 2.05E+01 8.50E+01 G  

Eu-152   I   3.2207E-02                                      4.94E+03             
344.28 2.285E-02 ?(  5.003E-02 1.39E+02 2.66E+01 G  
121.78-1.368E-02 +   5.365E-02 2.42E+02 2.84E+01 G  
778.90-4.145E-02 +   1.515E-01 2.29E+02 1.30E+01 G  
964.08-5.462E-02 +   1.679E-01 1.93E+02 1.45E+01 G  

1112.08 1.154E-02 ?(  1.237E-01 6.62E+02 1.34E+01 G  
1408.01 5.743E-02 ?(  6.305E-02 8.11E+01 2.09E+01 G  

Eu-154   I   1.2479E-02                                      3.14E+03             
873.18-3.298E-02 ?(  1.413E-01 2.69E+02 1.22E+01 G  
123.07 2.617E-02 &(  3.448E-02 8.41E+01 4.04E+01 G  

1274.43-1.536E-02 +   7.038E-02 2.86E+02 3.49E+01 G  
723.30-4.662E-02 +   1.080E-01 1.47E+02 2.00E+01 G  

1004.72 0.000E+00 -   1.198E-01 1.00E+03 1.79E+01 G  
996.25 0.000E+00 -   2.370E-01 1.00E+03 1.05E+01 G  

K-40     N   1.2612E+01                                      4.57E+11             
1460.82 1.261E+01  (P 3.008E-01 4.54E+00 1.06E+01 G  

Pa-234   N   2.5584E-02                                      1.63E+12             
131.30 8.225E-03 &(  7.490E-02 5.57E+02 1.82E+01 G  
569.50-2.995E-02 +   1.661E-01 3.44E+02 9.30E+00 G  
946.00-1.858E-02 +   1.501E-01 4.98E+02 1.35E+01 G  
880.52 0.000E+00 -   2.698E-01 1.00E+03 1.05E+01 G  
883.24 5.815E-02 &(  1.684E-01 1.85E+02 9.70E+00 G  

Pb-212   N   4.3009E-01                                      5.12E+12             
238.63 4.301E-01  (  3.184E-02 7.99E+00 4.36E+01 G  
300.09 3.125E-01 -   3.067E-01 6.50E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.9488E-01                                      5.84E+05             
351.93 4.663E-01  (P 4.633E-02 9.67E+00 3.56E+01 G  
295.22 5.284E-01  (P 8.523E-02 1.46E+01 1.84E+01 G  
242.00 5.501E-01  (P 2.204E-01 2.92E+01 7.27E+00 G  

Ra-226   N   1.0574E+00                                      5.84E+05             
186.21 1.057E+00 ?(  3.888E-01 2.60E+01 3.56E+00 G  

Th-234   N   2.9230E-01                                      1.63E+12             
63.30-1.402E-01 ?(  1.379E+00 6.02E+02 3.75E+00 G  
92.59 6.657E-01 *(  5.023E-01 4.93E+01 4.34E+00 G  

Tl-208   N   1.7322E-01                                      5.12E+12             
583.19 1.735E-01  (  1.357E-02 1.15E+01 8.50E+01 G  
277.37 1.695E-01  (  2.048E-01 7.81E+01 6.60E+00 G  
860.53 1.147E-01 &   1.301E-01 7.74E+01 1.24E+01 G  

U-235    N   6.7200E-02                                      2.57E+11             
143.77 2.954E-02 ?(  1.490E-01 3.09E+02 1.09E+01 G  
205.32 1.307E-01 ?(  3.094E-01 1.47E+02 5.02E+00 G  
163.36 1.508E-02 %   3.254E-01 1.31E+03 5.08E+00 G  
185.72 6.884E-02 ?(  2.389E-02 2.48E+01 5.70E+01 G  

Energy duplication    
93.35 5.355E-01 &   3.472E-01 4.31E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      64.85        56.        -2.    -0.001  1203.47  -1.402E-01   
Th-234      92.86        93.        30.     0.011    98.68   6.657E-01   
U-235       93.35        80.        32.     0.012    86.24   5.355E-01   
Eu-152     123.44        84.        -5.    -0.002   483.75  -1.368E-02   
Eu-154     122.15        71.        15.     0.006   168.15   2.617E-02   
Pa-234     130.21        73.         2.     0.001  1113.66   8.225E-03   
U-235      143.80       111.         5.     0.002   618.95   2.954E-02   
U-235      186.00        76.        58.     0.022    49.59   6.884E-02   
U-235      204.62        92.         9.     0.004   294.67   1.307E-01   
Eu-152     344.50        37.         7.     0.002   277.07   2.285E-02   
Pa-234     569.76        25.        -2.    -0.001   687.15  -2.995E-02   
Eu-154     723.36        35.        -6.    -0.002   293.03  -4.662E-02   
Bi-212     727.56        20.        13.     0.005   110.63   3.122E-01   
Eu-152     779.28        26.        -3.    -0.001   457.48  -4.145E-02   
Bi-212     785.44        19.         7.     0.003   199.71   1.013E+00   
Eu-154     872.45        17.        -2.    -0.001   537.25  -3.298E-02   
Pa-234     884.21        15.         3.     0.001   369.35   5.815E-02   
Pa-234     946.70        21.        -1.     0.000   995.59  -1.858E-02   
Eu-152     963.36        29.        -4.    -0.002   386.00  -5.462E-02   
Eu-152    1107.64        11.         1.     0.000  1323.13   1.154E-02   
Eu-154    1275.13        20.        -2.    -0.001   571.82  -1.536E-02   
Co-60     1332.03        19.         1.     0.000  1732.67   1.774E-03   
Eu-152    1408.76         5.         5.     0.002   162.25   5.743E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.3730E-01    3.3730E-01   1.1959E-01    1.2206E-01  5.897E-02
Am-241 #     2.3821E-01    2.3825E-01   2.6043E-01    2.6101E-01  1.969E-01
Bi-212 #     4.1245E-01    4.1245E-01   4.5630E-01    4.5679E-01  2.468E-01
Bi-214       3.9655E-01    3.9657E-01   8.8914E-02    9.0684E-02  3.842E-02
Co-60  #A    1.7553E-03    1.7740E-03   3.0737E-02    3.0737E-02  2.508E-02
Cs-137 #     7.9346E-02    7.9494E-02   3.2571E-02    3.2770E-02  1.469E-02
Eu-152 #A    3.2074E-02    3.2207E-02   5.2257E-02    5.2280E-02  5.003E-02
Eu-154 #A    1.2398E-02    1.2479E-02   2.0983E-02    2.0993E-02  1.413E-01
K-40         1.2612E+01    1.2612E+01   1.1832E+00    1.3417E+00  3.008E-01
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Pa-234 #A    2.5584E-02    2.5584E-02   9.4493E-02    9.4706E-02  7.490E-02
Pb-212       4.3009E-01    4.3009E-01   6.8713E-02    7.5430E-02  3.184E-02
Pb-214       4.9486E-01    4.9488E-01   9.9344E-02    1.0200E-01  4.633E-02
Ra-226 #     1.0573E+00    1.0574E+00   5.5020E-01    5.5351E-01  3.888E-01
Th-234 #A    2.9230E-01    2.9230E-01   2.8843E-01    2.8975E-01  1.379E+00
Tl-208       1.7322E-01    1.7322E-01   3.9951E-02    4.1460E-02  1.357E-02
U-235  #A    6.7200E-02    6.7200E-02   3.3324E-02    3.3572E-02  1.490E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.582E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.5818913E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
MAG                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-013                   Client ID : FZ01-SU25-008         

Seqnum : 1404005049004                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_004                               Batch         : 205966                       Time      : 03-JAN-2014 13:47     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 326.74 g                     Live Time : 2700 sec              

Dead Time : 0.12 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.126            0.205                .25872           .25888           0.087        u        

Bismuth-212                         0.596             0.256                .38006           .38129           0.046        u        

Bismuth-214                         0.521             0.0378               .10172           .10438           0.013        u        

Cesium-137                          0.0237            0.0189      0.07     .026219          .026241          -0.00047     u        

Cobalt-60                           0.00507           0.0202      0.03     .020581          .020582          0            u        

Europium-152                        -0.00557          0.0559               .016607          .016609          0.019        u        

Europium-154                        0.0201            0.151                .059087          .059096          0.016        u        

Lead-212                            0.411             0.0367               .07019           .076238          0.016        u        

Lead-214                            0.454             0.0485               .080002          .082769          0.0080       u        

Potassium-40                        12.1              0.250                1.1189           1.2737           -0.21        u        

Protactinium-234                    0.0468            0.0892               .074838          .075736          -0.0042      u        

Radium-226 (By Bismuth-214)         0.521             0.0378      0.2      .10172           .10438           0.013        u        

Thallium-208                        0.163             0.0178               .040983          .042294          0.016        u        

Thorium-232 (By Actinium-228)       0.604             0.0491      0.9      .12066           .12833           0.037        u        

Thorium-234                         1.02              1.69                 2.1245           2.1267           -0.084       u        

Uranium-235                         0.0348            0.147                .026368          .026452          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404005049004
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Sample description                                             
251397-013,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_004.An1

Acquisition information
Start time:                 1/3/2014 13:47:51
Live time:               2700
Real time:               2703
Dead time:                  0.12 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.2674E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.2674E+02) = 

3.0605E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 10:47:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0970

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.62       15. 103.84   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.77       44.  34.43   0.74  2.065E-02
77.19       63.  24.52   0.75  2.246E-02
92.68       14. 106.77   0.76  3.262E-02    92.59   4.343    PBC<MDA Th234 
93.44       24.  62.29   0.76  3.305E-02    93.35   4.100  5.478E-01 Ac228 
121.90        3. 502.23   0.79  4.391E-02   121.78  28.410    PBC<MDA Eu152 
185.72       30.  37.98   0.86  4.657E-02   185.72  57.000  3.479E-02 U235  
186.21       20.  73.22   0.86  4.654E-02   186.21   3.555    PBC<MDA Ra226 
205.15        2. 875.20   0.88  4.515E-02   205.32   5.020    PBC<MDA U235  
238.59      254.   8.31   0.92  4.225E-02   238.63  43.600  4.113E-01 Pb212 
241.67       77.  21.71   1.60  4.194E-02   242.00   7.268  7.739E-01 Pb214 
295.25      121.  12.96   0.99  3.740E-02   295.22  18.414  5.383E-01 Pb214 
300.15       22.  47.19   0.98  3.702E-02   300.09   3.180  5.784E-01 Pb212 
338.16       76.  17.52   0.53  3.425E-02   338.32  11.400  5.934E-01 Ac228 
351.85      159.  11.95   0.98  3.335E-02   351.93  35.600  4.101E-01 Pb214 
569.17        9.  79.98   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 
583.24      106.  12.55   0.94  2.346E-02   583.19  85.000  1.633E-01 Tl208 
609.26      170.   9.75   1.13  2.276E-02   609.31  45.490  5.032E-01 Bi214 
662.04       14.  55.35   1.31  2.148E-02   661.66  84.990  2.369E-02 Cs137 
727.34       27.  31.88   1.37  2.012E-02   727.33   6.650  6.133E-01 Bi212 
778.84        2. 256.07   1.41  1.918E-02   778.90  12.970    PBC<MDA Eu152 
788.89        2. 407.21   1.41  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.56        8.  98.77   1.47  1.790E-02   860.53  12.400    PBC<MDA Tl208 
880.01        3. 198.08   1.49  1.761E-02   880.52  10.500    PBC<MDA Pa234 
911.25       91.  12.19   1.06  1.719E-02   911.20  26.200  6.216E-01 Ac228 
968.96       50.  21.04   0.77  1.647E-02   968.96  15.900  5.827E-01 Ac228 

1120.31       42.  21.49   0.53  1.485E-02  1120.29  14.910  5.769E-01 Bi214 
1173.16        2. 397.62   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1274.01        4. 147.30   1.76  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1331.98        3. 202.79   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.76      509.   4.49   1.54  1.218E-02  1460.82  10.550  1.213E+01 K40   
1620.36        3. 115.18   1.94  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.39       21.  30.90   2.01  1.045E-02  1764.49  15.310  4.020E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.87    74.76        99.        43. 2.083E+03   73.67   0.531  -      s 
308.53    77.17        97.        59. 2.635E+03   54.73   0.695  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.49    58.91        83.       -13.    -0.005   205.08   0.750s
Th-234    254.32    63.62       108.        15.     0.005   207.67   0.750s
Th-234    370.17    92.59       110.        14.     0.005   213.54   0.763D
Ac-228    373.22    93.35       102.        24.     0.009   124.58   0.763D
Eu-152    487.38   121.90       130.         3.     0.001  1004.46   0.794s
U-235     652.35   163.14       133.       -16.    -0.006   213.53   0.838s
U-235     742.64   185.72        82.        30.     0.011    75.97   0.861D
Ra-226    744.61   186.21       101.        20.     0.008   146.45   0.861D
U-235     820.37   205.15        89.         2.     0.001  1750.40   0.881s
Pb-212    954.11   238.59        90.       247.     0.092    16.63   0.922 
Pb-214    966.41   241.67        81.        77.     0.029    43.42   1.602s
Tl-208   1100.29   275.14        30.        -2.    -0.001   870.09   0.955s
Pb-214   1180.74   295.25        48.       121.     0.045    25.91   0.992 
Pb-212   1200.32   300.15        47.        22.     0.008    94.39   0.977 
Ac-228   1352.34   338.16        38.        76.     0.028    35.04   0.532s
Eu-152   1374.48   343.69        49.        -7.    -0.002   304.72   1.021s
Pb-214   1407.11   351.85        65.       159.     0.059    23.90   0.983 
Pa-234   2276.35   569.17        23.         9.     0.003   159.96   1.230s
Tl-208   2332.67   583.24        25.       106.     0.039    25.10   0.943s
Bi-214   2436.74   609.26        30.       170.     0.063    19.51   1.129 
Cs-137   2647.87   662.04        23.        14.     0.005   110.70   1.310s
Eu-154   2889.18   722.36        23.        -2.    -0.001   624.19   1.362s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-212   2909.09   727.34        23.        27.     0.010    63.76   1.365s
Eu-152   3115.10   778.84        18.         2.     0.001   512.14   1.407s
Bi-212   3155.32   788.89        21.         2.     0.001   814.42   1.413s
Tl-208   3442.04   860.56        28.         8.     0.003   197.54   1.472s
Pa-234   3519.85   880.01        19.         3.     0.001   396.16   1.487s
Ac-228   3644.82   911.25        10.        91.     0.034    24.37   1.061s
Pa-234   3783.86   946.01        27.        -7.    -0.003   213.04   1.536s
Ac-228   3875.72   968.96        16.        50.     0.018    42.07   0.774s
Eu-154   3999.76   999.97        17.        -1.     0.000  1400.52   1.572s
Eu-154   4010.71  1002.71        29.        -7.    -0.003   218.64   1.579s
Bi-214   4481.22  1120.31        13.        42.     0.015    42.97   0.532s
Co-60    4692.68  1173.16        24.         2.     0.001   795.24   1.693s
Eu-154   5096.20  1274.01        19.         4.     0.002   294.60   1.756s
Co-60    5328.17  1331.98        13.         3.     0.001   405.57   1.791s
K-40     5843.45  1460.76        20.       509.     0.188     8.98   1.545 
Bi-212   6482.11  1620.36         4.         3.     0.001   230.37   1.943s
Bi-214   7058.51  1764.39        11.        21.     0.008    61.79   2.006s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.0400E-01                                      5.12E+12             
911.20 6.216E-01  (  4.909E-02 1.22E+01 2.62E+01 G  
968.96 5.827E-01  (  1.097E-01 2.10E+01 1.59E+01 G  
338.32 5.934E-01  (  1.133E-01 1.75E+01 1.14E+01 G  

Energy duplication    
93.35 5.478E-01     5.314E-01 6.23E+01 4.10E+00 XA 

Am-241   I  -1.2615E-01                                      1.58E+05             
59.54-1.262E-01 &(  2.052E-01 1.03E+02 3.59E+01 G  

Bi-212   N   5.9613E-01                                      5.12E+12             
727.33 6.133E-01  (  2.562E-01 3.19E+01 6.65E+00 G  
785.37 2.334E-01 -   1.536E+00 4.07E+02 1.11E+00 G  

1620.74 5.205E-01 ?(  8.486E-01 1.15E+02 1.51E+00 G  

Bi-214   N   5.2138E-01                                      5.84E+05             
609.31 5.032E-01  (  3.777E-02 9.75E+00 4.55E+01 G  

1120.29 5.769E-01  (  1.176E-01 2.15E+01 1.49E+01 G  
1764.49 4.020E-01 -   1.448E-01 3.09E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   5.0745E-03                                      1.93E+03             
1332.49 6.347E-03 ?(  2.022E-02 2.03E+02 1.00E+02 G  
1173.23 3.800E-03 ?(  2.444E-02 3.98E+02 9.98E+01 G  

Cs-137   I   2.3685E-02                                      1.10E+04             
661.66 2.369E-02 @(  1.893E-02 5.53E+01 8.50E+01 G  

Eu-152   I  -5.5734E-03                                      4.94E+03             
344.28-2.300E-02 &(  5.586E-02 1.52E+02 2.66E+01 G  
121.78 7.971E-03 +   6.555E-02 5.02E+02 2.84E+01 G  
778.90 3.015E-02 &(  1.232E-01 2.56E+02 1.30E+01 G  
964.08-3.668E-03 %   1.920E-01 3.18E+03 1.45E+01 G  

1112.08 8.984E-03 &   1.671E-01 1.14E+03 1.34E+01 G  
1408.01 0.000E+00 +   1.079E-01 1.00E+03 2.09E+01 G  

Eu-154   I   2.0056E-02                                      3.14E+03             
873.18-5.259E-03 &(  1.511E-01 1.75E+03 1.22E+01 G  
123.07 1.874E-03 &   4.507E-02 1.46E+03 4.04E+01 G  

1274.43 2.888E-02 &(  6.634E-02 1.47E+02 3.49E+01 G  
723.30-1.700E-02 +   8.537E-02 3.12E+02 2.00E+01 G  

1004.72-7.948E-02 +   1.348E-01 1.09E+02 1.79E+01 G  
996.25-1.511E-02 +   1.722E-01 7.00E+02 1.05E+01 G  

K-40     N   1.2129E+01                                      4.57E+11             
1460.82 1.213E+01  (P 2.498E-01 4.49E+00 1.06E+01 G  

Pa-234   N   4.6787E-02                                      1.63E+12             
131.30 1.051E-03 %(  8.922E-02 5.16E+03 1.82E+01 G  
569.50 1.286E-01  (  1.546E-01 8.00E+01 9.30E+00 G  
946.00-1.002E-01 +   1.650E-01 1.07E+02 1.35E+01 G  
880.52 5.357E-02 &(  1.678E-01 1.98E+02 1.05E+01 G  
883.24 1.350E-03 %   1.799E-01 8.10E+03 9.70E+00 G  

Pb-212   N   4.1133E-01                                      5.12E+12             
238.63 4.113E-01  (P 3.671E-02 8.31E+00 4.36E+01 G  
300.09 5.784E-01 + P 4.142E-01 4.72E+01 3.18E+00 G  

Pb-214   N   4.5384E-01                                      5.84E+05             
351.93 4.101E-01  (  4.852E-02 1.20E+01 3.56E+01 G  
295.22 5.383E-01  (  7.182E-02 1.30E+01 1.84E+01 G  
242.00 7.739E-01 +   2.108E-01 2.17E+01 7.27E+00 G  

Ra-226   N   3.7683E-01                                      5.84E+05             
Derived Ave Activity  

186.21 3.768E-01 }(  4.333E-01 7.32E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   1.0230E+00                                      1.63E+12             
63.30 1.023E+00 ?(  1.694E+00 1.04E+02 3.75E+00 G  
92.59 3.096E-01 -   5.276E-01 1.07E+02 4.34E+00 G  

Tl-208   N   1.6330E-01                                      5.12E+12             
583.19 1.633E-01 *(  1.779E-02 1.25E+01 8.50E+01 G  
277.37-2.143E-02 &   1.514E-01 4.35E+02 6.60E+00 G  
860.53 1.116E-01 -   1.697E-01 9.88E+01 1.24E+01 G  

U-235    N   3.4791E-02                                      2.57E+11             
143.77-2.218E-03 %(  1.469E-01 4.02E+03 1.09E+01 G  
205.32 2.065E-02 ?(  2.965E-01 8.75E+02 5.02E+00 G  
163.36-1.999E-01 +   3.417E-01 1.07E+02 5.08E+00 G  
185.72 3.479E-02 }   2.430E-02 3.80E+01 5.70E+01 G  

Energy duplication    
93.35-4.071E-03 %   3.076E-01 4.59E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.91        83.       -13.    -0.005   205.08  -1.262E-01   
Eu-152     121.90       130.         3.     0.001  1004.46   7.971E-03   
Eu-152     343.69        49.        -7.    -0.002   304.72  -2.300E-02   
Pa-234     569.17        23.         9.     0.003   159.96   1.286E-01   
Cs-137     662.04        23.        14.     0.005   110.70   2.369E-02   
Eu-154     722.36        23.        -2.    -0.001   624.19  -1.700E-02   
Bi-212     727.34        23.        27.     0.010    63.76   6.133E-01   
Eu-152     778.84        18.         2.     0.001   512.14   3.015E-02   
Bi-212     788.89        21.         2.     0.001   814.42   2.334E-01   
Pa-234     880.01        19.         3.     0.001   396.16   5.357E-02   
Pa-234     946.01        27.        -7.    -0.003   213.04  -1.002E-01   
Eu-154     999.97        17.        -1.     0.000  1400.52  -1.511E-02   
Eu-154    1002.71        29.        -7.    -0.003   218.64  -7.948E-02   
Co-60     1173.16        24.         2.     0.001   795.24   3.800E-03   
Eu-154    1274.01        19.         4.     0.002   294.60   2.888E-02   
Co-60     1331.98        13.         3.     0.001   405.57   6.347E-03   
Bi-212    1620.36         4.         3.     0.001   230.37   5.205E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.0400E-01    6.0400E-01   1.2066E-01    1.2833E-01  4.909E-02
Am-241 #A   -1.2614E-01   -1.2615E-01   2.5872E-01    2.5888E-01  2.052E-01
Bi-212 #     5.9613E-01    5.9613E-01   3.8006E-01    3.8129E-01  2.562E-01
Bi-214       5.2136E-01    5.2138E-01   1.0172E-01    1.0438E-01  3.777E-02
Co-60  #A    5.0198E-03    5.0745E-03   2.0581E-02    2.0582E-02  2.022E-02
Cs-137 #     2.3640E-02    2.3685E-02   2.6219E-02    2.6241E-02  1.893E-02
Eu-152 #A   -5.5499E-03   -5.5734E-03   1.6607E-02    1.6609E-02  5.586E-02
Eu-154 #A    1.9923E-02    2.0056E-02   5.9087E-02    5.9096E-02  1.511E-01
K-40         1.2129E+01    1.2129E+01   1.1189E+00    1.2737E+00  2.498E-01
Pa-234 #A    4.6787E-02    4.6787E-02   7.4838E-02    7.5736E-02  8.922E-02
Pb-212       4.1133E-01    4.1133E-01   7.0190E-02    7.6238E-02  3.671E-02
Pb-214       4.5382E-01    4.5384E-01   8.0002E-02    8.2769E-02  4.852E-02
Ra-226  A    3.7681E-01    3.7683E-01   5.5185E-01    5.5227E-01  4.333E-01
Th-234  A    1.0230E+00    1.0230E+00   2.1245E+00    2.1267E+00  1.694E+00
Tl-208 #     1.6330E-01    1.6330E-01   4.0983E-02    4.2294E-02  1.779E-02
U-235   A    3.4791E-02    3.4791E-02   2.6368E-02    2.6452E-02  1.469E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  205.3 to  2035.6 keV)     1.428E+01  pCi/g         
Total Decayed Activity (  205.3 to  2035.6 keV) 1.4282580E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-014                   Client ID : FZ01-SU26-001         

Seqnum : 1414005066003                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_003                               Batch         : 205966                       Time      : 03-JAN-2014 12:53     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 337.18 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0808           0.244                .30239           .30244           0.087        u        

Bismuth-212                         0.451             0.292                .43941           .44002           0.046        u        

Bismuth-214                         0.415             0.0379               .087555          .089516          0.013        u        

Cesium-137                          0.0233            0.0158      0.07     .022875          .022899          -0.00047     u        

Cobalt-60                           0.00860           0.0165      0.03     .018026          .018031          0            u        

Europium-152                        0.0212            0.0558               .057165          .057174          0.019        u        

Europium-154                        0.00280           0.0998               .033331          .033331          0.016        u        

Lead-212                            0.390             0.0325               .06632           .072077          0.016        u        

Lead-214                            0.433             0.0415               .082495          .08494           0.0080       u        

Potassium-40                        10.1              0.249                1.0111           1.1302           -0.21        u        

Protactinium-234                    0.0168            0.107                .068841          .068967          -0.0042      u        

Radium-226 (By Bismuth-214)         0.415             0.0379      0.2      .087555          .089516          0.013        u        

Thallium-208                        0.159             0.0144               .03782           .039158          0.016        u        

Thorium-232 (By Actinium-228)       0.340             0.0685      0.9      .10708           .10988           0.037        u        

Thorium-234                         0.474             1.86                 .50606           .50804           -0.084       u        

Uranium-235                         0.0461            0.156                .04901           .04909           0.046        u        

u=use  

Page 1 of 1                                                                                                             1414005066003
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Sample description                                             
251397-014,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_003.An1

Acquisition information
Start time:                 1/3/2014 12:53:03
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.3718E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3718E+02) = 

2.9658E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   21 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1100

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
63.08        4. 428.48   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  2.661E-01 Th234 
74.68       51.  28.86   0.73  1.952E-02
77.07       62.  25.08   0.73  2.138E-02
89.80       31.  43.24   0.74  3.036E-02
92.67       31.  53.36   0.75  3.206E-02    92.59   4.343  6.540E-01 Th234 

92.59   4.343  6.540E-01 Th234 
93.36       26.  57.29   0.75  3.251E-02    93.35   5.760  4.179E-01 U235  

93.35   4.100  5.870E-01 Ac228 
93.35   5.760  4.179E-01 U235  

93.36       26.  57.29   0.75  3.251E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.870E-01 Ac228 

124.36        2. 595.73   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
163.38       13. 105.88   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.541E-01 U235  
185.87       32.  48.21   0.84  4.644E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  5.720E-01 Ra226 
185.72  57.000  3.565E-02 U235  

185.87       30.  53.12   0.84  4.647E-02   185.72  57.000  3.368E-02 U235  
186.21   3.555  5.404E-01 Ra226 

204.97       13.  99.52   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  1.645E-01 U235  

238.68      241.   8.50   0.69  4.202E-02   238.63  43.600  3.901E-01 Pb212 
242.08       70.  22.59   0.62  4.171E-02   242.00   7.268  6.654E-01 Pb214 
277.48       23.  43.83   0.93  3.859E-02   277.37   6.600  2.708E-01 Tl208 
295.18      100.  15.32   1.13  3.712E-02   295.22  18.414  4.307E-01 Pb214 
299.90       22.  44.90   0.96  3.674E-02   300.09   3.180  5.689E-01 Pb212 
337.94       49.  28.88   0.87  3.394E-02   338.32  11.400  3.760E-01 Ac228 
351.85      179.   9.68   1.00  3.305E-02   351.93  35.600  4.346E-01 Pb214 
369.70       11.  51.52   0.48  3.194E-02
583.13      105.  11.92   1.05  2.316E-02   583.19  85.000  1.586E-01 Tl208 
609.42      143.   9.69   1.24  2.245E-02   609.31  45.490  3.969E-01 Bi214 
612.53       11.  51.64   1.24  2.237E-02
661.66       14.  49.19   1.28  2.119E-02   661.66  84.990  2.325E-02 Cs137 
727.09        8. 103.62   1.34  1.982E-02   727.33   6.650    PBC<MDA Bi212 
785.34        7.  92.01   1.38  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.06        5. 161.65   1.44  1.760E-02   860.53  12.400    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.23       52.  18.40   1.48  1.690E-02   911.20  26.200  3.457E-01 Ac228 
945.92        3. 205.13   1.50  1.645E-02   946.00  13.500    PBC<MDA Pa234 
969.11       27.  32.47   1.52  1.617E-02   968.96  15.900  3.062E-01 Ac228 

1120.15        9.  84.01   1.62  1.455E-02  1120.29  14.910    PBC<MDA Bi214 
1173.21        5. 141.35   1.65  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1331.75        3. 154.68   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1408.87        4. 135.08   1.79  1.222E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  4.814E-02 Eu152 
1460.75      442.   4.82   1.83  1.187E-02  1460.82  10.550  1.007E+01 K40   
1619.24        7.  48.71   1.89  1.090E-02  1620.74   1.510  1.184E+00 Bi212 
1764.25       16.  37.50   1.95  1.013E-02  1764.49  15.310  3.017E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.75    74.69        95.        41. 2.100E+03   74.14   0.575  -       M
308.28    77.07       100.        64. 2.989E+03   51.82   0.871  -       M
359.19    89.80        69.        31. 1.011E+03   84.77   0.744  -       M

1478.54   369.70        11.        11. 3.381E+02  103.04   0.480  -      s 
2449.69   612.51         4.        10. 4.648E+02   79.85   0.533  -      sM

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.29    59.07        96.        -8.    -0.003   374.11   0.750s
Th-234    252.33    63.08       113.         4.     0.001   856.97   0.750s
Th-234    370.65    92.67       119.        31.     0.011   106.71   0.750 
U-235     373.39    93.35       101.        26.     0.010   114.58   0.750D
Ac-228    373.39    93.35       101.        26.     0.010   114.58   0.750D
Eu-152    489.25   122.32        94.        -2.    -0.001  1518.20   0.777s
Eu-154    497.39   124.36        82.         2.     0.001  1191.47   0.778s
U-235     653.42   163.38        81.        13.     0.005   211.77   0.820s
U-235     743.37   185.87       112.        30.     0.011   106.25   0.843 
Ra-226    743.36   185.87       102.        32.     0.012    96.41   0.843 
U-235     819.73   204.97        71.        13.     0.005   199.05   0.863s
Pb-212    954.55   238.68        74.       241.     0.089    17.00   0.692 
Pb-214    968.15   242.08        74.        68.     0.025    45.18   0.618s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   1109.70   277.48        40.        23.     0.009    87.67   0.935 
Pb-214   1180.51   295.18        53.        99.     0.037    32.00   1.134 
Pb-212   1199.38   299.90        39.        22.     0.008    89.79   0.957 
Ac-228   1351.50   337.94        54.        49.     0.018    57.75   0.873 
Pb-214   1407.13   351.85        50.       172.     0.064    19.37   1.002 
Pa-234   2264.71   566.26        29.        -1.     0.000  1528.03   1.204s
Tl-208   2332.17   583.13        17.       105.     0.039    23.84   1.047s
Bi-214   2437.23   609.40        31.       143.     0.053    20.25   1.175 
Cs-137   2646.28   661.66        17.        14.     0.005    98.37   1.282 
Eu-154   2902.26   725.65        40.       -10.    -0.004   196.44   1.332s
Bi-212   2908.01   727.09        31.         8.     0.003   207.23   1.336s
Eu-152   3110.76   777.78        20.        -1.    -0.001   867.05   1.376s
Bi-212   3141.01   785.34        20.         7.     0.003   184.02   1.381 
Tl-208   3439.92   860.06        26.         5.     0.002   323.30   1.439s
Ac-228   3644.62   911.23        19.        52.     0.019    36.80   1.476 
Pa-234   3783.40   945.92        17.         3.     0.001   410.26   1.501s
Eu-152   3857.94   964.56        31.        -2.    -0.001   760.92   1.514s
Ac-228   3876.16   969.11        24.        27.     0.010    64.95   1.517s
Eu-154   3994.14   998.60        21.        -1.     0.000  1311.23   1.536s
Eu-152   4433.20  1108.35        16.        -1.     0.000  1859.19   1.614s
Bi-214   4480.45  1120.15        23.         9.     0.003   168.03   1.619s
Co-60    4692.71  1173.21        20.         5.     0.002   282.71   1.652s
Co-60    5327.06  1331.75         9.         3.     0.001   309.36   1.746s
Eu-152   5635.66  1408.87        13.         4.     0.002   270.17   1.787s
K-40     5843.24  1460.75        20.       425.     0.157     9.65   1.827 
Bi-212   6477.47  1619.24         2.         7.     0.002    97.42   1.890s
Bi-214   7057.81  1764.25        10.        16.     0.006    75.00   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.4038E-01                                      5.12E+12             
911.20 3.457E-01 ?(  6.847E-02 1.84E+01 2.62E+01 G  
968.96 3.062E-01 ?(  1.313E-01 3.25E+01 1.59E+01 G  
338.32 3.760E-01  (  1.314E-01 2.89E+01 1.14E+01 G  

Energy duplication    
93.35 5.870E-01 +   5.211E-01 5.73E+01 4.10E+00 XA 

Am-241   I  -8.0828E-02                                      1.58E+05             
59.54-8.083E-02 ?(  2.443E-01 1.87E+02 3.59E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-212   N   4.5106E-01                                      5.12E+12             
727.33 1.820E-01 ?(  2.922E-01 1.04E+02 6.65E+00 G  
785.37 1.067E+00  (  1.484E+00 9.20E+01 1.11E+00 G  

1620.74 1.184E+00 ?(  5.680E-01 4.87E+01 1.51E+00 G  

Bi-214   N   4.1456E-01                                      5.84E+05             
609.31 4.146E-01  (P 3.791E-02 1.01E+01 4.55E+01 G  

1120.29 1.202E-01 -   1.524E-01 8.40E+01 1.49E+01 G  
1764.49 3.017E-01 -   1.381E-01 3.75E+01 1.53E+01 G  

Co-60    T   8.6029E-03                                      1.93E+03             
1332.49 6.986E-03 &(  1.650E-02 1.55E+02 1.00E+02 G  
1173.23 1.022E-02 ?(  2.253E-02 1.41E+02 9.98E+01 G  

Cs-137   I   2.3253E-02                                      1.10E+04             
661.66 2.325E-02 ?(  1.584E-02 4.92E+01 8.50E+01 G  

Eu-152   I   2.1159E-02                                      4.94E+03             
344.28 0.000E+00 ?(  5.577E-02 1.00E+03 2.66E+01 G  
121.78-4.355E-03 +   5.420E-02 7.59E+02 2.84E+01 G  
778.90-1.819E-02 +   1.276E-01 4.34E+02 1.30E+01 G  
964.08-2.654E-02 +   1.636E-01 3.80E+02 1.45E+01 G  

1112.08-9.262E-03 +   1.405E-01 9.30E+02 1.34E+01 G  
1408.01 4.814E-02 ?(  9.976E-02 1.35E+02 2.09E+01 G  

Eu-154   I   2.7975E-03                                      3.14E+03             
873.18 3.740E-05 %(  9.983E-02 1.62E+05 1.22E+01 G  
123.07 3.629E-03 ?(  3.539E-02 5.96E+02 4.04E+01 G  

1274.43 1.635E-04 %   5.955E-02 2.21E+04 3.49E+01 G  
723.30-7.249E-02 +   1.108E-01 9.82E+01 2.00E+01 G  

1004.72 2.793E-03 %   1.089E-01 2.37E+03 1.79E+01 G  
996.25-1.793E-02 +   1.914E-01 6.56E+02 1.05E+01 G  

K-40     N   1.0069E+01                                      4.57E+11             
1460.82 1.007E+01  (P 2.492E-01 4.82E+00 1.06E+01 G  

Pa-234   N   1.6780E-02                                      1.63E+12             
131.30 0.000E+00 ?(  1.065E-01 1.00E+03 1.82E+01 G  
569.50-1.357E-02 &   1.693E-01 7.64E+02 9.30E+00 G  
946.00 3.940E-02 ?(  1.277E-01 2.05E+02 1.35E+01 G  
880.52 0.000E+00 -   2.189E-01 1.00E+03 1.05E+01 G  
883.24 3.915E-03 &   1.613E-01 2.51E+03 9.70E+00 G  

Pb-212   N   3.9014E-01                                      5.12E+12             
238.63 3.901E-01  (  3.252E-02 8.50E+00 4.36E+01 G  
300.09 5.689E-01 +   3.713E-01 4.49E+01 3.18E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.3269E-01                                      5.84E+05             
351.93 4.346E-01  (P 4.150E-02 9.68E+00 3.56E+01 G  
295.22 4.290E-01  (P 7.383E-02 1.60E+01 1.84E+01 G  
242.00 6.654E-01 + P 1.963E-01 2.26E+01 7.27E+00 G  

Ra-226   N   5.7201E-01                                      5.84E+05             
186.21 5.720E-01  (  4.224E-01 4.82E+01 3.56E+00 G  

Th-234   N   4.7422E-01                                      1.63E+12             
63.30 2.661E-01 ?(  1.864E+00 4.28E+02 3.75E+00 G  
92.59 6.540E-01  (  5.410E-01 5.34E+01 4.34E+00 G  

Tl-208   N   1.5862E-01                                      5.12E+12             
583.19 1.586E-01 *(  1.440E-02 1.19E+01 8.50E+01 G  
277.37 2.708E-01 +   1.723E-01 4.38E+01 6.60E+00 G  
860.53 6.295E-02 -   1.606E-01 1.62E+02 1.24E+01 G  

U-235    N   4.6129E-02                                      2.57E+11             
143.77 6.554E-03 &(  1.559E-01 1.45E+03 1.09E+01 G  
205.32 1.645E-01 ?(  2.586E-01 9.95E+01 5.02E+00 G  
163.36 1.541E-01 &(  2.591E-01 1.06E+02 5.08E+00 G  
185.72 3.368E-02  (  2.768E-02 5.31E+01 5.70E+01 G  

Energy duplication    
93.35 4.179E-01 *   3.709E-01 5.73E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.07        96.        -8.    -0.003   374.11  -8.083E-02   
Th-234      63.08       113.         4.     0.001   856.97   2.661E-01   
Th-234      92.67       119.        31.     0.011   106.71   6.540E-01   
U-235       93.35       101.        26.     0.010   114.58   4.179E-01   
Eu-152     122.32        94.        -2.    -0.001  1518.20  -4.355E-03   
Eu-154     124.36        82.         2.     0.001  1191.47   3.629E-03   
U-235      163.38        81.        13.     0.005   211.77   1.541E-01   
U-235      185.87       112.        30.     0.011   106.25   3.368E-02   
Ra-226     185.87       102.        32.     0.012    96.41   5.720E-01   
U-235      204.97        71.        13.     0.005   199.05   1.645E-01   
Pa-234     566.26        29.        -1.     0.000  1528.03  -1.357E-02   
Eu-154     725.65        40.       -10.    -0.004   196.44  -7.249E-02   
Eu-152     777.78        20.        -1.    -0.001   867.05  -1.819E-02   
Pa-234     945.92        17.         3.     0.001   410.26   3.940E-02   
Eu-152     964.56        31.        -2.    -0.001   760.92  -2.654E-02   
Eu-154     998.60        21.        -1.     0.000  1311.23  -1.793E-02   
Eu-152    1108.35        16.        -1.     0.000  1859.19  -9.262E-03   
Co-60     1173.21        20.         5.     0.002   282.71   1.022E-02   
Co-60     1331.75         9.         3.     0.001   309.36   6.986E-03   
Eu-152    1408.87        13.         4.     0.002   270.17   4.814E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.4038E-01    3.4038E-01   1.0708E-01    1.0988E-01  6.847E-02
Am-241 #A   -8.0818E-02   -8.0828E-02   3.0239E-01    3.0244E-01  2.443E-01
Bi-212  C    4.5106E-01    4.5106E-01   4.3941E-01    4.4002E-01  2.922E-01
Bi-214       4.1455E-01    4.1456E-01   8.7555E-02    8.9516E-02  3.791E-02
Co-60  #A    8.5103E-03    8.6029E-03   1.8026E-02    1.8031E-02  1.650E-02
Cs-137 #     2.3209E-02    2.3253E-02   2.2875E-02    2.2899E-02  1.584E-02
Eu-152 #A    2.1070E-02    2.1159E-02   5.7165E-02    5.7174E-02  5.577E-02
Eu-154 #A    2.7790E-03    2.7975E-03   3.3331E-02    3.3331E-02  9.983E-02
K-40         1.0069E+01    1.0069E+01   1.0111E+00    1.1302E+00  2.492E-01
Pa-234 #A    1.6780E-02    1.6780E-02   6.8841E-02    6.8967E-02  1.065E-01
Pb-212       3.9014E-01    3.9014E-01   6.6320E-02    7.2077E-02  3.252E-02
Pb-214       4.3267E-01    4.3269E-01   8.2495E-02    8.4940E-02  4.150E-02
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Ra-226 #     5.7199E-01    5.7201E-01   5.5148E-01    5.5245E-01  4.224E-01
Th-234 #A    4.7422E-01    4.7422E-01   5.0606E-01    5.0804E-01  1.864E+00
Tl-208       1.5862E-01    1.5862E-01   3.7820E-02    3.9158E-02  1.440E-02
U-235  #A    4.6129E-02    4.6129E-02   4.9010E-02    4.9090E-02  1.559E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.183E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1828193E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-015                   Client ID : FZ01-SU29-001         

Seqnum : 1404005049005                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_005                               Batch         : 205966                       Time      : 03-JAN-2014 14:34     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 363.76 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0609            0.174                .21627           .21631           0.087        u        

Bismuth-212                         0.473             0.254                .43064           .43132           0.046        u        

Bismuth-214                         0.444             0.0387               .091469          .093618          0.013        u        

Cesium-137                          0.0126            0.0192      0.07     .024895          .024901          -0.00047     u        

Cobalt-60                           0.00770           0.0166      0.03     .021763          .021766          0            u        

Europium-152                        -0.0148           0.0492               .061246          .06125           0.019        u        

Europium-154                        0.00961           0.118                .020279          .020285          0.016        u        

Lead-212                            0.403             0.0296               .06226           .068747          0.016        u        

Lead-214                            0.492             0.0376               .081874          .085041          0.0080       u        

Potassium-40                        9.64              0.206                .93685           1.0542           -0.21        u        

Protactinium-234                    -0.0395           0.0969               .11987           .12027           -0.0042      u        

Radium-226 (By Bismuth-214)         0.444             0.0387      0.2      .091469          .093618          0.013        u        

Thallium-208                        0.126             0.0145               .033424          .034388          0.016        u        

Thorium-232 (By Actinium-228)       0.336             0.0583      0.9      .11694           .11944           0.037        u        

Thorium-234                         0.525             1.60                 .63596           .63789           -0.084       u        

Uranium-235                         0.0460            0.111                .039523          .039621          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404005049005
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

Sample description                                             
251397-015,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_005.An1

Acquisition information
Start time:                 1/3/2014 14:34:10
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.6376E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.6376E+02) = 

2.7491E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:29:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0519

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
59.01        7. 177.48   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.45        9. 183.95   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.90       60.  26.24   0.74  2.079E-02
77.10       74.  20.97   0.75  2.245E-02
87.25       28.  50.57   0.30  2.942E-02
93.15       27.  57.58   0.76  3.305E-02    92.59   4.343  5.341E-01 Th234 

93.35   5.760  3.975E-01 U235  
93.35   4.100  5.584E-01 Ac228 

93.15       27.  57.58   0.76  3.305E-02    92.59   4.343  5.341E-01 Th234 
93.35   5.760  3.975E-01 U235  
93.35   4.100  5.584E-01 Ac228 

93.18       26.  60.57   0.76  3.262E-02    92.59   4.343  5.136E-01 Th234 
93.35   5.760  3.822E-01 U235  
93.35   4.100  5.370E-01 Ac228 

122.31       13. 105.47   0.80  4.420E-02   123.07  40.400    PBC<MDA Eu154 
142.10        4. 335.34   0.82  4.700E-02   143.77  10.940    PBC<MDA U235  
162.87       14.  90.76   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  
186.03       39.  42.97   0.86  4.657E-02   185.72  57.000  4.050E-02 U235  

186.21   3.555  6.498E-01 Ra226 
186.09       45.  35.37   0.86  4.654E-02   185.72  57.000    PBC<MDA U235  

186.21   3.555  7.519E-01 Ra226 
207.11       13.  88.04   0.57  4.500E-02
238.66      273.   7.27   0.92  4.224E-02   238.63  43.600  3.979E-01 Pb212 
241.80       63.  22.10   0.92  4.196E-02   242.00   7.268  5.676E-01 Pb214 
258.53       10.  69.50   0.51  4.047E-02
295.34      128.  13.90   0.90  3.739E-02   295.22  18.414  5.119E-01 Pb214 
300.04       14.  65.20   0.98  3.702E-02   300.09   3.180    PBC<MDA Pb212 
338.25       83.  18.63   0.60  3.424E-02   338.32  11.400  5.852E-01 Ac228 
351.91      208.   9.17   1.18  3.334E-02   351.93  35.600  4.813E-01 Pb214 
583.26       92.  13.22   1.04  2.346E-02   583.19  85.000  1.264E-01 Tl208 
609.35      167.  10.31   1.33  2.275E-02   609.31  45.490  4.437E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
662.06        8.  99.07   1.31  2.148E-02   661.66  84.990    PBC<MDA Cs137 
727.38       19.  45.52   1.37  2.012E-02   727.33   6.650  3.914E-01 Bi212 
785.37        6. 124.04   1.41  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.29       24.  32.65   0.27  1.790E-02   860.53  12.400  3.026E-01 Tl208 
882.30        1. 771.57   1.49  1.761E-02   880.52  10.500    PBC<MDA Pa234 
884.15        1. 704.21   1.49  1.757E-02   883.24   9.700    PBC<MDA Pa234 
911.12       61.  17.39   1.26  1.719E-02   911.20  26.200  3.738E-01 Ac228 
968.94       26.  36.53   1.55  1.647E-02   968.96  15.900  2.742E-01 Ac228 

1120.00       23.  31.34   1.66  1.485E-02  1120.29  14.910  2.859E-01 Bi214 
1332.58        4. 141.35   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1460.80      450.   4.72   2.06  1.218E-02  1460.82  10.550  9.635E+00 K40   
1622.04        4. 107.73   1.94  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.82       15.  35.75   2.01  1.045E-02  1764.49  15.310  2.574E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.64    74.95       102.        41. 1.972E+03   76.35   0.570  -      sM
308.45    77.16        90.        61. 2.717E+03   50.90   0.559  -       M
348.81    87.25        94.        28. 9.653E+02  101.13   0.296  -      sM
828.18   207.11        59.        13. 2.889E+02  176.08   0.568  -      sc

1033.86   258.53        22.        10. 2.594E+02  139.00   0.511  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.90    59.01        74.         7.     0.003   354.96   0.750s
Th-234    253.65    63.45       120.         9.     0.003   367.90   0.750 
Th-234    372.55    93.18       115.        26.     0.010   121.15   0.763s
U-235     373.22    93.35       112.        27.     0.010   115.15   0.763D
Ac-228    373.22    93.35       112.        27.     0.010   115.15   0.763D
Eu-152    486.00   121.55       112.       -11.    -0.004   269.63   0.794s
Eu-154    489.03   122.31        82.        13.     0.005   210.93   0.795s
Pa-234    524.65   131.21       158.       -12.    -0.004   303.10   0.804s
U-235     568.19   142.10        79.         4.     0.001   670.67   0.817s
U-235     651.25   162.87        77.        14.     0.005   181.52   0.838s
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     743.87   186.03       121.        39.     0.014    85.93   0.861s
Ra-226    744.11   186.09       105.        45.     0.017    70.74   0.861s
Pb-212    954.23   238.62        72.       270.     0.100    15.09   1.092 
Pb-214    966.79   241.76        69.        74.     0.027    42.88   0.776s
Tl-208   1112.57   278.21        78.        -6.    -0.002   406.62   0.955s
Pb-214   1181.08   295.34        61.       128.     0.047    27.79   0.901s
Pb-212   1199.88   300.04        37.        14.     0.005   130.40   0.977s
Ac-228   1352.71   338.25        52.        83.     0.031    37.25   0.599s
Eu-152   1377.60   344.47        47.        -5.    -0.002   413.81   1.021s
Pb-214   1407.33   351.91        48.       208.     0.077    18.34   1.184 
Tl-208   2332.72   583.26        20.        92.     0.034    26.44   1.042 
Bi-214   2437.10   609.35        39.       167.     0.062    20.61   1.328 
Cs-137   2647.95   662.06        30.         8.     0.003   198.15   1.310s
Eu-154   2893.01   723.32        39.        -5.    -0.002   400.85   1.362s
Bi-212   2909.24   727.38        28.        19.     0.007    91.04   1.365s
Eu-152   3115.36   778.90        27.        -4.    -0.002   351.82   1.407s
Bi-212   3141.21   785.37        25.         6.     0.002   248.08   1.413s
Tl-208   3440.97   860.29        13.        24.     0.009    65.30   0.275s
Eu-154   3486.80   871.75        15.        -2.    -0.001   632.15   1.481s
Pa-234   3529.00   882.30        21.         1.     0.000  1543.15   1.487s
Pa-234   3536.40   884.15        21.         1.     0.000  1408.42   1.489s
Ac-228   3644.29   911.12        17.        61.     0.023    34.78   1.264 
Pa-234   3783.62   945.95        23.        -2.    -0.001   731.80   1.536s
Ac-228   3875.61   968.94        32.        26.     0.010    73.06   1.553 
Eu-154   4007.20  1001.83        21.        -4.    -0.002   332.33   1.579s
Eu-152   4443.38  1110.85        24.        -6.    -0.002   238.30   1.653s
Bi-214   4480.00  1120.00        14.        23.     0.009    62.68   1.658s
Eu-154   5095.11  1273.74        19.        -3.    -0.001   372.13   1.757s
Co-60    5330.57  1332.58        11.         4.     0.001   282.70   1.791s
K-40     5843.61  1460.80        17.       450.     0.167     9.44   2.055 
Bi-212   6488.84  1622.04         6.         4.     0.001   215.45   1.943s
Bi-214   7060.23  1764.82         7.        15.     0.006    71.51   2.006s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   3.3620E-01                                      5.12E+12             
911.20 3.738E-01  (  5.834E-02 1.74E+01 2.62E+01 G  
968.96 2.742E-01 ?(  1.393E-01 3.65E+01 1.59E+01 G  
338.32 5.852E-01 +   1.185E-01 1.86E+01 1.14E+01 G  

Energy duplication    
93.35 5.584E-01 +   4.998E-01 5.76E+01 4.10E+00 XA 

204 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   6.0928E-02                                      1.58E+05             
59.54 6.093E-02 ?(  1.741E-01 1.77E+02 3.59E+01 G  

Bi-212   N   4.7300E-01                                      5.12E+12             
727.33 3.914E-01  (  2.536E-01 4.55E+01 6.65E+00 G  
785.37 7.794E-01 ?(  1.504E+00 1.24E+02 1.11E+00 G  

1620.74 6.070E-01 ?(  9.450E-01 1.08E+02 1.51E+00 G  

Bi-214   N   4.4372E-01                                      5.84E+05             
609.31 4.437E-01  (  3.873E-02 1.03E+01 4.55E+01 G  

1120.29 2.859E-01 -   1.102E-01 3.13E+01 1.49E+01 G  
1764.49 2.574E-01 -   1.047E-01 3.58E+01 1.53E+01 G  

Co-60    T   7.6983E-03                                      1.93E+03             
1332.49 7.698E-03 ?(  1.664E-02 1.41E+02 1.00E+02 G  
1173.23-1.165E-03 %   2.060E-02 1.08E+03 9.98E+01 G  

Cs-137   I   1.2564E-02                                      1.10E+04             
661.66 1.256E-02 ?(  1.921E-02 9.91E+01 8.50E+01 G  

Eu-152   I  -1.4801E-02                                      4.94E+03             
344.28-1.480E-02 ?(  4.922E-02 2.07E+02 2.66E+01 G  
121.78-2.522E-02 +   5.464E-02 1.35E+02 2.84E+01 G  
778.90-4.816E-02 +   1.343E-01 1.76E+02 1.30E+01 G  
964.08 0.000E+00 &   3.331E-01 1.00E+03 1.45E+01 G  

1112.08-8.483E-02 +   1.567E-01 1.19E+02 1.34E+01 G  
1408.01 0.000E+00 +   2.464E-02 1.00E+03 2.09E+01 G  

Eu-154   I   9.6140E-03                                      3.14E+03             
873.18-2.328E-02 ?(  1.178E-01 3.16E+02 1.22E+01 G  
123.07 1.952E-02 ?(  3.269E-02 1.05E+02 4.04E+01 G  

1274.43-2.039E-02 +   5.985E-02 1.86E+02 3.49E+01 G  
723.30-3.094E-02 +   9.930E-02 2.00E+02 2.00E+01 G  

1004.72-3.985E-02 +   1.042E-01 1.66E+02 1.79E+01 G  
996.25 3.316E-06 %   1.851E-01 3.39E+06 1.05E+01 G  

K-40     N   9.6353E+00                                      4.57E+11             
1460.82 9.635E+00  (P 2.058E-01 4.72E+00 1.06E+01 G  

Pa-234   N  -3.9547E-02                                      1.63E+12             
131.30-3.955E-02 ?(  9.693E-02 1.52E+02 1.82E+01 G  
569.50 0.000E+00 +   1.679E-01 1.00E+03 9.30E+00 G  
946.00-2.289E-02 +   1.352E-01 3.66E+02 1.35E+01 G  
880.52 1.267E-02 +   1.595E-01 7.72E+02 1.05E+01 G  
883.24 1.492E-02 +   1.713E-01 7.04E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.0294E-01                                      5.12E+12             
238.63 4.029E-01  (P 2.960E-02 7.54E+00 4.36E+01 G  
300.09 3.225E-01 - P 3.305E-01 6.52E+01 3.18E+00 G  

Pb-214   N   4.9174E-01                                      5.84E+05             
351.93 4.813E-01  (  3.758E-02 9.17E+00 3.56E+01 G  
295.22 5.119E-01  (  7.266E-02 1.39E+01 1.84E+01 G  
242.00 6.698E-01 +   1.745E-01 2.14E+01 7.27E+00 G  

Ra-226   N   7.5189E-01                                      5.84E+05             
186.21 7.519E-01  (  3.975E-01 3.54E+01 3.56E+00 G  

Th-234   N   5.2495E-01                                      1.63E+12             
63.30 5.381E-01  (  1.603E+00 1.84E+02 3.75E+00 G  
92.59 5.136E-01 &(  4.854E-01 6.06E+01 4.34E+00 G  

Tl-208   N   1.2640E-01                                      5.12E+12             
583.19 1.264E-01  (  1.452E-02 1.32E+01 8.50E+01 G  
277.37-6.711E-02 -   2.204E-01 2.03E+02 6.60E+00 G  
860.53 3.026E-01 +   1.026E-01 3.26E+01 1.24E+01 G  

U-235    N   4.5992E-02                                      2.57E+11             
143.77 2.026E-02 ?(  1.106E-01 3.35E+02 1.09E+01 G  
205.32 1.164E-02 %   2.519E-01 1.32E+03 5.02E+00 G  
163.36 1.630E-01 ?(  2.332E-01 9.08E+01 5.08E+00 G  
185.72 4.050E-02  (  2.661E-02 4.30E+01 5.70E+01 G  

Energy duplication    
93.35 3.975E-01 *   3.558E-01 5.76E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.01        74.         7.     0.003   354.96   6.093E-02   
Th-234      63.45       120.         9.     0.003   367.90   5.381E-01   
Th-234      93.18       115.        26.     0.010   121.15   5.136E-01   
U-235       93.35       112.        27.     0.010   115.15   3.975E-01   
Eu-152     121.55       112.       -11.    -0.004   269.63  -2.522E-02   
Eu-154     122.31        82.        13.     0.005   210.93   1.952E-02   
Pa-234     131.21       158.       -12.    -0.004   303.10  -3.955E-02   
U-235      142.10        79.         4.     0.001   670.67   2.026E-02   
U-235      162.87        77.        14.     0.005   181.52   1.630E-01   
U-235      186.03       121.        39.     0.014    85.93   4.050E-02   
Ra-226     186.09       105.        45.     0.017    70.74   7.519E-01   
Eu-152     344.47        47.        -5.    -0.002   413.81  -1.480E-02   
Eu-154     723.32        39.        -5.    -0.002   400.85  -3.094E-02   
Bi-212     727.38        28.        19.     0.007    91.04   3.914E-01   
Eu-152     778.90        27.        -4.    -0.002   351.82  -4.816E-02   
Bi-212     785.37        25.         6.     0.002   248.08   7.794E-01   
Eu-154     871.75        15.        -2.    -0.001   632.15  -2.328E-02   
Pa-234     882.30        21.         1.     0.000  1543.15   1.267E-02   
Pa-234     884.15        21.         1.     0.000  1408.42   1.492E-02   
Pa-234     945.95        23.        -2.    -0.001   731.80  -2.289E-02   
Eu-154    1001.83        21.        -4.    -0.002   332.33  -3.985E-02   
Eu-152    1110.85        24.        -6.    -0.002   238.30  -8.483E-02   
Eu-154    1273.74        19.        -3.    -0.001   372.13  -2.039E-02   
Co-60     1332.58        11.         4.     0.001   282.70   7.698E-03   
Bi-212    1622.04         6.         4.     0.001   215.45   6.070E-01   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 15:19:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_005.An1              

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       3.3620E-01    3.3620E-01   1.1694E-01    1.1944E-01  5.834E-02
Am-241 #A    6.0920E-02    6.0928E-02   2.1627E-01    2.1631E-01  1.741E-01
Bi-212 #     4.7300E-01    4.7300E-01   4.3064E-01    4.3132E-01  2.536E-01
Bi-214       4.4370E-01    4.4372E-01   9.1469E-02    9.3618E-02  3.873E-02
Co-60  #A    7.6152E-03    7.6983E-03   2.1763E-02    2.1766E-02  1.664E-02
Cs-137 #A    1.2540E-02    1.2564E-02   2.4895E-02    2.4901E-02  1.921E-02
Eu-152 #A   -1.4738E-02   -1.4801E-02   6.1246E-02    6.1250E-02  4.922E-02
Eu-154 #A    9.5503E-03    9.6140E-03   2.0279E-02    2.0285E-02  1.178E-01
K-40         9.6353E+00    9.6353E+00   9.3685E-01    1.0542E+00  2.058E-01
Pa-234 #A   -3.9547E-02   -3.9547E-02   1.1987E-01    1.2027E-01  9.693E-02
Pb-212       4.0294E-01    4.0294E-01   6.2260E-02    6.8747E-02  2.960E-02
Pb-214       4.9172E-01    4.9174E-01   8.1874E-02    8.5041E-02  3.758E-02
Ra-226 #     7.5186E-01    7.5189E-01   5.3185E-01    5.3358E-01  3.975E-01
Th-234 #A    5.2495E-01    5.2495E-01   6.3596E-01    6.3789E-01  1.603E+00
Tl-208       1.2640E-01    1.2640E-01   3.3424E-02    3.4388E-02  1.452E-02
U-235  #A    4.5992E-02    4.5992E-02   3.9523E-02    3.9621E-02  1.106E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.144E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1436309E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-016                   Client ID : FZ01-SU29-002         

Seqnum : 1414005066004                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_004                               Batch         : 205966                       Time      : 03-JAN-2014 13:48     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 344.74 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.106             0.245                .30455           .30465           0.087        u        

Bismuth-212                         0.825             0.182                .39399           .39625           0.046        u        

Bismuth-214                         0.471             0.0414               .094717          .097058          0.013        u        

Cesium-137                          0.180             0.0171      0.07     .0433            .044058          -0.00047     u        

Cobalt-60                           -0.00508          0.0228      0.03     .028456          .028457          0            u        

Europium-152                        0.0279            0.0526               .062426          .062441          0.019        u        

Europium-154                        0.0256            0.162                .042962          .042983          0.016        u        

Lead-212                            0.447             0.0358               .071385          .078375          0.016        u        

Lead-214                            0.556             0.0467               .080577          .084662          0.0080       u        

Potassium-40                        10.5              0.275                1.0415           1.1672           -0.21        u        

Protactinium-234                    0.00351           0.0789               .021339          .021357          -0.0042      u        

Radium-226 (By Bismuth-214)         0.471             0.0414      0.2      .094717          .097058          0.013        u        

Thallium-208                        0.171             0.0180               .042289          .043677          0.016        u        

Thorium-232 (By Actinium-228)       0.611             0.0153      0.9      .11374           .12204           0.037        u        

Thorium-234                         0.978             1.78                 .97              .97439           -0.084       u        

Uranium-235                         0.0303            0.163                .027824          .027884          0.046        u        

u=use  

Page 1 of 1                                                                                                             1414005066004
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 14:33:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_004.An1              

Sample description                                             
251397-016,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_004.An1

Acquisition information
Start time:                 1/3/2014 13:48:43
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4474E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4474E+02) = 

2.9007E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 14:33:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_004.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:35:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1115

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.24       13.  61.10   0.43  0.000E+00
59.67       10. 143.26   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.33       19.  80.72   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
74.74       66.  23.47   0.73  1.953E-02
77.12       81.  19.42   0.73  2.139E-02
92.31       26.  60.59   0.75  3.251E-02    92.59   4.343  5.461E-01 Th234 

93.35   5.760  4.061E-01 U235  
93.35   4.100  5.705E-01 Ac228 
93.35   5.760  4.061E-01 U235  

92.31       26.  60.59   0.75  3.251E-02    92.59   4.343  5.461E-01 Th234 
93.35   5.760  4.061E-01 U235  
93.35   4.100  5.705E-01 Ac228 

92.38       30.  57.71   0.75  3.206E-02    92.59   4.343  6.177E-01 Th234 
93.35   5.760  4.593E-01 U235  
93.35   4.100  6.453E-01 Ac228 

121.91       10. 142.63   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
124.35        9. 160.28   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
163.62        4. 420.10   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.471E-02 U235  
186.16       36.  45.91   0.84  4.647E-02   185.72  57.000  3.930E-02 U235  

186.21   3.555  6.307E-01 Ra226 
185.72  57.000  3.930E-02 U235  

186.20       35.  46.68   0.40  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  6.209E-01 Ra226 

207.72        5. 205.52   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.364E-02 U235  

209.54       28.  46.29   0.72  4.464E-02
238.62      288.   7.26   0.90  4.203E-02   238.63  43.600  4.568E-01 Pb212 
241.68       73.  21.10   0.90  4.175E-02   242.00   7.268  6.766E-01 Pb214 
277.22       18.  55.83   0.69  3.859E-02   277.37   6.600  2.098E-01 Tl208 
295.28      142.  11.17   1.07  3.712E-02   295.22  18.414  5.988E-01 Pb214 
300.01       29.  44.18   0.27  3.674E-02   300.09   3.180  7.158E-01 Pb212 
338.18       85.  18.98   1.00  3.395E-02   338.32  11.400  6.394E-01 Ac228 
344.48        2. 618.98   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 14:33:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_004.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
351.95      223.   8.86   0.64  3.304E-02   351.93  35.600  5.332E-01 Pb214 
583.14      114.  12.39   1.26  2.316E-02   583.19  85.000  1.677E-01 Tl208 
609.41      172.   9.69   1.53  2.245E-02   609.31  45.490  4.714E-01 Bi214 
661.55      111.  12.04   1.18  2.119E-02   661.66  84.990  1.798E-01 Cs137 
726.86       36.  23.86   0.42  1.982E-02   727.33   6.650  8.018E-01 Bi212 
779.04        2. 363.48   1.38  1.889E-02   778.90  12.970    PBC<MDA Eu152 
785.81        7.  93.05   1.38  1.878E-02   785.37   1.110    PBC<MDA Bi212 
859.86       10.  65.64   1.44  1.760E-02   860.53  12.400  1.273E-01 Tl208 
880.97        2. 358.40   1.45  1.732E-02   880.52  10.500    PBC<MDA Pa234 
911.06       98.  10.10   1.25  1.690E-02   911.20  26.200  6.427E-01 Ac228 
964.65        7. 111.70   1.51  1.623E-02   964.08  14.500    PBC<MDA Eu152 
969.13       48.  17.79   0.63  1.617E-02   968.96  15.900  5.398E-01 Ac228 

1120.23       49.  18.82   1.48  1.455E-02  1120.29  14.910  6.559E-01 Bi214 
1273.36        7.  83.86   1.71  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1460.77      470.   4.77   1.65  1.187E-02  1460.82  10.550  1.051E+01 K40   
1764.20       13.  41.90   1.95  1.013E-02  1764.49  15.310  2.428E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.02    25.24        29.        13. 0.000E+00  122.19   0.435  -      s 
298.80    74.70       100.        62. 3.169E+03   53.30   1.067  -      s 
308.35    77.09        92.        76. 3.553E+03   42.43   0.738  -        
838.04   209.54        70.        28. 6.273E+02   92.58   0.722  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    238.69    59.67       101.        10.     0.004   286.51   0.750s
Th-234    253.34    63.33       107.        19.     0.007   161.43   0.750 
Th-234    369.50    92.38       131.        30.     0.011   115.42   0.750s
U-235     373.39    93.35       113.        26.     0.010   121.19   0.750D
Ac-228    373.39    93.35       113.        26.     0.010   121.19   0.750D
Eu-152    487.59   121.91        97.        10.     0.004   285.27   0.777s
Eu-154    497.34   124.35        98.         9.     0.003   320.56   0.778s
Pa-234    529.62   132.42        94.        -3.    -0.001   981.06   0.787s
U-235     575.20   143.82       153.        -7.    -0.003   518.07   0.800s
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 14:33:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_004.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235     654.37   163.62       120.         4.     0.001   840.20   0.820s
U-235     744.54   186.16       118.        36.     0.013    91.81   0.843s
Ra-226    744.67   186.20       103.        35.     0.013    93.36   0.403s
U-235     830.74   207.72        49.         5.     0.002   411.04   0.863s
Pb-212    954.14   238.58        94.       282.     0.105    15.96   0.738 
Pb-214    966.40   241.64        90.        77.     0.028    42.72   0.612s
Tl-208   1108.67   277.22        40.        18.     0.007   111.66   0.693s
Pb-214   1180.91   295.28        42.       141.     0.052    22.34   1.071 
Pb-212   1199.83   300.01        51.        29.     0.011    88.37   0.272s
Ac-228   1352.46   338.18        61.        85.     0.032    37.96   0.995 
Eu-152   1377.68   344.48        48.         2.     0.001  1237.96   0.999s
Pb-214   1407.56   351.95        66.       216.     0.080    17.72   0.642s
Pa-234   2277.00   569.34        33.        -4.    -0.002   387.26   1.204s
Tl-208   2332.23   583.14        27.       114.     0.042    24.77   1.259 
Bi-214   2437.27   609.41        39.       166.     0.061    19.37   1.534s
Cs-137   2645.83   661.55        21.       111.     0.041    24.08   1.177 
Eu-154   2895.48   723.96        39.        -7.    -0.003   251.02   1.332s
Bi-212   2907.08   726.86        13.        36.     0.013    47.73   0.417s
Eu-152   3115.79   779.04        22.         2.     0.001   726.97   1.376s
Bi-212   3142.87   785.81        17.         7.     0.003   186.10   1.381s
Tl-208   3439.10   859.86        15.        10.     0.004   131.27   1.439s
Pa-234   3523.58   880.97        17.         2.     0.001   716.79   1.454s
Pa-234   3531.62   882.98        20.        -4.    -0.002   305.97   1.456s
Ac-228   3643.92   911.06         0.        98.     0.036    20.20   1.250s
Pa-234   3783.48   945.94        31.        -4.    -0.001   445.80   1.501s
Eu-152   3858.31   964.65        25.         7.     0.002   223.39   1.514s
Ac-228   3876.23   969.13         7.        48.     0.018    35.57   0.625s
Eu-154   3986.03   996.57        20.        -3.    -0.001   444.27   1.536s
Eu-154   4017.80  1004.51        21.        -1.     0.000  1027.78   1.542s
Eu-152   4443.78  1110.99        24.        -1.     0.000  1136.17   1.614s
Bi-214   4480.75  1120.23        12.        49.     0.018    37.63   1.480 
Co-60    4690.71  1172.71        26.        -3.    -0.001   506.54   1.652s
Eu-154   5093.44  1273.36        16.         7.     0.003   167.73   1.713s
Co-60    5333.23  1333.29        18.        -2.    -0.001   560.25   1.746s
K-40     5843.31  1460.77        26.       453.     0.168     9.55   1.649 
Bi-214   7057.59  1764.20         8.        13.     0.005    83.81   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 14:33:56
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_004.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.1142E-01                                      5.12E+12             
911.20 6.427E-01 *(  1.528E-02 1.01E+01 2.62E+01 G  
968.96 5.398E-01  (  7.061E-02 1.78E+01 1.59E+01 G  
338.32 6.394E-01  (  1.363E-01 1.90E+01 1.14E+01 G  

Energy duplication    
93.35 5.705E-01 &   5.392E-01 6.06E+01 4.10E+00 XA 

Am-241   I   1.0629E-01                                      1.58E+05             
59.54 1.063E-01 ?(  2.448E-01 1.43E+02 3.59E+01 G  

Bi-212   N   8.2545E-01                                      5.12E+12             
727.33 8.018E-01  (  1.822E-01 2.39E+01 6.65E+00 G  
785.37 9.670E-01 ?(  1.353E+00 9.31E+01 1.11E+00 G  

1620.74 0.000E+00 -   1.742E+00 1.00E+03 1.51E+00 G  

Bi-214   N   4.7141E-01                                      5.84E+05             
609.31 4.714E-01  (P 4.144E-02 9.69E+00 4.55E+01 G  

1120.29 6.559E-01 +   1.080E-01 1.88E+01 1.49E+01 G  
1764.49 2.428E-01 -   1.256E-01 4.19E+01 1.53E+01 G  

Co-60    T  -5.0792E-03                                      1.93E+03             
1332.49-5.079E-03 ?(  2.276E-02 2.80E+02 1.00E+02 G  
1173.23-6.070E-03 +   2.464E-02 2.53E+02 9.98E+01 G  

Cs-137   I   1.7980E-01                                      1.10E+04             
661.66 1.798E-01  (  1.713E-02 1.20E+01 8.50E+01 G  

Eu-152   I   2.7945E-02                                      4.94E+03             
344.28 5.200E-03 ?(  5.260E-02 6.19E+02 2.66E+01 G  
121.78 2.350E-02 ?(  5.386E-02 1.43E+02 2.84E+01 G  
778.90 2.218E-02 ?(  1.301E-01 3.63E+02 1.30E+01 G  
964.08 8.352E-02 ?(  1.443E-01 1.12E+02 1.45E+01 G  

1112.08-1.820E-02 +   1.682E-01 5.68E+02 1.34E+01 G  
1408.01 2.119E-04 &   9.158E-02 2.62E+04 2.09E+01 G  

Eu-154   I   2.5614E-02                                      3.14E+03             
873.18 0.000E+00 &(  1.624E-01 1.00E+03 1.22E+01 G  
123.07 1.464E-02 ?(  3.781E-02 1.60E+02 4.04E+01 G  

1274.43 4.725E-02 ?(  5.873E-02 8.39E+01 3.49E+01 G  
723.30-5.404E-02 +   1.068E-01 1.26E+02 2.00E+01 G  

1004.72-1.328E-02 +   1.108E-01 5.14E+02 1.79E+01 G  
996.25-5.238E-02 +   1.851E-01 2.22E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0506E+01                                      4.57E+11             
1460.82 1.051E+01  (P 2.753E-01 4.77E+00 1.06E+01 G  

Pa-234   N   3.5126E-03                                      1.63E+12             
131.30-9.830E-03 ?(  7.886E-02 4.91E+02 1.82E+01 G  
569.50-5.714E-02 +   1.766E-01 1.94E+02 9.30E+00 G  
946.00-4.765E-02 +   1.701E-01 2.23E+02 1.35E+01 G  
880.52 2.664E-02 ?(  1.536E-01 3.58E+02 1.05E+01 G  
883.24-7.574E-02 +   1.813E-01 1.53E+02 9.70E+00 G  

Pb-212   N   4.4719E-01                                      5.12E+12             
238.63 4.472E-01  (  3.576E-02 7.98E+00 4.36E+01 G  
300.09 7.158E-01 +   4.144E-01 4.42E+01 3.18E+00 G  

Pb-214   N   5.5557E-01                                      5.84E+05             
351.93 5.332E-01  (P 4.673E-02 8.86E+00 3.56E+01 G  
295.22 5.988E-01  (P 6.417E-02 1.12E+01 1.84E+01 G  
242.00 7.332E-01 + P 2.122E-01 2.14E+01 7.27E+00 G  

Ra-226   N   6.2092E-01                                      5.84E+05             
186.21 6.209E-01  (  4.153E-01 4.67E+01 3.56E+00 G  

Th-234   N   9.7757E-01                                      1.63E+12             
63.30 1.394E+00  (  1.778E+00 8.07E+01 3.75E+00 G  
92.59 6.177E-01  (  5.567E-01 5.77E+01 4.34E+00 G  

Tl-208   N   1.7071E-01                                      5.12E+12             
583.19 1.677E-01  (  1.795E-02 1.24E+01 8.50E+01 G  
277.37 2.098E-01  (  1.672E-01 5.58E+01 6.60E+00 G  
860.53 1.273E-01 -   1.198E-01 6.56E+01 1.24E+01 G  

U-235    N   3.0304E-02                                      2.57E+11             
143.77-3.857E-02 &(  1.628E-01 2.59E+02 1.09E+01 G  
205.32 6.364E-02 ?(  2.103E-01 2.06E+02 5.02E+00 G  
163.36 4.471E-02 ?(  3.071E-01 4.20E+02 5.08E+00 G  
185.72 3.930E-02  (  2.769E-02 4.59E+01 5.70E+01 G  

Energy duplication    
93.35 4.061E-01 ?   3.838E-01 6.06E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.67       101.        10.     0.004   286.51   1.063E-01   
Th-234      63.33       107.        19.     0.007   161.43   1.394E+00   
Th-234      92.38       131.        30.     0.011   115.42   6.177E-01   
U-235       93.35       113.        26.     0.010   121.19   4.061E-01   
Eu-152     121.91        97.        10.     0.004   285.27   2.350E-02   
Eu-154     124.35        98.         9.     0.003   320.56   1.464E-02   
Pa-234     132.42        94.        -3.    -0.001   981.06  -9.830E-03   
U-235      143.82       153.        -7.    -0.003   518.07  -3.857E-02   
U-235      163.62       120.         4.     0.001   840.20   4.471E-02   
U-235      186.16       118.        36.     0.013    91.81   3.930E-02   
U-235      207.72        49.         5.     0.002   411.04   6.364E-02   
Eu-152     344.48        48.         2.     0.001  1237.96   5.200E-03   
Pa-234     569.34        33.        -4.    -0.002   387.26  -5.714E-02   
Eu-154     723.96        39.        -7.    -0.003   251.02  -5.404E-02   
Eu-152     779.04        22.         2.     0.001   726.97   2.218E-02   
Pa-234     880.97        17.         2.     0.001   716.79   2.664E-02   
Pa-234     882.98        20.        -4.    -0.002   305.97  -7.574E-02   
Pa-234     945.94        31.        -4.    -0.001   445.80  -4.765E-02   
Eu-152     964.65        25.         7.     0.002   223.39   8.352E-02   
Eu-154     996.57        20.        -3.    -0.001   444.27  -5.238E-02   
Eu-154    1004.51        21.        -1.     0.000  1027.78  -1.328E-02   
Eu-152    1110.99        24.        -1.     0.000  1136.17  -1.820E-02   
Co-60     1172.71        26.        -3.    -0.001   506.54  -6.070E-03   
Eu-154    1273.36        16.         7.     0.003   167.73   4.725E-02   
Co-60     1333.29        18.        -2.    -0.001   560.25  -5.079E-03   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.1142E-01    6.1142E-01   1.1374E-01    1.2204E-01  1.528E-02
Am-241 #A    1.0628E-01    1.0629E-01   3.0455E-01    3.0465E-01  2.448E-01
Bi-212       8.2545E-01    8.2545E-01   3.9399E-01    3.9625E-01  1.822E-01
Bi-214       4.7140E-01    4.7141E-01   9.4717E-02    9.7058E-02  4.144E-02
Co-60  #A   -5.0245E-03   -5.0792E-03   2.8456E-02    2.8457E-02  2.276E-02
Cs-137       1.7946E-01    1.7980E-01   4.3300E-02    4.4058E-02  1.713E-02
Eu-152 #A    2.7827E-02    2.7945E-02   6.2426E-02    6.2441E-02  5.260E-02
Eu-154 #A    2.5445E-02    2.5614E-02   4.2962E-02    4.2983E-02  1.624E-01
K-40         1.0506E+01    1.0506E+01   1.0415E+00    1.1672E+00  2.753E-01
Pa-234 #A    3.5126E-03    3.5126E-03   2.1339E-02    2.1357E-02  7.886E-02
Pb-212       4.4719E-01    4.4719E-01   7.1385E-02    7.8375E-02  3.576E-02
Pb-214       5.5555E-01    5.5557E-01   8.0577E-02    8.4662E-02  4.673E-02
Ra-226       6.2089E-01    6.2092E-01   5.7967E-01    5.8076E-01  4.153E-01
Th-234 #A    9.7757E-01    9.7757E-01   9.7000E-01    9.7439E-01  1.778E+00
Tl-208       1.7071E-01    1.7071E-01   4.2289E-02    4.3677E-02  1.795E-02
U-235  #A    3.0304E-02    3.0304E-02   2.7824E-02    2.7884E-02  1.628E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.439E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4388835E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

217 of 517



CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-017                   Client ID : FZ01-SU31-001         

Seqnum : 1404005049006                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_006                               Batch         : 205966                       Time      : 03-JAN-2014 15:20     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 346.72 g                     Live Time : 2700 sec              

Dead Time : 0.1 %                 

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0914            0.168                .2116            .21171           0.087        u        

Bismuth-212                         0.614             0.185                .31097           .31255           0.046        u        

Bismuth-214                         0.351             0.0285               .073948          .075611          0.013        u        

Cesium-137                          0.0684            0.0132      0.07     .027707          .02788           -0.00047     u        

Cobalt-60                           0.0110            0.0174      0.03     .02336           .023365          0            u        

Europium-152                        0.0480            0.0507               .053892          .053941          0.019        u        

Europium-154                        0.0214            0.0889               .053389          .0534            0.016        u        

Lead-212                            0.348             0.0278               .057507          .062777          0.016        u        

Lead-214                            0.401             0.0375               .066002          .06861           0.0080       u        

Potassium-40                        7.35              0.193                .82969           .90802           -0.21        u        

Protactinium-234                    0.00538           0.0752               .019343          .019389          -0.0042      u        

Radium-226 (By Bismuth-214)         0.351             0.0285      0.2      .073948          .075611          0.013        u        

Thallium-208                        0.113             0.0117               .029626          .030495          0.016        u        

Thorium-232 (By Actinium-228)       0.470             0.0433      0.9      .093738          .099712          0.037        u        

Thorium-234                         0.380             1.22                 .24542           .24804           -0.084       u        

Uranium-235                         0.0394            0.141                .027403          .027507          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404005049006
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Sample description                                             
251397-017,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_006.An1

Acquisition information
Start time:                 1/3/2014 15:20:17
Live time:               2700
Real time:               2703
Dead time:                  0.10 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.4672E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.4672E+02) = 

2.8842E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 12:46:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0471

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.52       15.  54.65   0.55  0.000E+00
59.34       10. 115.74   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
74.90       47.  28.10   0.74  2.077E-02
77.18       86.  16.47   0.75  2.248E-02
92.54       39.  32.27   0.76  3.262E-02    92.59   4.343  7.956E-01 Th234 

92.59   4.343  7.956E-01 Th234 
185.89       42.  34.77   0.86  4.657E-02   185.72  57.000  4.612E-02 U235  

186.21   3.555  7.399E-01 Ra226 
185.72  57.000  4.612E-02 U235  

185.92       43.  33.26   0.86  4.654E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  7.492E-01 Ra226 

207.61        5. 161.10   0.88  4.515E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  6.701E-02 U235  

238.66      226.   8.03   0.92  4.224E-02   238.63  43.600  3.439E-01 Pb212 
240.87       16.  79.91   0.92  4.204E-02
241.97       27.  43.09   0.92  4.194E-02   242.00   7.268  2.537E-01 Pb214 
277.10        8. 124.29   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
295.28       97.  12.49   0.89  3.739E-02   295.22  18.414  4.075E-01 Pb214 
300.78       16.  60.90   0.98  3.702E-02   300.09   3.180  4.041E-01 Pb212 
338.27       56.  19.23   0.50  3.424E-02   338.32  11.400  4.135E-01 Ac228 
343.89        6. 176.34   1.02  3.384E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.797E-02 Eu152 
351.97      163.  10.74   1.00  3.334E-02   351.93  35.600  3.972E-01 Pb214 
583.25       80.  13.11   0.76  2.346E-02   583.19  85.000  1.158E-01 Tl208 
609.34      126.  10.54   0.98  2.275E-02   609.31  45.490  3.509E-01 Bi214 
661.74       43.  20.24   0.88  2.148E-02   661.66  84.990  6.843E-02 Cs137 
727.45       30.  25.33   1.37  2.012E-02   727.33   6.650  6.416E-01 Bi212 
778.31        3. 212.23   1.41  1.918E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  3.478E-02 Eu152 
786.00        3. 196.75   1.41  1.907E-02   785.37   1.110    PBC<MDA Bi212 
860.55        8.  83.38   1.47  1.790E-02   860.53  12.400    PBC<MDA Tl208 
911.26       75.  13.83   1.15  1.719E-02   911.20  26.200  4.781E-01 Ac228 
945.77        3. 240.90   1.54  1.675E-02   946.00  13.500    PBC<MDA Pa234 
969.03       45.  18.27   1.03  1.647E-02   968.96  15.900  4.973E-01 Ac228 

1120.21       38.  19.33   0.38  1.485E-02  1120.29  14.910  4.981E-01 Bi214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1174.11        1. 805.36   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1272.76        5. 124.65   1.76  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1332.13        5. 105.83   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.36        9.  56.16   1.83  1.253E-02  1408.01  20.850  9.447E-02 Eu152 

1408.01  20.850  9.447E-02 Eu152 
1460.81      327.   5.42   1.83  1.218E-02  1460.82  10.550  7.355E+00 K40   
1764.31       12.  43.17   2.01  1.045E-02  1764.49  15.310  2.250E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.96    25.52        28.        15. 0.000E+00  109.31   0.552  -      s 
299.52    74.92        73.        43. 2.070E+03   63.94   0.898  -      s 
308.63    77.20        73.        76. 3.398E+03   39.60   0.828  -        
963.41   240.89        70.        16. 3.867E+02  153.52   0.918  -       c

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.21    59.34        62.        10.     0.004   231.48   0.750s
Th-234    250.27    62.61        63.        -2.    -0.001  1482.17   0.750s
Th-234    369.99    92.54        60.        39.     0.014    64.53   0.762 
Eu-152    487.97   122.04       108.        -4.    -0.001   829.71   0.794s
Eu-154    492.79   123.25        96.        -3.    -0.001   870.14   0.795s
Pa-234    530.63   132.71        86.        -5.    -0.002   533.30   0.804s
U-235     651.89   163.03       105.        -9.    -0.003   313.45   0.838s
U-235     743.32   185.89        87.        42.     0.016    69.53   0.861s
Ra-226    743.44   185.92        80.        43.     0.016    66.52   0.861 
U-235     830.21   207.61        33.         5.     0.002   322.20   0.881s
Pb-212    954.27   238.63        58.       219.     0.081    16.05   0.915D
Pb-214    967.73   242.00        53.        27.     0.010    86.01   0.919D
Tl-208   1108.12   277.10        46.         8.     0.003   248.59   0.955s
Pb-214   1180.85   295.28        23.        97.     0.036    24.98   0.890 
Pb-212   1202.84   300.78        45.        16.     0.006   121.80   0.977 
Ac-228   1352.80   338.27        22.        56.     0.021    38.46   0.502s
Eu-152   1375.28   343.89        46.         6.     0.002   352.69   1.021s
Pb-214   1407.57   351.97        44.       163.     0.060    21.48   1.002 
Tl-208   2332.70   583.25        12.        80.     0.030    26.22   0.757s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2437.06   609.34        19.       126.     0.047    21.07   0.981 
Cs-137   2646.66   661.74        13.        43.     0.016    40.49   0.876s
Bi-212   2909.53   727.45        13.        30.     0.011    50.67   1.365 
Eu-152   3112.98   778.31        19.         3.     0.001   424.45   1.407s
Bi-212   3143.76   786.00        19.         3.     0.001   393.50   1.413s
Tl-208   3442.00   860.55        19.         8.     0.003   166.76   1.472s
Ac-228   3644.87   911.26         8.        75.     0.028    27.67   1.148s
Pa-234   3782.91   945.77        22.         3.     0.001   481.79   1.536s
Ac-228   3875.98   969.03         7.        45.     0.017    36.53   1.028s
Eu-154   3985.02   996.29        19.        -4.    -0.002   298.57   1.572s
Eu-154   4008.92  1002.26        11.        -1.     0.000   993.01   1.579s
Bi-214   4480.81  1120.21         5.        38.     0.014    38.66   0.382s
Co-60    4696.48  1174.11        16.         1.     0.000  1610.72   1.693s
Eu-154   5091.22  1272.76        15.         5.     0.002   249.29   1.756s
Co-60    5328.74  1332.13        11.         5.     0.002   211.66   1.791s
Eu-152   5633.79  1408.36         7.         9.     0.003   112.32   1.834s
K-40     5843.67  1460.81        14.       327.     0.121    10.83   1.826s
Bi-214   7058.21  1764.31         8.        12.     0.005    86.33   2.006s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.7002E-01                                      5.12E+12             
911.20 4.781E-01 @(  4.328E-02 1.38E+01 2.62E+01 G  
968.96 4.973E-01  (  6.748E-02 1.83E+01 1.59E+01 G  
338.32 4.135E-01  (  8.102E-02 1.92E+01 1.14E+01 G  

Energy duplication    
93.35-2.308E-02 &   4.640E-01 1.22E+03 4.10E+00 XA 

Am-241   I   9.1413E-02                                      1.58E+05             
59.54 9.141E-02 ?(  1.677E-01 1.16E+02 3.59E+01 G  

Bi-212   N   6.1373E-01                                      5.12E+12             
727.33 6.416E-01 ?(  1.847E-01 2.53E+01 6.65E+00 G  
785.37 4.471E-01 ?(  1.391E+00 1.97E+02 1.11E+00 G  

1620.74 0.000E+00 -   1.714E+00 1.00E+03 1.51E+00 G  

Bi-214   N   3.5089E-01                                      5.84E+05             
609.31 3.509E-01  (  2.848E-02 1.05E+01 4.55E+01 G  

1120.29 4.981E-01 +   6.656E-02 1.93E+01 1.49E+01 G  
1764.49 2.250E-01 -   1.208E-01 4.32E+01 1.53E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-60    T   1.1037E-02                                      1.93E+03             
1332.49 1.104E-02 ?(  1.742E-02 1.06E+02 1.00E+02 G  
1173.23 1.428E-03 -   1.873E-02 8.05E+02 9.98E+01 G  

Cs-137   I   6.8433E-02                                      1.10E+04             
661.66 6.843E-02  (  1.321E-02 2.02E+01 8.50E+01 G  

Eu-152   I   4.7981E-02                                      4.94E+03             
344.28 1.797E-02 &(  5.067E-02 1.76E+02 2.66E+01 G  
121.78-8.293E-03 +   5.622E-02 4.15E+02 2.84E+01 G  
778.90 3.478E-02 ?(  1.170E-01 2.12E+02 1.30E+01 G  
964.08-1.827E-03 %   1.275E-01 4.24E+03 1.45E+01 G  

1112.08-7.686E-03 %   1.481E-01 1.18E+03 1.34E+01 G  
1408.01 9.447E-02 ?(  6.925E-02 5.62E+01 2.09E+01 G  

Eu-154   I   2.1416E-02                                      3.14E+03             
873.18 0.000E+00 ?(  8.893E-02 1.00E+03 1.22E+01 G  
123.07-5.224E-03 +   3.714E-02 4.35E+02 4.04E+01 G  

1274.43 2.888E-02 ?(  5.509E-02 1.25E+02 3.49E+01 G  
723.30 0.000E+00 -   1.787E-01 1.00E+03 2.00E+01 G  

1004.72-9.756E-03 +   7.811E-02 4.97E+02 1.79E+01 G  
996.25-7.536E-02 +   1.756E-01 1.49E+02 1.05E+01 G  

K-40     N   7.3546E+00                                      4.57E+11             
1460.82 7.355E+00 @(P 1.932E-01 5.42E+00 1.06E+01 G  

Pa-234   N   5.3827E-03                                      1.63E+12             
131.30-1.735E-02 &(  7.515E-02 2.67E+02 1.82E+01 G  
569.50 0.000E+00 +   1.142E-01 1.00E+03 9.30E+00 G  
946.00 3.603E-02 &(  1.386E-01 2.41E+02 1.35E+01 G  
880.52 0.000E+00 -   7.952E-02 1.00E+03 1.05E+01 G  
883.24 0.000E+00 -   8.566E-02 1.00E+03 9.70E+00 G  

Pb-212   N   3.4797E-01                                      5.12E+12             
238.63 3.439E-01  (P 2.778E-02 8.03E+00 4.36E+01 G  
300.09 4.041E-01  (P 3.854E-01 6.09E+01 3.18E+00 G  

Pb-214   N   4.0072E-01                                      5.84E+05             
351.93 3.972E-01  (  3.747E-02 1.07E+01 3.56E+01 G  
295.22 4.075E-01  (  4.664E-02 1.25E+01 1.84E+01 G  
242.00 2.541E-01 -   1.609E-01 4.30E+01 7.27E+00 G  

Ra-226   N   7.4922E-01                                      5.84E+05             
186.21 7.492E-01  (  3.648E-01 3.33E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N   3.8031E-01                                      1.63E+12             
63.30-1.007E-01 ?(  1.222E+00 7.41E+02 3.75E+00 G  
92.59 7.956E-01  (  3.673E-01 3.23E+01 4.34E+00 G  

Tl-208   N   1.1299E-01                                      5.12E+12             
583.19 1.158E-01  (  1.168E-02 1.31E+01 8.50E+01 G  
277.37 9.068E-02 ?(  1.781E-01 1.24E+02 6.60E+00 G  
860.53 1.055E-01 ?(  1.314E-01 8.34E+01 1.24E+01 G  

U-235    N   3.9411E-02                                      2.57E+11             
143.77-8.192E-03 &(  1.414E-01 1.05E+03 1.09E+01 G  
205.32 6.701E-02 ?(  1.712E-01 1.61E+02 5.02E+00 G  
163.36-1.130E-01 +   2.854E-01 1.57E+02 5.08E+00 G  
185.72 4.612E-02  (  2.370E-02 3.48E+01 5.70E+01 G  

Energy duplication    
93.35-1.643E-02 %   3.303E-01 1.22E+03 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      62.61        63.        -2.    -0.001  1482.17  -1.007E-01   
Th-234      92.54        60.        39.     0.014    64.53   7.956E-01   
Eu-152     122.04       108.        -4.    -0.001   829.71  -8.293E-03   
Eu-154     123.25        96.        -3.    -0.001   870.14  -5.224E-03   
Pa-234     132.71        86.        -5.    -0.002   533.30  -1.735E-02   
U-235      163.03       105.        -9.    -0.003   313.45  -1.130E-01   
U-235      185.89        87.        42.     0.016    69.53   4.612E-02   
Ra-226     185.92        80.        43.     0.016    66.52   7.492E-01   
U-235      207.61        33.         5.     0.002   322.20   6.701E-02   
Eu-152     343.89        46.         6.     0.002   352.69   1.797E-02   
Eu-152     778.31        19.         3.     0.001   424.45   3.478E-02   
Pa-234     945.77        22.         3.     0.001   481.79   3.603E-02   
Eu-154     996.29        19.        -4.    -0.002   298.57  -7.536E-02   
Eu-154    1002.26        11.        -1.     0.000   993.01  -9.756E-03   
Co-60     1174.11        16.         1.     0.000  1610.72   1.428E-03   
Eu-154    1272.76        15.         5.     0.002   249.29   2.888E-02   
Co-60     1332.13        11.         5.     0.002   211.66   1.104E-02   
Eu-152    1408.36         7.         9.     0.003   112.32   9.447E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.7002E-01    4.7002E-01   9.3738E-02    9.9712E-02  4.328E-02
Am-241 #A    9.1401E-02    9.1413E-02   2.1160E-01    2.1171E-01  1.677E-01
Bi-212 #     6.1373E-01    6.1373E-01   3.1097E-01    3.1255E-01  1.847E-01
Bi-214       3.5087E-01    3.5089E-01   7.3948E-02    7.5611E-02  2.848E-02
Co-60  #A    1.0918E-02    1.1037E-02   2.3360E-02    2.3365E-02  1.742E-02
Cs-137       6.8303E-02    6.8433E-02   2.7707E-02    2.7880E-02  1.321E-02
Eu-152 #A    4.7779E-02    4.7981E-02   5.3892E-02    5.3941E-02  5.067E-02
Eu-154 #A    2.1274E-02    2.1416E-02   5.3389E-02    5.3400E-02  8.893E-02
K-40   #     7.3546E+00    7.3546E+00   8.2969E-01    9.0802E-01  1.932E-01
Pa-234 #A    5.3827E-03    5.3827E-03   1.9343E-02    1.9389E-02  7.515E-02
Pb-212       3.4797E-01    3.4797E-01   5.7507E-02    6.2777E-02  2.778E-02
Pb-214       4.0071E-01    4.0072E-01   6.6002E-02    6.8610E-02  3.747E-02
Ra-226 #     7.4920E-01    7.4922E-01   4.9836E-01    5.0020E-01  3.648E-01
Th-234 #A    3.8031E-01    3.8031E-01   2.4542E-01    2.4804E-01  1.222E+00
Tl-208       1.1299E-01    1.1299E-01   2.9626E-02    3.0495E-02  1.168E-02
U-235  #A    3.9411E-02    3.9411E-02   2.7403E-02    2.7507E-02  1.414E-01
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  277.3 to  2035.6 keV)     9.719E+00  pCi/g         
Total Decayed Activity (  277.3 to  2035.6 keV) 9.7193775E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-018                   Client ID : FZ01-SU31-002         

Seqnum : 1414005066005                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_005                               Batch         : 205966                       Time      : 03-JAN-2014 14:34     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 294.86 g                     Live Time : 2700 sec              

Dead Time : 0.11 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0776            0.217                .27072           .27078           0.087        u        

Bismuth-212                         0.731             0.129                .34004           .3421            0.046        u        

Bismuth-214                         0.365             0.0417               .092428          .09387           0.013        u        

Cesium-137                          0.0654            0.0219      0.07     .034661          .034787          -0.00047     u        

Cobalt-60                           -0.00650          0.0237      0.03     .030004          .030005          0            u        

Europium-152                        0.0359            0.0489               .078696          .078715          0.019        u        

Europium-154                        -0.000946         0.165                .0072665         .0072666         0.016        u        

Lead-212                            0.414             0.0341               .072786          .078715          0.016        u        

Lead-214                            0.385             0.0459               .087334          .08917           0.0080       u        

Potassium-40                        9.01              0.288                1.0364           1.1306           -0.21        u        

Protactinium-234                    0.0287            0.0880               .10732           .10756           -0.0042      u        

Radium-226 (By Bismuth-214)         0.365             0.0417      0.2      .092428          .09387           0.013        u        

Thallium-208                        0.115             0.0193               .041323          .04197           0.016        u        

Thorium-232 (By Actinium-228)       0.535             0.0509      0.9      .12153           .12754           0.037        u        

Thorium-234                         0.619             1.68                 .66167           .66425           -0.084       u        

Uranium-235                         0.184             0.153                .15872           .15911           0.046        u        

Analyzed mass outside of limits  

u=use  

Page 1 of 1                                                                                                             1414005066005
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Sample description                                             
251397-018,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_005.An1

Acquisition information
Start time:                 1/3/2014 14:34:45
Live time:               2700
Real time:               2703
Dead time:                  0.11 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                2.9486E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  2.9486E+02) = 

3.3914E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 12:51:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1401

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
58.57        6. 174.46   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
63.34        6. 188.57   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
74.89       36.  35.04   0.73  1.962E-02
77.10       78.  18.45   0.73  2.135E-02
92.87       29.  49.43   0.75  3.251E-02    92.59   4.343  6.998E-01 Th234 

93.35   4.100  7.311E-01 Ac228 
93.35   5.760  5.204E-01 U235  
93.35   5.760  5.204E-01 U235  

92.88       28.  53.44   0.75  3.206E-02    92.59   4.343  6.758E-01 Th234 
93.35   4.100  7.060E-01 Ac228 
93.35   5.760  5.025E-01 U235  

92.94       36.  40.70   1.05  3.251E-02    92.59   4.343  8.655E-01 Th234 
93.35   4.100  9.042E-01 Ac228 
93.35   5.760  6.436E-01 U235  

123.09        2. 569.76   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
131.53        4. 309.32   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 
143.63       16.  88.80   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.087E-01 U235  
162.98       19.  61.45   0.82  4.743E-02   163.36   5.080  2.704E-01 U235  

163.36   5.080  2.704E-01 U235  
186.03       26.  41.12   0.69  4.645E-02   185.72  57.000  3.371E-02 U235  

186.21   3.555  5.409E-01 Ra226 
185.72  57.000  3.371E-02 U235  

205.48       17.  70.73   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.625E-01 U235  

238.66      224.   8.78   1.03  4.202E-02   238.63  43.600  4.143E-01 Pb212 
241.66       58.  22.08   1.46  4.172E-02   242.00   7.268  6.445E-01 Pb214 
277.03        9. 103.09   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.36       72.  20.49   0.98  3.711E-02   295.22  18.414  3.515E-01 Pb214 
300.27       39.  26.42   0.85  3.674E-02   300.09   3.180  1.133E+00 Pb212 
338.15       54.  23.04   1.17  3.394E-02   338.32  11.400  4.738E-01 Ac228 
343.27        2. 380.92   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.96      146.  10.83   1.00  3.304E-02   351.93  35.600  4.023E-01 Pb214 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
570.13        3. 209.94   1.20  2.356E-02   569.50   9.300    PBC<MDA Pa234 
583.26       65.  18.00   1.16  2.316E-02   583.19  85.000  1.119E-01 Tl208 
609.25      111.  11.97   0.82  2.246E-02   609.31  45.490  3.491E-01 Bi214 
661.49       35.  26.48   1.28  2.119E-02   661.66  84.990  6.544E-02 Cs137 
726.76       28.  23.24   0.61  1.982E-02   727.33   6.650  7.314E-01 Bi212 
860.43        8.  74.72   1.44  1.760E-02   860.53  12.400    PBC<MDA Tl208 
911.03       78.  13.33   0.90  1.690E-02   911.20  26.200  5.973E-01 Ac228 
964.61        6. 109.58   1.51  1.623E-02   964.08  14.500    PBC<MDA Eu152 
969.41       36.  21.25   0.61  1.617E-02   968.96  15.900  4.766E-01 Ac228 

1120.33       20.  38.02   1.62  1.455E-02  1120.29  14.910  3.191E-01 Bi214 
1460.75      332.   5.47   1.71  1.187E-02  1460.82  10.550  9.008E+00 K40   
1621.24        2. 243.09   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.38       21.  27.68   1.95  1.013E-02  1764.49  15.310  4.548E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

299.26    74.81        76.        23. 1.172E+03  115.03   0.684  -        
308.11    77.03        73.        61. 2.858E+03   47.17   0.576  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    234.30    58.57        58.         6.     0.002   348.92   0.750s
Th-234    253.38    63.34        70.         6.     0.002   377.15   0.750s
Th-234    371.51    92.88        96.        28.     0.010   106.88   0.750s
Ac-228    373.39    93.35        82.        36.     0.013    81.40   1.051D
U-235     373.39    93.35        86.        29.     0.011    98.86   0.750D
Eu-152    488.70   122.19       108.        -6.    -0.002   492.16   0.777s
Eu-154    492.32   123.09        97.         2.     0.001  1139.52   0.778s
Pa-234    526.07   131.53        85.         4.     0.002   618.65   0.787s
U-235     574.45   143.63        99.        16.     0.006   177.60   0.800 
U-235     651.84   162.98        60.        19.     0.007   122.90   0.820s
U-235     744.38   186.12        85.        17.     0.006   161.06   0.843 
Ra-226    744.09   186.05        81.        19.     0.007   143.13   0.843 
U-235     821.80   205.48        68.        17.     0.006   141.47   0.863s
Pb-212    954.46   238.66        62.       224.     0.083    17.57   1.032s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214    966.46   241.66        51.        58.     0.021    44.17   1.458s
Tl-208   1107.93   277.03        41.         9.     0.003   206.17   0.935 
Pb-214   1181.23   295.36        57.        71.     0.026    40.98   0.978 
Pb-212   1200.85   300.27        28.        39.     0.014    52.85   0.854s
Ac-228   1352.37   338.15        36.        54.     0.020    46.08   1.167 
Eu-152   1372.85   343.27        30.         2.     0.001   761.84   0.999s
Pb-214   1407.57   351.96        47.       139.     0.052    21.66   0.999 
Pa-234   2280.18   570.13        22.         3.     0.001   419.87   1.204s
Tl-208   2332.67   583.26        23.        65.     0.024    36.01   1.160 
Bi-214   2436.65   609.25        29.       105.     0.039    23.95   0.818s
Cs-137   2645.60   661.49        25.        35.     0.013    52.97   1.282 
Eu-154   2893.62   723.49        28.        -5.    -0.002   342.62   1.332s
Bi-212   2906.67   726.76         5.        28.     0.011    46.49   0.613s
Tl-208   3441.39   860.43        15.         8.     0.003   149.44   1.439 
Eu-154   3489.05   872.34        19.        -1.     0.000  1031.29   1.448s
Pa-234   3522.06   880.60        18.        -4.    -0.001   347.32   1.454s
Pa-234   3532.98   883.32        15.        -3.    -0.001   418.44   1.456s
Ac-228   3643.83   911.03         8.        78.     0.029    26.67   0.904s
Pa-234   3781.81   945.52        17.        -2.    -0.001   493.81   1.501s
Eu-152   3858.17   964.61        19.         6.     0.002   219.15   1.514s
Ac-228   3877.36   969.41         7.        36.     0.013    42.51   0.606s
Eu-154   3980.50   995.19        24.        -4.    -0.001   358.03   1.536s
Eu-154   4020.27  1005.13        19.        -4.    -0.002   299.62   1.542s
Eu-152   4449.36  1112.38        23.        -3.    -0.001   545.24   1.614s
Bi-214   4481.16  1120.33        20.        20.     0.008    76.05   1.619s
Eu-154   5098.11  1274.53        16.        -1.     0.000  1097.55   1.713s
Co-60    5334.87  1333.70        14.        -2.    -0.001   461.38   1.746s
K-40     5843.25  1460.75        21.       332.     0.123    10.94   1.708 
Bi-212   6485.46  1621.24         7.         2.     0.001   486.17   1.890s
Bi-214   7058.32  1764.38         6.        21.     0.008    55.36   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.3513E-01                                      5.12E+12             
911.20 5.973E-01  (  5.085E-02 1.33E+01 2.62E+01 G  
968.96 4.766E-01  (  8.081E-02 2.13E+01 1.59E+01 G  
338.32 4.738E-01  (  1.227E-01 2.30E+01 1.14E+01 G  

Energy duplication    
93.35 9.042E-01 +   5.390E-01 4.07E+01 4.10E+00 XA 
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Am-241   I   7.7588E-02                                      1.58E+05             
59.54 7.759E-02 ?(  2.172E-01 1.74E+02 3.59E+01 G  

Bi-212   N   7.3144E-01                                      5.12E+12             
727.33 7.314E-01  (  1.287E-01 2.32E+01 6.65E+00 G  
785.37-1.334E-02 %   1.833E+00 8.35E+03 1.11E+00 G  

1620.74 3.426E-01 -   1.300E+00 2.43E+02 1.51E+00 G  

Bi-214   N   3.6458E-01                                      5.84E+05             
609.31 3.491E-01  (P 4.166E-02 1.20E+01 4.55E+01 G  

1120.29 3.191E-01 ?(  1.625E-01 3.80E+01 1.49E+01 G  
1764.49 4.548E-01 ?(  1.265E-01 2.77E+01 1.53E+01 G  

Co-60    T  -6.5031E-03                                      1.93E+03             
1332.49-6.503E-03 ?(  2.374E-02 2.31E+02 1.00E+02 G  
1173.23 0.000E+00 +   9.866E-03 1.00E+03 9.98E+01 G  

Cs-137   I   6.5436E-02                                      1.10E+04             
661.66 6.544E-02 ?(  2.190E-02 2.65E+01 8.50E+01 G  

Eu-152   I   3.5910E-02                                      4.94E+03             
344.28 7.926E-03 &(  4.891E-02 3.81E+02 2.66E+01 G  
121.78-1.658E-02 +   6.631E-02 2.46E+02 2.84E+01 G  
778.90 0.000E+00 &   1.442E-01 1.00E+03 1.30E+01 G  
964.08 8.723E-02 &(  1.462E-01 1.10E+02 1.45E+01 G  

1112.08-4.470E-02 +   1.955E-01 2.73E+02 1.34E+01 G  
1408.01 0.000E+00 -   3.117E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -9.4560E-04                                      3.14E+03             
873.18-1.971E-02 ?(  1.649E-01 5.16E+02 1.22E+01 G  
123.07 4.708E-03 ?(  4.392E-02 5.70E+02 4.04E+01 G  

1274.43-7.868E-03 +   7.002E-02 5.49E+02 3.49E+01 G  
723.30-3.905E-02 +   1.060E-01 1.71E+02 2.00E+01 G  

1004.72-5.274E-02 +   1.233E-01 1.50E+02 1.79E+01 G  
996.25-8.219E-02 +   2.328E-01 1.79E+02 1.05E+01 G  

K-40     N   9.0084E+00                                      4.57E+11             
1460.82 9.008E+00  (P 2.878E-01 5.47E+00 1.06E+01 G  

Pa-234   N   2.8708E-02                                      1.63E+12             
131.30 1.748E-02 ?(  8.798E-02 3.09E+02 1.82E+01 G  
569.50 5.069E-02 ?(  1.691E-01 2.10E+02 9.30E+00 G  
946.00-3.769E-02 +   1.481E-01 2.47E+02 1.35E+01 G  
880.52-6.751E-02 +   1.841E-01 1.74E+02 1.05E+01 G  
883.24-5.558E-02 +   1.835E-01 2.09E+02 9.70E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-212   N   4.1427E-01                                      5.12E+12             
238.63 4.143E-01 @(  3.410E-02 8.78E+00 4.36E+01 G  
300.09 1.133E+00 +   3.583E-01 2.64E+01 3.18E+00 G  

Pb-214   N   3.8499E-01                                      5.84E+05             
351.93 4.023E-01  (P 4.590E-02 1.08E+01 3.56E+01 G  
295.22 3.515E-01  (P 8.755E-02 2.05E+01 1.84E+01 G  
242.00 6.445E-01 + P 1.871E-01 2.21E+01 7.27E+00 G  

Ra-226   N   3.8743E-01                                      5.84E+05             
186.21 3.874E-01 ?(  4.325E-01 7.16E+01 3.56E+00 G  

Th-234   N   6.1909E-01                                      1.63E+12             
63.30 5.534E-01 ?(  1.681E+00 1.89E+02 3.75E+00 G  
92.59 6.758E-01 *(  5.561E-01 5.34E+01 4.34E+00 G  

Tl-208   N   1.1477E-01                                      5.12E+12             
583.19 1.119E-01  (  1.931E-02 1.80E+01 8.50E+01 G  
277.37 1.230E-01  (  1.980E-01 1.03E+02 6.60E+00 G  
860.53 1.300E-01  (  1.419E-01 7.47E+01 1.24E+01 G  

U-235    N   1.8442E-01                                      2.57E+11             
143.77 1.087E-01  (  1.527E-01 8.88E+01 1.09E+01 G  
205.32 2.625E-01 ?(  2.879E-01 7.07E+01 5.02E+00 G  
163.36 2.704E-01 ?(  2.542E-01 6.14E+01 5.08E+00 G  
185.72 2.178E-02 -   2.755E-02 8.05E+01 5.70E+01 G  

Energy duplication    
93.35 5.204E-01     3.924E-01 4.94E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      58.57        58.         6.     0.002   348.92   7.759E-02   
Th-234      63.34        70.         6.     0.002   377.15   5.534E-01   
Th-234      92.88        96.        28.     0.010   106.88   6.758E-01   
U-235       93.35        86.        29.     0.011    98.86   5.204E-01   
Eu-152     122.19       108.        -6.    -0.002   492.16  -1.658E-02   
Eu-154     123.09        97.         2.     0.001  1139.52   4.708E-03   
Pa-234     131.53        85.         4.     0.002   618.65   1.748E-02   
U-235      143.63        99.        16.     0.006   177.60   1.087E-01   
U-235      162.98        60.        19.     0.007   122.90   2.704E-01   
U-235      186.12        85.        17.     0.006   161.06   2.178E-02   
U-235      205.48        68.        17.     0.006   141.47   2.625E-01   
Eu-152     343.27        30.         2.     0.001   761.84   7.926E-03   
Pa-234     570.13        22.         3.     0.001   419.87   5.069E-02   
Eu-154     723.49        28.        -5.    -0.002   342.62  -3.905E-02   
Eu-154     872.34        19.        -1.     0.000  1031.29  -1.971E-02   
Pa-234     880.60        18.        -4.    -0.001   347.32  -6.751E-02   
Pa-234     883.32        15.        -3.    -0.001   418.44  -5.558E-02   
Pa-234     945.52        17.        -2.    -0.001   493.81  -3.769E-02   
Eu-152     964.61        19.         6.     0.002   219.15   8.723E-02   
Eu-154     995.19        24.        -4.    -0.001   358.03  -8.219E-02   
Eu-154    1005.13        19.        -4.    -0.002   299.62  -5.274E-02   
Eu-152    1112.38        23.        -3.    -0.001   545.24  -4.470E-02   
Eu-154    1274.53        16.        -1.     0.000  1097.55  -7.868E-03   
Co-60     1333.70        14.        -2.    -0.001   461.38  -6.503E-03   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.3513E-01    5.3513E-01   1.2153E-01    1.2754E-01  5.085E-02
Am-241 #A    7.7578E-02    7.7588E-02   2.7072E-01    2.7078E-01  2.172E-01
Bi-212 #     7.3144E-01    7.3144E-01   3.4004E-01    3.4210E-01  1.287E-01
Bi-214       3.6457E-01    3.6458E-01   9.2428E-02    9.3870E-02  4.166E-02
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Co-60  #A   -6.4331E-03   -6.5031E-03   3.0004E-02    3.0005E-02  2.374E-02
Cs-137 #     6.5312E-02    6.5436E-02   3.4661E-02    3.4787E-02  2.190E-02
Eu-152 #A    3.5759E-02    3.5910E-02   7.8696E-02    7.8715E-02  4.891E-02
Eu-154 #A   -9.3934E-04   -9.4560E-04   7.2665E-03    7.2666E-03  1.649E-01
K-40         9.0084E+00    9.0084E+00   1.0364E+00    1.1306E+00  2.878E-01
Pa-234 #A    2.8708E-02    2.8708E-02   1.0732E-01    1.0756E-01  8.798E-02
Pb-212 #     4.1427E-01    4.1427E-01   7.2786E-02    7.8715E-02  3.410E-02
Pb-214       3.8497E-01    3.8499E-01   8.7334E-02    8.9170E-02  4.590E-02
Ra-226 #A    3.8742E-01    3.8743E-01   5.5452E-01    5.5496E-01  4.325E-01
Th-234 #A    6.1909E-01    6.1909E-01   6.6167E-01    6.6425E-01  1.681E+00
Tl-208       1.1477E-01    1.1477E-01   4.1323E-02    4.1970E-02  1.931E-02
U-235  #C    1.8442E-01    1.8442E-01   1.5872E-01    1.5911E-01  1.527E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.162E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.1618990E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Inst   : HPGE13                                        Lab ID        : 251397-019                   Client ID : FZ01-SU32-001         

Seqnum : 1404005049007                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_007                               Batch         : 205966                       Time      : 03-JAN-2014 16:09     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 352.96 g                     Live Time : 2700 sec              

Dead Time : 0.16 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       0.0958            0.204                .25432           .25442           0.087        u        

Bismuth-212                         0.802             0.232                .41304           .41508           0.046        u        

Bismuth-214                         0.510             0.0383               .092802          .095587          0.013        u        

Cesium-137                          0.0330            0.0193      0.07     .027421          .027462          -0.00047     u        

Cobalt-60                           0.00448           0.0191      0.03     .019268          .019269          0            u        

Europium-152                        0.0585            0.0519               .055333          .055405          0.019        u        

Europium-154                        0.0468            0.137                .13846           .13848           0.016        u        

Lead-212                            0.554             0.0391               .077591          .087317          0.016        u        

Lead-214                            0.529             0.0350               .085628          .089134          0.0080       u        

Potassium-40                        10.2              0.228                .98493           1.109            -0.21        u        

Protactinium-234                    -0.0374           0.0893               .11067           .11106           -0.0042      u        

Radium-226 (By Bismuth-214)         0.510             0.0383      0.2      .092802          .095587          0.013        u        

Thallium-208                        0.248             0.0199               .049141          .051646          0.016        u        

Thorium-232 (By Actinium-228)       0.841             0.0445      0.9      .13548           .14851           0.037        u        

Thorium-234                         0.750             1.55                 .91601           .91875           -0.084       u        

Uranium-235                         0.0682            0.143                .038791          .039011          0.046        u        

u=use  

Page 1 of 1                                                                                                             1404005049007
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_007.An1              

Sample description                                             
251397-019,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_007.An1

Acquisition information
Start time:                 1/3/2014 16:09:20
Live time:               2700
Real time:               2704
Dead time:                  0.16 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5296E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5296E+02) = 

2.8332E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

237 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 16:54:38
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_007.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 12:59:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   18 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0735

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
38.86       30.  44.90   0.59  0.000E+00
59.27       11. 132.67   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
63.10       15. 101.94   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
72.75       15.  90.93   0.74  1.907E-02
74.71       77.  20.65   0.74  2.058E-02
77.16      129.  14.50   0.75  2.243E-02
93.11       29.  67.32   0.76  3.262E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  5.976E-01 Ac228 
93.35   5.760  4.254E-01 U235  

93.24       39.  46.31   0.76  3.305E-02    92.59   4.343  7.743E-01 Th234 
93.35   4.100  8.096E-01 Ac228 
93.35   5.760  5.762E-01 U235  
93.35   5.760  5.762E-01 U235  

93.34       32.  56.06   0.48  3.305E-02    92.59   4.343  6.345E-01 Th234 
93.35   4.100  6.634E-01 Ac228 
93.35   5.760  4.722E-01 U235  

122.01       11. 152.35   0.79  4.391E-02   121.78  28.410    PBC<MDA Eu152 
121.78  28.410  2.539E-02 Eu152 

122.88        2. 822.71   0.80  4.420E-02   123.07  40.400    PBC<MDA Eu154 
143.73       11. 144.91   0.82  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  6.133E-02 U235  
163.15       11. 151.33   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.310E-01 U235  
185.91       65.  26.10   0.93  4.656E-02   185.72  57.000  6.923E-02 U235  

186.21   3.555  1.111E+00 Ra226 
185.72  57.000  6.923E-02 U235  

238.63      380.   6.16   0.92  4.224E-02   238.63  43.600  5.752E-01 Pb212 
241.77       67.  23.36   0.92  4.196E-02   242.00   7.268  6.189E-01 Pb214 
277.10       23.  52.24   0.95  3.885E-02   277.37   6.600  2.597E-01 Tl208 
295.25      126.  14.98   0.65  3.740E-02   295.22  18.414  5.169E-01 Pb214 
300.11       36.  32.10   0.98  3.702E-02   300.09   3.180  8.757E-01 Pb212 
338.36       78.  16.83   0.65  3.423E-02   338.32  11.400  5.697E-01 Ac228 
343.88        4. 276.68   1.02  3.384E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.160E-02 Eu152 
351.95      227.   8.09   0.81  3.334E-02   351.93  35.600  5.433E-01 Pb214 
462.90       30.  28.95   0.56  2.758E-02
510.93      124.  14.02   1.02  2.574E-02
569.36        1. 758.55   1.23  2.385E-02   569.50   9.300    PBC<MDA Pa234 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
583.10      174.   9.89   0.98  2.346E-02   583.19  85.000  2.474E-01 Tl208 
609.38      186.   9.10   1.29  2.275E-02   609.31  45.490  5.096E-01 Bi214 
661.57       21.  41.51   1.31  2.148E-02   661.66  84.990  3.303E-02 Cs137 
726.74       40.  25.74   0.76  2.012E-02   727.33   6.650  8.480E-01 Bi212 
778.59        6. 103.80   1.41  1.918E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  7.358E-02 Eu152 
860.59       12.  68.63   1.47  1.790E-02   860.53  12.400    PBC<MDA Tl208 
873.83        3. 224.94   1.48  1.771E-02   873.18  12.170    PBC<MDA Eu154 
911.32      122.  10.13   0.43  1.719E-02   911.20  26.200  7.668E-01 Ac228 
964.22       17.  47.33   1.55  1.653E-02   964.08  14.500  2.077E-01 Eu152 

964.08  14.500  2.077E-01 Eu152 
969.12       89.  12.52   1.83  1.647E-02   968.96  15.900  9.639E-01 Ac228 
996.25        3. 191.73   1.57  1.615E-02   996.25  10.500    PBC<MDA Eu154 

1120.34       56.  19.28   0.42  1.485E-02  1120.29  14.910  7.147E-01 Bi214 
1173.30        2. 421.29   1.69  1.436E-02  1173.23  99.850    PBC<MDA Co60  
1332.23        3. 215.14   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1408.03        5. 112.86   1.83  1.253E-02  1408.01  20.850    PBC<MDA Eu152 

1408.01  20.850  5.007E-02 Eu152 
1460.81      474.   4.71   1.76  1.218E-02  1460.82  10.550  1.016E+01 K40   
1620.48        4. 145.19   1.94  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1764.73       53.  13.74   1.28  1.045E-02  1764.49  15.310  9.394E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

155.30    38.86        74.        30. 0.000E+00   89.80   0.587  -        
290.68    72.71        75.         4. 1.992E+02  620.87   0.552  -       c
298.53    74.68       126.        62. 2.988E+03   58.82   0.693  -        
308.33    77.13       126.       124. 5.551E+03   31.73   0.947  -      s 

1851.27   462.90        20.        30. 1.102E+03   57.89   0.555  -      s 
2043.42   510.93        49.       124. 4.833E+03   28.04   1.017  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    236.90    59.27        96.        11.     0.004   265.34   0.750s
Th-234    252.24    63.10       106.        15.     0.005   203.88   0.750s
Th-234    372.27    93.11       171.        29.     0.011   134.65   0.762s
Ac-228    373.22    93.35       135.        32.     0.012   112.12   0.479D
U-235     373.22    93.35       141.        39.     0.014    92.62   0.763D
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    487.86   122.01       138.        11.     0.004   304.71   0.794s
Eu-154    491.33   122.88       151.         2.     0.001  1645.43   0.795s
Pa-234    521.72   130.48       126.       -11.    -0.004   296.05   0.804s
U-235     574.72   143.73       124.        11.     0.004   289.82   0.817s
U-235     652.37   163.15       137.        11.     0.004   302.67   0.838s
U-235     743.66   185.97       115.        60.     0.022    56.91   0.861 
Ra-226    743.40   185.91        96.        65.     0.024    52.20   0.929 
U-235     820.84   205.27        92.        -2.    -0.001  1124.66   0.881s
Pb-212    954.40   238.67       119.       359.     0.133    13.77   0.860 
Pb-214    967.50   241.94       138.        53.     0.020    68.63   0.919s
Tl-208   1108.13   277.10        64.        23.     0.009   104.48   0.955s
Pb-214   1180.74   295.25        74.       126.     0.046    29.96   0.650s
Pb-212   1200.14   300.11        52.        36.     0.013    64.21   0.977 
Ac-228   1353.15   338.36        42.        78.     0.029    33.66   0.648s
Eu-152   1375.22   343.88        50.         4.     0.001   553.36   1.021s
Pb-214   1407.49   351.95        40.       227.     0.084    16.18   0.806 
Pa-234   2277.11   569.36        30.         1.     0.000  1517.10   1.230s
Tl-208   2332.10   583.10        36.       174.     0.064    19.79   0.985 
Bi-214   2437.20   609.38        36.       186.     0.069    18.21   1.295 
Cs-137   2645.97   661.57        28.        21.     0.008    83.02   1.310s
Bi-212   2906.70   726.74        22.        40.     0.015    51.48   0.763s
Eu-152   3114.09   778.59        19.         6.     0.002   207.60   1.407s
Bi-212   3130.80   782.76        23.        -3.    -0.001   496.98   1.413 
Tl-208   3442.16   860.59        26.        12.     0.004   137.26   1.472s
Eu-154   3495.10   873.83        20.         3.     0.001   449.88   1.481s
Pa-234   3524.55   881.19        21.        -2.    -0.001   766.79   1.487s
Ac-228   3645.11   911.32         9.       122.     0.045    20.26   0.433s
Pa-234   3784.08   946.06        22.        -1.    -0.001   965.49   1.536s
Eu-152   3856.74   964.22        25.        17.     0.006    94.65   1.549s
Ac-228   3876.32   969.12        11.        89.     0.033    25.04   1.834 
Eu-154   3984.89   996.25        19.         3.     0.001   383.45   1.572s
Eu-154   4018.57  1004.67        29.        -6.    -0.002   255.50   1.578s
Bi-214   4481.35  1120.34        16.        56.     0.021    38.56   0.423s
Co-60    4693.23  1173.30        24.         2.     0.001   842.58   1.693s
Eu-154   5098.51  1274.59        23.        -3.    -0.001   554.92   1.757s
Co-60    5329.18  1332.23        14.         3.     0.001   430.28   1.791s
Eu-152   5632.47  1408.03        11.         5.     0.002   225.71   1.834s
K-40     5843.66  1460.81        20.       460.     0.171     9.42   1.757 
Bi-212   6482.61  1620.48        12.         4.     0.001   290.37   1.943s
Bi-214   7059.89  1764.73         0.        53.     0.020    27.47   1.281s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   8.4123E-01                                      5.12E+12             
911.20 7.668E-01  (  4.449E-02 1.01E+01 2.62E+01 G  
968.96 9.639E-01  (  8.370E-02 1.25E+01 1.59E+01 G  
338.32 5.697E-01 -   1.092E-01 1.68E+01 1.14E+01 G  

Energy duplication    
93.35 6.634E-01 -   5.672E-01 5.61E+01 4.10E+00 XA 

Am-241   I   9.5848E-02                                      1.58E+05             
59.54 9.585E-02 ?(  2.039E-01 1.33E+02 3.59E+01 G  

Bi-212   N   8.0236E-01                                      5.12E+12             
727.33 8.480E-01  (  2.317E-01 2.57E+01 6.65E+00 G  
785.37-3.776E-01 -   1.501E+00 2.48E+02 1.11E+00 G  

1620.74 6.014E-01 ?(  1.340E+00 1.45E+02 1.51E+00 G  

Bi-214   N   5.0963E-01                                      5.84E+05             
609.31 5.096E-01  (  3.830E-02 9.10E+00 4.55E+01 G  

1120.29 7.147E-01 +   1.201E-01 1.93E+01 1.49E+01 G  
1764.49 9.394E-01 +   4.130E-02 1.37E+01 1.53E+01 G  

Co-60    T   4.4781E-03                                      1.93E+03             
1332.49 5.624E-03 ?(  1.907E-02 2.15E+02 1.00E+02 G  
1173.23 3.331E-03 ?(  2.273E-02 4.21E+02 9.98E+01 G  

Cs-137   I   3.3031E-02                                      1.10E+04             
661.66 3.303E-02  (  1.925E-02 4.15E+01 8.50E+01 G  

Eu-152   I   5.8458E-02                                      4.94E+03             
344.28 1.160E-02 ?(  5.193E-02 2.77E+02 2.66E+01 G  
121.78 2.539E-02 ?(  6.249E-02 1.52E+02 2.84E+01 G  
778.90 7.358E-02 ?(  1.164E-01 1.04E+02 1.30E+01 G  
964.08 2.077E-01  (  1.398E-01 4.73E+01 1.45E+01 G  

1112.08 8.315E-03 &   1.711E-01 1.26E+03 1.34E+01 G  
1408.01 5.007E-02 ?(  8.476E-02 1.13E+02 2.09E+01 G  

Eu-154   I   4.6847E-02                                      3.14E+03             
873.18 3.829E-02 ?(  1.370E-01 2.25E+02 1.22E+01 G  
123.07 3.390E-03 -   4.579E-02 8.23E+02 4.04E+01 G  

1274.43-1.519E-02 +   6.763E-02 2.77E+02 3.49E+01 G  
723.30-3.585E-03 %   7.255E-02 1.24E+03 2.00E+01 G  

1004.72-6.203E-02 +   1.240E-01 1.28E+02 1.79E+01 G  
996.25 5.677E-02 ?(  1.719E-01 1.92E+02 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

K-40     N   1.0160E+01                                      4.57E+11             
1460.82 1.016E+01  (P 2.278E-01 4.71E+00 1.06E+01 G  

Pa-234   N  -3.7381E-02                                      1.63E+12             
131.30-3.738E-02 &(  8.925E-02 1.48E+02 1.82E+01 G  
569.50 1.315E-02 +   1.629E-01 7.59E+02 9.30E+00 G  
946.00-1.731E-02 +   1.355E-01 4.83E+02 1.35E+01 G  
880.52-2.626E-02 +   1.626E-01 3.83E+02 1.05E+01 G  
883.24-1.355E-03 %   1.589E-01 7.13E+03 9.70E+00 G  

Pb-212   N   5.5354E-01                                      5.12E+12             
238.63 5.535E-01  (P 3.906E-02 6.88E+00 4.36E+01 G  
300.09 8.757E-01 + P 4.050E-01 3.21E+01 3.18E+00 G  

Pb-214   N   5.2934E-01                                      5.84E+05             
351.93 5.433E-01  (  3.503E-02 8.09E+00 3.56E+01 G  
295.22 5.169E-01  (  8.227E-02 1.50E+01 1.84E+01 G  
242.00 4.924E-01 ?(  2.551E-01 3.43E+01 7.27E+00 G  

Ra-226   N   1.1108E+00                                      5.84E+05             
186.21 1.111E+00  (  3.918E-01 2.61E+01 3.56E+00 G  

Th-234   N   7.4982E-01                                      1.63E+12             
63.30 9.562E-01 ?(  1.553E+00 1.02E+02 3.75E+00 G  
92.59 5.716E-01 ?(  6.090E-01 6.73E+01 4.34E+00 G  

Tl-208   N   2.4833E-01                                      5.12E+12             
583.19 2.474E-01  (  1.988E-02 9.89E+00 8.50E+01 G  
277.37 2.597E-01 &(  2.054E-01 5.22E+01 6.60E+00 G  
860.53 1.479E-01 -   1.511E-01 6.86E+01 1.24E+01 G  

U-235    N   6.8159E-02                                      2.57E+11             
143.77 6.133E-02 &(  1.432E-01 1.45E+02 1.09E+01 G  
205.32-3.037E-02 -   2.795E-01 5.62E+02 5.02E+00 G  
163.36 1.310E-01 ?(  3.202E-01 1.51E+02 5.08E+00 G  
185.72 6.387E-02  (  2.667E-02 2.85E+01 5.70E+01 G  

Energy duplication    
93.35 5.762E-01     4.123E-01 4.63E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
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failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.27        96.        11.     0.004   265.34   9.585E-02   
Th-234      63.10       106.        15.     0.005   203.88   9.562E-01   
Th-234      93.11       171.        29.     0.011   134.65   5.716E-01   
U-235       93.35       141.        39.     0.014    92.62   5.762E-01   
Eu-152     122.01       138.        11.     0.004   304.71   2.539E-02   
Eu-154     122.88       151.         2.     0.001  1645.43   3.390E-03   
Pa-234     130.48       126.       -11.    -0.004   296.05  -3.738E-02   
U-235      143.73       124.        11.     0.004   289.82   6.133E-02   
U-235      163.15       137.        11.     0.004   302.67   1.310E-01   
U-235      185.97       115.        60.     0.022    56.91   6.387E-02   
U-235      205.27        92.        -2.    -0.001  1124.66  -3.037E-02   
Eu-152     343.88        50.         4.     0.001   553.36   1.160E-02   
Pa-234     569.36        30.         1.     0.000  1517.10   1.315E-02   
Cs-137     661.57        28.        21.     0.008    83.02   3.303E-02   
Eu-152     778.59        19.         6.     0.002   207.60   7.358E-02   
Eu-154     873.83        20.         3.     0.001   449.88   3.829E-02   
Pa-234     881.19        21.        -2.    -0.001   766.79  -2.626E-02   
Pa-234     946.06        22.        -1.    -0.001   965.49  -1.731E-02   
Eu-152     964.22        25.        17.     0.006    94.65   2.077E-01   
Eu-154     996.25        19.         3.     0.001   383.45   5.677E-02   
Eu-154    1004.67        29.        -6.    -0.002   255.50  -6.203E-02   
Co-60     1173.30        24.         2.     0.001   842.58   3.331E-03   
Eu-154    1274.59        23.        -3.    -0.001   554.92  -1.519E-02   
Co-60     1332.23        14.         3.     0.001   430.28   5.624E-03   
Eu-152    1408.03        11.         5.     0.002   225.71   5.007E-02   

P - Peakbackground subtraction
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 16:54:38
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_007.An1              

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       8.4123E-01    8.4123E-01   1.3548E-01    1.4851E-01  4.449E-02
Am-241 #A    9.5835E-02    9.5848E-02   2.5432E-01    2.5442E-01  2.039E-01
Bi-212 #     8.0236E-01    8.0236E-01   4.1304E-01    4.1508E-01  2.317E-01
Bi-214       5.0961E-01    5.0963E-01   9.2802E-02    9.5587E-02  3.830E-02
Co-60  #A    4.4298E-03    4.4781E-03   1.9268E-02    1.9269E-02  1.907E-02
Cs-137 #     3.2968E-02    3.3031E-02   2.7421E-02    2.7462E-02  1.925E-02
Eu-152 #C    5.8212E-02    5.8458E-02   5.5333E-02    5.5405E-02  5.193E-02
Eu-154 #A    4.6537E-02    4.6847E-02   1.3846E-01    1.3848E-01  1.370E-01
K-40         1.0160E+01    1.0160E+01   9.8493E-01    1.1090E+00  2.278E-01
Pa-234 #A   -3.7381E-02   -3.7381E-02   1.1067E-01    1.1106E-01  8.925E-02
Pb-212       5.5354E-01    5.5354E-01   7.7591E-02    8.7317E-02  3.906E-02
Pb-214       5.2932E-01    5.2934E-01   8.5628E-02    8.9134E-02  3.503E-02
Ra-226       1.1108E+00    1.1108E+00   5.7987E-01    5.8333E-01  3.918E-01
Th-234 #A    7.4982E-01    7.4982E-01   9.1601E-01    9.1875E-01  1.553E+00
Tl-208       2.4833E-01    2.4833E-01   4.9141E-02    5.1646E-02  1.988E-02
U-235  #A    6.8159E-02    6.8159E-02   3.8791E-02    3.9011E-02  1.432E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     1.475E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 1.4754910E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-020                   Client ID : FZ01-SU32-002         

Seqnum : 1414005066006                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_006                               Batch         : 205966                       Time      : 03-JAN-2014 15:21     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 356.43 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                            

Proj     Uncert pCi/g     Uncert pCi/g                         

Analyte                    Result           MDA       MDA        Counting          Total          Blank       Flags  

Americium-241                       -0.0147           0.243                .29607           .29607           0.087        u        

Bismuth-212                         0.742             0.249                .41514           .41688           0.046        u        

Bismuth-214                         0.522             0.0416               .096645          .09945           0.013        u        

Cesium-137                          -0.000667         0.0148      0.07     .018098          .018098          -0.00047     u        

Cobalt-60                           0.00605           0.0161      0.03     .016389          .016391          0            u        

Europium-152                        0.0316            0.0601               .041494          .041522          0.019        u        

Europium-154                        -0.0512           0.156                .196             .19602           0.016        u        

Lead-212                            0.561             0.0370               .077822          .087759          0.016        u        

Lead-214                            0.594             0.0397               .079296          .084016          0.0080       u        

Potassium-40                        10.2              0.271                1.0081           1.1307           -0.21        u        

Protactinium-234                    0.0130            0.0908               .027586          .027776          -0.0042      u        

Radium-226 (By Bismuth-214)         0.522             0.0416      0.2      .096645          .09945           0.013        u        

Thallium-208                        0.202             0.0171               .042895          .044799          0.016        u        

Thorium-232 (By Actinium-228)       0.712             0.0529      0.9      .12901           .13892           0.037        u        

Thorium-234                         0.837             1.81                 .56917           .57465           -0.084       u        

Uranium-235                         0.0592            0.136                .031301          .031506          0.046        u        

u=use  

Page 1 of 1                                                                                                             1414005066006
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 16:06:12
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_006.An1              

Sample description                                             
251397-020,205966                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_006.An1

Acquisition information
Start time:                 1/3/2014 15:21:01
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5643E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5643E+02) = 

2.8056E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_006.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 13:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1443

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
26.23       13.  78.12   0.00  0.000E+00
63.36        7. 212.01   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.251E-01 Th234 
74.83       89.  19.06   0.73  1.963E-02
77.06      140.  13.36   0.73  2.136E-02
89.70       39.  37.41   0.46  3.029E-02
92.95       48.  35.80   0.91  3.227E-02    92.59   4.343  9.721E-01 Th234 

93.35   5.760  7.229E-01 U235  
93.35   4.100  1.016E+00 Ac228 
92.59   4.343  9.721E-01 Th234 
93.35   5.760  7.229E-01 U235  

121.74        6. 293.37   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
163.17        4. 403.46   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  4.493E-02 U235  
186.01       86.  21.91   0.60  4.645E-02   185.72  57.000  9.076E-02 U235  

186.21   3.555  1.456E+00 Ra226 
185.72  57.000  9.076E-02 U235  

204.69        8. 177.08   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  9.796E-02 U235  

238.67      357.   6.37   0.90  4.202E-02   238.63  43.600  5.469E-01 Pb212 
241.93       66.  21.60   0.90  4.173E-02   242.00   7.268  5.960E-01 Pb214 
277.31       31.  41.39   0.93  3.859E-02   277.37   6.600  3.459E-01 Tl208 
295.22      138.  10.85   1.05  3.712E-02   295.22  18.414  5.636E-01 Pb214 
300.36       15.  64.29   0.52  3.674E-02   300.09   3.180  3.606E-01 Pb212 
338.35       83.  19.70   0.91  3.394E-02   338.32  11.400  6.053E-01 Ac228 
351.96      262.   7.46   1.08  3.304E-02   351.93  35.600  6.093E-01 Pb214 
583.30      142.  10.62   1.23  2.316E-02   583.19  85.000  2.020E-01 Tl208 
609.41      200.   8.98   1.09  2.245E-02   609.31  45.490  5.329E-01 Bi214 
727.12       33.  27.96   1.34  1.982E-02   727.33   6.650  6.936E-01 Bi212 
785.90       19.  30.69   0.41  1.878E-02   785.37   1.110  2.560E+00 Bi212 
860.23       12.  60.16   1.44  1.760E-02   860.53  12.400  1.589E-01 Tl208 
881.97        5. 105.81   1.45  1.732E-02   880.52  10.500    PBC<MDA Pa234 
911.15      115.  11.28   1.08  1.690E-02   911.20  26.200  7.307E-01 Ac228 
964.44       13.  65.65   1.51  1.623E-02   964.08  14.500  1.576E-01 Eu152 
969.16       70.  14.91   1.35  1.617E-02   968.96  15.900  7.591E-01 Ac228 

1120.20       22.  37.86   1.62  1.455E-02  1120.29  14.910  2.848E-01 Bi214 
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ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 16:06:12
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_006.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1172.83        3. 205.62   1.65  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1332.36        3. 176.64   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1460.83      472.   4.76   1.55  1.187E-02  1460.82  10.550  1.021E+01 K40   
1621.64        6.  90.99   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.69       27.  23.46   1.95  1.013E-02  1764.49  15.310  4.883E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

105.00    26.23        54.        13. 0.000E+00  156.24   0.000  -      
299.28    74.82       117.        72. 3.668E+03   48.59   0.677  -        
308.17    77.04       146.       117. 5.460E+03   35.93   0.657  -        
358.77    89.70        94.        39. 1.301E+03   74.82   0.455  -      s 
371.74    92.95       115.        45. 1.402E+03   73.29   0.747  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    253.46    63.36       118.         7.     0.003   424.01   0.750s
Th-234    371.86    92.97       147.        55.     0.020    67.97   0.750 
U-235     373.39    93.35       131.        57.     0.021    62.61   0.750D
Ac-228    373.39    93.35       153.         6.     0.002   625.24   0.747D
Eu-152    486.93   121.74       140.         6.     0.002   586.75   0.777s
Eu-154    494.05   123.53       134.        -3.    -0.001  1273.35   0.778s
Pa-234    525.37   131.36       133.        -7.    -0.003   473.55   0.787s
U-235     652.57   163.17       119.         4.     0.001   806.93   0.820s
U-235     743.98   186.02       118.        66.     0.024    52.86   0.843s
Ra-226    743.93   186.01       102.        86.     0.032    43.83   0.597s
U-235     818.64   204.69        93.         8.     0.003   354.17   0.863s
Pb-212    954.44   238.65       107.       366.     0.135    13.88   0.861 
Pb-214    967.45   241.90        87.        78.     0.029    43.24   0.809s
Tl-208   1109.04   277.31        69.        31.     0.012    82.79   0.935 
Pb-214   1180.66   295.22        41.       137.     0.051    21.70   1.049 
Pb-212   1201.22   300.36        39.        15.     0.006   128.58   0.515s
Ac-228   1353.14   338.35        67.        83.     0.031    39.40   0.909 
Eu-152   1377.93   344.54        66.        -5.    -0.002   429.89   0.999s
Pb-214   1407.58   351.96        51.       255.     0.095    14.91   1.079 
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_006.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pa-234   2279.46   569.95        39.        -5.    -0.002   367.32   1.204s
Tl-208   2332.85   583.30        26.       142.     0.052    21.24   1.226 
Bi-214   2437.30   609.41        42.       194.     0.072    17.96   1.087 
Eu-154   2888.23   722.15        29.        -2.    -0.001   749.52   1.332s
Bi-212   2908.11   727.12        25.        33.     0.012    55.92   1.336s
Bi-212   3143.26   785.90         6.        19.     0.007    61.38   0.411s
Tl-208   3440.61   860.23        21.        12.     0.005   120.32   1.439s
Eu-154   3489.85   872.54        25.        -4.    -0.001   383.14   1.448s
Pa-234   3527.54   881.97        11.         5.     0.002   211.61   1.454s
Pa-234   3537.23   884.39        22.        -5.    -0.002   267.67   1.456s
Ac-228   3644.30   911.15        13.       115.     0.043    22.57   1.080s
Eu-152   3857.49   964.44        31.        13.     0.005   131.30   1.514s
Ac-228   3876.36   969.16        12.        70.     0.026    29.83   1.352s
Eu-154   3986.10   996.59        25.        -5.    -0.002   308.62   1.536s
Eu-154   4021.14  1005.35        31.        -3.    -0.001   522.68   1.542s
Bi-214   4480.64  1120.20        24.        22.     0.008    75.73   1.619s
Co-60    4691.20  1172.83        18.         3.     0.001   411.24   1.652s
Co-60    5329.50  1332.36        10.         3.     0.001   353.29   1.746s
Eu-152   5631.44  1407.82        19.        -2.    -0.001   755.67   1.787s
K-40     5843.58  1460.83        27.       455.     0.169     9.51   1.546 
Bi-212   6487.08  1621.64        10.         6.     0.002   181.98   1.890s
Bi-214   7059.55  1764.69         7.        27.     0.010    46.93   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.1246E-01                                      5.12E+12             
911.20 7.307E-01  (  5.288E-02 1.13E+01 2.62E+01 G  
968.96 7.591E-01 @(  8.631E-02 1.49E+01 1.59E+01 G  
338.32 6.053E-01  (  1.380E-01 1.97E+01 1.14E+01 G  

Energy duplication    
93.35 1.191E-01 -   6.079E-01 3.13E+02 4.10E+00 XA 

Am-241   I  -1.4675E-02                                      1.58E+05             
59.54-1.467E-02 %(  2.431E-01 1.01E+03 3.59E+01 G  

Bi-212   N   7.4244E-01                                      5.12E+12             
727.33 6.936E-01 ?(  2.489E-01 2.80E+01 6.65E+00 G  
785.37 2.560E+00 +   7.690E-01 3.07E+01 1.11E+00 G  

1620.74 9.574E-01 &(  1.271E+00 9.10E+01 1.51E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Bi-214   N   5.2170E-01                                      5.84E+05             
609.31 5.329E-01  (P 4.159E-02 8.98E+00 4.55E+01 G  

1120.29 2.848E-01 -   1.468E-01 3.79E+01 1.49E+01 G  
1764.49 4.883E-01 ?(  1.079E-01 2.35E+01 1.53E+01 G  

Co-60    T   6.0458E-03                                      1.93E+03             
1332.49 5.884E-03 &(  1.605E-02 1.77E+02 1.00E+02 G  
1173.23 6.208E-03 &(  2.020E-02 2.06E+02 9.98E+01 G  

Cs-137   I  -6.6659E-04                                      1.10E+04             
661.66-6.666E-04 %(  1.481E-02 1.36E+03 8.50E+01 G  

Eu-152   I   3.1603E-02                                      4.94E+03             
344.28-1.731E-02 &(  6.006E-02 2.15E+02 2.66E+01 G  
121.78 1.306E-02 &(  6.249E-02 2.93E+02 2.84E+01 G  
778.90 0.000E+00 +   1.443E-01 1.00E+03 1.30E+01 G  
964.08 1.576E-01 @(  1.547E-01 6.56E+01 1.45E+01 G  

1112.08 3.302E-03 %   1.342E-01 2.48E+03 1.34E+01 G  
1408.01-1.831E-02 +   1.115E-01 3.78E+02 2.09E+01 G  

Eu-154   I  -5.1157E-02                                      3.14E+03             
873.18-5.116E-02 &(  1.556E-01 1.92E+02 1.22E+01 G  
123.07-4.097E-03 +   4.277E-02 6.37E+02 4.04E+01 G  

1274.43 1.203E-03 %   6.415E-02 3.24E+03 3.49E+01 G  
723.30-1.458E-02 &   8.844E-02 3.75E+02 2.00E+01 G  

1004.72-3.106E-02 +   1.305E-01 2.61E+02 1.79E+01 G  
996.25-8.175E-02 +   1.986E-01 1.54E+02 1.05E+01 G  

K-40     N   1.0209E+01                                      4.57E+11             
1460.82 1.021E+01  (P 2.708E-01 4.76E+00 1.06E+01 G  

Pa-234   N   1.3036E-02                                      1.63E+12             
131.30-2.357E-02 ?(  9.077E-02 2.37E+02 1.82E+01 G  
569.50-6.365E-02 +   1.868E-01 1.84E+02 9.30E+00 G  
946.00 4.560E-03 &   7.423E-02 1.00E+03 1.35E+01 G  
880.52 7.649E-02 ?(  1.207E-01 1.06E+02 1.05E+01 G  
883.24-8.818E-02 +   1.838E-01 1.34E+02 9.70E+00 G  

Pb-212   N   5.6066E-01                                      5.12E+12             
238.63 5.607E-01  (  3.697E-02 6.94E+00 4.36E+01 G  
300.09 3.606E-01 -   3.498E-01 6.43E+01 3.18E+00 G  

Pb-214   N   5.9371E-01                                      5.84E+05             
351.93 6.093E-01  (P 3.965E-02 7.46E+00 3.56E+01 G  
295.22 5.636E-01  (P 6.117E-02 1.09E+01 1.84E+01 G  
242.00 7.240E-01 + P 2.011E-01 2.16E+01 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.4563E+00                                      5.84E+05             
186.21 1.456E+00 *(  4.011E-01 2.19E+01 3.56E+00 G  

Th-234   N   8.3733E-01                                      1.63E+12             
63.30 5.251E-01 ?(  1.806E+00 2.12E+02 3.75E+00 G  
92.59 1.107E+00 ?(  5.689E-01 3.40E+01 4.34E+00 G  

Tl-208   N   2.0198E-01                                      5.12E+12             
583.19 2.020E-01  (  1.708E-02 1.06E+01 8.50E+01 G  
277.37 3.459E-01 +   2.129E-01 4.14E+01 6.60E+00 G  
860.53 1.589E-01 -   1.387E-01 6.02E+01 1.24E+01 G  

U-235    N   5.9216E-02                                      2.57E+11             
143.77-5.839E-03 %(  1.359E-01 1.42E+03 1.09E+01 G  
205.32 9.796E-02 &(  2.799E-01 1.77E+02 5.02E+00 G  
163.36 4.493E-02 ?(  2.963E-01 4.03E+02 5.08E+00 G  
185.72 6.956E-02 *(  2.678E-02 2.64E+01 5.70E+01 G  

Energy duplication    
93.35 8.547E-01     3.994E-01 3.13E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.36       118.         7.     0.003   424.01   5.251E-01   
Th-234      92.97       147.        55.     0.020    67.97   1.107E+00   
U-235       93.35       131.        57.     0.021    62.61   8.547E-01   
Eu-152     121.74       140.         6.     0.002   586.75   1.306E-02   
Eu-154     123.53       134.        -3.    -0.001  1273.35  -4.097E-03   
Pa-234     131.36       133.        -7.    -0.003   473.55  -2.357E-02   
U-235      163.17       119.         4.     0.001   806.93   4.493E-02   
U-235      186.02       118.        66.     0.024    52.86   6.956E-02   
U-235      204.69        93.         8.     0.003   354.17   9.796E-02   
Eu-152     344.54        66.        -5.    -0.002   429.89  -1.731E-02   
Pa-234     569.95        39.        -5.    -0.002   367.32  -6.365E-02   
Eu-154     722.15        29.        -2.    -0.001   749.52  -1.458E-02   
Eu-154     872.54        25.        -4.    -0.001   383.14  -5.116E-02   
Pa-234     881.97        11.         5.     0.002   211.61   7.649E-02   
Pa-234     884.39        22.        -5.    -0.002   267.67  -8.818E-02   
Eu-152     964.44        31.        13.     0.005   131.30   1.576E-01   
Eu-154     996.59        25.        -5.    -0.002   308.62  -8.175E-02   
Eu-154    1005.35        31.        -3.    -0.001   522.68  -3.106E-02   
Co-60     1172.83        18.         3.     0.001   411.24   6.208E-03   
Co-60     1332.36        10.         3.     0.001   353.29   5.884E-03   
Eu-152    1407.82        19.        -2.    -0.001   755.67  -1.831E-02   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.1246E-01    7.1246E-01   1.2901E-01    1.3892E-01  5.288E-02
Am-241 #A   -1.4673E-02   -1.4675E-02   2.9607E-01    2.9607E-01  2.431E-01
Bi-212       7.4244E-01    7.4244E-01   4.1514E-01    4.1688E-01  2.489E-01
Bi-214       5.2168E-01    5.2170E-01   9.6645E-02    9.9450E-02  4.159E-02
Co-60  #A    5.9807E-03    6.0458E-03   1.6389E-02    1.6391E-02  1.605E-02
Cs-137 #A   -6.6533E-04   -6.6659E-04   1.8098E-02    1.8098E-02  1.481E-02
Eu-152 #A    3.1470E-02    3.1603E-02   4.1494E-02    4.1522E-02  6.006E-02
Eu-154 #A   -5.0818E-02   -5.1157E-02   1.9600E-01    1.9602E-01  1.556E-01
K-40         1.0209E+01    1.0209E+01   1.0081E+00    1.1307E+00  2.708E-01
Pa-234 #A    1.3036E-02    1.3036E-02   2.7586E-02    2.7776E-02  9.077E-02
Pb-212       5.6066E-01    5.6066E-01   7.7822E-02    8.7759E-02  3.697E-02
Pb-214       5.9369E-01    5.9371E-01   7.9296E-02    8.4016E-02  3.965E-02
Ra-226 #     1.4562E+00    1.4563E+00   6.3823E-01    6.4363E-01  4.011E-01
Th-234 #A    8.3733E-01    8.3733E-01   5.6917E-01    5.7465E-01  1.806E+00
Tl-208       2.0198E-01    2.0198E-01   4.2895E-02    4.4799E-02  1.708E-02

252 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/3/2014 16:06:12
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_006.An1              

U-235  #A    5.9216E-02    5.9216E-02   3.1301E-02    3.1506E-02  1.359E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.0 to  2035.6 keV)     1.500E+01  pCi/g         
Total Decayed Activity (  186.0 to  2035.6 keV) 1.4998107E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : 251397-021                   Client ID : FZ01-SU32-003         

Seqnum : 1404005049008                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 13_20140103_008                               Batch         : 205929                       Time      : 03-JAN-2014 17:06     

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 17:44:47     Caldate       : 03-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 312.6 g                      Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00408           0.257                 .31206           .31206           0.015       u        

Bismuth-212                         0.593             0.274                 .38463           .38583           -0.0012     u        

Bismuth-214                         0.402             0.0290                .081143          .083128          0.046       u        

Cesium-137                          0.283             0.0153      0.07      .050067          .051678          0.0063      u        

Cobalt-60                           0.00264           0.0235      0.03      .029032          .029033          0           u        

Europium-152                        0.0203            0.0520                .063163          .06317           0.022       u        

Europium-154                        0.00662           0.212                 .059839          .05984           0.028       u        

Lead-212                            0.516             0.0367                .076564          .085186          0.0048      u        

Lead-214                            0.528             0.0413                .096678          .09978           0.041       u        

Potassium-40                        11.8              0.239                 1.1175           1.2655           -0.12       u        

Protactinium-234                    0.00589           0.111                 .035447          .035478          0.036       u        

Radium-226 (By Bismuth-214)         0.402             0.0290      0.2       .081143          .083128          0.046       u        

Thallium-208                        0.177             0.0205                .047601          .048935          0.00091     u        

Thorium-232 (By Actinium-228)       0.679             0.0667      0.9       .1396            .14799           0.022       u        

Thorium-234                         1.38              1.67                  2.1286           2.1325           -0.31       u        

Uranium-235                         0.0307            0.163                 .028058          .028119          0.021       u        

u=use  

Page 1 of 1                                                                                                             1404005049008
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_008.An1              

Sample description                                             
251397-021,205966                                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_008.An1

Acquisition information
Start time:                 1/3/2014 17:06:11
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.1260E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1260E+02) = 

3.1990E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_008.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 13:12:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   16 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1353

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.03       10.  62.94   0.00  0.000E+00
29.46       15.  77.36   0.29  0.000E+00
40.20       10.  91.47   0.59  0.000E+00
63.19       19.  77.38   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.93       52.  26.27   0.74  2.075E-02
77.17       98.  16.70   0.75  2.243E-02
87.33       32.  48.84   0.58  2.948E-02
90.39       28.  50.17   0.58  3.135E-02
92.86       27.  59.21   0.76  3.305E-02    92.59   4.343  6.115E-01 Th234 

93.35   5.760  4.551E-01 U235  
93.35   4.100  6.394E-01 Ac228 
93.35   5.760  4.551E-01 U235  

92.98       22.  71.53   0.52  3.305E-02    93.35   5.760    PBC<MDA U235  
93.35   4.100  5.104E-01 Ac228 

133.92       21.  56.29   0.59  4.605E-02
153.12       13.  98.02   0.83  4.743E-02
155.99       31.  40.82   0.83  4.748E-02
165.27       11.  90.79   0.84  4.747E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.505E-01 U235  
185.93       52.  28.10   0.86  4.656E-02   185.72  57.000  6.233E-02 U235  

186.21   3.555  1.000E+00 Ra226 
185.72  57.000  6.233E-02 U235  

188.17       24.  53.00   0.86  4.642E-02
190.74        6. 151.53   0.87  4.625E-02
207.44        9.  87.08   0.42  4.497E-02
230.06        4. 233.06   0.00  4.301E-02
238.68      319.   6.40   0.92  4.224E-02   238.63  43.600  5.434E-01 Pb212 
241.81       50.  27.96   0.92  4.196E-02   242.00   7.268  5.235E-01 Pb214 
277.54       12. 104.30   0.95  3.885E-02   277.37   6.600    PBC<MDA Tl208 
288.09       13.  74.72   0.30  3.797E-02
295.37      118.  13.07   1.17  3.739E-02   295.22  18.414  5.478E-01 Pb214 
299.93       28.  36.50   0.39  3.702E-02   300.09   3.180  7.534E-01 Pb212 
312.72       11.  58.94   0.64  3.605E-02
328.06       13.  70.08   0.67  3.494E-02
338.53       52.  28.44   0.82  3.422E-02   338.32  11.400  4.250E-01 Ac228 
344.26        3. 320.81   1.02  3.384E-02   344.28  26.590    PBC<MDA Eu152 
351.95      190.   9.16   1.07  3.334E-02   351.93  35.600  5.121E-01 Pb214 
361.24        7.  79.28   0.40  3.276E-02
402.43       15.  52.82   0.56  3.041E-02
431.38       20.  39.97   0.46  2.898E-02
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463.28       40.  25.65   0.45  2.757E-02
491.32        5.  87.80   0.42  2.645E-02
501.50       14.  49.82   0.49  2.608E-02
510.75      102.  17.00   0.41  2.574E-02
583.21      105.  13.14   1.25  2.346E-02   583.19  85.000  1.681E-01 Tl208 
609.44      132.  10.10   1.26  2.275E-02   609.31  45.490  4.077E-01 Bi214 
661.80      161.   8.85   1.33  2.148E-02   661.66  84.990  2.829E-01 Cs137 
727.53       27.  32.45   1.37  2.012E-02   727.33   6.650  6.392E-01 Bi212 
801.79       11.  37.48   0.27  1.880E-02
856.55       12.  38.94   1.47  1.795E-02
860.75       24.  22.09   1.47  1.789E-02   860.53  12.400  3.512E-01 Tl208 
876.68       18.  26.85   0.80  1.767E-02
884.39        2. 314.33   1.49  1.757E-02   883.24   9.700    PBC<MDA Pa234 
911.47       80.  12.69   1.51  1.719E-02   911.20  26.200  5.706E-01 Ac228 
915.49       12.  46.24   1.51  1.714E-02
965.13        1. 968.24   1.55  1.653E-02   964.08  14.500    PBC<MDA Eu152 
969.21       67.  14.76   0.68  1.647E-02   968.96  15.900  8.169E-01 Ac228 

1025.11        1. 200.00   0.20  1.583E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1120.24       41.  22.33   0.34  1.485E-02  1120.29  14.910  5.900E-01 Bi214 
1238.11       26.  29.05   1.19  1.381E-02
1273.69        1. 451.66   1.76  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1332.74        1. 549.87   1.79  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1377.14       23.  30.75   0.65  1.275E-02
1408.80        3. 155.44   1.83  1.253E-02  1408.01  20.850    PBC<MDA Eu152 
1460.77      489.   4.59   1.80  1.218E-02  1460.82  10.550  1.184E+01 K40   
1587.45       14.  26.73   0.33  1.140E-02
1620.92        2. 221.20   1.94  1.121E-02  1620.74   1.510    PBC<MDA Bi212 
1762.38        4.  63.90   0.24  1.046E-02
1765.02       19.  31.69   2.01  1.045E-02  1764.49  15.310  3.839E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.03        18.        10. 0.000E+00  125.88   0.000  -      
117.69    29.46        61.        15. 0.000E+00  154.72   0.287  -      
160.65    40.20        39.        10. 0.000E+00  182.95   0.585  -      
299.40    74.89        86.        44. 2.097E+03   65.98   0.507  -      s 
308.36    77.13        95.        84. 3.745E+03   39.41   0.612  -        
349.15    87.33       104.        32. 1.103E+03   97.68   0.581  -        
361.40    90.39        86.        28. 8.803E+02  102.58   0.576  -      sM
535.47   133.92        61.        21. 4.517E+02  112.58   0.595  -      s 
612.84   153.26        76.         6. 1.349E+02  382.78   0.524  -      sc
624.32   156.13        67.        22. 4.613E+02  116.53   0.357  -      s 
750.83   188.04        62.        25. 5.472E+02   95.97   0.863  -       D
762.21   190.61        26.        11. 2.400E+02  133.78   0.287  -       c
829.50   207.44        30.         9. 1.979E+02  186.80   0.420  -       c
920.00   230.06        46.         4. 9.532E+01  466.13   0.000  -       c

1152.07   288.09        41.        13. 3.503E+02  149.45   0.304  -       c
1250.58   312.72        15.        11. 2.968E+02  117.88   0.643  -      s 
1311.95   328.06        35.        13. 3.720E+02  140.16   0.672  -      sc
1444.66   361.24        14.         7. 2.137E+02  158.56   0.398  -      sc
1609.40   402.43        20.        15. 4.800E+02  105.65   0.556  -      s 
1725.19   431.38        16.        20. 6.729E+02   79.94   0.462  -      s 
1852.81   463.28        23.        40. 1.458E+03   51.30   0.449  -      s 
1964.97   491.32         7.         5. 1.814E+02  175.59   0.419  -      sc
2005.70   501.50        14.        14. 5.254E+02   99.65   0.488  -      s 
2042.67   510.75        58.       102. 3.981E+03   34.01   0.413  -      s 
3206.91   801.79         3.        11. 5.851E+02   74.97   0.273  -      s 
3426.28   856.62         4.         6. 3.342E+02  124.72   0.338  -      sM
3506.51   876.68         3.        23. 1.279E+03   36.94   0.804  -      s 
3661.84   915.50         4.         5. 2.917E+02  139.71   0.488  -      sM
4100.33  1025.11         2.         1. 6.319E+01  400.00   0.201  -      sc
4952.54  1238.11         9.        26. 1.869E+03   58.09   1.194  -      s 
5508.88  1377.14         7.        23. 1.836E+03   61.50   0.650  -      s 
6350.43  1587.45         0.        14. 1.228E+03   53.45   0.333  -      s 
7050.47  1762.38         1.         4. 3.728E+02  127.79   0.238  -      l 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    252.58    63.19        97.        19.     0.007   154.77   0.750s
U-235     373.22    93.35       115.        27.     0.010   118.41   0.763D
Ac-228    373.22    93.35       103.        22.     0.008   143.07   0.523D
Eu-152    486.16   121.59       119.        -5.    -0.002   589.33   0.794s
Pa-234    525.94   131.54       152.        -3.    -0.001  1025.76   0.804s
U-235     576.36   144.14       126.       -15.    -0.006   219.49   0.817s
U-235     660.87   165.27        47.        11.     0.004   181.57   0.838s
U-235     743.22   185.86       119.        36.     0.013    91.47   0.861s
Ra-226    744.61   186.21        71.        54.     0.020    51.66   0.861D
Pb-212    954.48   238.69        82.       297.     0.110    14.51   0.899 
Pb-214    966.99   241.81        74.        53.     0.020    57.56   0.320s
Tl-208   1109.88   277.54        78.        12.     0.005   208.59   0.955s
Pb-214   1181.19   295.37        44.       118.     0.044    26.14   1.166s
Pb-212   1199.45   299.93        34.        28.     0.010    73.00   0.385s
Ac-228   1353.81   338.53        61.        52.     0.019    56.88   0.816 
Eu-152   1376.75   344.26        39.         3.     0.001   641.63   1.021s
Pb-214   1407.51   351.95        43.       190.     0.070    18.32   1.074 
Tl-208   2332.29   583.15        30.       109.     0.040    26.84   1.258 
Bi-214   2437.46   609.44        16.       132.     0.049    20.20   1.261 
Cs-137   2646.89   661.80        14.       161.     0.060    17.70   1.333 
Bi-212   2909.84   727.53        24.        27.     0.010    64.90   1.365 
Tl-208   3442.57   860.70        12.        14.     0.005    86.22   1.472s
Pa-234   3516.31   879.13        30.        -8.    -0.003   194.61   1.487s
Pa-234   3537.37   884.39        23.         2.     0.001   628.66   1.489s
Ac-228   3645.77   911.49        16.        84.     0.031    28.61   0.948s
Pa-234   3783.16   945.83        20.        -1.    -0.001   886.75   1.536s
Eu-152   3860.36   965.13        71.         1.     0.000  1936.49   1.549s
Ac-228   3876.70   969.21         9.        67.     0.025    29.51   0.678s
Eu-154   3986.43   996.64        23.        -1.     0.000  1077.76   1.572s
Eu-154   4018.74  1004.71        22.        -1.    -0.001   948.81   1.579s
Bi-214   4480.94  1120.24        13.        41.     0.015    44.67   0.336s
Co-60    4692.02  1172.99        18.        -2.    -0.001   570.24   1.693s
Eu-154   5094.90  1273.69        17.         1.     0.000   903.32   1.757s
Co-60    5331.18  1332.74        17.         1.     0.000  1099.73   1.791s
Eu-152   5635.56  1408.80         9.         3.     0.001   310.87   1.834s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
K-40     5843.51  1460.77        17.       475.     0.176     9.18   1.795 
Bi-212   6484.36  1620.92         9.         2.     0.001   442.39   1.943s
Bi-214   7061.04  1765.02         9.        19.     0.007    63.38   2.006s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   6.7921E-01                                      5.12E+12             
911.20 5.956E-01  (  6.666E-02 1.43E+01 2.62E+01 G  
968.96 8.169E-01  (  8.643E-02 1.48E+01 1.59E+01 G  
338.32 4.250E-01 -   1.495E-01 2.84E+01 1.14E+01 G  

Energy duplication    
93.35 5.104E-01 -   5.599E-01 7.15E+01 4.10E+00 XA 

Am-241   I   4.0842E-03                                      1.58E+05             
59.54 4.084E-03 %(  2.568E-01 3.82E+03 3.59E+01 G  

Bi-212   N   5.9270E-01                                      5.12E+12             
727.33 6.392E-01  (  2.743E-01 3.24E+01 6.65E+00 G  
785.37 9.450E-04 %   1.885E+00 1.21E+05 1.11E+00 G  

1620.74 3.880E-01 ?(  1.342E+00 2.21E+02 1.51E+00 G  

Bi-214   N   4.0175E-01                                      5.84E+05             
609.31 4.077E-01  (  2.901E-02 1.01E+01 4.55E+01 G  

1120.29 5.900E-01 +   1.224E-01 2.23E+01 1.49E+01 G  
1764.49 3.839E-01 &(  1.390E-01 3.17E+01 1.53E+01 G  

Co-60    T   2.6400E-03                                      1.93E+03             
1332.49 2.640E-03 &(  2.354E-02 5.50E+02 1.00E+02 G  
1173.23-4.833E-03 +   2.204E-02 2.85E+02 9.98E+01 G  

Cs-137   I   2.8288E-01                                      1.10E+04             
661.66 2.829E-01  (  1.532E-02 8.85E+00 8.50E+01 G  

Eu-152   I   2.0318E-02                                      4.94E+03             
344.28 1.002E-02 ?(  5.202E-02 3.21E+02 2.66E+01 G  
121.78-1.364E-02 +   6.549E-02 2.95E+02 2.84E+01 G  
778.90 0.000E+00 -   1.826E-01 1.00E+03 1.30E+01 G  
964.08 1.662E-02 ?(  2.640E-01 9.68E+02 1.45E+01 G  

1112.08-7.470E-04 %   1.811E-01 1.47E+04 1.34E+01 G  
1408.01 3.602E-02 ?(  8.549E-02 1.55E+02 2.09E+01 G  

260 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 11:48:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_008.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-154   I   6.6244E-03                                      3.14E+03             
873.18 0.000E+00 ?(  2.120E-01 1.00E+03 1.22E+01 G  
123.07-6.206E-04 &   4.721E-02 4.62E+03 4.04E+01 G  

1274.43 8.934E-03 &(  6.523E-02 4.52E+02 3.49E+01 G  
723.30 0.000E+00 -   1.736E-01 1.00E+03 2.00E+01 G  

1004.72-1.590E-02 +   1.223E-01 4.74E+02 1.79E+01 G  
996.25-2.441E-02 +   2.138E-01 5.39E+02 1.05E+01 G  

K-40     N   1.1838E+01                                      4.57E+11             
1460.82 1.184E+01  (P 2.388E-01 4.59E+00 1.06E+01 G  

Pa-234   N   5.8928E-03                                      1.63E+12             
131.30-1.316E-02 ?(  1.106E-01 5.13E+02 1.82E+01 G  
569.50 0.000E+00 +   2.105E-01 1.00E+03 9.30E+00 G  
946.00-2.080E-02 +   1.493E-01 4.43E+02 1.35E+01 G  
880.52-1.465E-01 +   2.197E-01 9.73E+01 1.05E+01 G  
883.24 4.164E-02 &(  2.107E-01 3.14E+02 9.70E+00 G  

Pb-212   N   5.1617E-01                                      5.12E+12             
238.63 5.162E-01  (P 3.671E-02 7.26E+00 4.36E+01 G  
300.09 7.534E-01 + P 3.712E-01 3.65E+01 3.18E+00 G  

Pb-214   N   5.2784E-01                                      5.84E+05             
351.93 5.121E-01  (  4.132E-02 9.16E+00 3.56E+01 G  
295.22 5.478E-01 @(  7.203E-02 1.31E+01 1.84E+01 G  
242.00 5.547E-01  (  2.108E-01 2.88E+01 7.27E+00 G  

Ra-226   N   1.0487E+00                                      5.84E+05             
186.21 1.049E+00  (  3.795E-01 2.58E+01 3.56E+00 G  

Th-234   N   1.3753E+00                                      1.63E+12             
63.30 1.375E+00 ?(  1.674E+00 7.74E+01 3.75E+00 G  
92.59 2.213E-03 %   6.586E-01 1.81E+04 4.34E+00 G  

Tl-208   N   1.7734E-01                                      5.12E+12             
583.19 1.750E-01  (  2.049E-02 1.34E+01 8.50E+01 G  
277.37 1.550E-01 &(  2.563E-01 1.04E+02 6.60E+00 G  
860.53 2.051E-01 ?(  1.149E-01 4.31E+01 1.24E+01 G  

U-235    N   3.0676E-02                                      2.57E+11             
143.77-9.272E-02 ?(  1.629E-01 1.10E+02 1.09E+01 G  
205.32 0.000E+00 +   3.409E-01 1.00E+03 5.02E+00 G  
163.36 1.505E-01 ?(  2.127E-01 9.08E+01 5.08E+00 G  
185.72 4.368E-02 ?(  3.066E-02 4.57E+01 5.70E+01 G  

Energy duplication    
93.35 4.551E-01 &   4.199E-01 5.92E+01 5.76E+00 X  
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( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.19        97.        19.     0.007   154.77   1.375E+00   
U-235       93.35       115.        27.     0.010   118.41   4.551E-01   
Eu-152     121.59       119.        -5.    -0.002   589.33  -1.364E-02   
Pa-234     131.54       152.        -3.    -0.001  1025.76  -1.316E-02   
U-235      144.14       126.       -15.    -0.006   219.49  -9.272E-02   
U-235      165.27        47.        11.     0.004   181.57   1.505E-01   
U-235      185.86       119.        36.     0.013    91.47   4.368E-02   
Eu-152     344.26        39.         3.     0.001   641.63   1.002E-02   
Bi-212     727.53        24.        27.     0.010    64.90   6.392E-01   
Pa-234     879.13        30.        -8.    -0.003   194.61  -1.465E-01   
Pa-234     884.39        23.         2.     0.001   628.66   4.164E-02   
Pa-234     945.83        20.        -1.    -0.001   886.75  -2.080E-02   
Eu-152     965.13        71.         1.     0.000  1936.49   1.662E-02   
Eu-154     996.64        23.        -1.     0.000  1077.76  -2.441E-02   
Eu-154    1004.71        22.        -1.    -0.001   948.81  -1.590E-02   
Co-60     1172.99        18.        -2.    -0.001   570.24  -4.833E-03   
Eu-154    1273.69        17.         1.     0.000   903.32   8.934E-03   
Co-60     1332.74        17.         1.     0.000  1099.73   2.640E-03   
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-152    1408.80         9.         3.     0.001   310.87   3.602E-02   
Bi-212    1620.92         9.         2.     0.001   442.39   3.880E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       6.7921E-01    6.7921E-01   1.3960E-01    1.4799E-01  6.666E-02
Am-241 #A    4.0837E-03    4.0842E-03   3.1206E-01    3.1206E-01  2.568E-01
Bi-212 #     5.9270E-01    5.9270E-01   3.8463E-01    3.8583E-01  2.743E-01
Bi-214       4.0173E-01    4.0175E-01   8.1143E-02    8.3128E-02  2.901E-02
Co-60  #A    2.6114E-03    2.6400E-03   2.9032E-02    2.9033E-02  2.354E-02
Cs-137       2.8234E-01    2.8288E-01   5.0067E-02    5.1678E-02  1.532E-02
Eu-152 #A    2.0232E-02    2.0318E-02   6.3163E-02    6.3170E-02  5.202E-02
Eu-154 #A    6.5804E-03    6.6244E-03   5.9839E-02    5.9840E-02  2.120E-01
K-40         1.1838E+01    1.1838E+01   1.1175E+00    1.2655E+00  2.388E-01
Pa-234 #A    5.8928E-03    5.8928E-03   3.5447E-02    3.5478E-02  1.106E-01
Pb-212       5.1617E-01    5.1617E-01   7.6564E-02    8.5186E-02  3.671E-02
Pb-214       5.2783E-01    5.2784E-01   9.6678E-02    9.9780E-02  4.132E-02
Ra-226       1.0486E+00    1.0487E+00   5.4171E-01    5.4502E-01  3.795E-01
Th-234 #A    1.3753E+00    1.3753E+00   2.1286E+00    2.1325E+00  1.674E+00
Tl-208       1.7734E-01    1.7734E-01   4.7601E-02    4.8935E-02  2.049E-02
U-235  #A    3.0676E-02    3.0676E-02   2.8058E-02    2.8119E-02  1.629E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  190.6 to  2035.6 keV)     1.547E+01  pCi/g         
Total Decayed Activity (  190.6 to  2035.6 keV) 1.5471512E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-022                   Client ID : FZ01-SU32-004         

Seqnum : 1414005066007                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_007                               Batch         : 205929                       Time      : 03-JAN-2014 16:09     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 384.04 g                     Live Time : 2700 sec              

Dead Time : 0.14 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.0939            0.154                 .19643           .19655           0.018       u        

Bismuth-212                         0.287             0.226                 .38743           .38771           0.099       u        

Bismuth-214                         0.451             0.0357                .087892          .090195          0.049       u        

Cesium-137                          0.0841            0.0155      0.07      .032179          .032403          -0.0066     u        

Cobalt-60                           0                 0.0220      0.03      .014307          .014307          0.0086      u        

Europium-152                        0.0121            0.0536                .026462          .026468          0.010       u        

Europium-154                        0.0389            0.134                 .16869           .1687            0           u        

Lead-212                            0.468             0.0343                .070015          .077774          0.0051      u        

Lead-214                            0.476             0.0447                .074481          .077736          0.0050      u        

Potassium-40                        9.34              0.253                 .93901           1.0495           -0.42       u        

Protactinium-234                    0.0171            0.0880                .039463          .039691          0.067       u        

Radium-226 (By Bismuth-214)         0.451             0.0357      0.2       .087892          .090195          0.049       u        

Thallium-208                        0.193             0.0105                .035861          .03792           0.0081      u        

Thorium-232 (By Actinium-228)       0.468             0.0562      0.9       .095115          .10096           -0.030      u        

Thorium-234                         0.263             1.27                  .37457           .37539           0.50        u        

Uranium-235                         0.0459            0.139                 .035302          .035412          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414005066007
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Sample description                                             
251397-022,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_007.An1

Acquisition information
Start time:                 1/3/2014 16:09:59
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.8404E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.8404E+02) = 

2.6039E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 13:21:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   17 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0846

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
32.28       11. 100.95   0.29  0.000E+00
57.28       10. 104.61   0.75  7.733E-03    59.54  35.920    PBC<MDA Am241 
74.76       59.  27.93   0.73  1.966E-02
77.15       92.  19.40   0.73  2.151E-02
92.25        7. 150.21   0.75  3.186E-02    92.59   4.343  1.385E-01 Th234 

92.59   4.343  1.385E-01 Th234 
93.20       30.  63.15   0.75  3.251E-02    93.35   4.100  5.845E-01 Ac228 

93.35   5.760  4.161E-01 U235  
93.35   5.760  4.161E-01 U235  

93.37       25.  68.44   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.538E-01 U235  

119.90        4. 283.26   0.78  4.383E-02   121.78  28.410    PBC<MDA Eu152 
137.89       35.  42.67   0.54  4.649E-02
143.76       11. 150.43   0.80  4.699E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  5.732E-02 U235  
176.70       14.  92.16   0.62  4.698E-02
186.10       45.  36.68   0.37  4.644E-02   185.72  57.000  4.468E-02 U235  

186.21   3.555  7.169E-01 Ra226 
189.68       22.  63.58   0.32  4.620E-02
205.41        7. 220.17   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  7.835E-02 U235  
233.64       11.  89.35   0.49  4.248E-02
238.66      345.   6.33   0.90  4.202E-02   238.63  43.600  4.911E-01 Pb212 
241.90       78.  19.79   0.90  4.173E-02   242.00   7.268  6.526E-01 Pb214 
270.31       29.  44.22   0.88  3.919E-02
277.37       11. 112.55   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.36      122.  12.41   0.82  3.711E-02   295.22  18.414  4.624E-01 Pb214 
299.71       24.  54.49   0.31  3.677E-02   300.09   3.180  5.466E-01 Pb212 
331.32       10.  67.96   0.45  3.442E-02
338.25       71.  17.19   0.98  3.395E-02   338.32  11.400  4.769E-01 Ac228 
351.97      225.   9.08   1.00  3.304E-02   351.93  35.600  4.831E-01 Pb214 
434.26        8. 123.83   0.24  2.854E-02
510.67      137.  11.91   1.02  2.545E-02
583.09      146.   9.31   0.99  2.317E-02   583.19  85.000  1.926E-01 Tl208 
609.44      176.   9.41   1.37  2.245E-02   609.31  45.490  4.336E-01 Bi214 
640.50       12.  49.80   0.66  2.168E-02
661.70       58.  19.13   1.57  2.119E-02   661.66  84.990  8.411E-02 Cs137 
727.28        7. 104.60   1.34  1.982E-02   727.33   6.650    PBC<MDA Bi212 
794.95       19.  40.70   0.45  1.862E-02
860.63       22.  40.65   0.33  1.760E-02   860.53  12.400  2.639E-01 Tl208 
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873.37        3. 216.95   1.45  1.742E-02   873.18  12.170    PBC<MDA Eu154 
880.57        6. 115.46   1.45  1.732E-02   880.52  10.500    PBC<MDA Pa234 
883.54        1. 672.67   1.46  1.728E-02   883.24   9.700    PBC<MDA Pa234 
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_007.An1              

pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.52       77.  15.01   0.83  1.689E-02   911.20  26.200  4.545E-01 Ac228 
964.75        6. 144.73   1.51  1.623E-02   964.08  14.500    PBC<MDA Eu152 
969.13       48.  20.19   0.67  1.617E-02   968.96  15.900  4.846E-01 Ac228 

1120.28       60.  20.51   0.35  1.455E-02  1120.29  14.910  7.161E-01 Bi214 
1230.57       28.  34.07   0.29  1.356E-02
1237.89       26.  26.78   1.01  1.350E-02
1449.33        2. 152.07   0.29  1.194E-02
1460.75      466.   4.84   1.35  1.187E-02  1460.82  10.550  9.344E+00 K40   
1621.61        6.  85.64   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.62       36.  16.67   0.45  1.013E-02  1764.49  15.310  6.050E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

129.18    32.28        65.        11. 0.000E+00  201.90   0.286  -      
299.43    74.86       125.        58. 2.930E+03   62.20   0.771  -        
308.97    77.24       128.        91. 4.249E+03   41.48   0.821  -        
369.08    92.25       102.        31. 9.636E+02   99.92   0.746  -       D
551.48   137.89        88.        35. 7.615E+02   85.33   0.537  -      s 
706.70   176.70        75.        14. 3.022E+02  184.33   0.625  -      sc
758.61   189.68        80.        22. 4.697E+02  127.15   0.315  -      s 
934.39   233.64        48.        11. 2.660E+02  178.69   0.486  -      sc

1081.05   270.31        60.        29. 7.450E+02   88.44   0.881  -        
1325.05   331.32        19.        10. 2.847E+02  135.93   0.449  -       c
1736.73   434.26        32.         8. 2.628E+02  247.66   0.241  -       c
2042.36   510.67        39.       137. 5.380E+03   23.82   1.018  -      s 
2561.66   640.50        10.        12. 5.766E+02   99.60   0.655  -      s 
3179.47   794.95        12.        19. 1.021E+03   81.40   0.451  -      s 
4922.21  1230.57        14.        28. 2.064E+03   68.14   0.292  -      s 
4951.49  1237.89         7.        26. 1.933E+03   53.57   1.009  -      s 
5797.54  1449.33         2.         2. 1.340E+02  304.14   0.292  -      sc

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    229.13    57.28        50.        10.     0.004   209.23   0.750s
Th-234    369.77    92.45       166.        27.     0.010   142.41   0.750s
Ac-228    373.39    93.35       139.        25.     0.009   136.88   0.747D
U-235     373.39    93.35       163.        30.     0.011   126.30   0.750D
Eu-152    479.56   119.90        57.         4.     0.001   566.52   0.777s
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ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 11:47:32
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_007.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Eu-154    492.14   123.05       127.       -12.    -0.004   281.93   0.778s
Pa-234    524.33   131.10       145.        -8.    -0.003   422.32   0.787s
U-235     574.96   143.76       139.        11.     0.004   300.87   0.800s
U-235     653.39   163.37       153.        -8.    -0.003   438.38   0.820s
U-235     744.30   186.11       107.        42.     0.015    76.85   0.843s
Ra-226    744.28   186.10        97.        45.     0.017    73.35   0.374s
U-235     821.52   205.41       108.         7.     0.003   440.35   0.863s
Pb-212    954.42   238.65       107.       330.     0.122    14.96   0.993 
Pb-214    967.35   241.88       103.        77.     0.029    45.75   0.959s
Tl-208   1109.29   277.37        65.        11.     0.004   225.10   0.935s
Pb-214   1181.23   295.36        45.       121.     0.045    24.83   0.822 
Pb-212   1199.17   299.84        58.        20.     0.008   114.85   0.957s
Ac-228   1352.75   338.25        32.        71.     0.026    34.38   0.977 
Eu-152   1377.09   344.33        61.        -7.    -0.003   328.93   0.999s
Pb-214   1407.64   351.97        75.       218.     0.081    18.16   1.002 
Tl-208   2332.01   583.09        12.       146.     0.054    18.62   0.988s
Bi-214   2437.39   609.44        36.       170.     0.063    18.83   1.373 
Cs-137   2646.43   661.70        21.        58.     0.021    38.26   1.574s
Bi-212   2908.78   727.28        24.         7.     0.003   209.20   1.336s
Eu-152   3118.16   779.63        26.        -2.    -0.001   751.92   1.376s
Tl-208   3442.19   860.63        19.        22.     0.008    81.29   0.330s
Eu-154   3493.14   873.37        22.         3.     0.001   433.90   1.448s
Pa-234   3521.95   880.57        24.         6.     0.002   230.92   1.454s
Pa-234   3533.84   883.54        24.         1.     0.000  1345.35   1.456s
Ac-228   3645.78   911.52        17.        77.     0.029    30.03   0.827s
Pa-234   3789.01   947.32        30.        -6.    -0.002   280.94   1.501s
Eu-152   3858.71   964.75        40.         6.     0.002   289.47   1.514s
Ac-228   3876.25   969.13        16.        48.     0.018    40.38   0.674s
Eu-154   3982.90   995.79        18.        -3.    -0.001   470.78   1.536s
Bi-214   4480.36  1120.13        28.        29.     0.011    63.04   1.619s
Eu-154   5098.24  1274.56        22.        -3.    -0.001   524.16   1.713s
K-40     5843.24  1460.75        27.       449.     0.166     9.68   1.353s
Bi-212   6486.96  1621.61        10.         6.     0.002   171.27   1.890s
Bi-214   7059.12  1764.58         4.        30.     0.011    41.36   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.6821E-01                                      5.12E+12             
911.20 4.545E-01  (  5.622E-02 1.50E+01 2.62E+01 G  
968.96 4.846E-01  (  9.507E-02 2.02E+01 1.59E+01 G  
338.32 4.769E-01  (  8.907E-02 1.72E+01 1.14E+01 G  

Energy duplication    
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ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 11:47:32
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_007.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35 4.970E-01     5.364E-01 6.84E+01 4.10E+00 XA 

Am-241   I   9.3886E-02                                      1.58E+05             
59.54 9.389E-02 ?(  1.543E-01 1.05E+02 3.59E+01 G  

Bi-212   N   2.8659E-01                                      5.12E+12             
727.33 1.405E-01 ?(  2.261E-01 1.05E+02 6.65E+00 G  
785.37 0.000E+00 -   1.514E+00 1.00E+03 1.11E+00 G  

1620.74 9.298E-01 ?(  1.149E+00 8.56E+01 1.51E+00 G  

Bi-214   N   4.5056E-01                                      5.84E+05             
609.31 4.336E-01  (P 3.570E-02 9.41E+00 4.55E+01 G  

1120.29 3.508E-01 -   1.475E-01 3.15E+01 1.49E+01 G  
1764.49 5.009E-01 ?(  7.917E-02 2.07E+01 1.53E+01 G  

Cs-137   I   8.4109E-02                                      1.10E+04             
661.66 8.411E-02  (  1.548E-02 1.91E+01 8.50E+01 G  

Eu-152   I   1.2079E-02                                      4.94E+03             
344.28-2.033E-02 ?(  5.359E-02 1.64E+02 2.66E+01 G  
121.78 8.022E-03 +   3.682E-02 2.83E+02 2.84E+01 G  
778.90-2.082E-02 &   1.266E-01 3.76E+02 1.30E+01 G  
964.08 7.150E-02 ?(  1.640E-01 1.45E+02 1.45E+01 G  

1112.08-6.925E-03 &   1.508E-01 1.33E+03 1.34E+01 G  
1408.01-1.213E-05 &   9.923E-02 4.97E+05 2.09E+01 G  

Eu-154   I   3.8877E-02                                      3.14E+03             
873.18 3.888E-02 ?(  1.342E-01 2.17E+02 1.22E+01 G  
123.07-1.703E-02 +   3.868E-02 1.41E+02 4.04E+01 G  

1274.43-1.487E-02 +   6.240E-02 2.62E+02 3.49E+01 G  
723.30 2.512E-03 %   8.459E-02 2.05E+03 2.00E+01 G  

1004.72-4.004E-03 &   8.194E-02 1.25E+03 1.79E+01 G  
996.25-4.124E-02 +   1.543E-01 2.35E+02 1.05E+01 G  

K-40     N   9.3438E+00                                      4.57E+11             
1460.82 9.344E+00  (P 2.527E-01 4.84E+00 1.06E+01 G  

Pa-234   N   1.7090E-02                                      1.63E+12             
131.30-2.563E-02 ?(  8.795E-02 2.11E+02 1.82E+01 G  
569.50 3.704E-03 %   1.379E-01 2.27E+03 9.30E+00 G  
946.00-6.743E-02 &   1.490E-01 1.40E+02 1.35E+01 G  
880.52 9.184E-02 ?(  1.642E-01 1.15E+02 1.05E+01 G  
883.24 1.633E-02 ?(  1.791E-01 6.73E+02 9.70E+00 G  

Pb-212   N   4.6803E-01                                      5.12E+12             
238.63 4.691E-01  (  3.432E-02 7.48E+00 4.36E+01 G  
300.09 4.529E-01 ?(  3.952E-01 5.74E+01 3.18E+00 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_007.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pb-214   N   4.7603E-01                                      5.84E+05             
351.93 4.831E-01  (P 4.471E-02 9.08E+00 3.56E+01 G  
295.22 4.624E-01  (P 5.942E-02 1.24E+01 1.84E+01 G  
242.00 6.659E-01 + P 2.028E-01 2.29E+01 7.27E+00 G  

Ra-226   N   7.1685E-01                                      5.84E+05             
186.21 7.169E-01 *(  3.616E-01 3.67E+01 3.56E+00 G  

Th-234   N   2.6302E-01                                      1.63E+12             
63.30-8.743E-03 %(  1.270E+00 8.82E+03 3.75E+00 G  
92.59 4.977E-01  (  5.618E-01 7.12E+01 4.34E+00 G  

Tl-208   N   1.9262E-01                                      5.12E+12             
583.19 1.926E-01 @(  1.046E-02 9.31E+00 8.50E+01 G  
277.37 1.075E-01 -   1.916E-01 1.13E+02 6.60E+00 G  
860.53 2.639E-01 +   1.210E-01 4.06E+01 1.24E+01 G  

U-235    N   4.5937E-02                                      2.57E+11             
143.77 5.732E-02 &(  1.393E-01 1.50E+02 1.09E+01 G  
205.32 7.835E-02 ?(  2.799E-01 2.20E+02 5.02E+00 G  
163.36-8.737E-02 +   3.114E-01 2.19E+02 5.08E+00 G  
185.72 4.090E-02 @(  2.369E-02 3.84E+01 5.70E+01 G  

Energy duplication    
93.35 4.161E-01 @   4.143E-01 6.31E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_007.An1              

P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      57.28        50.        10.     0.004   209.23   9.389E-02   
Th-234      92.45       166.        27.     0.010   142.41   4.977E-01   
U-235       93.35       163.        30.     0.011   126.30   4.161E-01   
Eu-152     119.90        57.         4.     0.001   566.52   8.022E-03   
Eu-154     123.05       127.       -12.    -0.004   281.93  -1.703E-02   
Pa-234     131.10       145.        -8.    -0.003   422.32  -2.563E-02   
U-235      143.76       139.        11.     0.004   300.87   5.732E-02   
U-235      163.37       153.        -8.    -0.003   438.38  -8.737E-02   
U-235      186.11       107.        42.     0.015    76.85   4.090E-02   
U-235      205.41       108.         7.     0.003   440.35   7.835E-02   
Eu-152     344.33        61.        -7.    -0.003   328.93  -2.033E-02   
Bi-212     727.28        24.         7.     0.003   209.20   1.405E-01   
Eu-152     779.63        26.        -2.    -0.001   751.92  -2.082E-02   
Eu-154     873.37        22.         3.     0.001   433.90   3.888E-02   
Pa-234     880.57        24.         6.     0.002   230.92   9.184E-02   
Pa-234     883.54        24.         1.     0.000  1345.35   1.633E-02   
Pa-234     947.32        30.        -6.    -0.002   280.94  -6.743E-02   
Eu-152     964.75        40.         6.     0.002   289.47   7.150E-02   
Eu-154     995.79        18.        -3.    -0.001   470.78  -4.124E-02   
Eu-154    1274.56        22.        -3.    -0.001   524.16  -1.487E-02   
Bi-212    1621.61        10.         6.     0.002   171.27   9.298E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.6821E-01    4.6821E-01   9.5115E-02    1.0096E-01  5.622E-02
Am-241 #A    9.3874E-02    9.3886E-02   1.9643E-01    1.9655E-01  1.543E-01
Bi-212 #C    2.8659E-01    2.8659E-01   3.8743E-01    3.8771E-01  2.261E-01
Bi-214       4.5055E-01    4.5056E-01   8.7892E-02    9.0195E-02  3.570E-02
Co-60  #A    0.0000E+00    0.0000E+00   1.4307E-02    1.4307E-02  2.199E-02
Cs-137       8.3949E-02    8.4109E-02   3.2179E-02    3.2403E-02  1.548E-02
Eu-152 #A    1.2028E-02    1.2079E-02   2.6462E-02    2.6468E-02  5.359E-02
Eu-154 #A    3.8620E-02    3.8877E-02   1.6869E-01    1.6870E-01  1.342E-01
K-40         9.3438E+00    9.3438E+00   9.3901E-01    1.0495E+00  2.527E-01
Pa-234 #A    1.7090E-02    1.7090E-02   3.9463E-02    3.9691E-02  8.795E-02
Pb-212       4.6803E-01    4.6803E-01   7.0015E-02    7.7774E-02  3.432E-02
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Pb-214       4.7601E-01    4.7603E-01   7.4481E-02    7.7736E-02  4.471E-02
Ra-226 #     7.1683E-01    7.1685E-01   5.2581E-01    5.2741E-01  3.616E-01
Th-234 #A    2.6302E-01    2.6302E-01   3.7457E-01    3.7539E-01  1.270E+00
Tl-208       1.9262E-01    1.9262E-01   3.5861E-02    3.7920E-02  1.046E-02
U-235  #A    4.5937E-02    4.5937E-02   3.5302E-02    3.5412E-02  1.393E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  137.8 to  2035.6 keV)     1.220E+01  pCi/g         
Total Decayed Activity (  137.8 to  2035.6 keV) 1.2200195E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE USER REPORT FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                        Lab ID        : 251397-023                   Client ID : FZ01-SU32-005         

Seqnum : 1414005066008                                 Matrix        : Soil                         Acct      : TTI (ISC)             

File   : 14_20140103_008                               Batch         : 205929                       Time      : 03-JAN-2014 17:07     

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45     Caldate       : 03-JAN-2014, 02-JUL-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 333.84 g                     Live Time : 2700 sec              

Dead Time : 0.13 %                

2 sigma          2 sigma                           

Proj      Uncert pCi/g     Uncert pCi/g                        

Analyte                    Result           MDA        MDA        Counting          Total          Blank      Flags  

Americium-241                       0.00286           0.177                 .21561           .21561           0.018       u        

Bismuth-212                         0.326             0.245                 .34746           .34786           0.099       u        

Bismuth-214                         0.351             0.0352                .078909          .080467          0.049       u        

Cesium-137                          0.100             0.0169      0.07      .036349          .036631          -0.0066     u        

Cobalt-60                           0.00482           0.0222      0.03      .018978          .01898           0.0086      u        

Europium-152                        0                 0.0595                .061145          .061146          0.010       u        

Europium-154                        0.0276            0.159                 .077349          .077362          0           u        

Lead-212                            0.421             0.0335                .068791          .07522           0.0051      u        

Lead-214                            0.461             0.0404                .0818            .084597          0.0050      u        

Potassium-40                        10.7              0.322                 1.1049           1.2289           -0.42       u        

Protactinium-234                    -0.00554          0.0783                .095411          .095421          0.067       u        

Radium-226 (By Bismuth-214)         0.351             0.0352      0.2       .078909          .080467          0.049       u        

Thallium-208                        0.136             0.0145                .035867          .036902          0.0081      u        

Thorium-232 (By Actinium-228)       0.502             0.0509      0.9       .10102           .10735           -0.030      u        

Thorium-234                         0.235             1.77                  .9277            .92797           0.50        u        

Uranium-235                         0.0401            0.142                 .045954          .046018          0.094       u        

u=use  

Page 1 of 1                                                                                                             1414005066008
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Sample description                                             
251397-023,205929                                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_008.An1

Acquisition information
Start time:                 1/3/2014 17:07:01
Live time:               2700
Real time:               2703
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.3384E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3384E+02) = 

2.9954E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 13:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   19 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0805

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.51       39.  27.36   0.54  0.000E+00
28.90        8. 113.07   0.38  0.000E+00
36.81       13.  76.47   0.69  0.000E+00
38.15        7. 132.72   0.69  0.000E+00
50.12       11.  81.35   0.71  2.249E-03
59.49        2. 325.96   0.00  7.699E-03
63.51        4. 336.76   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 
66.11        3. 371.55   0.27  1.270E-02
74.98       33.  46.48   0.73  1.977E-02
77.08       60.  24.24   0.73  2.140E-02
87.24       31.  43.71   0.74  2.871E-02
89.98       26.  51.82   0.74  3.048E-02
92.77        7. 206.88   0.75  3.206E-02    92.59   4.343    PBC<MDA Th234 
93.55       13. 115.36   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 

93.35   5.760  2.131E-01 U235  
93.35   5.760  2.131E-01 U235  

93.55       13. 115.36   0.75  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  2.131E-01 U235  

121.41        4. 164.43   0.40  4.374E-02   121.78  28.410  1.088E-02 Eu152 
133.49        4. 217.94   0.23  4.596E-02
139.30       16.  66.10   0.37  4.663E-02
156.19        8. 115.23   0.28  4.745E-02
163.43       13. 120.19   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.588E-01 U235  
173.28        6. 163.92   0.00  4.714E-02
185.96       30.  45.73   0.29  4.645E-02   185.72  57.000  3.407E-02 U235  

186.21   3.555  5.467E-01 Ra226 
185.72  57.000  3.407E-02 U235  

199.93        6. 146.69   0.63  4.543E-02
205.83        7. 178.63   0.86  4.500E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  9.916E-02 U235  
209.34       26.  41.12   0.43  4.465E-02
238.61      257.   8.18   0.76  4.203E-02   238.63  43.600  4.206E-01 Pb212 
241.76       61.  25.50   1.02  4.172E-02   242.00   7.268  6.078E-01 Pb214 
277.32       10. 100.05   0.93  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.23      103.  14.83   0.82  3.712E-02   295.22  18.414  4.473E-01 Pb214 
300.00       13.  77.74   0.96  3.674E-02   300.09   3.180    PBC<MDA Pb212 
338.42       54.  19.14   0.78  3.393E-02   338.32  11.400  4.185E-01 Ac228 
351.87      190.   9.12   0.80  3.305E-02   351.93  35.600  4.685E-01 Pb214 
361.27       11.  67.33   0.31  3.246E-02
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422.92        7.  78.38   0.40  2.908E-02
492.39       11.  83.52   0.45  2.611E-02
583.19       90.  13.22   1.04  2.316E-02   583.19  85.000  1.374E-01 Tl208 
609.36      126.  10.70   1.04  2.246E-02   609.31  45.490  3.506E-01 Bi214 
661.73       55.  17.51   1.28  2.119E-02   661.66  84.990  9.250E-02 Cs137 
665.36        5.  94.80   1.29  2.111E-02
727.62       10.  70.10   1.34  1.982E-02   727.33   6.650    PBC<MDA Bi212 
748.98       20.  33.17   0.72  1.942E-02
860.95       18.  29.00   0.47  1.759E-02   860.53  12.400  2.528E-01 Tl208 
911.18       71.  14.72   0.81  1.690E-02   911.20  26.200  4.781E-01 Ac228 
964.76       22.  29.65   1.51  1.622E-02   964.08  14.500  2.853E-01 Eu152 
969.04       66.  13.13   1.52  1.617E-02   968.96  15.900  7.729E-01 Ac228 
995.11        4. 140.21   1.54  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1005.14        5. 141.28   1.54  1.575E-02  1004.72  17.860    PBC<MDA Eu154 
1110.78       24.  27.40   0.28  1.464E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
1120.60       44.  19.14   0.82  1.455E-02  1120.29  14.910  6.027E-01 Bi214 
1173.45        2. 227.00   1.65  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1273.94        2. 373.50   1.71  1.321E-02  1274.43  34.900    PBC<MDA Eu154 
1331.97        2. 321.72   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1460.90      465.   4.96   1.81  1.187E-02  1460.82  10.550  1.072E+01 K40   
1537.98       10.  31.62   0.31  1.138E-02
1620.89        4.  80.35   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.62       37.  16.44   0.56  1.013E-02  1764.49  15.310  7.153E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.10    25.51        35.        39. 0.000E+00   54.73   0.543  -        
115.65    28.90        41.         8. 0.000E+00  226.13   0.375  -       c
147.29    36.90        44.        13. 0.000E+00  152.93   0.687  -       c
152.65    38.24        39.         7. 0.000E+00  265.44   0.688  -       c
200.50    50.12        38.        11. 4.981E+03  162.71   0.709  -       c
264.44    66.11        50.         3. 2.047E+02  743.09   0.268  -       c
300.01    75.00        96.        37. 1.871E+03   81.80   0.336  -      s 
308.41    77.10        97.        58. 2.719E+03   55.57   0.576  -        
348.99    87.25        74.        36. 1.254E+03   75.36   0.745  -        
359.94    89.99        59.        32. 1.037E+03   76.07   0.603  -        
485.59   121.41        27.        11. 2.558E+02  143.93   0.402  -       c
533.88   133.49        46.         5. 1.114E+02  385.30   0.230  -       c
557.12   139.30        50.        16. 3.346E+02  132.19   0.371  -       c
624.68   156.19        44.         8. 1.665E+02  230.46   0.279  -       c
693.00   173.28        41.         6. 1.188E+02  327.83   0.000  -       c
799.60   199.93        36.         6. 1.233E+02  293.38   0.630  -       c
837.24   209.34        48.        26. 5.890E+02   82.23   0.433  -      s 

1444.82   361.27        22.        11. 3.513E+02  134.67   0.314  -      s 
1691.40   422.92        11.         7. 2.407E+02  156.75   0.404  -      sc
1969.22   492.39        25.        11. 4.136E+02  167.04   0.449  -      sc
2661.00   665.34         4.         6. 3.080E+02  119.37   0.310  -      sM
2995.55   748.98         8.        20. 1.030E+03   66.33   0.720  -      s 
3444.27   860.95        10.        12. 6.780E+02   94.95   1.439  -       D
3858.37   964.66        14.        17. 1.044E+03   79.29   0.458  -      sM
4442.94  1110.78         6.        23. 1.603E+03   50.08   0.277  -      s 
6152.29  1537.98         0.        10. 8.786E+02   63.25   0.312  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         
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************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Th-234    254.05    63.51       100.         4.     0.002   673.52   0.750s
Th-234    371.06    92.77       113.         7.     0.003   413.76   0.750s
Ac-228    373.39    93.35       111.        13.     0.005   230.72   0.750D
U-235     373.39    93.35       111.        13.     0.005   230.72   0.750D
Eu-152    488.91   122.24       120.       -10.    -0.004   320.16   0.777s
Pa-234    530.31   132.59        87.        -2.    -0.001  1721.98   0.787s
U-235     653.62   163.43       111.        13.     0.005   240.38   0.820 
U-235     743.70   185.95       111.        28.     0.010   114.73   0.843s
Ra-226    743.79   185.98       105.        28.     0.010   111.41   0.843s
U-235     823.20   205.83        85.         7.     0.003   357.26   0.863s
Pb-212    954.26   238.61        77.       257.     0.095    16.36   0.764 
Pb-214    966.87   241.76        82.        61.     0.023    51.01   1.022s
Tl-208   1109.07   277.32        41.        10.     0.004   200.09   0.935 
Pb-214   1180.71   295.23        48.       102.     0.038    29.66   0.822s
Pb-212   1199.80   300.00        48.        13.     0.005   155.49   0.957s
Ac-228   1353.43   338.42        24.        54.     0.020    38.28   0.779 
Pb-214   1407.22   351.87        46.       184.     0.068    18.23   0.805 
Tl-208   2332.39   583.19        17.        90.     0.033    26.45   1.036 
Bi-214   2437.07   609.36        27.       119.     0.044    21.40   1.038 
Cs-137   2646.49   661.71        19.        60.     0.022    36.25   0.383s
Eu-154   2898.80   724.79        30.        -3.    -0.001   542.12   1.332s
Bi-212   2910.10   727.62        21.        10.     0.004   140.20   1.336s
Eu-152   3118.52   779.72        23.        -4.    -0.002   335.06   1.376s
Tl-208   3441.79   860.53        16.         6.     0.002   207.16   1.439D
Ac-228   3644.42   911.18        10.        71.     0.026    29.45   0.814s
Ac-228   3876.08   969.09        18.        52.     0.019    36.13   1.517 
Eu-154   3980.19   995.11        16.         4.     0.002   280.42   1.536s
Eu-154   4020.32  1005.14        23.         5.     0.002   282.57   1.542s
Bi-214   4482.23  1120.60         8.        44.     0.016    38.28   0.818s
Co-60    4693.68  1173.45        14.         2.     0.001   454.01   1.652s
Eu-154   5095.74  1273.94        15.         2.     0.001   746.99   1.713s
Co-60    5327.95  1331.97        16.         2.     0.001   643.43   1.746s
K-40     5843.84  1460.90        33.       448.     0.166     9.92   1.813 
Bi-212   6484.07  1620.89         3.         4.     0.001   160.71   1.890s
Bi-214   7059.20  1764.60         5.        24.     0.009    48.69   1.949s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0247E-01                                      5.12E+12             
911.20 4.781E-01  (  5.089E-02 1.47E+01 2.62E+01 G  
968.96 6.028E-01 ?(  1.145E-01 1.81E+01 1.59E+01 G  
338.32 4.185E-01  (  8.846E-02 1.91E+01 1.14E+01 G  

Energy duplication    
93.35 2.994E-01 -   5.528E-01 1.15E+02 4.10E+00 XA 

Am-241   I   2.8643E-03                                      1.58E+05             
59.54 2.864E-03 %(  1.774E-01 3.76E+03 3.59E+01 G  

Bi-212   N   3.2584E-01                                      5.12E+12             
727.33 2.365E-01 ?(  2.449E-01 7.01E+01 6.65E+00 G  
785.37-3.735E-02 %   1.446E+00 2.36E+03 1.11E+00 G  

1620.74 7.195E-01 ?(  7.426E-01 8.04E+01 1.51E+00 G  

Bi-214   N   3.5061E-01                                      5.84E+05             
609.31 3.506E-01  (P 3.524E-02 1.07E+01 4.55E+01 G  

1120.29 6.027E-01 +   9.334E-02 1.91E+01 1.49E+01 G  
1764.49 4.723E-01 +   1.054E-01 2.43E+01 1.53E+01 G  

Co-60    T   4.8200E-03                                      1.93E+03             
1332.49 4.309E-03 &(  2.222E-02 3.22E+02 1.00E+02 G  
1173.23 5.332E-03 ?(  1.914E-02 2.27E+02 9.98E+01 G  

Cs-137   I   1.0026E-01                                      1.10E+04             
661.66 1.003E-01  (  1.690E-02 1.81E+01 8.50E+01 G  

Eu-154   I   2.7583E-02                                      3.14E+03             
873.18-2.609E-03 &(  1.585E-01 3.69E+03 1.22E+01 G  
123.07 2.906E-05 %   4.014E-02 8.38E+04 4.04E+01 G  

1274.43 9.831E-03 &(  5.904E-02 3.73E+02 3.49E+01 G  
723.30-2.199E-02 +   9.587E-02 2.71E+02 2.00E+01 G  

1004.72 5.390E-02 ?(  1.190E-01 1.41E+02 1.79E+01 G  
996.25 7.682E-02 ?(  1.665E-01 1.40E+02 1.05E+01 G  

K-40     N   1.0722E+01                                      4.57E+11             
1460.82 1.072E+01  (P 3.217E-01 4.96E+00 1.06E+01 G  

Pa-234   N  -5.5408E-03                                      1.63E+12             
131.30-5.541E-03 ?(  7.825E-02 8.61E+02 1.82E+01 G  
569.50 0.000E+00 +   1.991E-01 1.00E+03 9.30E+00 G  
946.00 0.000E+00 +   2.211E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.346E-01 1.00E+03 1.05E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
883.24-4.700E-03 %   1.723E-01 2.23E+03 9.70E+00 G  

Pb-212   N   4.2056E-01                                      5.12E+12             
238.63 4.206E-01  (  3.346E-02 8.18E+00 4.36E+01 G  
300.09 3.447E-01 -   4.134E-01 7.77E+01 3.18E+00 G  

Pb-214   N   4.6129E-01                                      5.84E+05             
351.93 4.685E-01  (P 4.037E-02 9.12E+00 3.56E+01 G  
295.22 4.473E-01 @(P 7.084E-02 1.48E+01 1.84E+01 G  
242.00 6.078E-01 + P 2.081E-01 2.55E+01 7.27E+00 G  

Ra-226   N   5.0247E-01                                      5.84E+05             
186.21 5.025E-01 ?(  4.335E-01 5.57E+01 3.56E+00 G  

Th-234   N   2.3473E-01                                      1.63E+12             
63.30 3.222E-01 ?(  1.769E+00 3.37E+02 3.75E+00 G  
92.59 1.592E-01 ?(  5.340E-01 2.07E+02 4.34E+00 G  

Tl-208   N   1.3561E-01                                      5.12E+12             
583.19 1.374E-01  (  1.454E-02 1.32E+01 8.50E+01 G  
277.37 1.130E-01  (  1.763E-01 1.00E+02 6.60E+00 G  
860.53 8.181E-02 -   1.282E-01 1.04E+02 1.24E+01 G  

U-235    N   4.0054E-02                                      2.57E+11             
143.77 4.008E-03 %(  1.423E-01 2.16E+03 1.09E+01 G  
205.32 9.916E-02 &(  2.857E-01 1.79E+02 5.02E+00 G  
163.36 1.588E-01  (  3.059E-01 1.20E+02 5.08E+00 G  
185.72 3.118E-02  (  2.780E-02 5.74E+01 5.70E+01 G  

Energy duplication    
93.35 2.131E-01 ?   3.935E-01 1.15E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity
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to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Th-234      63.51       100.         4.     0.002   673.52   3.222E-01   
Th-234      92.77       113.         7.     0.003   413.76   1.592E-01   
U-235       93.35       111.        13.     0.005   230.72   2.131E-01   
Eu-152     122.24       120.       -10.    -0.004   320.16  -2.388E-02   
Pa-234     132.59        87.        -2.    -0.001  1721.98  -5.541E-03   
U-235      163.43       111.        13.     0.005   240.38   1.588E-01   
U-235      185.95       111.        28.     0.010   114.73   3.118E-02   
U-235      205.83        85.         7.     0.003   357.26   9.916E-02   
Eu-154     724.79        30.        -3.    -0.001   542.12  -2.199E-02   
Bi-212     727.62        21.        10.     0.004   140.20   2.365E-01   
Eu-152     779.72        23.        -4.    -0.002   335.06  -5.209E-02   
Eu-154     995.11        16.         4.     0.002   280.42   7.682E-02   
Eu-154    1005.14        23.         5.     0.002   282.57   5.390E-02   
Co-60     1173.45        14.         2.     0.001   454.01   5.332E-03   
Eu-154    1273.94        15.         2.     0.001   746.99   9.831E-03   
Co-60     1331.97        16.         2.     0.001   643.43   4.309E-03   
Bi-212    1620.89         3.         4.     0.001   160.71   7.195E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0247E-01    5.0247E-01   1.0102E-01    1.0735E-01  5.089E-02
Am-241 #A    2.8639E-03    2.8643E-03   2.1561E-01    2.1561E-01  1.774E-01
Bi-212 #C    3.2584E-01    3.2584E-01   3.4746E-01    3.4786E-01  2.449E-01
Bi-214       3.5060E-01    3.5061E-01   7.8909E-02    8.0467E-02  3.524E-02
Co-60  #A    4.7680E-03    4.8200E-03   1.8978E-02    1.8980E-02  2.222E-02
Cs-137       1.0007E-01    1.0026E-01   3.6349E-02    3.6631E-02  1.690E-02
Eu-152 #A    0.0000E+00    0.0000E+00   6.1145E-02    6.1146E-02  5.946E-02
Eu-154 #A    2.7400E-02    2.7583E-02   7.7349E-02    7.7362E-02  1.585E-01
K-40         1.0722E+01    1.0722E+01   1.1049E+00    1.2289E+00  3.217E-01
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Pa-234 #A   -5.5408E-03   -5.5408E-03   9.5411E-02    9.5421E-02  7.825E-02
Pb-212       4.2056E-01    4.2056E-01   6.8791E-02    7.5220E-02  3.346E-02
Pb-214       4.6127E-01    4.6129E-01   8.1800E-02    8.4597E-02  4.037E-02
Ra-226 #     5.0245E-01    5.0247E-01   5.5981E-01    5.6055E-01  4.335E-01
Th-234 #A    2.3473E-01    2.3473E-01   9.2770E-01    9.2797E-01  1.769E+00
Tl-208       1.3561E-01    1.3561E-01   3.5867E-02    3.6902E-02  1.454E-02
U-235  #A    4.0054E-02    4.0054E-02   4.5954E-02    4.6018E-02  1.423E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  911.1 to  2035.6 keV)     1.320E+01  pCi/g         
Total Decayed Activity (  911.1 to  2035.6 keV) 1.3195731E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BLANK USER REPORT FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : QC719584                                                       

Seqnum : 1404023720003.2                               Matrix        : Soil                                                           

File   : 13_20140116_003                               Batch         : 205929                       Time      : 16-JAN-2014 11:56     

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 17:44:47     Caldate       : 16-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 315.5 g                      Live Time : 2700 sec              

Dead Time : 0.09 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   0.0181        0.117         .14413        .14413        u     
Bismuth-212                     0.0993        0.0553        .25123        .25128        u     
Bismuth-214                     0.0492        0.0285        .04123        .041289       u     
Cesium-137                      -0.00655      0.0160  0.07  .020611       .020613       u     
Cobalt-60                       0.00860       0.0124  0.03  .012532       .012538       u     
Europium-152                    0.0104        0.0374        .03029        .030294       u     
Europium-154                    0             0.0346        .11103        .11103        u     
Lead-212                        0.00507       0.0176        .021807       .02181        u     
Lead-214                        0.00504       0.0269        .034237       .034237       u     
Potassium-40                    -0.415        0.236         16.605        16.605        u     
Protactinium-234                0.0673        0.0484        .069043       .071042       u     
Radium-226 (By Bismuth-214)     0.0492        0.0285  0.2   .04123        .041289       u     
Thallium-208                    0.00814       0.0129        .01522        .015229       u     
Thorium-232 (By Actinium-228)   -0.0296       0.0336  0.9   1.1832        1.1832        u     
Thorium-234                     0.500         0.672         .90011        .90135        u     
Uranium-235                     0.0943        0.0808        .10484        .105          u     

u=use  

Page 1 of 1                                                                                                           1404023720003.2
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Sample description                                             
qc719584,205929                                                 

Spectrum Filename: C:\User\Spectra\Det13\13_20140116_003.An1

Acquisition information
Start time:                 1/16/2014 11:56:25
Live time:               2700
Real time:               2702
Dead time:                  0.09 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.1550E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1550E+02) = 

3.1696E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/10/2013 14:06:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

1/15/2014 19:41:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    2 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    237.89    59.52        25.         2.     0.001   796.78   0.750s
Th-234    249.90    62.52        16.         7.     0.003   180.13   0.750s
Ac-228    373.20    93.35        41.        -6.    -0.002   432.90   0.752D
U-235     373.20    93.35        38.        -4.    -0.002   432.90   0.752D
Eu-152    478.71   119.73        22.         1.     0.000  1569.05   0.783s
Pa-234    520.19   130.10        30.        17.     0.006   102.55   0.793 
U-235     571.68   142.97        32.        15.     0.006   118.64   0.807s
U-235     647.04   161.82        21.         8.     0.003   188.11   0.827s
U-235     743.44   185.92        32.         9.     0.003   189.21   0.851s
Ra-226    752.24   188.12        23.         4.     0.002   322.82   0.852s
U-235     819.89   205.03        31.        -5.    -0.002   356.02   0.871s
Pb-214    967.42   241.91        30.         1.     0.000   504.02   0.909s
Pb-214   1181.70   295.48        23.        -2.    -0.001   269.31   0.963s
Pb-212   1200.54   300.20        13.         2.     0.001   430.06   0.968s
Ac-228   1344.41   336.16        20.        -6.    -0.002   404.87   1.006s
Pb-214   1405.59   351.46        19.         2.     0.001   109.11   1.020s
Bi-214   2435.90   609.02        16.        16.     0.006    52.34   1.212s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Cs-137   2647.57   661.93        16.        -4.    -0.001   314.48   1.303s
Eu-152   3118.48   779.64        10.        -3.    -0.001   370.95   1.399s
Tl-208   3443.30   860.83         6.         4.     0.002   186.96   1.463s
Pa-234   3521.06   880.27         7.         4.     0.002   206.04   1.479 
Pa-234   3789.35   947.32        14.        -3.    -0.001   399.41   1.527 
Eu-152   3861.87   965.45        18.        -6.    -0.002   219.78   1.540s
Eu-154   3986.74   996.66        15.        -4.    -0.002   286.63   1.563s
Eu-154   4037.34  1009.31         0.         0.     0.000   547.78   1.570s
Eu-152   4446.53  1111.58         7.         3.     0.001   290.00   1.643s
Bi-214   4481.60  1120.34        12.        -1.     0.000   388.71   1.648s
Co-60    4692.85  1173.14         4.         5.     0.002   145.69   1.683s
Co-60    5330.60  1332.52         5.         2.     0.001   293.24   1.778s
Eu-152   5630.13  1407.37         4.        -1.     0.000   519.93   1.820s
Bi-212   6482.75  1620.43         5.         3.     0.001   252.94   1.925s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -2.9579E-02                                      5.12E+12             
911.20-2.958E-02 %(P 3.363E-02 1.00E+03 2.62E+01 G  
968.96-4.398E-02 % P 1.011E-01 1.00E+03 1.59E+01 G  
338.32-4.971E-02 + P 8.403E-02 2.02E+02 1.14E+01 G  

Energy duplication    
93.35-1.512E-01 + P 3.472E-01 2.16E+02 4.10E+00 XA 

Am-241   I   1.8089E-02                                      1.58E+05             
59.54 1.809E-02 ?(  1.166E-01 3.98E+02 3.59E+01 G  

Bi-212   N   9.9324E-02                                      5.12E+12             
727.33 0.000E+00 ?(  5.526E-02 1.00E+03 6.65E+00 G  
785.37 5.237E-02 &   1.109E+00 1.30E+03 1.11E+00 G  

1620.74 5.367E-01 ?(  9.888E-01 1.26E+02 1.51E+00 G  

Bi-214   N   4.9151E-02                                      5.84E+05             
609.31 4.915E-02  (P 2.854E-02 2.62E+01 4.55E+01 G  

1120.29-1.341E-02 & P 1.149E-01 1.94E+02 1.49E+01 G  
1764.49-7.436E-02 % P 8.947E-02 1.00E+03 1.53E+01 G  

Co-60    T   8.6012E-03                                      1.93E+03             
1332.49 5.746E-03 ?(  1.242E-02 1.47E+02 1.00E+02 G  
1173.23 1.146E-02 ?(  1.093E-02 7.28E+01 9.98E+01 G  

288 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/16/2014 13:40:48
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_003.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Cs-137   I  -6.5539E-03                                      1.10E+04             
661.66-6.554E-03 ?(  1.604E-02 1.57E+02 8.50E+01 G  

Eu-152   I   1.0445E-02                                      4.94E+03             
344.28 2.063E-03 %(  3.743E-02 1.11E+03 2.66E+01 G  
121.78 2.182E-03 ?(  2.794E-02 7.85E+02 2.84E+01 G  
778.90-3.210E-02 +   9.222E-02 1.85E+02 1.30E+01 G  
964.08-7.794E-02 +   1.308E-01 1.10E+02 1.45E+01 G  

1112.08 4.457E-02 &(  9.700E-02 1.45E+02 1.34E+01 G  
1408.01-1.417E-02 +   5.669E-02 2.60E+02 2.09E+01 G  

K-40     N  -4.1513E-01                                      4.57E+11             
1460.82-4.151E-01 &(P 2.359E-01 1.00E+03 1.06E+01 G  

Pa-234   N   6.7327E-02                                      1.63E+12             
131.30 6.500E-02  (  4.839E-02 5.13E+01 1.82E+01 G  
569.50 0.000E+00 -   9.865E-02 1.00E+03 9.30E+00 G  
946.00-3.889E-02 -   1.220E-01 2.00E+02 1.35E+01 G  
880.52 7.136E-02  (  1.065E-01 1.03E+02 1.05E+01 G  
883.24 3.048E-03 %   1.173E-01 2.35E+03 9.70E+00 G  

Pb-212   N   5.0708E-03                                      5.12E+12             
238.63 6.485E-04 %(  1.759E-02 1.65E+03 4.36E+01 G  
300.09 6.570E-02 &(  2.222E-01 2.15E+02 3.18E+00 G  

Pb-214   N   5.0369E-03                                      5.84E+05             
351.93 4.339E-03  (P 2.690E-02 5.46E+01 3.56E+01 G  
295.22-8.464E-03 + P 5.108E-02 1.35E+02 1.84E+01 G  
242.00 8.454E-03 ?(P 1.339E-01 2.52E+02 7.27E+00 G  

Ra-226   N   8.4975E-02                                      5.84E+05             
186.21 8.497E-02 ?(  2.160E-01 1.61E+02 3.56E+00 G  

Th-234   N   4.9971E-01                                      1.63E+12             
63.30 4.997E-01 ?(  6.720E-01 9.01E+01 3.75E+00 G  
92.59 0.000E+00 &   3.510E-01 1.00E+03 4.34E+00 G  

Tl-208   N   8.1410E-03                                      5.12E+12             
583.19 3.460E-04 %(  1.288E-02 2.27E+03 8.50E+01 G  
277.37 0.000E+00 -   1.570E-01 1.00E+03 6.60E+00 G  
860.53 6.157E-02 ?(  8.126E-02 9.35E+01 1.24E+01 G  

U-235    N   9.4283E-02                                      2.57E+11             
143.77 9.193E-02 ?(  8.083E-02 5.93E+01 1.09E+01 G  
205.32-6.435E-02 -   1.821E-01 1.78E+02 5.02E+00 G  
163.36 9.935E-02 ?(  1.420E-01 9.41E+01 5.08E+00 G  
185.72 1.083E-02 -   1.581E-02 9.46E+01 5.70E+01 G  

Energy duplication    
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
93.35-6.910E-02 -   2.400E-01 2.16E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.52        25.         2.     0.001   796.78   1.809E-02   
Th-234      62.52        16.         7.     0.003   180.13   4.997E-01   
Ac-228      93.35        41.        -6.    -0.002   432.90  -1.512E-01  P
U-235       93.35        38.        -4.    -0.002   432.90  -6.910E-02   
Eu-152     119.73        22.         1.     0.000  1569.05   2.182E-03   
U-235      142.97        32.        15.     0.006   118.64   9.193E-02   
U-235      161.82        21.         8.     0.003   188.11   9.935E-02   
U-235      185.92        32.         9.     0.003   189.21   1.083E-02   
Ra-226     188.12        23.         4.     0.002   322.82   8.497E-02   
U-235      205.03        31.        -5.    -0.002   356.02  -6.435E-02   
Pb-214     241.91        30.         1.     0.000   504.02   8.454E-03  P
Pb-214     295.48        23.        -2.    -0.001   269.31  -8.464E-03  P
Pb-212     300.20        13.         2.     0.001   430.06   6.570E-02   
Ac-228     336.16        20.        -6.    -0.002   404.87  -4.971E-02  P
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214     351.46        19.         2.     0.001   109.11   4.339E-03  P
Cs-137     661.93        16.        -4.    -0.001   314.48  -6.554E-03   
Eu-152     779.64        10.        -3.    -0.001   370.95  -3.210E-02   
Tl-208     860.83         6.         4.     0.002   186.96   6.157E-02   
Eu-152     965.45        18.        -6.    -0.002   219.78  -7.794E-02   
Eu-154     996.66        15.        -4.    -0.002   286.63  -7.677E-02   
Eu-154    1009.31         0.         0.     0.000   547.78  -4.306E-03   
Eu-152    1111.58         7.         3.     0.001   290.00   4.457E-02   
Co-60     1173.14         4.         5.     0.002   145.69   1.146E-02   
Co-60     1332.52         5.         2.     0.001   293.24   5.746E-03   
Eu-152    1407.37         4.        -1.     0.000   519.93  -1.417E-02   
Bi-212    1620.43         5.         3.     0.001   252.94   5.367E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -2.9579E-02   -2.9579E-02   1.1832E+00    1.1832E+00  3.363E-02
Am-241 #A    1.8086E-02    1.8089E-02   1.4413E-01    1.4413E-01  1.166E-01
Bi-212 #C    9.9324E-02    9.9324E-02   2.5123E-01    2.5128E-01  5.526E-02
Bi-214 #     4.9149E-02    4.9151E-02   4.1230E-02    4.1289E-02  2.854E-02
Co-60  #A    8.4877E-03    8.6012E-03   1.2532E-02    1.2538E-02  1.242E-02
Cs-137 #A   -6.5386E-03   -6.5539E-03   2.0611E-02    2.0613E-02  1.604E-02
Eu-152 #A    1.0391E-02    1.0445E-02   3.0290E-02    3.0294E-02  3.743E-02
Eu-154 #A    0.0000E+00    0.0000E+00   1.1103E-01    1.1103E-01  3.457E-02
K-40   #A   -4.1513E-01   -4.1513E-01   1.6605E+01    1.6605E+01  2.359E-01
Pa-234       6.7327E-02    6.7327E-02   6.9043E-02    7.1042E-02  4.839E-02
Pb-212 #A    5.0708E-03    5.0708E-03   2.1807E-02    2.1810E-02  1.759E-02
Pb-214 #A    5.0367E-03    5.0369E-03   3.4237E-02    3.4237E-02  2.690E-02
Ra-226 #A    8.4971E-02    8.4975E-02   2.7432E-01    2.7436E-01  2.160E-01
Th-234 #A    4.9971E-01    4.9971E-01   9.0011E-01    9.0135E-01  6.720E-01
Tl-208 #A    8.1410E-03    8.1410E-03   1.5220E-02    1.5229E-02  1.288E-02
U-235  #     9.4283E-02    9.4283E-02   1.0484E-01    1.0500E-01  8.083E-02

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded
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-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     4.915E-02  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 4.9151003E-02  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

292 of 517



CURTIS & TOMPKINS BLANK USER REPORT FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                        Lab ID        : QC719739                                                       

Seqnum : 1404023720004.1                               Matrix        : Soil                                                           

File   : 13_20140116_004                               Batch         : 205966                       Time      : 16-JAN-2014 12:46     

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 17:44:47     Caldate       : 16-JAN-2014, 28-JUN-2013                                       

IDF    : 1.0                                                                                        Units     : pCi/g                 

PDF    : 1.0                                           Sample Amount : 309.4 g                      Live Time : 2700 sec              

Dead Time : 0.06 %                

2 sigma       2 sigma          
Proj  Uncert pCi/g  Uncert pCi/g        

Analyte                Result       MDA    MDA    Counting        Total     Flags 
Americium-241                   -0.0432       0.105         .13425        .13429        u     
Bismuth-212                     0             0.150         .068404       .068405       u     
Bismuth-214                     0.0161        0.0326        .037313       .03732        u     
Cesium-137                      0.00623       0.0130  0.07  .017117       .017119       u     
Cobalt-60                       0.00914       0.0165  0.03  .013245       .013251       u     
Europium-152                    0.0129        0.0346        .041369       .041374       u     
Europium-154                    -0.0498       0.119         .15465        .15467        u     
Lead-212                        0.000399      0.0196        .02386        .02386        u     
Lead-214                        -0.00295      0.0381        .013318       .013319       u     
Potassium-40                    -0.143        0.285         .50319        .50325        u     
Protactinium-234                0.00259       0.0517        .063063       .063067       u     
Radium-226 (By Bismuth-214)     0.0161        0.0326  0.2   .037313       .03732        u     
Thallium-208                    0.00325       0.0119        .02092        .020921       u     
Thorium-232 (By Actinium-228)   -0.0259       0.0590  0.9   .7712         .7712         u     
Thorium-234                     0.547         0.808         1.0597        1.061         u     
Uranium-235                     0.0114        0.0663        .016648       .016662       u     

u=use  

Page 1 of 1                                                                                                           1404023720004.1
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_004.An1              

Sample description                                             
qc719739,205966                                                 

Spectrum Filename: C:\User\Spectra\Det13\13_20140116_004.An1

Acquisition information
Start time:                 1/16/2014 12:46:32
Live time:               2700
Real time:               2702
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.0940E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.0940E+02) = 

3.2321E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/11/2013 16:23:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

1/15/2014 19:41:06

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    1 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       1.0000

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    243.04    60.81        19.        -4.    -0.002   310.95   0.750s
Th-234    252.83    63.26        22.         7.     0.003   193.78   0.750 
Th-234    369.75    92.49        26.         6.     0.002   249.17   0.752s
Ac-228    373.20    93.35        35.        -7.    -0.002   378.61   0.752D
U-235     373.20    93.35        33.        -4.    -0.002   378.61   0.752D
Eu-152    486.29   121.63        40.        -6.    -0.002   295.77   0.783s
U-235     583.81   146.01        20.        -3.    -0.001   486.65   0.807s
U-235     654.44   163.67        34.         3.     0.001   548.26   0.827s
U-235     744.11   186.08        30.        12.     0.004   146.07   0.851 
Ra-226    744.16   186.10        25.        14.     0.005   115.96   0.852 
Tl-208   1110.60   277.71        23.         1.     0.000  1110.56   0.945s
Pb-214   1178.24   294.62        27.         3.     0.001   150.31   0.963s
Pb-212   1198.44   299.67        26.        -2.    -0.001   669.02   0.968s
Ac-228   1352.91   338.29        27.        -6.    -0.002   540.53   1.006s
Eu-152   1377.25   344.37        17.         4.     0.001   321.64   1.012s
Pb-214   1407.42   351.92        36.        -4.    -0.002   381.34   1.020s
Pa-234   2279.96   570.04        11.        -2.    -0.001   543.64   1.223s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Tl-208   2327.19   581.84        10.         1.     0.001   648.04   1.235s
Bi-214   2437.63   609.45        20.         5.     0.002    80.60   1.258s
Cs-137   2646.86   661.75        10.         4.     0.001   274.82   1.303s
Eu-152   3114.68   778.69        16.        -4.    -0.001   329.91   1.399s
Tl-208   3435.71   858.93         9.        -1.     0.000  1327.94   1.463s
Eu-154   3492.24   873.06        11.        -3.    -0.001   310.57   1.473s
Pa-234   3521.83   880.46        10.        -2.    -0.001   447.80   1.479s
Pa-234   3783.56   945.88        13.        -1.    -0.001   721.14   1.527s
Eu-152   3854.90   963.71        10.         1.     0.000  1123.08   1.540s
Ac-228   3876.67   969.15        17.        -5.    -0.002  1030.64   1.544s
Eu-152   4443.89  1110.92         9.        -3.    -0.001   335.58   1.643s
Co-60    4694.99  1173.67         5.         6.     0.002   144.91   1.683s
Co-60    5333.28  1333.19         8.         2.     0.001   388.47   1.778s
K-40     5843.05  1460.58        24.        -6.    -0.002    88.92   1.848s
Bi-212   6485.20  1621.05         8.        -2.    -0.001   426.04   1.925s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N  -2.5857E-02                                      5.12E+12             
911.20-2.586E-02 &(P 5.896E-02 6.88E+02 2.62E+01 G  
968.96-5.727E-02 + P 1.171E-01 5.15E+02 1.59E+01 G  
338.32-4.794E-02 + P 1.006E-01 2.70E+02 1.14E+01 G  

Energy duplication    
93.35-1.606E-01 + P 3.294E-01 1.89E+02 4.10E+00 XA 

Am-241   I  -4.3174E-02                                      1.58E+05             
59.54-4.317E-02 ?(  1.050E-01 1.55E+02 3.59E+01 G  

Bi-214   N   1.6083E-02                                      5.84E+05             
609.31 1.608E-02 ?(P 3.263E-02 4.03E+01 4.55E+01 G  

1120.29-4.690E-02 % P 1.730E-01 1.00E+03 1.49E+01 G  
1764.49-7.583E-02 % P 2.324E-01 1.00E+03 1.53E+01 G  

Co-60    T   9.1403E-03                                      1.93E+03             
1332.49 5.482E-03 ?(  1.645E-02 1.94E+02 1.00E+02 G  
1173.23 1.280E-02 ?(  1.242E-02 7.25E+01 9.98E+01 G  

Cs-137   I   6.2284E-03                                      1.10E+04             
661.66 6.228E-03 ?(  1.299E-02 1.37E+02 8.50E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Eu-152   I   1.2862E-02                                      4.94E+03             
344.28 1.378E-02 &(  3.462E-02 1.61E+02 2.66E+01 G  
121.78-1.636E-02 +   3.838E-02 1.48E+02 2.84E+01 G  
778.90-4.677E-02 +   1.204E-01 1.65E+02 1.30E+01 G  
964.08 1.117E-02 ?(  1.013E-01 5.62E+02 1.45E+01 G  

1112.08-4.389E-02 +   1.131E-01 1.68E+02 1.34E+01 G  
1408.01 0.000E+00 -   2.899E-02 1.00E+03 2.09E+01 G  

Eu-154   I  -4.9795E-02                                      3.14E+03             
873.18-4.980E-02 ?(  1.191E-01 1.55E+02 1.22E+01 G  
123.07 6.077E-04 %   2.273E-02 2.28E+03 4.04E+01 G  

1274.43-1.541E-03 %   3.906E-02 1.55E+03 3.49E+01 G  
723.30 0.000E+00 +   1.877E-02 1.00E+03 2.00E+01 G  

1004.72 0.000E+00 +   2.650E-02 1.00E+03 1.79E+01 G  
996.25-1.300E-03 &   1.507E-01 7.04E+03 1.05E+01 G  

K-40     N  -1.4255E-01                                      4.57E+11             
1460.82-1.426E-01 ?(P 2.846E-01 4.45E+01 1.06E+01 G  

Pa-234   N   2.5882E-03                                      1.63E+12             
131.30 2.588E-03 %(  5.169E-02 1.22E+03 1.82E+01 G  
569.50-2.606E-02 &   1.122E-01 2.72E+02 9.30E+00 G  
946.00-2.088E-02 +   1.207E-01 3.61E+02 1.35E+01 G  
880.52-3.592E-02 +   1.259E-01 2.24E+02 1.05E+01 G  
883.24 0.000E+00 &   4.422E-02 1.00E+03 9.70E+00 G  

Pb-212   N   3.9948E-04                                      5.12E+12             
238.63 3.995E-04 %(  1.961E-02 2.99E+03 4.36E+01 G  
300.09-6.032E-02 +   3.256E-01 3.35E+02 3.18E+00 G  

Pb-214   N  -2.9455E-03                                      5.84E+05             
351.93-1.217E-02 ?(P 3.808E-02 1.91E+02 3.56E+01 G  
295.22 1.488E-02 ?(P 5.712E-02 7.52E+01 1.84E+01 G  
242.00-3.244E-02 % P 1.105E-01 7.47E+02 7.27E+00 G  

Ra-226   N   2.6738E-01                                      5.84E+05             
186.21 2.674E-01  (  2.259E-01 5.80E+01 3.56E+00 G  

Th-234   N   5.4685E-01                                      1.63E+12             
63.30 5.469E-01 ?(  8.077E-01 9.69E+01 3.75E+00 G  
92.59 1.387E-01 &   2.692E-01 1.25E+02 4.34E+00 G  

Tl-208   N   3.2540E-03                                      5.12E+12             
583.19 2.298E-03 ?(  1.185E-02 3.24E+02 8.50E+01 G  
277.37 1.556E-02 &(  1.405E-01 5.55E+02 6.60E+00 G  
860.53-9.472E-03 +   1.018E-01 6.64E+02 1.24E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

U-235    N   1.1397E-02                                      2.57E+11             
143.77-1.708E-02 ?(  6.631E-02 2.43E+02 1.09E+01 G  
205.32 0.000E+00 &   1.903E-01 1.00E+03 5.02E+00 G  
163.36 4.117E-02 ?(  1.819E-01 2.74E+02 5.08E+00 G  
185.72 1.421E-02  (  1.566E-02 7.30E+01 5.70E+01 G  

Energy duplication    
93.35-7.507E-02 +   2.266E-01 1.89E+02 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.81        19.        -4.    -0.002   310.95  -4.317E-02   
Th-234      63.26        22.         7.     0.003   193.78   5.469E-01   
Th-234      92.49        26.         6.     0.002   249.17   1.387E-01   
Ac-228      93.35        35.        -7.    -0.002   378.61  -1.606E-01  P
U-235       93.35        33.        -4.    -0.002   378.61  -7.507E-02   
Eu-152     121.63        40.        -6.    -0.002   295.77  -1.636E-02   
U-235      146.01        20.        -3.    -0.001   486.65  -1.708E-02   
U-235      163.67        34.         3.     0.001   548.26   4.117E-02   

298 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/16/2014 13:31:46
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_004.An1              

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
U-235      186.08        30.        12.     0.004   146.07   1.421E-02   
Ra-226     186.10        25.        14.     0.005   115.96   2.674E-01   
Tl-208     277.71        23.         1.     0.000  1110.56   1.556E-02   
Pb-214     294.62        27.         3.     0.001   150.31   1.488E-02  P
Pb-212     299.67        26.        -2.    -0.001   669.02  -6.032E-02   
Ac-228     338.29        27.        -6.    -0.002   540.53  -4.794E-02  P
Eu-152     344.37        17.         4.     0.001   321.64   1.378E-02   
Pb-214     351.92        36.        -4.    -0.002   381.34  -1.217E-02  P
Pa-234     570.04        11.        -2.    -0.001   543.64  -2.606E-02   
Tl-208     581.84        10.         1.     0.001   648.04   2.298E-03   
Cs-137     661.75        10.         4.     0.001   274.82   6.228E-03   
Eu-152     778.69        16.        -4.    -0.001   329.91  -4.677E-02   
Tl-208     858.93         9.        -1.     0.000  1327.94  -9.472E-03   
Eu-154     873.06        11.        -3.    -0.001   310.57  -4.980E-02   
Pa-234     880.46        10.        -2.    -0.001   447.80  -3.592E-02   
Pa-234     945.88        13.        -1.    -0.001   721.14  -2.088E-02   
Eu-152     963.71        10.         1.     0.000  1123.08   1.117E-02   
Ac-228     969.15        17.        -5.    -0.002  1030.64  -5.727E-02  P
Eu-152    1110.92         9.        -3.    -0.001   335.58  -4.389E-02   
Co-60     1173.67         5.         6.     0.002   144.91   1.280E-02   
Co-60     1333.19         8.         2.     0.001   388.47   5.482E-03   
K-40      1460.58        24.        -6.    -0.002    88.92  -1.426E-01  P
Bi-212    1621.05         8.        -2.    -0.001   426.04  -3.842E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228 #A   -2.5857E-02   -2.5857E-02   7.7120E-01    7.7120E-01  5.896E-02
Am-241 #A   -4.3167E-02   -4.3174E-02   1.3425E-01    1.3429E-01  1.050E-01
Bi-212 #A    0.0000E+00    0.0000E+00   6.8404E-02    6.8405E-02  1.495E-01
Bi-214 #A    1.6082E-02    1.6083E-02   3.7313E-02    3.7320E-02  3.263E-02
Co-60  #A    9.0231E-03    9.1403E-03   1.3245E-02    1.3251E-02  1.645E-02
Cs-137 #A    6.2143E-03    6.2284E-03   1.7117E-02    1.7119E-02  1.299E-02
Eu-152 #A    1.2797E-02    1.2862E-02   4.1369E-02    4.1374E-02  3.462E-02
Eu-154 #A   -4.9403E-02   -4.9795E-02   1.5465E-01    1.5467E-01  1.191E-01
K-40   #A   -1.4255E-01   -1.4255E-01   5.0319E-01    5.0325E-01  2.846E-01
Pa-234 #A    2.5882E-03    2.5882E-03   6.3063E-02    6.3067E-02  5.169E-02
Pb-212 #A    3.9948E-04    3.9948E-04   2.3860E-02    2.3860E-02  1.961E-02
Pb-214 #A   -2.9454E-03   -2.9455E-03   1.3318E-02    1.3319E-02  3.808E-02
Ra-226 #     2.6737E-01    2.6738E-01   3.1007E-01    3.1044E-01  2.259E-01
Th-234 #A    5.4685E-01    5.4685E-01   1.0597E+00    1.0610E+00  8.077E-01
Tl-208 #A    3.2540E-03    3.2540E-03   2.0920E-02    2.0921E-02  1.185E-02
U-235  #A    1.1397E-02    1.1397E-02   1.6648E-02    1.6662E-02  6.631E-02
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# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 0.0000000E+00  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SPIKE USER REPORT FOR 251397 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE13                                                           
Seqnum        : 1404003665003.2                                                  
File          : 13_20140102_003                                                  
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC719585                                                         
Matrix        : Soil                                                             
Batch         : 205929                                                           
Time          : 02-JAN-2014 13:52                                                
Sample Amount : 335.93 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.51 %                                                           
Cal           : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   13.67  105   54-146  .42512        .74699        u    

u=use  

Page 1 of 1                                                                                                           1404003665003.2
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Sample description                                             
qc719585,205929,s21337,lcs                                      

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_003.An1

Acquisition information
Start time:                 1/2/2014 13:52:44
Live time:               2700
Real time:               2714
Dead time:                  0.51 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.3593E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.3593E+02) = 

2.9768E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/10/2013 14:10:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   20 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0512

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.30       28.  53.51   0.00  0.000E+00
46.43       18. 102.06   0.34  1.289E-03
49.59       18. 122.35   0.34  2.574E-03
63.30       29. 138.50   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  1.978E+00 Th234 
64.50        9. 159.13   0.20  1.262E-02
74.81      665.   6.97   0.73  2.067E-02
77.18     1172.   4.19   0.73  2.245E-02
79.35      104.  33.82   0.73  2.404E-02
87.25      435.   9.02   0.74  2.938E-02
89.93      178.  19.59   0.74  3.103E-02
92.72       52.  64.20   0.83  3.270E-02    92.59   4.343  1.094E+00 Th234 

93.35   5.760  8.139E-01 U235  
92.59   4.343  1.094E+00 Th234 
93.35   5.760  8.139E-01 U235  

94.39       49.  63.26   0.75  3.305E-02    93.35   4.100    PBC<MDA Ac228 
99.10       48.  58.52   0.56  3.603E-02
112.04       41.  81.01   0.64  4.123E-02
121.80       33. 101.10   0.78  4.420E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  5.538E-02 Eu154 
121.87       30. 138.59   0.78  4.391E-02   121.78  28.410    PBC<MDA Eu152 

123.07  40.400  4.983E-02 Eu154 
121.78  28.410  7.118E-02 Eu152 

131.26       11. 351.68   0.79  4.568E-02   131.30  18.200    PBC<MDA Pa234 
143.46       21. 192.85   0.80  4.700E-02   143.77  10.940    PBC<MDA U235  

143.77  10.940  1.216E-01 U235  
152.27       30. 101.72   0.70  4.740E-02
156.05       56.  59.28   0.36  4.748E-02
178.35       42.  75.07   0.44  4.698E-02
186.14      861.   5.78   0.83  4.654E-02   185.72  57.000  9.661E-01 U235  

186.21   3.555  1.550E+01 Ra226 
185.72  57.000  9.661E-01 U235  

190.81       13. 111.96   0.00  4.624E-02
212.77       12. 148.25   0.24  4.453E-02
221.72       43.  64.78   0.88  4.375E-02
223.42       11. 248.52   0.88  4.360E-02
230.67        6. 343.92   0.41  4.296E-02
235.37       39.  65.42   0.89  4.254E-02
238.61      350.   9.94   0.89  4.225E-02   238.63  43.600  5.554E-01 Pb212 
241.98     1637.   3.48   0.89  4.194E-02   242.00   7.268  1.600E+01 Pb214 
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250.35       31.  74.77   0.51  4.120E-02
258.90       63.  52.60   0.64  4.044E-02
267.01       13. 152.80   0.31  3.974E-02
295.24     3490.   2.04   0.93  3.740E-02   295.22  18.414  1.510E+01 Pb214 
314.22       18. 131.55   0.96  3.594E-02
317.32       24.  83.77   0.97  3.571E-02
324.66       38.  65.10   0.45  3.518E-02
329.55       14. 171.40   0.50  3.484E-02
338.39      106.  26.80   0.61  3.423E-02   338.32  11.400  8.055E-01 Ac228 
346.80       16. 133.30   0.64  3.367E-02
351.94     6034.   1.34   1.00  3.334E-02   351.93  35.600  1.515E+01 Pb214 
355.13        5. 296.67   1.00  3.314E-02
368.17       25.  82.04   0.54  3.234E-02
386.96       34.  60.42   0.59  3.125E-02
405.91       43.  45.69   1.05  3.023E-02
407.66       13. 160.26   1.05  3.014E-02
408.74       10. 214.34   1.05  3.009E-02
413.72       10. 206.46   1.06  2.983E-02
415.10       16. 129.36   1.06  2.976E-02
416.30       11. 159.72   1.06  2.970E-02
420.21       25.  84.22   1.06  2.951E-02
439.96        7. 170.38   0.37  2.858E-02
457.72       19.  66.04   0.29  2.780E-02
465.75       16.  99.79   1.10  2.746E-02
469.68       24.  71.46   1.11  2.730E-02
470.95       12. 140.48   1.11  2.725E-02
480.40       58.  31.75   0.69  2.687E-02
487.15       60.  34.42   0.85  2.661E-02
491.86       25.  63.05   0.31  2.643E-02
510.78      171.  17.89   1.00  2.574E-02
520.06       28.  54.12   0.43  2.542E-02
533.34       40.  49.04   0.66  2.498E-02
569.66        5. 393.49   1.19  2.385E-02   569.50   9.300    PBC<MDA Pa234 
580.07       47.  38.29   1.20  2.355E-02
583.28      115.  17.31   1.21  2.346E-02   583.19  85.000  1.714E-01 Tl208 
609.31     4688.   1.56   1.27  2.275E-02   609.31  45.490  1.350E+01 Bi214 
621.79       18.  56.11   0.44  2.244E-02
661.68       67.  23.64   1.27  2.148E-02   661.66  84.990  1.091E-01 Cs137 
665.47      126.  13.86   1.28  2.140E-02
668.42        8. 188.18   1.28  2.133E-02
703.29       60.  34.02   0.57  2.059E-02
727.97        4. 407.35   1.33  2.012E-02   727.33   6.650    PBC<MDA Bi212 

727.33   6.650  8.896E-02 Bi212 
752.82       59.  27.85   0.32  1.964E-02
768.20      454.   6.35   1.19  1.937E-02
776.65       10. 119.62   1.37  1.918E-02   778.90  12.970    PBC<MDA Eu152 

778.90  12.970  1.219E-01 Eu152 
782.09       27.  44.25   1.37  1.913E-02
786.10      104.  16.34   1.37  1.906E-02   785.37   1.110  1.463E+01 Bi212 

785.37   1.110  1.463E+01 Bi212 
788.06       21.  83.15   1.37  1.903E-02
806.10      145.  17.63   1.21  1.873E-02
839.22       63.  29.52   0.39  1.821E-02
848.06       13.  86.16   0.22  1.808E-02
860.71       22.  70.48   1.43  1.790E-02   860.53  12.400    PBC<MDA Tl208 
882.65       13. 113.59   1.45  1.757E-02   883.24   9.700    PBC<MDA Pa234 
890.07       37.  38.92   0.43  1.748E-02
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
911.41       83.  19.92   1.47  1.719E-02   911.20  26.200  5.488E-01 Ac228 
916.00       13.  93.84   1.47  1.713E-02
934.13      273.   9.74   1.39  1.690E-02
950.23        4. 288.61   1.50  1.675E-02   946.00  13.500    PBC<MDA Pa234 
953.73       19.  54.61   0.34  1.665E-02
964.61       55.  32.68   0.79  1.652E-02   964.08  14.500  6.848E-01 Eu152 

964.08  14.500  6.848E-01 Eu152 
968.89       38.  49.28   1.51  1.647E-02   968.96  15.900  4.306E-01 Ac228 

1004.84       11. 124.60   1.54  1.605E-02  1004.72  17.860    PBC<MDA Eu154 
1015.57       12.  64.55   0.46  1.593E-02
1030.87       18.  57.65   0.37  1.576E-02
1046.59       22.  50.97   0.63  1.559E-02
1087.99       13.  83.51   1.60  1.517E-02
1089.77        9. 118.82   1.60  1.515E-02
1120.22     1054.   3.61   1.57  1.485E-02  1120.29  14.910  1.418E+01 Bi214 
1133.80       39.  28.99   1.39  1.472E-02
1155.22      146.  14.62   0.88  1.453E-02
1163.69       24.  51.03   0.74  1.445E-02
1178.54       12.  67.08   0.71  1.432E-02
1215.62       11.  87.90   0.46  1.399E-02
1237.99      424.   6.40   1.02  1.381E-02
1280.96      109.  20.16   1.00  1.346E-02
1316.07       23.  54.00   0.37  1.319E-02
1332.61       12.  91.41   1.76  1.307E-02  1332.49  99.983    PBC<MDA Co60  
1374.16       24.  55.25   1.78  1.277E-02
1377.63      319.   6.45   1.78  1.274E-02
1385.87       76.  21.61   0.41  1.269E-02
1401.47      110.  13.20   1.80  1.258E-02
1407.98      163.   9.67   1.80  1.253E-02  1408.01  20.850  1.867E+00 Eu152 

1408.01  20.850  1.867E+00 Eu152 
1420.93       12.  62.18   0.90  1.245E-02
1460.56      378.   6.62   1.86  1.218E-02  1460.82  10.550  8.449E+00 K40   
1480.10       12.  90.74   0.38  1.206E-02
1493.32       14.  47.74   0.33  1.197E-02
1509.07      139.  15.87   1.59  1.187E-02
1524.33       12.  44.95   0.47  1.178E-02
1538.82       54.  27.47   0.46  1.169E-02
1582.89       65.  25.05   0.37  1.143E-02
1599.02       24.  38.19   0.34  1.134E-02
1661.12       77.  14.96   1.88  1.099E-02
1684.45       32.  34.55   0.34  1.087E-02
1729.55      248.   6.92   1.37  1.063E-02
1764.43      948.   3.39   2.08  1.045E-02  1764.49  15.310  1.765E+01 Bi214 
1787.97        8.  38.67   0.80  1.033E-02
1847.33      154.   8.62   0.71  1.005E-02
1879.32        9.  42.87   0.73  9.899E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.30       127.        28. 0.000E+00  107.02   0.000  -      s 
185.52    46.43       213.        18. 1.397E+04  204.12   0.338  -      sc
198.17    49.59       290.        18. 7.186E+03  244.70   0.345  -      sc
257.78    64.50       158.         9. 7.238E+02  394.71   0.196  -      sc
298.95    74.79      1019.       555. 2.686E+04   19.05   0.735  -        
308.44    77.16       835.      1056. 4.703E+04   10.04   0.839  -        
317.10    79.33       447.        81. 3.361E+03   73.67   0.613  -      s 
348.48    87.18       727.       439. 1.495E+04   20.92   0.813  -      s 
359.20    89.86       508.       202. 6.510E+03   34.55   0.871  -      s 
370.51    92.72       459.        66. 2.010E+03   95.48   0.747  -       D
396.17    99.10       383.        48. 1.321E+03  117.05   0.564  -        
447.93   112.04       498.        41. 9.871E+02  162.02   0.642  -       c
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608.84   152.27       490.        30. 6.434E+02  203.43   0.695  -       c
623.96   156.05       523.        56. 1.180E+03  118.56   0.361  -      s 
713.17   178.35       476.        42. 8.940E+02  150.13   0.443  -      sc
763.00   190.81       143.        13. 2.725E+02  223.93   0.000  -      sc
850.82   212.77       203.        12. 2.695E+02  296.51   0.236  -      sc
886.61   221.76       375.        43. 9.936E+02  129.57   0.875  -      sc
893.41   223.46       346.        11. 2.446E+02  497.03   0.877  -      sc
922.44   230.67       266.         6. 1.490E+02  687.84   0.410  -      sc
941.12   235.35       317.        24. 5.689E+02  206.80   0.664  -      sc

1001.14   250.35       274.        31. 7.622E+02  149.54   0.509  -      sc
1035.33   258.90       447.        63. 1.553E+03  105.21   0.640  -      s 
1067.78   267.01       212.        13. 3.272E+02  305.61   0.309  -      sc
1256.74   314.25       254.        42. 1.183E+03  117.70   0.438  -      s 
1269.15   317.36       175.        27. 7.673E+02  138.33   0.440  -      sc
1298.38   324.66       251.        38. 1.083E+03  130.20   0.449  -      s 
1317.92   329.55       263.        14. 4.076E+02  342.79   0.499  -      sc
1386.93   346.80       221.        28. 8.212E+02  156.63   0.640  -      sc
1420.19   355.12        44.        11. 3.199E+02  155.95   0.405  -      sc
1472.42   368.17       166.        25. 7.608E+02  164.08   0.539  -      sc
1547.58   386.96       186.        34. 1.091E+03  120.84   0.594  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
1623.38   405.93       171.        43. 1.421E+03   91.39   1.049  -       D
1630.37   407.68       204.        13. 4.249E+02  320.52   1.051  -       c
1634.68   408.76       222.        10. 3.304E+02  428.67   1.052  -       c
1654.71   413.79       206.        11. 3.774E+02  365.25   1.056  -       c
1660.22   415.16       192.        21. 7.212E+02  187.42   1.058  -       c
1664.93   416.34       155.        11. 3.775E+02  319.43   1.059  -       c
1680.83   420.28       173.        28. 9.556E+02  143.32   0.631  -       c
1759.55   439.96        82.         7. 2.484E+02  340.75   0.370  -       c
1830.60   457.72        75.        19. 6.762E+02  132.09   0.291  -       c
1863.07   465.83        85.        11. 4.151E+02  230.18   0.269  -       c
1878.80   469.76       109.        22. 8.126E+02  139.61   1.107  -       c
1883.89   471.04       128.        12. 4.459E+02  269.43   1.108  -       c
1921.34   480.40       116.        58. 2.151E+03   63.49   0.688  -      s 
1948.32   487.15       134.        60. 2.243E+03   68.84   0.846  -      s 
1967.17   491.86        99.        25. 9.533E+02  126.10   0.306  -      s 
2042.85   510.78       240.       171. 6.650E+03   35.79   1.004  -      s 
2079.99   520.06        90.        28. 1.113E+03  108.25   0.432  -      s 
2133.10   533.34       131.        40. 1.594E+03   98.08   0.656  -      s 
2320.23   580.12       110.        50. 2.145E+03   69.13   0.732  -      sM
2486.93   621.79        42.        18. 8.023E+02  112.22   0.436  -      s 
2661.60   665.44        83.       118. 5.505E+03   28.62   1.276  -       D
2673.42   668.39        97.         7. 3.500E+02  379.33   1.278  -       c
2812.96   703.29       113.        60. 2.894E+03   68.04   0.574  -      sM
3011.14   752.82        72.        59. 2.994E+03   55.70   0.317  -      sM
3072.63   768.20       108.       454. 2.342E+04   12.70   1.188  -      sM
3128.13   782.07        48.        25. 1.328E+03   86.47   0.367  -      sM
3144.16   786.08        92.       104. 5.450E+03   32.68   1.373  -       D
3151.99   788.03       148.        22. 1.141E+03  164.41   1.375  -       c
3224.27   806.10       124.       145. 7.742E+03   35.26   1.213  -       M
3356.77   839.22        90.        63. 3.443E+03   59.04   0.393  -      sM
3392.13   848.06        48.        13. 7.135E+02  172.32   0.223  -      sc
3560.24   890.07        59.        37. 2.094E+03   77.84   0.431  -      s 
3664.69   916.18        44.        22. 1.273E+03  101.94   0.367  -      sM
3736.49   934.13       105.       273. 1.613E+04   19.48   1.389  -        
3814.93   953.73        38.        19. 1.153E+03  109.21   0.345  -      s 
3858.45   964.61       127.        14. 8.365E+02  236.99   0.788  -      sc
4062.33  1015.57        23.        12. 7.282E+02  129.09   0.458  -      s 
4123.55  1030.87        39.        18. 1.142E+03  115.31   0.366  -      s 
4186.44  1046.59        38.        22. 1.424E+03  101.94   0.634  -      s 
4352.07  1088.19        56.        13. 8.815E+02  167.02   1.597  -      sc
4359.21  1089.97        53.         9. 5.958E+02  237.64   1.598  -      sc
4535.39  1133.80        32.        39. 2.628E+03   57.99   1.391  -        
4621.09  1155.22        81.       146. 1.004E+04   29.24   0.880  -      s 
4654.98  1163.69        42.        24. 1.661E+03  102.06   0.742  -      s 
4714.41  1178.54        24.        12. 8.382E+02  129.10   0.708  -      s 
4862.76  1215.62        33.        11. 7.860E+02  175.81   0.464  -      sc
4952.29  1237.99        78.       424. 3.071E+04   12.80   1.023  -      s 
5124.21  1280.96        85.       109. 8.106E+03   30.63   1.002  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5264.69  1316.07        42.        23. 1.758E+03  108.00   0.372  -      s 
5497.15  1374.14        73.        24. 1.850E+03  110.50   1.781  -       D
5511.03  1377.61        52.       319. 2.502E+04   12.90   1.783  -       D
5544.02  1385.87        46.        76. 5.951E+03   43.22   0.407  -      s 
5605.96  1401.35        59.       113. 8.999E+03   32.42   1.376  -      s 
5632.04  1407.87       195.        22. 1.742E+03  185.96   1.829  -      sc
5684.31  1420.93        20.        12. 9.963E+02  124.35   0.905  -      s 
5921.09  1480.10        36.        12. 9.870E+02  181.47   0.377  -      sc
5973.99  1493.32        15.        14. 1.144E+03   95.47   0.332  -      s 
6037.01  1509.07        72.       139. 1.169E+04   31.74   1.590  -        
6098.06  1524.33         9.        12. 1.019E+03   89.91   0.467  -      s 
6156.08  1538.82        44.        54. 4.661E+03   54.94   0.460  -      s 
6332.44  1582.89        43.        65. 5.669E+03   50.10   0.374  -      s 
6396.97  1599.02        21.        24. 2.126E+03   76.38   0.341  -      s 
6645.51  1661.12        11.        77. 6.969E+03   29.92   1.882  -        
6738.86  1684.45        18.        32. 2.899E+03   69.10   0.340  -      s 
6919.36  1729.55        10.       248. 2.338E+04   13.84   1.368  -      s 
7153.16  1787.97         1.         8. 7.838E+02   77.34   0.797  -      s 
7390.74  1847.33         4.       154. 1.531E+04   17.23   0.706  -      s 
7518.75  1879.32         4.         9. 9.496E+02   85.74   0.728  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    235.80    59.00       626.        -4.    -0.001  1961.48   0.750s
Th-234    252.98    63.30       796.        29.     0.011   277.01   0.750s
U-235     373.18    93.35       581.        72.     0.027    97.94   0.750D
Ac-228    373.18    93.35       465.        49.     0.018   126.51   0.750D
Eu-152    487.26   121.87       833.        30.     0.011   277.17   0.776s
Eu-154    486.97   121.80       541.        33.     0.012   202.20   0.777s
Pa-234    524.81   131.26       807.        11.     0.004   703.36   0.786s
U-235     573.60   143.46       808.        21.     0.008   385.70   0.798s
U-235     654.32   163.64       891.       -19.    -0.007   449.77   0.818s
U-235     744.41   186.17       821.       831.     0.308    11.97   0.840 
Ra-226    744.32   186.14       673.       861.     0.319    11.57   0.826 
Pb-212    954.10   238.59       539.       345.     0.128    23.34   1.036 
Pb-214    967.64   241.98       578.      1637.     0.606     6.97   0.893 
Tl-208   1106.45   276.68       540.       -15.    -0.006   435.80   0.929s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Pb-214   1180.67   295.24       528.      3490.     1.293     4.08   0.934 
Ac-228   1353.28   338.39       278.       106.     0.039    53.59   0.612s
Eu-152   1382.48   345.69       389.       -16.    -0.006   349.45   0.992s
Pb-214   1407.42   351.92       380.      6069.     2.248     2.80   1.005 
Pa-234   2278.41   569.66       195.         5.     0.002   786.99   1.194s
Tl-208   2333.06   583.32       144.       123.     0.046    37.30   1.056 
Bi-214   2437.00   609.31       180.      4688.     1.736     3.11   1.269 
Cs-137   2646.41   661.65        95.        72.     0.027    51.41   0.750s
Eu-154   2892.00   723.04       163.       -14.    -0.005   257.41   1.323s
Bi-212   2911.72   727.97       130.         4.     0.001   814.70   1.326s
Eu-152   3106.47   776.65        69.        10.     0.004   239.24   1.368s
Bi-212   3144.02   786.04       122.        92.     0.034    39.84   1.373s
Tl-208   3442.75   860.71       111.        22.     0.008   140.97   1.431 
Pa-234   3518.57   879.66       121.        -7.    -0.003   457.39   1.446s
Pa-234   3530.53   882.65       103.        13.     0.005   227.18   1.448s
Ac-228   3646.30   911.59        78.       109.     0.040    35.21   1.666s
Pa-234   3800.91   950.23        51.         4.     0.001   577.23   1.495s
Eu-152   3859.21   964.80       142.        41.     0.015    88.07   1.509s
Ac-228   3875.55   968.89       155.        38.     0.014    98.56   1.512 
Eu-154   4019.38  1004.84        92.        11.     0.004   249.20   1.538s
Bi-214   4481.06  1120.22       105.      1054.     0.390     7.21   1.575 
Eu-154   5100.21  1274.96        99.        -4.    -0.001   777.99   1.720s
Co-60    5330.87  1332.61        51.        12.     0.004   182.81   1.755s
Eu-152   5632.37  1407.95        72.       140.     0.052    24.08   1.801 
K-40     5842.87  1460.56        68.       364.     0.135    13.24   1.856 
Bi-214   7058.94  1764.43        18.       948.     0.351     6.79   2.083 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.4566E-01                                      5.12E+12             
911.20 7.196E-01  (  1.363E-01 1.76E+01 2.62E+01 G  
968.96 4.306E-01 -   3.301E-01 4.93E+01 1.59E+01 G  
338.32 8.055E-01  (  2.963E-01 2.68E+01 1.14E+01 G  

Energy duplication    
93.35 1.088E+00     1.105E+00 6.33E+01 4.10E+00 XA 

Am-241   I  -3.3980E-02                                      1.58E+05             
59.54-3.398E-02 ?(  5.483E-01 9.81E+02 3.59E+01 G  

Bi-212   N   1.9295E+00                                      5.12E+12             
727.33 8.896E-02 &(  5.925E-01 4.07E+02 6.65E+00 G  
785.37 1.296E+01 ?(  3.624E+00 1.99E+01 1.11E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1620.74 0.000E+00 -   2.617E+00 1.00E+03 1.51E+00 G  

Bi-214   N   1.3665E+01                                      5.84E+05             
609.31 1.350E+01  (  8.999E-02 1.56E+00 4.55E+01 G  

1120.29 1.418E+01  (  3.217E-01 3.61E+00 1.49E+01 G  
1764.49 1.765E+01 +   1.866E-01 3.39E+00 1.53E+01 G  

Co-60    T   2.6811E-02                                      1.93E+03             
1332.49 2.681E-02 ?(  3.825E-02 9.14E+01 1.00E+02 G  
1173.23-1.327E-04 %   4.228E-02 1.93E+04 9.98E+01 G  

Cs-137   I   1.1701E-01                                      1.10E+04             
661.66 1.170E-01  (  3.719E-02 2.57E+01 8.50E+01 G  

Eu-152   I   4.1615E-01                                      4.94E+03             
344.28-5.361E-02  (  1.527E-01 1.75E+02 2.66E+01 G  
121.78 7.118E-02 &(  1.611E-01 1.39E+02 2.84E+01 G  
778.90 1.219E-01 ?(  2.319E-01 1.20E+02 1.30E+01 G  
964.08 5.111E-01  (  3.467E-01 4.40E+01 1.45E+01 G  

1112.08-5.883E-03 &   2.343E-01 2.42E+03 1.34E+01 G  
1408.01 1.602E+00  (  2.265E-01 1.20E+01 2.09E+01 G  

Eu-154   I   6.1468E-02                                      3.14E+03             
873.18 0.000E+00 &(  3.956E-01 1.00E+03 1.22E+01 G  
123.07 5.538E-02 ?(  9.087E-02 1.01E+02 4.04E+01 G  

1274.43-2.315E-02 &   1.470E-01 3.89E+02 3.49E+01 G  
723.30-1.061E-01 &   2.202E-01 1.29E+02 2.00E+01 G  

1004.72 1.171E-01 ?(  2.334E-01 1.25E+02 1.79E+01 G  
996.25 9.374E-04 &   3.716E-01 2.41E+04 1.05E+01 G  

K-40     N   8.4488E+00                                      4.57E+11             
1460.82 8.449E+00  (P 4.443E-01 6.62E+00 1.06E+01 G  

Pa-234   N   8.3356E-02                                      1.63E+12             
131.30 4.109E-02 ?(  2.372E-01 3.52E+02 1.82E+01 G  
569.50 6.790E-02 &(  4.374E-01 3.93E+02 9.30E+00 G  
946.00 4.705E-02 ?(  2.199E-01 2.89E+02 1.35E+01 G  
880.52-1.113E-01 +   4.135E-01 2.29E+02 1.05E+01 G  
883.24 2.280E-01 ?(  4.138E-01 1.14E+02 9.70E+00 G  

Pb-212   N   5.5814E-01                                      5.12E+12             
238.63 5.581E-01  (P 8.752E-02 1.17E+01 4.36E+01 G  
300.09 4.309E-03 & P 1.082E+00 3.85E+03 3.18E+00 G  

Pb-214   N   1.5190E+01                                      5.84E+05             
351.93 1.524E+01  (  1.140E-01 1.40E+00 3.56E+01 G  
295.22 1.510E+01  (  2.317E-01 2.04E+00 1.84E+01 G  
242.00 1.600E+01 +   5.475E-01 3.48E+00 7.27E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ra-226   N   1.5501E+01                                      5.84E+05             
186.21 1.550E+01  (  1.089E+00 5.78E+00 3.56E+00 G  

Th-234   N   1.9776E+00                                      1.63E+12             
63.30 1.978E+00 &(  4.472E+00 1.39E+02 3.75E+00 G  
92.59 0.000E+00 -   1.408E+00 1.00E+03 4.34E+00 G  

Tl-208   N   1.9829E-01                                      5.12E+12             
583.19 1.838E-01  (  4.178E-02 1.86E+01 8.50E+01 G  
277.37-1.764E-01 &   6.290E-01 2.18E+02 6.60E+00 G  
860.53 2.977E-01  (  3.296E-01 7.05E+01 1.24E+01 G  

U-235    N   8.0255E-01                                      2.57E+11             
143.77 1.216E-01 ?(  3.837E-01 1.93E+02 1.09E+01 G  
205.32-1.393E-02 %   8.381E-01 3.65E+03 5.02E+00 G  
163.36-2.332E-01 +   8.594E-01 2.25E+02 5.08E+00 G  
185.72 9.333E-01  (  7.495E-02 5.98E+00 5.70E+01 G  

Energy duplication    
93.35 1.123E+00 &   8.793E-01 4.90E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

311 of 517



ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 14:42:29
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      59.00       626.        -4.    -0.001  1961.48  -3.398E-02   
Th-234      63.30       796.        29.     0.011   277.01   1.978E+00   
U-235       93.35       581.        72.     0.027    97.94   1.123E+00   
Eu-152     121.87       833.        30.     0.011   277.17   7.118E-02   
Eu-154     121.80       541.        33.     0.012   202.20   5.538E-02   
Pa-234     131.26       807.        11.     0.004   703.36   4.109E-02   
U-235      143.46       808.        21.     0.008   385.70   1.216E-01   
U-235      163.64       891.       -19.    -0.007   449.77  -2.332E-01   
U-235      186.17       821.       831.     0.308    11.97   9.333E-01   
Eu-152     345.69       389.       -16.    -0.006   349.45  -5.361E-02   
Pa-234     569.66       195.         5.     0.002   786.99   6.790E-02   
Eu-154     723.04       163.       -14.    -0.005   257.41  -1.061E-01   
Bi-212     727.97       130.         4.     0.001   814.70   8.896E-02   
Eu-152     776.65        69.        10.     0.004   239.24   1.219E-01   
Bi-212     786.04       122.        92.     0.034    39.84   1.296E+01   
Pa-234     879.66       121.        -7.    -0.003   457.39  -1.113E-01   
Pa-234     882.65       103.        13.     0.005   227.18   2.280E-01   
Pa-234     950.23        51.         4.     0.001   577.23   4.705E-02   
Eu-152     964.80       142.        41.     0.015    88.07   5.111E-01   
Eu-154    1004.84        92.        11.     0.004   249.20   1.171E-01   
Eu-154    1274.96        99.        -4.    -0.001   777.99  -2.315E-02   
Co-60     1332.61        51.        12.     0.004   182.81   2.681E-02   
Eu-152    1407.95        72.       140.     0.052    24.08   1.602E+00   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.4566E-01    7.4566E-01   2.3908E-01    2.4508E-01  1.363E-01
Am-241 #A   -3.3977E-02   -3.3980E-02   6.6651E-01    6.6651E-01  5.483E-01
Bi-212 #C    1.9295E+00    1.9295E+00   7.6871E-01    7.7503E-01  5.925E-01
Bi-214       1.3664E+01    1.3665E+01   4.2512E-01    7.4699E-01  8.999E-02
Co-60  #A    2.6590E-02    2.6811E-02   4.9014E-02    4.9029E-02  3.825E-02
Cs-137       1.1684E-01    1.1701E-01   6.0155E-02    6.0387E-02  3.719E-02
Eu-152 #C    4.1481E-01    4.1615E-01   1.0022E-01    1.0220E-01  1.527E-01
Eu-154 #A    6.1157E-02    6.1468E-02   1.2429E-01    1.2433E-01  3.956E-01
K-40         8.4488E+00    8.4488E+00   1.1606E+00    1.2356E+00  4.443E-01
Pa-234 #A    8.3356E-02    8.3356E-02   1.8937E-01    1.9050E-01  2.372E-01
Pb-212       5.5814E-01    5.5814E-01   1.3273E-01    1.3874E-01  8.752E-02
Pb-214       1.5190E+01    1.5190E+01   3.7588E-01    8.0365E-01  1.140E-01
Ra-226       1.5500E+01    1.5501E+01   1.7927E+00    1.9995E+00  1.089E+00
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_003.An1              

Th-234 #A    1.9776E+00    1.9776E+00   5.4780E+00    5.4812E+00  4.472E+00
Tl-208       1.9829E-01    1.9829E-01   7.3960E-02    7.5040E-02  4.178E-02
U-235  #C    8.0255E-01    8.0255E-01   9.6027E-02    1.0767E-01  3.837E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1385.9 to  2035.5 keV)     5.442E+01  pCi/g         
Total Decayed Activity ( 1385.9 to  2035.5 keV) 5.4423275E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      

313 of 517



CURTIS & TOMPKINS SPIKE USER REPORT FOR 251397 RAD-IG Soil
DOE HASL 300 4.5.2.3

Type          : LCS                                                              
Inst          : HPGE14                                                           
Seqnum        : 1414003683004.1                                                  
File          : 14_20140102_004                                                  
IDF           : 1.0                                                              
PDF           : 1.0                                                              
Lab ID        : QC719740                                                         
Matrix        : Soil                                                             
Batch         : 205966                                                           
Time          : 02-JAN-2014 14:45                                                
Sample Amount : 352.93 g                                                         
Live Time     : 2700 sec                                                         
Dead Time     : 0.51 %                                                           
Cal           : 02-JAN-2014 14:16:57,02-JUL-2013 15:48:45                        
Units         : pCi/g                                                            

2 sigma       2 sigma         
Uncert pCi/g  Uncert pCi/g       

Analyte             Spiked   LCS   %Rec  Limits    Counting        Total     Flags
Radium-226 (By Bismuth-214)     13.00   12.11  93    54-146  .3886         .66873        u    

u=use  

Page 1 of 1                                                                                                           1414003683004.1
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ORTEC g v - i (3263) Env32  G53W4.25  1/2/2014 15:30:47
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_004.An1              

Sample description                                             
qc719740,205966,s21337,lcs                                      

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_004.An1

Acquisition information
Start time:                 1/2/2014 14:45:22
Live time:               2700
Real time:               2714
Dead time:                  0.51 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.5293E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.5293E+02) = 

2.8334E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000

315 of 517
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_004.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/11/2013 16:17:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   23 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.1119

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.59      109.  22.88   0.35  0.000E+00
65.07        8. 405.16   0.75  1.051E-02    63.30   3.750    PBC<MDA Th234 

63.30   3.750  5.594E-01 Th234 
74.74      617.   7.14   0.73  1.956E-02
77.12     1106.   4.16   0.73  2.141E-02
79.39      143.  22.01   0.74  2.314E-02
87.18      417.   9.35   0.74  2.866E-02
89.85      187.  18.41   0.75  3.038E-02
93.01       42.  89.76   0.75  3.251E-02    92.59   4.343    PBC<MDA Th234 

93.35   4.100  8.907E-01 Ac228 
93.35   5.760  6.340E-01 U235  
93.35   5.760  6.340E-01 U235  

93.01       42.  89.76   0.75  3.251E-02    92.59   4.343    PBC<MDA Th234 
93.35   4.100  8.907E-01 Ac228 
93.35   5.760  6.340E-01 U235  

123.69       24. 161.81   0.78  4.412E-02   123.07  40.400    PBC<MDA Eu154 
131.26       11. 374.31   0.79  4.565E-02   131.30  18.200    PBC<MDA Pa234 

131.30  18.200  3.728E-02 Pa234 
153.84       17. 172.52   0.34  4.742E-02
163.36       25. 170.42   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  2.924E-01 U235  
186.12      826.   6.45   0.90  4.644E-02   185.72  57.000  8.847E-01 U235  

186.21   3.555  1.420E+01 Ra226 
185.72  57.000  8.847E-01 U235  

238.62      356.  11.78   0.87  4.203E-02   238.63  43.600  5.510E-01 Pb212 
242.00     1392.   3.83   0.86  4.172E-02   242.00   7.268  1.300E+01 Pb214 
258.77       99.  31.02   0.61  4.021E-02
277.10       37.  69.47   0.68  3.859E-02   277.37   6.600    PBC<MDA Tl208 
295.22     3222.   2.05   0.97  3.712E-02   295.22  18.414  1.337E+01 Pb214 
300.26       57.  41.47   0.75  3.672E-02   300.09   3.180  1.374E+00 Pb212 
338.40      111.  26.27   1.07  3.394E-02   338.32  11.400  8.122E-01 Ac228 
343.72        5. 579.17   0.99  3.354E-02   344.28  26.590    PBC<MDA Eu152 

344.28  26.590  1.553E-02 Eu152 
348.83       39.  51.86   1.00  3.325E-02
351.95     5435.   1.42   1.00  3.304E-02   351.93  35.600  1.309E+01 Pb214 
398.94       12. 116.78   0.41  3.029E-02
549.13        8. 122.82   0.24  2.417E-02
569.25        5. 408.50   1.19  2.356E-02   569.50   9.300    PBC<MDA Pa234 

569.50   9.300  5.848E-02 Pa234 
583.18      127.  18.61   1.14  2.316E-02   583.19  85.000  1.832E-01 Tl208 
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609.30     4367.   1.60   1.26  2.246E-02   609.31  45.490  1.211E+01 Bi214 
665.38      128.  14.37   0.44  2.111E-02
703.03       61.  26.51   0.62  2.030E-02
727.20       29.  53.41   1.32  1.982E-02   727.33   6.650  6.138E-01 Bi212 

727.33   6.650  6.138E-01 Bi212 
768.20      455.   6.60   1.33  1.907E-02
785.77       75.  21.82   1.37  1.878E-02   785.37   1.110  1.019E+01 Bi212 

785.37   1.110  1.019E+01 Bi212 
860.78       10. 149.34   1.42  1.760E-02   860.53  12.400    PBC<MDA Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
872.31        5. 261.55   1.43  1.742E-02   873.18  12.170    PBC<MDA Eu154 
880.02       15.  96.11   1.44  1.732E-02   880.52  10.500    PBC<MDA Pa234 

880.52  10.500  2.354E-01 Pa234 
883.74       11. 130.78   1.44  1.728E-02   883.24   9.700    PBC<MDA Pa234 

883.24   9.700  1.798E-01 Pa234 
911.52      125.  16.71   0.96  1.690E-02   911.20  26.200  7.995E-01 Ac228 
933.86      186.  10.91   0.54  1.660E-02
964.82       40.  43.62   1.50  1.623E-02   964.08  14.500  4.791E-01 Eu152 

964.08  14.500  4.791E-01 Eu152 
969.24       62.  29.50   0.74  1.617E-02   968.96  15.900  6.861E-01 Ac228 

1120.35      996.   3.95   1.58  1.455E-02  1120.29  14.910  1.302E+01 Bi214 
1155.22      115.  17.53   0.82  1.422E-02
1237.94      404.   5.91   1.64  1.350E-02
1377.50      311.   7.05   1.58  1.243E-02
1407.89      127.  12.62   1.77  1.222E-02  1408.01  20.850  1.421E+00 Eu152 

1408.01  20.850  1.421E+00 Eu152 
1460.70      398.   6.19   1.08  1.187E-02  1460.82  10.550  8.634E+00 K40   
1619.73        6. 128.93   1.88  1.090E-02  1620.74   1.510    PBC<MDA Bi212 

1620.74   1.510  9.770E-01 Bi212 
1729.39      188.   9.44   1.39  1.031E-02
1764.33      880.   3.58   1.81  1.013E-02  1764.49  15.310  1.608E+01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.46    25.59       270.       109. 0.000E+00   45.76   0.354  -      sM
298.93    74.73       813.       531. 2.716E+04   17.82   0.817  -       M
308.47    77.11       746.       936. 4.372E+04   10.69   0.790  -       M
317.53    79.38       449.        87. 3.756E+03   70.57   0.523  -      sM
348.70    87.17       616.       448. 1.564E+04   18.94   0.952  -      sM
359.35    89.84       516.       188. 6.191E+03   37.91   0.750  -       M
615.29   153.84       446.        17. 3.501E+02  345.03   0.344  -       c

1034.92   258.77       368.        99. 2.465E+03   62.05   0.607  -      s 
1395.00   348.81       166.        16. 4.933E+02  216.26   0.000  -      sc
1595.50   398.94       110.        12. 4.093E+02  233.55   0.410  -      sc
2196.21   549.13        46.         8. 3.103E+02  245.64   0.242  -      sc
2661.19   665.38        72.       128. 6.055E+03   25.82   0.439  -      sM
2811.83   703.03        75.        61. 3.014E+03   53.01   0.619  -      s 
3072.52   768.20       118.       455. 2.388E+04   13.19   1.328  -        
3735.20   933.86        78.       186. 1.121E+04   21.81   0.535  -      s 
4620.83  1155.22        78.       115. 8.065E+03   35.07   0.815  -      s 
4951.81  1237.94        40.       404. 2.990E+04   11.82   1.641  -        
5510.28  1377.50        46.       311. 2.502E+04   14.10   1.579  -        
6918.49  1729.39        27.       188. 1.827E+04   18.87   1.392  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_004.An1              

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.35    60.33       653.       -26.    -0.009   285.92   0.750s
Th-234    260.32    65.07       492.         8.     0.003   810.32   0.750s
Ac-228    373.40    93.35       685.        42.     0.016   179.51   0.751D
U-235     373.40    93.35       685.        42.     0.016   179.51   0.751D
Eu-154    494.73   123.69       759.        24.     0.009   323.61   0.781s
Pa-234    525.00   131.26       830.        11.     0.004   748.62   0.789s
U-235     572.82   143.22       799.       -12.    -0.004   695.44   0.802s
U-235     653.37   163.36       883.        25.     0.009   340.84   0.821s
U-235     744.50   186.15       827.       812.     0.301    12.23   0.843 
Ra-226    744.37   186.12       773.       826.     0.306    12.89   0.898 
U-235     820.86   205.25       740.       -37.    -0.014   209.74   0.862s
Pb-212    954.33   238.62       561.       356.     0.132    23.56   0.869s
Pb-214    967.83   242.00       562.      1390.     0.515     7.67   0.862 
Tl-208   1108.21   277.10       290.        37.     0.014   138.94   0.683s
Pb-214   1180.69   295.22       389.      3221.     1.193     4.09   0.972 
Pb-212   1200.87   300.27       386.        60.     0.022    96.34   0.953 
Ac-228   1353.39   338.40       283.       111.     0.041    52.54   1.068 
Eu-152   1374.66   343.72       395.         5.     0.002  1158.35   0.994s
Pb-214   1407.49   351.93       389.      5457.     2.021     2.98   1.030 
Pa-234   2276.67   569.25       168.         5.     0.002   817.00   1.193s
Tl-208   2331.86   583.04       238.       126.     0.047    38.95   1.204 
Bi-214   2436.90   609.30       162.      4361.     1.615     3.21   1.261 
Eu-154   2892.35   723.16       160.       -18.    -0.007   205.90   1.318s
Bi-212   2908.50   727.20       102.        29.     0.011   106.83   1.321s
Bi-212   3142.80   785.77        96.        75.     0.028    43.63   1.366 
Tl-208   3442.85   860.78       117.        10.     0.004   298.69   1.423s
Eu-154   3488.99   872.31        86.         5.     0.002   523.10   1.432s
Pa-234   3519.82   880.02        98.        15.     0.006   192.23   1.438s
Pa-234   3534.72   883.74        91.        11.     0.004   261.56   1.440s
Ac-228   3645.85   911.52        91.       125.     0.046    33.42   0.964s
Eu-152   3859.07   964.82       130.        40.     0.015    87.25   1.498s
Ac-228   3876.75   969.24        86.        62.     0.023    59.01   0.743s
Eu-154   3980.45   995.16        90.       -11.    -0.004   254.18   1.520s
Eu-154   4019.00  1004.79       102.        -3.    -0.001  1059.19   1.526s
Eu-152   4448.49  1112.14        78.        -5.    -0.002   559.50   1.598s
Bi-214   4481.34  1120.35       122.       996.     0.369     7.90   1.578 
Co-60    4692.28  1173.07       114.       -10.    -0.004   315.94   1.637s
Eu-154   5092.50  1273.10        64.        -2.    -0.001  1002.35   1.698s
Co-60    5334.06  1333.47        60.        -7.    -0.002   338.59   1.732s
Eu-152   5631.85  1407.89        65.       127.     0.047    25.24   1.774s
K-40     5843.19  1460.70        65.       381.     0.141    12.38   1.075s
Bi-212   6479.62  1619.73        24.         6.     0.002   257.86   1.882s
Bi-214   7058.35  1764.33        24.       880.     0.326     7.15   1.808 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   7.6851E-01                                      5.12E+12             
911.20 7.995E-01  (  1.425E-01 1.67E+01 2.62E+01 G  
968.96 6.861E-01  (  2.381E-01 2.95E+01 1.59E+01 G  
338.32 8.122E-01  (  2.874E-01 2.63E+01 1.14E+01 G  

Energy duplication    
93.35 8.907E-01     1.297E+00 8.98E+01 4.10E+00 XA 

Am-241   I  -2.6062E-01                                      1.58E+05             
59.54-2.606E-01 ?(  6.079E-01 1.43E+02 3.59E+01 G  

Bi-212   N   1.8197E+00                                      5.12E+12             
727.33 6.138E-01  (  5.059E-01 5.34E+01 6.65E+00 G  
785.37 1.019E+01  (  3.107E+00 2.18E+01 1.11E+00 G  

1620.74 9.770E-01 ?(  1.962E+00 1.29E+02 1.51E+00 G  

Bi-214   N   1.2108E+01                                      5.84E+05             
609.31 1.211E+01  (P 8.238E-02 1.60E+00 4.55E+01 G  

1120.29 1.302E+01 +   3.372E-01 3.95E+00 1.49E+01 G  
1764.49 1.608E+01 +   2.109E-01 3.58E+00 1.53E+01 G  

Co-60    T  -1.4861E-02                                      1.93E+03             
1332.49-1.486E-02 ?(  4.035E-02 1.69E+02 1.00E+02 G  
1173.23-1.986E-02 +   5.062E-02 1.58E+02 9.98E+01 G  

Eu-152   I   5.9733E-01                                      4.94E+03             
344.28 1.553E-02 ?(  1.477E-01 5.79E+02 2.66E+01 G  
121.78-1.203E-03 %   1.530E-01 7.72E+03 2.84E+01 G  
778.90-5.324E-03 %   2.226E-01 2.54E+03 1.30E+01 G  
964.08 4.791E-01  (  3.207E-01 4.36E+01 1.45E+01 G  

1112.08-6.578E-02 +   2.989E-01 2.80E+02 1.34E+01 G  
1408.01 1.421E+00  (  2.105E-01 1.26E+01 2.09E+01 G  

Eu-154   I   4.5682E-02                                      3.14E+03             
873.18 6.850E-02 ?(  2.909E-01 2.62E+02 1.22E+01 G  
123.07 3.881E-02 ?(  1.026E-01 1.62E+02 4.04E+01 G  

1274.43-1.404E-02 &   1.149E-01 5.01E+02 3.49E+01 G  
723.30-1.276E-01 +   2.107E-01 1.03E+02 2.00E+01 G  

1004.72-2.756E-02 +   2.389E-01 5.30E+02 1.79E+01 G  
996.25-1.861E-01 +   3.784E-01 1.27E+02 1.05E+01 G  

K-40     N   8.6339E+00                                      4.57E+11             
1460.82 8.634E+00  (P 4.250E-01 6.19E+00 1.06E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Pa-234   N   1.1402E-01                                      1.63E+12             
131.30 3.728E-02  (  2.291E-01 3.74E+02 1.82E+01 G  
569.50 5.848E-02 ?(  3.910E-01 4.08E+02 9.30E+00 G  
946.00-8.147E-03 %   2.765E-01 2.06E+03 1.35E+01 G  
880.52 2.354E-01 &(  3.592E-01 9.61E+01 1.05E+01 G  
883.24 1.798E-01 ?(  3.767E-01 1.31E+02 9.70E+00 G  

Pb-212   N   5.5105E-01                                      5.12E+12             
238.63 5.510E-01 @(  8.542E-02 1.18E+01 4.36E+01 G  
300.09 1.453E+00 +   1.111E+00 4.82E+01 3.18E+00 G  

Pb-214   N   1.3202E+01                                      5.84E+05             
351.93 1.316E+01  (P 1.108E-01 1.49E+00 3.56E+01 G  
295.22 1.337E+01  (P 1.906E-01 2.05E+00 1.84E+01 G  
242.00 1.300E+01  (P 5.167E-01 3.83E+00 7.27E+00 G  

Ra-226   N   1.4195E+01                                      5.84E+05             
186.21 1.420E+01  (  1.113E+00 6.45E+00 3.56E+00 G  

Th-234   N   5.5939E-01                                      1.63E+12             
63.30 5.594E-01 ?(  3.719E+00 4.05E+02 3.75E+00 G  
92.59-6.662E-02 %   1.286E+00 1.17E+03 4.34E+00 G  

Tl-208   N   1.7571E-01                                      5.12E+12             
583.19 1.815E-01 ?(  5.177E-02 1.95E+01 8.50E+01 G  
277.37 4.076E-01 +   4.422E-01 6.95E+01 6.60E+00 G  
860.53 1.363E-01 ?(  3.281E-01 1.49E+02 1.24E+01 G  

U-235    N   6.8956E-01                                      2.57E+11             
143.77-6.367E-02 ?(  3.635E-01 3.48E+02 1.09E+01 G  
205.32-4.664E-01 +   7.959E-01 1.05E+02 5.02E+00 G  
163.36 2.924E-01 ?(  8.152E-01 1.70E+02 5.08E+00 G  
185.72 8.695E-01  (  7.177E-02 6.12E+00 5.70E+01 G  

Energy duplication    
93.35 6.340E-01     9.236E-01 8.98E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
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= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.33       653.       -26.    -0.009   285.92  -2.606E-01   
Th-234      65.07       492.         8.     0.003   810.32   5.594E-01   
U-235       93.35       685.        42.     0.016   179.51   6.340E-01   
Eu-154     123.69       759.        24.     0.009   323.61   3.881E-02   
Pa-234     131.26       830.        11.     0.004   748.62   3.728E-02   
U-235      143.22       799.       -12.    -0.004   695.44  -6.367E-02   
U-235      163.36       883.        25.     0.009   340.84   2.924E-01   
U-235      186.15       827.       812.     0.301    12.23   8.695E-01   
U-235      205.25       740.       -37.    -0.014   209.74  -4.664E-01   
Eu-152     343.72       395.         5.     0.002  1158.35   1.553E-02   
Pa-234     569.25       168.         5.     0.002   817.00   5.848E-02   
Eu-154     723.16       160.       -18.    -0.007   205.90  -1.276E-01   
Bi-212     727.20       102.        29.     0.011   106.83   6.138E-01   
Bi-212     785.77        96.        75.     0.028    43.63   1.019E+01   
Eu-154     872.31        86.         5.     0.002   523.10   6.850E-02   
Pa-234     880.02        98.        15.     0.006   192.23   2.354E-01   
Pa-234     883.74        91.        11.     0.004   261.56   1.798E-01   
Eu-152     964.82       130.        40.     0.015    87.25   4.791E-01   
Eu-154     995.16        90.       -11.    -0.004   254.18  -1.861E-01   
Eu-154    1004.79       102.        -3.    -0.001  1059.19  -2.756E-02   
Eu-152    1112.14        78.        -5.    -0.002   559.50  -6.578E-02   
Co-60     1173.07       114.       -10.    -0.004   315.94  -1.986E-02   
Eu-154    1273.10        64.        -2.    -0.001  1002.35  -1.404E-02   
Co-60     1333.47        60.        -7.    -0.002   338.59  -1.486E-02   
Eu-152    1407.89        65.       127.     0.047    25.24   1.421E+00   
Bi-212    1619.73        24.         6.     0.002   257.86   9.770E-01   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       7.6851E-01    7.6851E-01   2.1975E-01    2.2667E-01  1.425E-01
Am-241 #A   -2.6059E-01   -2.6062E-01   7.4515E-01    7.4540E-01  6.079E-01
Bi-212 #     1.8197E+00    1.8197E+00   7.9399E-01    7.9944E-01  5.059E-01
Bi-214       1.2107E+01    1.2108E+01   3.8860E-01    6.6873E-01  8.238E-02
Co-60  #A   -1.4744E-02   -1.4861E-02   5.0317E-02    5.0321E-02  4.035E-02
Cs-137 #A    0.0000E+00    0.0000E+00   4.2820E-02    4.2820E-02  8.268E-02
Eu-152 #C    5.9549E-01    5.9733E-01   1.5079E-01    1.5350E-01  1.477E-01
Eu-154 #A    4.5462E-02    4.5682E-02   1.4050E-01    1.4052E-01  2.909E-01
K-40         8.6339E+00    8.6339E+00   1.1169E+00    1.1980E+00  4.250E-01
Pa-234 #A    1.1402E-01    1.1402E-01   2.1917E-01    2.2100E-01  2.291E-01
Pb-212       5.5105E-01    5.5105E-01   1.2982E-01    1.3580E-01  8.542E-02
Pb-214       1.3202E+01    1.3202E+01   3.9452E-01    7.3265E-01  1.108E-01
Ra-226       1.4195E+01    1.4195E+01   1.8298E+00    2.0014E+00  1.113E+00
Th-234 #A    5.5939E-01    5.5939E-01   4.5328E+00    4.5331E+00  3.719E+00
Tl-208       1.7571E-01    1.7571E-01   6.8436E-02    6.9353E-02  5.177E-02
U-235  #C    6.8956E-01    6.8956E-01   8.4354E-02    9.4158E-02  3.635E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     4.963E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.6 keV) 4.9634033E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE13                                                                   Inst          : HPGE13                                                                  

Seqnum        : 1404003665008                                                            Seqnum        : 1404003665009.1                                                         

File          : 13_20140102_008                                                          File          : 13_20140102_009                                                         

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 251397-007                                                               Lab ID        : QC719797                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 205966                                                                   Batch         : 205966                                                                  

Time          : 02-JAN-2014 18:07                                                        Time          : 02-JAN-2014 19:06                                                       

Sample Amount : 323.46 g                                                                 Sample Amount : 319.63 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.11 %                                                                   Dead Time     : 0.14 %                                                                  

Cal           : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47                                Cal           : 02-JAN-2014 14:40:47,28-JUN-2013 17:44:47                               

Units         : pCi/g                                                                                                                                                            

Analyte                  MSS        MDA     Proj       MSS            MSS         SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                          MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                              Counting        Total                                 

Counting        Total                                                                                        

Americium-241                    -0.03881    0.1916           .23584         .23585         0.08348   0.1817          .22791        .22799             40          1    u     

Bismuth-212                      0.1777      0.2615           .34159         .34172         0.4408    0.2545          .40203        .40267             40          1    u     

Bismuth-214                      0.4631      0.04356          .10076         .10289         0.5145    0.02837         .090516       .093424       11   40   0.262  1    u     

Cesium-137                       0.1426      0.01813   0.07   .041466        .041965        0.1026    0.01566   0.07  .034539       .034849       33   40   0.521  1    u     

Cobalt-60                        0.0004495   0.02121   0.03   .00098307      .00098328      0         0.007980  0.03  .0096875      .0096875           40          1    u     

Europium-152                     0.03506     0.07490          .062038        .062061        0.05977   0.04781         .068382       .068442            40          1    u     

Europium-154                     0.01651     0.1621           .090389        .090393        0.01021   0.1512          .042894       .042897            40          1    u     

Lead-212                         0.4520      0.03708          .074263        .081143        0.4091    0.03440         .068486       .074608       10   40   0.275  1    u     

Lead-214                         0.4161      0.04338          .079948        .082282        0.4966    0.03564         .07474        .078265       18   40   0.501  1    u     

Potassium-40                     10.93       0.2633           1.089          1.2193         10.98     0.2095          1.0499        1.1855        0    40   0.018  1    u     

Protactinium-234                 0.005960    0.1046           .027141        .027182        -0.01066  0.08482         .10375        .10378             40          1    u     

Radium-226 (By Bismuth-214)      0.4631      0.04356   0.2    .10076         .10289         0.5145    0.02837   0.2   .090516       .093424       11   40   0.262  1    u     

Thallium-208                     0.1657      0.02096          .04661         .047801        0.1702    0.01535         .04031        .041755       3    40   0.050  1    u     

Thorium-232 (By Actinium-228)    0.6128      0.06560   0.9    .16996         .17564         0.4429    0.07886   0.9   .11074        .11528        32   40   0.584  1    u     

Thorium-234                      -0.6030     1.737            2.1482         2.149          0.4546    1.698           .75781        .75903             40          1    u     

Uranium-235                      0.03962     0.1511           .027448        .027553        0.05802   0.1410          .047114       .047245            40          1    u     

u=use  

Page 1 of 1                                                                                                                                                      1404003665009.1
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Sample description                                             
qc719797,205966, SDUP                                           

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_009.An1

Acquisition information
Start time:                 1/2/2014 19:06:44
Live time:               2700
Real time:               2704
Dead time:                  0.14 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    1
Sample Size:                3.1963E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.1963E+02) = 

3.1286E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/4/2013 11:07:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       13_8000.pbc

6/29/2013 20:25:21

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   15 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0757

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
25.40       16.  52.96   0.51  0.000E+00
61.31        8. 136.51   0.75  8.822E-03    59.54  35.920    PBC<MDA Am241 
62.76        6. 231.10   0.75  1.168E-02    63.30   3.750    PBC<MDA Th234 
74.88       61.  24.93   0.73  2.074E-02
77.31       80.  20.07   0.73  2.256E-02
87.51       34.  44.12   0.74  2.960E-02
90.09       18.  78.17   0.74  3.118E-02
92.24       20.  76.32   0.75  3.305E-02    92.59   4.343  4.358E-01 Th234 

93.35   5.760  3.244E-01 U235  
93.35   4.100  4.557E-01 Ac228 
93.35   5.760  3.244E-01 U235  

92.24       20.  76.32   0.75  3.305E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.244E-01 U235  
93.35   4.100  4.557E-01 Ac228 

92.32       21.  83.35   0.75  3.262E-02    92.59   4.343    PBC<MDA Th234 
93.35   5.760  3.395E-01 U235  
93.35   4.100  4.769E-01 Ac228 

121.35        4. 358.12   0.78  4.391E-02   121.78  28.410    PBC<MDA Eu152 
122.81        5. 345.35   0.78  4.420E-02   123.07  40.400    PBC<MDA Eu154 
135.34       17.  73.23   0.30  4.622E-02
148.98        7. 121.92   0.23  4.729E-02
163.13       23.  58.73   0.82  4.747E-02   163.36   5.080  2.937E-01 U235  

163.36   5.080  2.937E-01 U235  
172.33       16.  56.60   0.45  4.724E-02
178.61       23.  43.70   0.83  4.697E-02
180.19       24.  47.44   0.83  4.689E-02
186.16       26.  49.29   0.84  4.654E-02   185.72  57.000  3.083E-02 U235  

186.21   3.555  4.946E-01 Ra226 
185.72  57.000  3.083E-02 U235  

188.81        8. 117.37   0.84  4.637E-02
193.39       16.  64.95   0.43  4.606E-02
198.06        9. 121.21   0.61  4.572E-02
205.49       10. 130.05   0.86  4.515E-02   205.32   5.020    PBC<MDA U235  

205.32   5.020  1.446E-01 U235  
209.14       17.  57.88   0.35  4.483E-02
238.62      247.   8.15   0.75  4.224E-02   238.63  43.600  4.091E-01 Pb212 
241.95       71.  24.16   1.20  4.194E-02   242.00   7.268  7.274E-01 Pb214 
277.70        3. 373.53   0.93  3.885E-02   277.37   6.600    PBC<MDA Tl208 
292.05        6. 135.86   0.94  3.765E-02
295.27      100.  13.10   0.95  3.739E-02   295.22  18.414  4.551E-01 Pb214 
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300.31       29.  38.49   0.59  3.700E-02   300.09   3.180  7.528E-01 Pb212 
319.07       10.  80.00   0.61  3.559E-02
338.33       49.  26.70   0.79  3.424E-02   338.32  11.400  3.916E-01 Ac228 
344.87        6. 136.83   0.99  3.384E-02   344.28  26.590    PBC<MDA Eu152 
352.01      174.   9.28   0.90  3.334E-02   351.93  35.600  4.602E-01 Pb214 
418.80        8.  77.28   0.41  2.958E-02
441.16        5.  88.19   0.48  2.853E-02
470.07        1. 580.23   0.00  2.729E-02
510.94      110.  16.11   0.87  2.574E-02
523.94        9.  53.88   0.43  2.529E-02
583.31      108.  11.84   1.29  2.346E-02   583.19  85.000  1.702E-01 Tl208 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
609.32      165.   8.80   1.18  2.275E-02   609.31  45.490  4.986E-01 Bi214 
661.98       60.  16.83   1.17  2.148E-02   661.66  84.990  1.026E-01 Cs137 
727.67       13.  59.86   1.33  2.012E-02   727.33   6.650  2.928E-01 Bi212 
768.49       16.  44.72   0.54  1.936E-02
839.47       14.  34.36   0.52  1.821E-02
860.44       27.  25.47   0.89  1.790E-02   860.53  12.400  3.768E-01 Tl208 
911.40       72.  16.80   1.18  1.719E-02   911.20  26.200  5.019E-01 Ac228 
964.94       14.  57.20   1.51  1.653E-02   964.08  14.500  1.842E-01 Eu152 
969.06       37.  22.61   1.51  1.647E-02   968.96  15.900  4.401E-01 Ac228 
973.81        8.  57.71   1.52  1.641E-02

1007.53       11.  47.84   0.24  1.602E-02
1120.05       40.  22.80   1.05  1.485E-02  1120.29  14.910  5.629E-01 Bi214 
1274.57        3. 210.08   1.72  1.351E-02  1274.43  34.900    PBC<MDA Eu154 
1370.56        8.  35.36   0.37  1.279E-02
1407.95        7.  65.36   1.80  1.253E-02  1408.01  20.850  8.872E-02 Eu152 
1424.17        1. 206.16   0.42  1.242E-02
1460.86      464.   4.64   1.64  1.218E-02  1460.82  10.550  1.098E+01 K40   
1619.77        6.  68.82   1.92  1.121E-02  1620.74   1.510  1.092E+00 Bi212 
1728.98       22.  21.32   0.37  1.063E-02
1764.54       16.  28.76   1.99  1.045E-02  1764.49  15.310  3.108E-01 Bi214 
1765.18       33.  17.41   0.33  1.045E-02

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.42    25.40        32.        16. 0.000E+00  105.91   0.507  -      s 
299.30    74.88       106.        45. 2.189E+03   72.00   0.783  -        
309.01    77.31       104.        79. 3.484E+03   44.68   0.813  -      s 
349.88    87.52        89.        44. 1.483E+03   69.24   0.849  -      s 
360.18    90.10        68.        17. 5.324E+02  149.25   0.648  -      sc
541.12   135.34        69.        17. 3.678E+02  146.47   0.301  -      sc
595.66   148.98        40.         7. 1.501E+02  243.84   0.226  -      sc
689.09   172.33        33.        16. 3.323E+02  113.20   0.451  -      s 
714.21   178.54        39.        23. 4.896E+02   87.40   0.833  -       D
720.52   180.12        51.        24. 5.052E+02   94.89   0.834  -       D
755.00   188.81        34.         2. 5.176E+01  642.91   0.000  -       c
773.30   193.39        46.        16. 3.474E+02  129.90   0.433  -      s 
791.97   198.06        55.         9. 1.969E+02  242.42   0.608  -      sc
836.32   209.14        43.        17. 3.747E+02  115.76   0.352  -      s 

1168.00   292.07        19.         6. 1.620E+02  212.51   0.000  -      sc
1275.99   319.07        27.        10. 2.810E+02  160.00   0.614  -      sc
1674.94   418.80        16.         8. 2.873E+02  154.56   0.413  -      sc
1764.36   441.16        10.         5. 1.893E+02  176.38   0.481  -      sc
1880.00   470.07         6.         1. 2.199E+01 1160.46   0.000  -      sc
2043.51   510.94        60.       110. 4.274E+03   32.22   0.868  -      s 
2095.50   523.94         7.         9. 3.480E+02  107.76   0.433  -      s 
3073.81   768.49        11.        16. 8.057E+02   89.43   0.542  -      s 
3357.78   839.47         4.        14. 7.909E+02   68.72   0.525  -      s 
3895.24   973.81         3.         5. 3.230E+02  121.87   0.283  -      sM
4030.17  1007.53         6.        11. 6.712E+02   86.96   0.235  -      s 
5482.75  1370.56         0.         8. 6.253E+02   70.71   0.375  -      s 
5697.25  1424.17         1.         1. 6.439E+01  412.31   0.422  -      sc
6917.08  1728.98         0.        22. 2.069E+03   42.64   0.375  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.
M - Peak is close to a library peak.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    245.01    61.31        62.         8.     0.003   273.02   0.750s
Th-234    250.82    62.76       104.         6.     0.002   462.20   0.750s
Th-234    369.07    92.32       138.        21.     0.008   166.71   0.750s
U-235     373.18    93.35       103.        20.     0.007   152.64   0.750D
Ac-228    373.18    93.35       103.        20.     0.007   152.64   0.750D
Eu-152    485.15   121.35       104.         4.     0.002   716.24   0.776s
Eu-154    491.01   122.81       120.         5.     0.002   690.70   0.777s
Pa-234    520.35   130.15        93.        -3.    -0.001   973.03   0.786s
U-235     652.27   163.13        77.        23.     0.008   117.47   0.818s
U-235     743.31   185.89        83.        35.     0.013    81.21   0.840s
Ra-226    744.40   186.16        59.        42.     0.016    62.08   0.554s
U-235     821.69   205.49        87.        10.     0.004   260.10   0.859s
Pb-212    954.22   238.62        75.       241.     0.089    16.30   0.749 
Pb-214    967.53   241.95        79.        71.     0.026    48.32   1.200s
Tl-208   1110.54   277.70        63.         3.     0.001   747.07   0.929s
Pb-214   1180.88   295.29        32.       125.     0.046    23.70   0.829s
Pb-212   1200.77   300.26        37.        27.     0.010    72.52   0.951s
Ac-228   1353.05   338.33        43.        49.     0.018    53.40   0.787 
Eu-152   1379.20   344.87        34.         6.     0.002   273.66   0.992s
Pb-214   1407.76   352.01        34.       174.     0.065    18.55   0.899 
Tl-208   2333.00   583.31        18.       108.     0.040    23.68   1.289 
Bi-214   2437.04   609.32        16.       165.     0.061    17.59   1.178 
Cs-137   2647.73   661.98        15.        60.     0.022    33.67   1.175 
Eu-154   2891.71   722.97        31.        -5.    -0.002   308.85   1.323s
Bi-212   2910.49   727.67        22.        13.     0.005   119.71   1.326s
Tl-208   3441.67   860.44         6.        27.     0.010    50.93   0.892s
Ac-228   3645.64   911.42        24.        59.     0.022    34.92   1.469 
Eu-152   3859.78   964.94        25.        14.     0.005   114.40   1.509s
Ac-228   3876.22   969.05        10.        44.     0.016    39.45   0.414s
Eu-154   4017.80  1004.44        19.        -1.     0.000  1232.94   1.538s
Eu-152   4448.31  1112.04        29.        -5.    -0.002   303.40   1.613s
Bi-214   4480.35  1120.05        11.        40.     0.015    45.60   1.052s
Co-60    4690.39  1172.54        30.        -4.    -0.002   359.75   1.654s
Eu-154   5098.62  1274.57        16.         3.     0.001   420.15   1.720s
Eu-152   5632.37  1407.95         8.         7.     0.003   130.72   1.801s
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
K-40     5844.09  1460.86        14.       450.     0.167     9.28   1.644 
Bi-212   6480.03  1619.77         5.         6.     0.002   137.63   1.918s
Bi-214   7059.39  1764.54         2.        16.     0.006    57.52   1.988s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   4.4288E-01                                      5.12E+12             
911.20 4.110E-01 ?(  7.886E-02 1.75E+01 2.62E+01 G  
968.96 5.322E-01  (  9.030E-02 1.97E+01 1.59E+01 G  
338.32 3.916E-01  (  1.229E-01 2.67E+01 1.14E+01 G  

Energy duplication    
93.35 4.557E-01 ?   5.475E-01 7.63E+01 4.10E+00 XA 

Am-241   I   8.3477E-02                                      1.58E+05             
59.54 8.348E-02 ?(  1.817E-01 1.37E+02 3.59E+01 G  

Bi-212   N   4.4080E-01                                      5.12E+12             
727.33 2.928E-01  (  2.545E-01 5.99E+01 6.65E+00 G  
785.37-3.277E-02 %   1.683E+00 3.12E+03 1.11E+00 G  

1620.74 1.092E+00 ?(  9.928E-01 6.88E+01 1.51E+00 G  

Bi-214   N   5.1449E-01                                      5.84E+05             
609.31 4.986E-01  (  2.837E-02 8.80E+00 4.55E+01 G  

1120.29 5.629E-01  (  1.103E-01 2.28E+01 1.49E+01 G  
1764.49 3.108E-01 -   7.190E-02 2.88E+01 1.53E+01 G  

Cs-137   I   1.0258E-01                                      1.10E+04             
661.66 1.026E-01  (  1.566E-02 1.68E+01 8.50E+01 G  

Eu-152   I   5.9773E-02                                      4.94E+03             
344.28 2.216E-02 &(  4.781E-02 1.37E+02 2.66E+01 G  
121.78 1.023E-02 ?(  5.977E-02 3.58E+02 2.84E+01 G  
778.90 6.445E-03 %   1.075E-01 1.02E+03 1.30E+01 G  
964.08 1.842E-01 ?(  1.535E-01 5.72E+01 1.45E+01 G  

1112.08-8.247E-02 +   1.974E-01 1.52E+02 1.34E+01 G  
1408.01 8.872E-02 ?(  7.893E-02 6.54E+01 2.09E+01 G  

Eu-154   I   1.0209E-02                                      3.14E+03             
873.18-6.277E-03 %(  1.512E-01 1.47E+03 1.22E+01 G  
123.07 7.981E-03 ?(  4.499E-02 3.45E+02 4.04E+01 G  

1274.43 1.854E-02 ?(  6.148E-02 2.10E+02 3.49E+01 G  
723.30-4.137E-02 +   1.010E-01 1.54E+02 2.00E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1004.72-1.125E-02 +   1.128E-01 6.16E+02 1.79E+01 G  
996.25 1.109E-03 &   1.476E-01 8.09E+03 1.05E+01 G  

K-40     N   1.0975E+01                                      4.57E+11             
1460.82 1.098E+01  (P 2.095E-01 4.64E+00 1.06E+01 G  

Pa-234   N  -1.0662E-02                                      1.63E+12             
131.30-1.066E-02 ?(  8.482E-02 4.87E+02 1.82E+01 G  
569.50-4.238E-03 %   1.941E-01 2.79E+03 9.30E+00 G  
946.00 0.000E+00 +   1.457E-01 1.00E+03 1.35E+01 G  
880.52 0.000E+00 +   2.419E-01 1.00E+03 1.05E+01 G  
883.24-9.393E-03 %   1.721E-01 1.12E+03 9.70E+00 G  

Pb-212   N   4.0909E-01                                      5.12E+12             
238.63 4.091E-01  (P 3.440E-02 8.15E+00 4.36E+01 G  
300.09 7.225E-01 + P 3.769E-01 3.63E+01 3.18E+00 G  

Pb-214   N   4.9662E-01                                      5.84E+05             
351.93 4.602E-01  (  3.564E-02 9.28E+00 3.56E+01 G  
295.22 5.671E-01  (  6.022E-02 1.19E+01 1.84E+01 G  
242.00 7.274E-01 +   2.130E-01 2.42E+01 7.27E+00 G  

Ra-226   N   7.9885E-01                                      5.84E+05             
186.21 7.988E-01 @(  3.382E-01 3.10E+01 3.56E+00 G  

Th-234   N   4.5457E-01                                      1.63E+12             
63.30 4.528E-01 ?(  1.698E+00 2.31E+02 3.75E+00 G  
92.59 4.561E-01  (  6.042E-01 8.34E+01 4.34E+00 G  

Tl-208   N   1.7023E-01                                      5.12E+12             
583.19 1.702E-01  (  1.535E-02 1.18E+01 8.50E+01 G  
277.37 3.708E-02 -   2.255E-01 3.74E+02 6.60E+00 G  
860.53 3.768E-01 +   8.253E-02 2.55E+01 1.24E+01 G  

U-235    N   5.8018E-02                                      2.57E+11             
143.77-2.986E-03 %(  1.410E-01 2.87E+03 1.09E+01 G  
205.32 1.446E-01 ?(  3.010E-01 1.30E+02 5.02E+00 G  
163.36 2.937E-01 ?(  2.654E-01 5.87E+01 5.08E+00 G  
185.72 4.109E-02  (  2.498E-02 4.06E+01 5.70E+01 G  

Energy duplication    
93.35 3.244E-01 ?   3.897E-01 7.63E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
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% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      61.31        62.         8.     0.003   273.02   8.348E-02   
Th-234      62.76       104.         6.     0.002   462.20   4.528E-01   
Th-234      92.32       138.        21.     0.008   166.71   4.561E-01   
U-235       93.35       103.        20.     0.007   152.64   3.244E-01   
Eu-152     121.35       104.         4.     0.002   716.24   1.023E-02   
Eu-154     122.81       120.         5.     0.002   690.70   7.981E-03   
Pa-234     130.15        93.        -3.    -0.001   973.03  -1.066E-02   
U-235      163.13        77.        23.     0.008   117.47   2.937E-01   
U-235      185.89        83.        35.     0.013    81.21   4.109E-02   
U-235      205.49        87.        10.     0.004   260.10   1.446E-01   
Eu-152     344.87        34.         6.     0.002   273.66   2.216E-02   
Eu-154     722.97        31.        -5.    -0.002   308.85  -4.137E-02   
Bi-212     727.67        22.        13.     0.005   119.71   2.928E-01   
Eu-152     964.94        25.        14.     0.005   114.40   1.842E-01   
Eu-154    1004.44        19.        -1.     0.000  1232.94  -1.125E-02   
Eu-152    1112.04        29.        -5.    -0.002   303.40  -8.247E-02   
Co-60     1172.54        30.        -4.    -0.002   359.75  -9.912E-03   
Eu-154    1274.57        16.         3.     0.001   420.15   1.854E-02   
Eu-152    1407.95         8.         7.     0.003   130.72   8.872E-02   
Bi-212    1619.77         5.         6.     0.002   137.63   1.092E+00   

P - Peakbackground subtraction
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*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       4.4288E-01    4.4288E-01   1.1074E-01    1.1528E-01  7.886E-02
Am-241 #A    8.3466E-02    8.3477E-02   2.2791E-01    2.2799E-01  1.817E-01
Bi-212 #     4.4080E-01    4.4080E-01   4.0203E-01    4.0267E-01  2.545E-01
Bi-214       5.1447E-01    5.1449E-01   9.0516E-02    9.3424E-02  2.837E-02
Co-60  #A    0.0000E+00    0.0000E+00   9.6875E-03    9.6875E-03  7.980E-03
Cs-137       1.0239E-01    1.0258E-01   3.4539E-02    3.4849E-02  1.566E-02
Eu-152 #C    5.9528E-02    5.9773E-02   6.8382E-02    6.8442E-02  4.781E-02
Eu-154 #A    1.0143E-02    1.0209E-02   4.2894E-02    4.2897E-02  1.512E-01
K-40         1.0975E+01    1.0975E+01   1.0499E+00    1.1855E+00  2.095E-01
Pa-234 #A   -1.0662E-02   -1.0662E-02   1.0375E-01    1.0378E-01  8.482E-02
Pb-212       4.0909E-01    4.0909E-01   6.8486E-02    7.4608E-02  3.440E-02
Pb-214       4.9660E-01    4.9662E-01   7.4740E-02    7.8265E-02  3.564E-02
Ra-226 #     7.9882E-01    7.9885E-01   4.9589E-01    4.9799E-01  3.382E-01
Th-234 #A    4.5457E-01    4.5457E-01   7.5781E-01    7.5903E-01  1.698E+00
Tl-208       1.7023E-01    1.7023E-01   4.0310E-02    4.1755E-02  1.535E-02
U-235  #A    5.8018E-02    5.8018E-02   4.7114E-02    4.7245E-02  1.410E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  186.1 to  2035.5 keV)     1.391E+01  pCi/g         
Total Decayed Activity (  186.1 to  2035.5 keV) 1.3910120E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS SAMPLE DUPLICATE FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Type          : MSS                                                                      Type          : SDUP                                                                    

Inst          : HPGE14                                                                   Inst          : HPGE14                                                                  

Seqnum        : 1414005066012                                                            Seqnum        : 1414009360003.2                                                         

File          : 14_20140103_012                                                          File          : 14_20140106_003                                                         

IDF           : 1.0                                                                      IDF           : 1.0                                                                     

PDF           : 1.0                                                                      PDF           : 1.0                                                                     

Lab ID        : 251402-008                                                               Lab ID        : QC719933                                                                

Matrix        : Soil                                                                     Matrix        : Soil                                                                    

Batch         : 205929                                                                   Batch         : 205929                                                                  

Time          : 03-JAN-2014 20:44                                                        Time          : 06-JAN-2014 12:28                                                       

Sample Amount : 349.83 g                                                                 Sample Amount : 371.11 g                                                                

Live Time     : 2700 sec                                                                 Live Time     : 2700 sec                                                                

Dead Time     : 0.13 %                                                                   Dead Time     : 0.13 %                                                                  

Cal           : 03-JAN-2014 12:41:17,02-JUL-2013 15:48:45                                Cal           : 06-JAN-2014 12:14:59,02-JUL-2013 15:48:45                               

Units         : pCi/g                                                                                                                                                            

Analyte                 MSS        MDA     Proj       MSS            MSS          SDUP       MDA    Proj     2 sigma       2 sigma    RPD  Lim   RER   Lim  Flags 

MDA      2 sigma        2 sigma                           MDA  Uncert pCi/g  Uncert pCi/g                              

Uncert pCi/g   Uncert pCi/g                               Counting        Total                                 

Counting        Total                                                                                         

Americium-241                    0.003074   0.1463           .17795         .17795         -0.1292    0.2292          .28707        .28723             40          1    u     

Bismuth-212                      0.3532     0.2675           .40788         .40828         0.4396     0.2185          .31838        .31918        22   40   0.119  1    u     

Bismuth-214                      0.4052     0.03967          .090538        .092352        0.3805     0.03730         .084211       .08593        6    40   0.139  1    u     

Cesium-137                       0.2713     0.01556   0.07   .047939        .049486        0.2218     0.01720   0.07  .04505        .046155       20   40   0.517  1    u     

Cobalt-60                        0.005048   0.01653   0.03   .021181        .021182        0.008200   0.01711   0.03  .017811       .017815            40          1    u     

Europium-152                     0.008277   0.04764          .034845        .034847        0.03749    0.03990         .060022       .060049            40          1    u     

Europium-154                     0.01065    0.1225           .035624        .035629        0.03023    0.1061          .12444        .12445             40          1    u     

Lead-212                         0.4091     0.03335          .067854        .074029        0.3359     0.02926         .059097       .063899       20   40   0.531  1    u     

Lead-214                         0.4554     0.03372          .080479        .083248        0.4543     0.03882         .078129       .080966       0    40   0.006  1    u     

Potassium-40                     8.834      0.2633           .94588         1.0445         9.542      0.2303          .94241        1.057         8    40   0.337  1    u     

Protactinium-234                 0.03923    0.07414          .089806        .090334        0.003643   0.1010          .12284        .12284             40          1    u     

Radium-226 (By Bismuth-214)      0.4052     0.03967   0.2    .090538        .092352        0.3805     0.03730   0.2   .084211       .08593        6    40   0.139  1    u     

Thallium-208                     0.1352     0.01588          .036651        .037657        0.1184     0.01646         .035039       .035848       13   40   0.228  1    u     

Thorium-232 (By Actinium-228)    0.5150     0.06172   0.9    .12432         .12978         0.5063     0.04600   0.9   .11825        .12379        2    40   0.034  1    u     

Thorium-234                      1.682      1.553            2.0111         2.0173         -1.226     1.645           2.0794        2.0827             40          1    u     

Uranium-235                      0.04366    0.1467           .026208        .026341        0.04434    0.1376          .042178       .042263            40          1    u     

u=use  
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Sample description                                             
qc719933,205929,sdup                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_003.An1

Acquisition information
Start time:                 1/6/2014 12:28:05
Live time:               2700
Real time:               2704
Dead time:                  0.13 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:    1000.000%
Peak search sensitivity:    3
Sample Size:                3.7111E+02
Activity scaling factor:    1.0000E+06/(  1.0000E+00*  3.7111E+02) = 

2.6946E+03

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       12/5/2013 10:42:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  YES       14_8000.pbc

7/5/2013 22:49:37

Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   12 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0700

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    pCi/g   

_____________________________________________________________________________
74.67       67.  23.23   0.73  1.951E-02
77.01       83.  19.28   0.73  2.133E-02
93.22       26.  63.59   0.75  3.251E-02    93.35   4.100  5.165E-01 Ac228 

93.35   5.760  3.677E-01 U235  
93.35   5.760  3.677E-01 U235  

93.42       21.  69.32   0.47  3.251E-02    93.35   4.100    PBC<MDA Ac228 
93.35   5.760  3.083E-01 U235  

93.77       10. 152.12   0.75  3.206E-02
163.21       10. 152.24   0.82  4.743E-02   163.36   5.080    PBC<MDA U235  

163.36   5.080  1.109E-01 U235  
186.00       34.  47.56   0.85  4.647E-02   185.72  57.000  3.433E-02 U235  

186.21   3.555  5.509E-01 Ra226 
185.72  57.000  3.433E-02 U235  

186.02       34.  45.77   0.85  4.644E-02   185.72  57.000    PBC<MDA U235  
186.21   3.555  5.576E-01 Ra226 

205.86       19.  67.24   0.87  4.500E-02   205.32   5.020    PBC<MDA U235  
205.32   5.020  2.268E-01 U235  

238.62      228.   8.80   0.72  4.203E-02   238.63  43.600  3.359E-01 Pb212 
241.87       82.  17.68   1.40  4.172E-02   242.00   7.268  7.336E-01 Pb214 
295.12      117.  14.22   0.80  3.713E-02   295.22  18.414  4.584E-01 Pb214 
300.15        8. 151.75   0.96  3.674E-02   300.09   3.180    PBC<MDA Pb212 
338.33       60.  25.09   0.63  3.394E-02   338.32  11.400  4.211E-01 Ac228 
344.99        9.  97.01   1.00  3.354E-02   344.28  26.590    PBC<MDA Eu152 
351.90      204.   9.14   1.15  3.305E-02   351.93  35.600  4.522E-01 Pb214 
583.08       86.  14.80   1.05  2.317E-02   583.19  85.000  1.184E-01 Tl208 
609.16      141.  10.59   1.04  2.246E-02   609.31  45.490  3.571E-01 Bi214 
661.61      148.  10.15   1.28  2.119E-02   661.66  84.990  2.218E-01 Cs137 
727.00       22.  36.21   1.34  1.982E-02   727.33   6.650  4.524E-01 Bi212 
777.74        5. 127.36   1.38  1.889E-02   778.90  12.970    PBC<MDA Eu152 
784.65        1. 675.32   1.39  1.878E-02   785.37   1.110    PBC<MDA Bi212 
860.51       16.  42.16   1.45  1.760E-02   860.53  12.400  2.005E-01 Tl208 
871.78        2. 233.98   1.46  1.742E-02   873.18  12.170    PBC<MDA Eu154 
911.08       86.  12.71   0.79  1.690E-02   911.20  26.200  5.209E-01 Ac228 
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pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
969.15       52.  20.89   0.67  1.617E-02   968.96  15.900  5.434E-01 Ac228 
996.73        2. 338.64   1.54  1.585E-02   996.25  10.500    PBC<MDA Eu154 

1119.75       47.  20.20   1.10  1.455E-02  1120.29  14.910  5.819E-01 Bi214 
1173.15        3. 182.76   1.66  1.406E-02  1173.23  99.850    PBC<MDA Co60  
1332.12        5. 117.38   1.75  1.276E-02  1332.49  99.983    PBC<MDA Co60  
1460.74      460.   4.75   1.49  1.187E-02  1460.82  10.550  9.542E+00 K40   
1621.34        2. 168.61   1.89  1.090E-02  1620.74   1.510    PBC<MDA Bi212 
1764.02       26.  24.76   1.95  1.013E-02  1764.49  15.310  4.499E-01 Bi214 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

298.71    74.67        92.        72. 3.670E+03   45.53   0.866  -        
308.07    77.01        85.        70. 3.281E+03   44.26   0.738  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Am-241    241.01    60.24       103.       -13.    -0.005   222.16   0.750s
Th-234    254.31    63.57       107.       -18.    -0.007   169.61   0.750s
Th-234    375.10    93.77       101.        10.     0.004   304.23   0.750s
Ac-228    373.41    93.35        95.        21.     0.008   138.64   0.465D
U-235     373.41    93.35       119.        26.     0.009   127.18   0.751D
Eu-152    484.89   121.23       100.        -8.    -0.003   380.42   0.781s
U-235     573.46   143.38       127.        -3.    -0.001   927.49   0.804s
U-235     652.79   163.21       109.        10.     0.004   304.49   0.824s
U-235     743.91   186.00       112.        34.     0.012    95.12   0.847s
Ra-226    743.97   186.02       105.        34.     0.013    91.55   0.848s
U-235     823.32   205.86        72.        19.     0.007   134.47   0.867s
Pb-212    954.35   238.62        73.       228.     0.085    17.59   0.721 
Pb-214    967.34   241.87        58.        82.     0.031    35.36   1.398s
Pb-214   1180.29   295.12        59.       116.     0.043    28.44   0.804s
Pb-212   1200.41   300.15        65.         8.     0.003   303.49   0.962s
Ac-228   1353.09   338.33        55.        60.     0.022    50.18   0.629s
Eu-152   1379.75   344.99        32.         9.     0.003   194.02   1.005s
Pb-214   1407.39   351.90        53.       197.     0.073    18.28   1.148 
Tl-208   2332.00   583.08        27.        86.     0.032    29.60   1.046 
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Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Bi-214   2436.35   609.16        37.       135.     0.050    21.17   1.035 
Cs-137   2646.15   661.61        24.       148.     0.055    20.31   1.281 
Eu-154   2894.22   723.63        37.        -7.    -0.003   257.78   1.339s
Bi-212   2907.69   727.00        21.        22.     0.008    72.43   1.342s
Eu-152   3110.69   777.74        21.         5.     0.002   254.71   1.383s
Bi-212   3138.32   784.65        25.         1.     0.000  1350.64   1.388s
Tl-208   3441.81   860.51        15.        16.     0.006    84.31   1.445 
Eu-154   3486.88   871.78        13.         2.     0.001   467.95   1.455s
Pa-234   3523.89   881.03        27.        -2.    -0.001   988.78   1.460s
Pa-234   3515.89   879.03        11.        -1.     0.000  1070.38   1.462s
Ac-228   3644.11   911.08        10.        86.     0.032    25.42   0.794s
Ac-228   3876.44   969.15        19.        52.     0.019    41.78   0.666s
Eu-154   3986.76   996.73        21.         2.     0.001   677.28   1.543s
Eu-154   4017.21  1004.34        21.        -2.    -0.001   831.50   1.549s
Bi-214   4478.95  1119.75        11.        47.     0.017    40.40   1.097s
Co-60    4692.60  1173.15        18.         3.     0.001   365.52   1.659s
Eu-154   5087.52  1271.84        20.        -1.     0.000  1471.73   1.720s
Co-60    5328.70  1332.12        12.         5.     0.002   234.76   1.752s
K-40     5843.41  1460.74        21.       443.     0.164     9.51   1.493 
Bi-212   6486.12  1621.34         7.         2.     0.001   337.23   1.895s
Bi-214   7057.18  1764.02         8.        26.     0.010    49.52   1.953s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

pCi/g         keV     pCi/g         pCi/g          COMMENTS
_____________________________________________________________________________

Ac-228   N   5.0631E-01                                      5.12E+12             
911.20 5.209E-01  (  4.600E-02 1.27E+01 2.62E+01 G  
968.96 5.434E-01  (  1.071E-01 2.09E+01 1.59E+01 G  
338.32 4.211E-01  (  1.200E-01 2.51E+01 1.14E+01 G  

Energy duplication    
93.35 4.331E-01     4.586E-01 6.93E+01 4.10E+00 XA 

Am-241   I  -1.2922E-01                                      1.58E+05             
59.54-1.292E-01 &(  2.292E-01 1.11E+02 3.59E+01 G  

Bi-212   N   4.3960E-01                                      5.12E+12             
727.33 4.524E-01 @(  2.185E-01 3.62E+01 6.65E+00 G  
785.37 1.369E-01 -   1.507E+00 6.75E+02 1.11E+00 G  

1620.74 3.830E-01 ?(  9.806E-01 1.69E+02 1.51E+00 G  

Bi-214   N   3.8048E-01                                      5.84E+05             
609.31 3.571E-01  (P 3.730E-02 1.06E+01 4.55E+01 G  

1120.29 5.819E-01 +   9.696E-02 2.02E+01 1.49E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
1764.49 4.499E-01 ?(  1.116E-01 2.48E+01 1.53E+01 G  

Co-60    T   8.1997E-03                                      1.93E+03             
1332.49 9.656E-03 &(  1.711E-02 1.17E+02 1.00E+02 G  
1173.23 6.741E-03 &(  1.940E-02 1.83E+02 9.98E+01 G  

Cs-137   I   2.2183E-01                                      1.10E+04             
661.66 2.218E-01  (  1.720E-02 1.02E+01 8.50E+01 G  

Eu-152   I   3.7491E-02                                      4.94E+03             
344.28 2.663E-02 ?(  3.990E-02 9.70E+01 2.66E+01 G  
121.78-1.649E-02 -   5.073E-02 1.90E+02 2.84E+01 G  
778.90 5.975E-02 ?(  1.180E-01 1.27E+02 1.30E+01 G  
964.08 3.182E-03 %   1.631E-01 3.12E+03 1.45E+01 G  

1112.08 0.000E+00 -   4.551E-02 1.00E+03 1.34E+01 G  
1408.01 0.000E+00 -   1.118E-01 1.00E+03 2.09E+01 G  

Eu-154   I   3.0232E-02                                      3.14E+03             
873.18 2.871E-02 ?(  1.061E-01 2.34E+02 1.22E+01 G  
123.07-6.515E-04 &   3.833E-02 3.57E+03 4.04E+01 G  

1274.43-5.171E-03 -   6.202E-02 7.36E+02 3.49E+01 G  
723.30-4.760E-02 +   9.664E-02 1.29E+02 2.00E+01 G  

1004.72-1.531E-02 +   1.029E-01 4.16E+02 1.79E+01 G  
996.25 3.199E-02 ?(  1.745E-01 3.39E+02 1.05E+01 G  

K-40     N   9.5422E+00                                      4.57E+11             
1460.82 9.542E+00  (P 2.303E-01 4.75E+00 1.06E+01 G  

Pa-234   N   3.6432E-03                                      1.63E+12             
131.30 3.643E-03 %(  1.010E-01 1.69E+03 1.82E+01 G  
569.50-9.380E-03 %   1.636E-01 1.06E+03 9.30E+00 G  
946.00 7.438E-04 %   1.356E-01 1.11E+04 1.35E+01 G  
880.52-2.250E-02 +   1.808E-01 4.94E+02 1.05E+01 G  
883.24-1.461E-02 +   1.263E-01 5.35E+02 9.70E+00 G  

Pb-212   N   3.3592E-01                                      5.12E+12             
238.63 3.359E-01  (  2.926E-02 8.80E+00 4.36E+01 G  
300.09 1.784E-01 -   4.334E-01 1.52E+02 3.18E+00 G  

Pb-214   N   4.5432E-01                                      5.84E+05             
351.93 4.522E-01  (P 3.882E-02 9.14E+00 3.56E+01 G  
295.22 4.584E-01 @(P 7.052E-02 1.42E+01 1.84E+01 G  
242.00 7.336E-01 + P 1.572E-01 1.77E+01 7.27E+00 G  

Ra-226   N   5.5764E-01                                      5.84E+05             
186.21 5.576E-01  (  3.900E-01 4.58E+01 3.56E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Th-234   N  -1.2260E+00                                      1.63E+12             
63.30-1.226E+00 ?(  1.645E+00 8.48E+01 3.75E+00 G  
92.59 1.848E-01 +   4.526E-01 1.52E+02 4.34E+00 G  

Tl-208   N   1.1837E-01                                      5.12E+12             
583.19 1.184E-01  (  1.646E-02 1.48E+01 8.50E+01 G  
277.37 1.412E-02 %   2.560E-01 1.10E+03 6.60E+00 G  
860.53 2.005E-01 +   1.126E-01 4.22E+01 1.24E+01 G  

U-235    N   4.4344E-02                                      2.57E+11             
143.77-1.813E-02 ?(  1.376E-01 4.64E+02 1.09E+01 G  
205.32 2.268E-01 &(  2.362E-01 6.72E+01 5.02E+00 G  
163.36 1.109E-01 ?(  2.720E-01 1.52E+02 5.08E+00 G  
185.72 3.433E-02  (  2.507E-02 4.76E+01 5.70E+01 G  

Energy duplication    
93.35 3.677E-01     3.661E-01 6.36E+01 5.76E+00 X  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________
Am-241      60.24       103.       -13.    -0.005   222.16  -1.292E-01   
Th-234      63.57       107.       -18.    -0.007   169.61  -1.226E+00   
Th-234      93.77       101.        10.     0.004   304.23   1.848E-01   
U-235       93.35       119.        26.     0.009   127.18   3.677E-01   
Eu-152     121.23       100.        -8.    -0.003   380.42  -1.649E-02   
U-235      143.38       127.        -3.    -0.001   927.49  -1.813E-02   
U-235      163.21       109.        10.     0.004   304.49   1.109E-01   
U-235      186.00       112.        34.     0.012    95.12   3.433E-02   
Ra-226     186.02       105.        34.     0.013    91.55   5.576E-01   
U-235      205.86        72.        19.     0.007   134.47   2.268E-01   
Eu-152     344.99        32.         9.     0.003   194.02   2.663E-02   
Eu-154     723.63        37.        -7.    -0.003   257.78  -4.760E-02   
Bi-212     727.00        21.        22.     0.008    72.43   4.524E-01   
Eu-152     777.74        21.         5.     0.002   254.71   5.975E-02   
Bi-212     784.65        25.         1.     0.000  1350.64   1.369E-01   
Eu-154     871.78        13.         2.     0.001   467.95   2.871E-02   
Pa-234     881.03        27.        -2.    -0.001   988.78  -2.250E-02   
Pa-234     879.03        11.        -1.     0.000  1070.38  -1.461E-02   
Eu-154     996.73        21.         2.     0.001   677.28   3.199E-02   
Eu-154    1004.34        21.        -2.    -0.001   831.50  -1.531E-02   
Co-60     1173.15        18.         3.     0.001   365.52   6.741E-03   
Eu-154    1271.84        20.        -1.     0.000  1471.73  -5.171E-03   
Co-60     1332.12        12.         5.     0.002   234.76   9.656E-03   
Bi-212    1621.34         7.         2.     0.001   337.23   3.830E-01   

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
pCi/g         pCi/g         pCi/g         pCi/g         pCi/g         

_____________________________________________________________________________
Ac-228       5.0631E-01    5.0631E-01   1.1825E-01    1.2379E-01  4.600E-02
Am-241 #A   -1.2920E-01   -1.2922E-01   2.8707E-01    2.8723E-01  2.292E-01
Bi-212 #     4.3960E-01    4.3960E-01   3.1838E-01    3.1918E-01  2.185E-01
Bi-214       3.8047E-01    3.8048E-01   8.4211E-02    8.5930E-02  3.730E-02
Co-60  #A    8.1056E-03    8.1997E-03   1.7811E-02    1.7815E-02  1.711E-02
Cs-137       2.2138E-01    2.2183E-01   4.5050E-02    4.6155E-02  1.720E-02
Eu-152 #A    3.7323E-02    3.7491E-02   6.0022E-02    6.0049E-02  3.990E-02
Eu-154 #A    3.0018E-02    3.0232E-02   1.2444E-01    1.2445E-01  1.061E-01
K-40         9.5422E+00    9.5422E+00   9.4241E-01    1.0570E+00  2.303E-01
Pa-234 #A    3.6432E-03    3.6432E-03   1.2284E-01    1.2284E-01  1.010E-01
Pb-212       3.3592E-01    3.3592E-01   5.9097E-02    6.3899E-02  2.926E-02
Pb-214       4.5430E-01    4.5432E-01   7.8129E-02    8.0966E-02  3.882E-02
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ORTEC g v - i (3263) Env32  G53W4.25  1/6/2014 13:13:20
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_003.An1              

Ra-226 #     5.5762E-01    5.5764E-01   5.1050E-01    5.1149E-01  3.900E-01
Th-234 #A   -1.2260E+00   -1.2260E+00   2.0794E+00    2.0827E+00  1.645E+00
Tl-208       1.1837E-01    1.1837E-01   3.5039E-02    3.5848E-02  1.646E-02
U-235  #A    4.4344E-02    4.4344E-02   4.2178E-02    4.2263E-02  1.376E-01

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     1.156E+01  pCi/g         
Total Decayed Activity (   25.0 to  2035.5 keV) 1.1559451E+01  pCi/g         

The library has energies which are not separable.

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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343 of 517



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_002.An1

Acquisition information
Start time:                 6/28/2013 13:37:00
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:51:40
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.159E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

344 of 517



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0076

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.70     1815.   6.22   1.09  4.572E-02
39.98     3347.   4.73   1.07  4.480E-02
45.45     3231.   4.14   0.72  4.445E-02
46.70     1162.  11.67   0.72  4.437E-02
121.78   240070.   0.22   0.77  3.956E-02   121.78  28.410  9.844E-01 QA122 
244.69    50985.   0.49   0.90  3.168E-02   244.70   7.550  9.823E-01 Qa245 
271.06      535.  18.63   0.69  3.023E-02
295.96     2560.   4.88   0.93  2.885E-02
329.32      646.  15.59   0.85  2.702E-02
344.29   147385.   0.28   1.00  2.619E-02   344.28  26.590  9.752E-01 Qa344 
366.30     1133.   9.27   1.01  2.558E-02
367.79     4126.   2.54   1.01  2.553E-02
411.12    10266.   1.41   1.11  2.432E-02
443.97    13797.   1.18   1.11  2.340E-02
488.71     1660.   6.28   1.08  2.215E-02
503.54      663.  13.94   1.08  2.174E-02
563.93     1525.   6.72   1.26  2.005E-02
586.26     1617.   6.35   1.39  1.943E-02
656.57      536.  16.79   1.56  1.746E-02
674.66      589.  12.75   1.27  1.696E-02
678.69     1395.   5.70   1.28  1.684E-02
688.66     3043.   4.04   1.30  1.656E-02
719.37      933.   8.44   1.31  1.571E-02
764.91      824.   9.12   1.34  1.443E-02
768.88      473.  15.41   1.35  1.432E-02
778.91    38586.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.38      982.   9.65   1.35  1.371E-02
867.40    11277.   1.54   1.49  1.310E-02
919.37     1075.   7.50   1.21  1.254E-02
926.37      697.  11.12   1.12  1.247E-02
964.06    37435.   0.60   1.48  1.207E-02   964.08  14.500  9.860E-01 Qa964 

1005.08     1991.   4.79   1.71  1.181E-02
1085.89    24920.   0.69   1.59  1.131E-02
1089.95     4128.   2.21   1.59  1.128E-02
1112.05    32395.   0.65   1.66  1.114E-02
1123.04      970.   8.88   1.50  1.107E-02
1212.96     2989.   2.96   1.65  1.051E-02
1233.68      605.  11.74   1.49  1.038E-02
1274.47      375.  12.04   1.78  1.013E-02
1292.63      225.  19.77   1.07  1.002E-02
1299.14     3377.   2.20   1.81  9.976E-03
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1408.00    41480.   0.52   1.82  9.297E-03  1408.01  20.850  9.861E-01 Qa1408
1457.54     1047.   3.81   1.78  8.988E-03
1529.14     1515.   2.98   2.71  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.68    25.70      5748.      1815. 3.970E+04   12.44   1.086  -      s 
159.82    39.98     10344.      3347. 7.470E+04    9.46   1.072  -      s 
181.68    45.47      7316.      3231. 7.270E+04    8.27   0.720  -       D
186.68    46.72      8605.      1162. 2.618E+04   23.34   0.722  -       D

1084.19   271.06      4086.       535. 1.770E+04   37.25   0.686  -      s 
1183.82   295.96      4831.      2560. 8.871E+04    9.76   0.933  -        
1317.26   329.32      3958.       646. 2.392E+04   31.17   0.855  -        
1465.21   366.27      4947.      1133. 4.429E+04   18.54   1.012  -       D
1471.19   367.77      3439.      4126. 1.616E+05    5.08   1.013  -       D
1644.51   411.12      3566.     10266. 4.221E+05    2.82   1.106  -        
1775.95   443.97      3980.     13797. 5.895E+05    2.36   1.113  -        
1954.93   488.71      3171.      1660. 7.493E+04   12.55   1.076  -        
2014.28   503.54      2917.       663. 3.049E+04   27.88   1.080  -      s 
2255.87   563.93      3446.      1525. 7.603E+04   13.43   1.264  -        
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.22   586.26      3186.      1617. 8.323E+04   12.70   1.391  -        
2626.52   656.57      2702.       536. 3.071E+04   33.57   1.564  -      s 
2698.73   674.61      2705.       572. 3.375E+04   31.01   1.090  -        
2714.85   678.64      3084.      1387. 8.234E+04   14.87   1.261  -        
2754.93   688.66      3540.      3043. 1.837E+05    8.07   1.302  -      s 
2877.70   719.34      2898.       976. 6.217E+04   19.84   1.282  -        
3060.30   764.98      2501.       734. 5.088E+04   23.57   1.478  -       D
3241.94   810.38      2666.       982. 7.165E+04   19.30   1.349  -        
3470.09   867.40      4525.     11277. 8.610E+05    3.09   1.486  -        
3678.07   919.37      1870.      1075. 8.573E+04   14.99   1.212  -        
3706.07   926.37      1832.       697. 5.593E+04   22.23   1.117  -      s 
4021.05  1005.08      1730.      1991. 1.686E+05    9.57   1.714  -      s 
4344.15  1085.83      3329.     24379. 2.156E+06    1.57   1.562  -        
4360.43  1089.89      2059.      3314. 2.937E+05    5.75   1.518  -       D
4449.09  1112.05      2671.     32395. 2.907E+06    1.31   1.660  -        
4493.06  1123.04      1742.       970. 8.754E+04   17.76   1.497  -        
4852.91  1212.96      1212.      2989. 2.843E+05    5.92   1.649  -        
4935.83  1233.68      1110.       605. 5.826E+04   23.48   1.492  -      s 
5099.07  1274.47       519.       375. 3.700E+04   24.08   1.780  -        
5171.76  1292.63       486.       225. 2.244E+04   39.54   1.065  -      s 
5197.81  1299.14       515.      3377. 3.385E+05    4.41   1.809  -        
5831.73  1457.54       119.      1047. 1.165E+05    7.62   1.777  -        
6118.31  1529.14       119.      1515. 1.774E+05    5.96   2.713  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17218.    240070.   400.117     0.45   0.772 
Qa-245    978.69   244.69      8067.     50932.    84.886     1.07   0.920 
Qa-344   1377.15   344.29      6516.    147385.   245.641     0.56   1.004 
Qa-779   3116.03   778.91      4755.     38586.    64.309     1.25   1.361 
Qa-964   3856.90   964.06      3158.     37435.    62.391     1.21   1.481 
Qa-1408  5633.48  1408.00       992.     41480.    69.133     1.04   1.821 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8441E-01                                      4.94E+03             
121.78 9.844E-01  (  1.254E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8132E-01                                      4.94E+03             
244.70 9.813E-01  (  4.032E-03 5.35E-01 7.55E+00 G  

Qa-344       9.7525E-01                                      4.94E+03             
344.28 9.752E-01  (  1.245E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7629E-01                                      4.94E+03             
778.90 9.763E-01  (  4.065E-03 6.25E-01 1.30E+01 G  

Qa-964       9.8598E-01                                      4.94E+03             
964.08 9.860E-01  (  3.449E-03 6.03E-01 1.45E+01 G  

Qa-1408      9.8607E-01                                      4.94E+03             
1408.01 9.861E-01  (  1.745E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:02:09
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_002.An1              

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6226E-01    9.8441E-01   4.3901E-03    1.1247E-01  1.254E-03
Qa-245       9.5923E-01    9.8132E-01   1.0506E-02    1.1252E-01  4.032E-03
Qa-344       9.5330E-01    9.7525E-01   5.4176E-03    1.1147E-01  1.245E-03
Qa-779       9.5432E-01    9.7629E-01   1.2196E-02    1.1212E-01  4.065E-03
Qa-964       9.6379E-01    9.8598E-01   1.1898E-02    1.1319E-01  3.449E-03
Qa-1408      9.6387E-01    9.8607E-01   1.0257E-02    1.1304E-01  1.745E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  380.2 to  2035.2 keV)     5.757E+00  µCi           
Total Decayed Activity (  380.2 to  2035.2 keV) 5.8893170E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:40:47

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0440 +0.250035*Channel -1.19697e-008*Channel**2

FWHM (ch) =   2.6034 +0.001049*Channel -4.10934e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.88      121.78   121.78  0.00%      0.76     0.78   -1.79%
978.51      244.70   244.69  0.00%      0.91     0.90    1.55%

1376.86      344.28   344.28 -0.00%      1.00     0.99    0.84%
3115.51      778.90   778.91 -0.00%      1.35     1.37   -1.64%
3856.27      964.08   964.07  0.00%      1.52     1.51    0.90%
5632.63     1408.01  1408.02 -0.00%      1.80     1.80   -0.03%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 17:45:26
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_004.An1              

Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_004.An1

Acquisition information
Start time:                 6/28/2013 14:34:11
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 17:44:47
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.121E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.30keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0186

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.02     1182.   6.81   0.00  0.000E+00
46.56     9217.   2.53   0.69  1.354E-03    46.54   4.252  1.512E+04 Pb210 
59.56    40307.   0.82   0.73  8.835E-03    59.54  35.920  1.179E+03 AM241 
88.06   146800.   0.34   0.74  2.993E-02    88.03   3.626  1.638E+04 CD109 
122.05    92489.   0.43   0.77  4.397E-02   122.06  85.510  3.588E+02 Co57  
136.46    12055.   1.98   0.79  4.635E-02
165.80    88800.   0.44   0.82  4.743E-02   165.86  79.900  5.324E+02 Ce139 
238.62     1233.  13.85   0.65  4.224E-02
255.13     2775.   6.29   0.97  4.077E-02
279.20    26440.   0.81   0.93  3.870E-02   279.20  81.480  1.100E+03 Hg203 
351.95     1227.  10.61   1.00  3.334E-02
391.71    70182.   0.47   1.02  3.099E-02   391.70  64.970  9.442E+02 SN113 
513.98    45611.   0.62   1.15  2.563E-02   514.00  98.500  1.124E+03 Sr85  
609.29      704.  15.55   0.85  2.276E-02
661.66    96207.   0.38   1.29  2.148E-02   661.66  84.990  4.934E+02 CS137 
814.16      727.  16.25   1.34  1.860E-02
898.04    85182.   0.41   1.47  1.737E-02   898.04  93.900  1.540E+03 Y898  

1173.23   106949.   0.34   1.66  1.436E-02  1173.23  99.850  7.363E+02 Co1173
1324.97     1327.   8.38   2.11  1.313E-02
1332.49    97210.   0.34   1.78  1.307E-02  1332.49  99.983  7.344E+02 Co1332
1460.92      888.  10.36   1.62  1.218E-02
1836.01    55058.   0.45   2.03  1.010E-02  1836.05  99.320  1.619E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.02      3532.      1182. 0.000E+00   13.63   0.000  -      s 
545.73   136.46     19422.     12055. 2.601E+05    3.95   0.793  -        
954.42   238.62     12680.      1233. 2.918E+04   27.69   0.649  -      s 

1020.47   255.13     12063.      2775. 6.807E+04   12.59   0.973  -        
1407.79   351.95      8462.      1149. 3.447E+04   25.49   1.098  -        
2437.29   609.29      4703.       704. 3.096E+04   31.09   0.854  -      s 
3256.97   814.16      4562.       727. 3.909E+04   32.50   1.337  -      s 
5301.00  1324.97      2906.      1327. 1.011E+05   16.77   2.109  -        
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5845.07  1460.92      1893.       888. 7.290E+04   20.72   1.621  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.13    46.56     21472.      9217.     0.853     5.06   0.692 
AM-241    238.14    59.56     29208.     40307.     3.732     1.65   0.725 
CD-109    352.16    88.06     38196.    146800.    13.593     0.67   0.743 
Co-57     488.10   122.05     26535.     92489.     8.564     0.86   0.772 
Ce-139    663.12   165.80     22595.     88800.     8.222     0.87   0.823 
Hg-203   1116.70   279.19     14436.     26301.     2.435     1.96   0.943 
SN-113   1566.83   391.71     11832.     70182.     6.498     0.94   1.022 
Sr-85    2055.99   513.98     10826.     45611.     4.223     1.24   1.148 
CS-137   2646.83   661.66     10402.     96207.     8.908     0.77   1.287 
Y-898    3592.62   898.04      9250.     85182.     7.887     0.83   1.469 
Co-1173  4693.75  1173.23      5620.    106949.     9.903     0.68   1.660 
Co-1332  5331.09  1332.49      3322.     97210.     9.001     0.69   1.778 
Y-1836   7346.30  1836.01      1352.     55058.     5.098     0.91   2.032 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5117E+04                                      8.12E+03             
46.54 1.512E+04  (  5.600E+02 2.53E+00 4.25E+00 G  

AM-241       1.1786E+03                                      1.58E+05             
59.54 1.179E+03  (  1.164E+01 8.24E-01 3.59E+01 G  

CD-109       1.6378E+04                                      4.61E+02             
88.03 1.638E+04  (  5.080E+01 3.35E-01 3.63E+00 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        3.5881E+02                                      2.72E+02             
122.06 3.588E+02  (  1.472E+00 4.31E-01 8.55E+01 G  

Ce-139       5.3237E+02                                      1.38E+02             
165.86 5.324E+02  (  2.100E+00 4.36E-01 7.99E+01 G  

Hg-203       1.0946E+03                                      4.66E+01             
279.20 1.095E+03  (  1.165E+01 9.82E-01 8.15E+01 G  

SN-113       9.4424E+02                                      1.15E+02             
391.70 9.442E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1241E+03                                      6.48E+01             
514.00 1.124E+03  (  5.975E+00 6.21E-01 9.85E+01 G  

CS-137       4.9337E+02                                      1.10E+04             
661.66 4.934E+02  (  1.219E+00 3.84E-01 8.50E+01 G  

Y-898        1.5404E+03                                      1.07E+02             
898.04 1.540E+03  (  4.052E+00 4.15E-01 9.39E+01 G  

Co-1173      7.3625E+02                                      1.93E+03             
1173.23 7.363E+02  (  1.203E+00 3.41E-01 9.98E+01 G  

Co-1332      7.3441E+02                                      1.93E+03             
1332.49 7.344E+02  (  1.014E+00 3.45E-01 1.00E+02 G  

Y-1836       1.6187E+03                                      1.07E+02             
1836.05 1.619E+03  (  2.519E+00 4.55E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4888E+04    1.5117E+04   7.6442E+02    1.4970E+03  5.600E+02
AM-241       1.1777E+03    1.1786E+03   1.9433E+01    9.4938E+01  1.164E+01
CD-109       1.2531E+04    1.6378E+04   1.0983E+02    1.3573E+03  5.080E+01
Co-57        2.2775E+02    3.5881E+02   3.0921E+00    2.3818E+01  1.472E+00
Ce-139       2.1697E+02    5.3237E+02   4.6408E+00    3.3324E+01  2.100E+00
Hg-203       7.7226E+01    1.0946E+03   2.1501E+01    6.8283E+01  1.165E+01
SN-113       3.2277E+02    9.4424E+02   8.8447E+00    4.9204E+01  3.410E+00
Sr-85        1.6728E+02    1.1241E+03   1.3964E+01    5.8698E+01  5.975E+00
CS-137       4.8785E+02    4.9337E+02   3.7932E+00    2.7001E+01  1.219E+00
Y-898        4.8355E+02    1.5404E+03   1.2785E+01    8.1725E+01  4.052E+00
Co-1173      6.9049E+02    7.3625E+02   5.0281E+00    3.8035E+01  1.203E+00
Co-1332      6.8876E+02    7.3441E+02   5.0602E+00    3.8893E+01  1.014E+00
Y-1836       5.0812E+02    1.6187E+03   1.4715E+01    1.2755E+02  2.519E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.3 keV)     3.247E+04  Bq            
Total Decayed Activity (   25.0 to  2035.3 keV) 4.1850762E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628_006.An1              

Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det13\13_20130628_006.An1

Acquisition information
Start time:                 6/28/2013 18:05:53
Live time:              10800
Real time:              11149
Dead time:                  3.13 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_S21603_8000.Clb

HPGE13 S21603 13_20130628_004 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 17:44:47
Type:                  Polynomial
Uncertainty:           1.108 %
Coefficients:         -0.351520  -4.185132   0.462698

-0.057058   0.002490  -0.000050

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0352

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
25.27     1036.   8.63   0.00  0.000E+00
46.56     8009.   2.58   0.70  1.354E-03    46.54 100.000  5.629E+02 Pb210 
59.56    34637.   0.88   0.71  8.836E-03    59.54 100.000  3.640E+02 AM241 
88.07   123142.   0.36   0.74  2.994E-02    88.03 100.000  5.721E+02 CD109 
122.04    68750.   0.50   0.77  4.397E-02   122.06 100.000  2.885E+02 Co57  
136.44     9216.   2.23   0.80  4.635E-02
165.80    53013.   0.57   0.82  4.743E-02   165.86 100.000  4.039E+02 Ce139 
238.64     1542.   8.89   0.89  4.225E-02
255.08     1537.   9.40   0.96  4.078E-02
279.18     6316.   2.88   0.93  3.870E-02   279.20 100.000  8.436E+02 Hg203 
295.32      648.  19.77   0.97  3.739E-02
351.97      916.  14.64   0.96  3.334E-02
391.70    37202.   0.68   1.06  3.099E-02   391.70 100.000  5.664E+02 SN113 
513.97    16238.   1.22   1.13  2.563E-02   514.00 100.000  1.055E+03 Sr85  
583.13      589.  15.22   1.21  2.347E-02
609.22      937.  11.78   1.20  2.276E-02
661.63    87765.   0.39   1.29  2.149E-02   661.66 100.000  3.848E+02 CS137 
898.00    43090.   0.64   1.48  1.737E-02   898.04 100.000  1.332E+03 Y898  

1173.16    97089.   0.35   1.65  1.436E-02  1173.23 100.000  6.899E+02 Co1173
1332.41    89194.   0.35   1.77  1.307E-02  1332.49 100.000  6.964E+02 Co1332
1460.62      784.   9.55   1.68  1.218E-02
1835.87    28431.   0.63   2.05  1.010E-02  1836.05 100.000  1.511E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.27      4348.      1036. 0.000E+00   17.26   0.000  -      s 
545.67   136.44     13804.      9216. 1.988E+05    4.47   0.801  -        
954.15   238.56      9334.      1506. 3.564E+04   20.13   0.925  -        

1020.25   255.08      8415.      1537. 3.770E+04   18.81   0.964  -        
1181.22   295.32      6859.       648. 1.734E+04   39.54   0.973  -        
1407.84   351.97      6824.       916. 2.746E+04   29.29   0.957  -        
2331.75   582.91      4484.       577. 2.459E+04   39.71   1.364  -        
2436.99   609.22      4163.       937. 4.116E+04   23.56   1.203  -      s 
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
5843.93  1460.62      1206.       784. 6.435E+04   19.10   1.683  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    186.15    46.56     16446.      8009.     0.742     5.15   0.697 
AM-241    238.15    59.56     23499.     34637.     3.207     1.76   0.712 
CD-109    352.17    88.07     28482.    123142.    11.402     0.72   0.745 
Co-57     488.08   122.04     19534.     68750.     6.366     1.01   0.774 
Ce-139    663.12   165.80     14214.     53013.     4.909     1.13   0.816 
Hg-203   1116.65   279.18      9920.      6316.     0.585     5.76   0.930 
SN-113   1566.78   391.70      8413.     37202.     3.445     1.35   1.060 
Sr-85    2055.92   513.97      7371.     16238.     1.504     2.44   1.134 
CS-137   2646.69   661.63      7946.     87765.     8.126     0.79   1.293 
Y-898    3592.43   898.00      7682.     43090.     3.990     1.28   1.479 
Co-1173  4693.49  1173.16      4060.     97089.     8.990     0.70   1.645 
Co-1332  5330.83  1332.41      2264.     89194.     8.259     0.71   1.773 
Y-1836   7345.93  1835.87       676.     28431.     2.632     1.26   2.053 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.6293E+02                                      8.12E+03             
46.54 5.629E+02  (  2.100E+01 2.58E+00 1.00E+02 G  

AM-241       3.6396E+02                                      1.58E+05             
59.54 3.640E+02  (  3.753E+00 8.82E-01 1.00E+02 G  

CD-109       5.7213E+02                                      4.61E+02             
88.03 5.721E+02  (  1.827E+00 3.58E-01 1.00E+02 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Co-57        2.8848E+02                                      2.72E+02             
122.06 2.885E+02  (  1.366E+00 5.03E-01 1.00E+02 G  

Ce-139       4.0389E+02                                      1.38E+02             
165.86 4.039E+02  (  2.116E+00 5.66E-01 1.00E+02 G  

Hg-203       8.4364E+02                                      4.66E+01             
279.20 8.436E+02  (  3.099E+01 2.88E+00 1.00E+02 G  

SN-113       5.6644E+02                                      1.15E+02             
391.70 5.664E+02  (  3.254E+00 6.76E-01 1.00E+02 G  

Sr-85        1.0555E+03                                      6.48E+01             
514.00 1.055E+03  (  1.300E+01 1.22E+00 1.00E+02 G  

CS-137       3.8475E+02                                      1.10E+04             
661.66 3.848E+02  (  9.105E-01 3.93E-01 1.00E+02 G  

Y-898        1.3319E+03                                      1.07E+02             
898.04 1.332E+03  (  6.313E+00 6.40E-01 1.00E+02 G  

Co-1173      6.8989E+02                                      1.93E+03             
1173.23 6.899E+02  (  1.055E+00 3.49E-01 1.00E+02 G  

Co-1332      6.9645E+02                                      1.93E+03             
1332.49 6.964E+02  (  8.657E-01 3.54E-01 1.00E+02 G  

Y-1836       1.5112E+03                                      1.07E+02             
1836.05 1.511E+03  (  3.220E+00 6.31E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
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} - Peak is too close to another for the activity
to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.5008E+02    5.6293E+02   2.8996E+01    5.6017E+01  2.100E+01
AM-241       3.6353E+02    3.6396E+02   6.4222E+00    2.9406E+01  3.753E+00
CD-109       3.8114E+02    5.7213E+02   4.0964E+00    4.7436E+01  1.827E+00
Co-57        1.4476E+02    2.8848E+02   2.9015E+00    1.9208E+01  1.366E+00
Ce-139       1.0350E+02    4.0389E+02   4.5704E+00    2.5449E+01  2.116E+00
Hg-203       1.5112E+01    8.4364E+02   4.8598E+01    6.9690E+01  3.099E+01
SN-113       1.1116E+02    5.6644E+02   7.6605E+00    3.0030E+01  3.254E+00
Sr-85        5.8662E+01    1.0555E+03   2.5702E+01    5.9383E+01  1.300E+01
CS-137       3.7824E+02    3.8475E+02   3.0215E+00    2.1066E+01  9.105E-01
Y-898        2.2968E+02    1.3319E+03   1.7057E+01    7.1848E+01  6.313E+00
Co-1173      6.2590E+02    6.8989E+02   4.8183E+00    3.5654E+01  1.055E+00
Co-1332      6.3185E+02    6.9645E+02   4.9344E+00    3.6901E+01  8.657E-01
Y-1836       2.6060E+02    1.5112E+03   1.9081E+01    1.1981E+02  3.220E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.2 keV)     3.854E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.2 keV) 9.2711074E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             
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Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:23:41

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0286 +0.250050*Channel -1.24907e-008*Channel**2

FWHM (ch) =   2.6442 +0.001113*Channel -4.96984e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.90      121.78   121.78  0.01%      0.78     0.79   -1.23%
978.51      244.70   244.69  0.00%      0.94     0.92    2.45%

1376.88      344.28   344.29 -0.00%      1.01     1.02   -1.02%
3115.40      778.90   778.91 -0.00%      1.39     1.41   -1.27%
3856.11      964.08   964.06  0.00%      1.57     1.55    1.10%
5632.41     1408.01  1408.02 -0.00%      1.83     1.83   -0.15%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    13_S21603_8000.Clb
Energy Calibration Date: 1/16/2014  Time: 11:34:30

Efficiency Calibration Date: 6/28/2013  Time: 17:44:47

Calibration Description:
HPGE13 S21603 13_20130628_004 RA226

Energy Calibration Fit
Energy =   0.0418 +0.250030*Channel -1.16091e-008*Channel**2

FWHM (ch) =   2.5963 +0.001126*Channel -5.22035e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
486.91      121.78   121.78  0.00%      0.77     0.78   -1.76%
978.52      244.70   244.69  0.00%      0.94     0.91    2.87%

1376.92      344.28   344.29 -0.00%      1.00     1.01   -1.17%
3115.57      778.90   778.91 -0.00%      1.40     1.40   -0.09%
3856.33      964.08   964.06  0.00%      1.54     1.54   -0.10%
5632.71     1408.01  1408.02 -0.00%      1.82     1.82    0.06%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.1080 %

Coefficients:
-0.351520 -4.185132 0.462698 -0.057058 0.002490 -0.000050

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.3508E-003  1.3481E-003     0.20%
59.54  8.7615E-003  8.8222E-003    -0.69%
88.03  3.0938E-002  2.9915E-002     3.31%
122.06  4.3361E-002  4.3973E-002    -1.41%
165.86  4.6350E-002  4.7428E-002    -2.32%
279.20  3.9305E-002  3.8702E-002     1.53%
391.70  3.1357E-002  3.0988E-002     1.18%
514.00  2.5446E-002  2.5630E-002    -0.72%
661.66  2.2377E-002  2.1485E-002     3.99%
898.04  1.6937E-002  1.7371E-002    -2.56%

1173.23  1.4107E-002  1.4363E-002    -1.81%
1332.49  1.2819E-002  1.3071E-002    -1.96%
1836.05  1.0341E-002  1.0102E-002     2.32%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S22259,Point Source                                       

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_002.An1

Acquisition information
Start time:                 7/2/2013 11:11:36
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:26:19
Zero offset:          -0.004 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.538E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0107

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.66     1728.   6.44   1.31  4.642E-02
39.90     1739.   7.77   0.81  4.546E-02
45.35     2635.   4.89   0.70  4.509E-02
46.64      822.  15.27   0.70  4.501E-02
121.77   242220.   0.22   0.78  3.994E-02   121.78  28.410  9.844E-01 QA122 
244.71    50898.   0.49   0.90  3.164E-02   244.70   7.550  9.823E-01 Qa245 
295.96     2745.   4.09   0.97  2.872E-02
325.04      512.  17.38   0.85  2.707E-02
329.48      766.  14.15   1.01  2.682E-02
344.29   146079.   0.28   1.00  2.597E-02   344.28  26.590  9.752E-01 Qa344 
367.51     5302.   2.59   1.04  2.531E-02
411.13    10248.   1.49   1.08  2.407E-02
415.82      393.  19.26   1.01  2.393E-02
443.96    13403.   1.16   1.08  2.313E-02
488.72     1571.   6.46   1.15  2.185E-02
503.45      469.  16.94   0.76  2.143E-02
564.00     1799.   4.91   1.20  1.971E-02
566.78      461.  17.86   1.20  1.963E-02
586.24     1559.   6.94   1.29  1.907E-02
656.73      481.  19.56   0.73  1.706E-02
674.67      541.  13.88   1.29  1.654E-02
678.67     1444.   5.64   1.29  1.643E-02
688.65     2776.   4.57   1.25  1.615E-02
719.38     1064.   7.34   1.33  1.527E-02
723.49      455.  16.41   1.33  1.515E-02
764.97      612.  15.53   1.05  1.397E-02
778.94    37164.   0.56   1.37  1.357E-02   778.90  12.970  9.736E-01 Qa779 
810.52     1040.   9.17   1.51  1.329E-02
867.40    11092.   1.55   1.39  1.278E-02
900.93      398.  19.89   1.22  1.247E-02
919.38     1205.   7.50   1.49  1.231E-02
926.30      682.  14.11   1.25  1.225E-02
964.06    36922.   0.61   1.52  1.191E-02   964.08  14.500  9.859E-01 Qa964 

1005.20     1978.   3.95   1.68  1.164E-02
1085.89    24613.   0.68   1.59  1.110E-02
1089.92     4035.   2.14   1.60  1.107E-02
1112.04    32408.   0.64   1.57  1.093E-02
1123.13      984.   6.77   1.59  1.085E-02
1212.94     2946.   3.04   1.65  1.026E-02
1233.98      590.  10.19   1.31  1.012E-02
1250.02      504.   8.58   1.70  1.001E-02
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1299.07     3283.   2.16   1.61  9.689E-03
1407.99    39987.   0.53   1.80  8.968E-03  1408.01  20.850  9.860E-01 Qa1408
1457.55     1040.   3.80   1.79  8.640E-03
1527.84      485.   9.89   1.85  8.175E-03
1529.81     1003.   4.39   1.86  8.162E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.62    25.66      5617.      1728. 3.723E+04   12.89   1.310  -      s 
159.59    39.90      8690.      1739. 3.825E+04   15.54   0.809  -        
181.37    45.31      6992.      2635. 5.844E+04    9.78   0.701  -       D
186.55    46.60      7469.       822. 1.827E+04   30.53   0.703  -       D

1183.72   295.96      4117.      2745. 9.555E+04    8.19   0.973  -        
1300.04   325.04      3371.       512. 1.892E+04   34.77   0.848  -        
1317.80   329.48      4392.       766. 2.856E+04   28.30   1.012  -      s 
1469.91   367.51      4366.      5302. 2.095E+05    5.18   1.039  -      s 
1644.40   411.13      4110.     10248. 4.258E+05    2.99   1.080  -        
1663.15   415.82      2322.       393. 1.643E+04   38.51   1.013  -        
1775.73   443.96      3630.     13403. 5.795E+05    2.33   1.081  -        
1954.77   488.72      3110.      1571. 7.188E+04   12.91   1.154  -        
2013.70   503.45      2433.       469. 2.187E+04   33.88   0.759  -      s 
2255.93   563.93      3009.      1799. 9.130E+04    9.83   1.196  -       D
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Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2267.04   566.71      3167.       461. 2.351E+04   35.73   1.198  -       D
2344.90   586.24      3496.      1559. 8.176E+04   13.87   1.287  -        
2626.87   656.73      2886.       481. 2.819E+04   39.13   0.727  -      s 
2698.71   674.69      2742.       509. 3.076E+04   34.96   1.251  -        
2714.72   678.69      2767.      1362. 8.292E+04   14.01   1.345  -        
2754.57   688.65      3808.      2776. 1.719E+05    9.14   1.248  -        
2877.19   719.30      2548.      1014. 6.638E+04   17.53   1.108  -        
3059.91   764.97      2903.       612. 4.380E+04   31.07   1.048  -        
3242.14   810.52      2684.      1040. 7.828E+04   18.34   1.511  -        
3469.71   867.40      4461.     11092. 8.682E+05    3.09   1.393  -        
3603.89   900.93      2101.       398. 3.194E+04   39.78   1.217  -        
3677.67   919.38      2171.      1205. 9.786E+04   14.99   1.488  -      s 
3705.36   926.30      2448.       682. 5.565E+04   28.22   1.250  -        
4021.07  1005.20      1294.      1978. 1.700E+05    7.91   1.680  -        
4343.69  1085.83      3343.     23959. 2.158E+06    1.60   1.593  -        
4359.78  1089.85      1966.      3191. 2.882E+05    5.84   1.357  -       D
4448.57  1112.04      2454.     32408. 2.966E+06    1.28   1.575  -        
4492.97  1123.13      1150.       984. 9.065E+04   13.53   1.586  -        
4852.33  1212.94      1299.      2946. 2.871E+05    6.08   1.653  -        
4936.53  1233.98       865.       590. 5.830E+04   20.39   1.306  -        
5001.07  1250.11       882.       536. 5.357E+04   23.51   1.153  -      s 
5197.01  1299.07       447.      3283. 3.389E+05    4.32   1.605  -        
5831.25  1457.55       102.      1040. 1.204E+05    7.60   1.786  -        
6112.56  1527.79       909.       485. 5.934E+04   19.79   1.855  -       D
6120.43  1529.76       468.      1003. 1.229E+05    8.78   1.856  -       D

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17437.    242220.   403.700     0.44   0.779 
Qa-245    978.70   244.70      7754.     50727.    84.544     1.06   0.906 
Qa-344   1377.04   344.29      6779.    146079.   243.465     0.56   0.997 
Qa-779   3115.64   778.90      4527.     37760.    62.934     1.25   1.366 
Qa-964   3856.46   964.06      3082.     36922.    61.536     1.21   1.521 
Qa-1408  5632.87  1407.99       904.     39987.    66.644     1.05   1.795 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8438E-01                                      4.94E+03             
121.78 9.844E-01  (  1.250E-03 2.22E-01 2.84E+01 G  

Qa-245       9.7901E-01                                      4.94E+03             
244.70 9.790E-01  (  3.960E-03 5.31E-01 7.55E+00 G  

Qa-344       9.7521E-01                                      4.94E+03             
344.28 9.752E-01  (  1.281E-03 2.80E-01 2.66E+01 G  

Qa-779       9.8920E-01                                      4.94E+03             
778.90 9.892E-01  (  4.107E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8595E-01                                      4.94E+03             
964.08 9.859E-01  (  3.454E-03 6.07E-01 1.45E+01 G  

Qa-1408      9.8603E-01                                      4.94E+03             
1408.01 9.860E-01  (  1.728E-03 5.27E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6170E-01    9.8438E-01   4.3718E-03    1.1247E-01  1.250E-03
Qa-245       9.5645E-01    9.7901E-01   1.0389E-02    1.1225E-01  3.960E-03
Qa-344       9.5274E-01    9.7521E-01   5.4578E-03    1.1147E-01  1.281E-03
Qa-779       9.6641E-01    9.8920E-01   1.2334E-02    1.1360E-01  4.107E-03
Qa-964       9.6323E-01    9.8595E-01   1.1963E-02    1.1319E-01  3.454E-03
Qa-1408      9.6331E-01    9.8603E-01   1.0384E-02    1.1305E-01  1.728E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1529.7 to  2035.4 keV)     5.764E+00  µCi           
Total Decayed Activity ( 1529.7 to  2035.4 keV) 5.8997774E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/2/2014  Time: 14:16:57

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0283 +0.250084*Channel -1.64717e-008*Channel**2

FWHM (ch) =   2.6187 +0.001046*Channel -4.44543e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.22%
978.67      244.70   244.71 -0.00%      0.91     0.90    0.89%

1376.94      344.28   344.29 -0.00%      1.00     0.99    0.63%
3115.32      778.90   778.90 -0.00%      1.36     1.36   -0.44%
3856.06      964.08   964.07  0.00%      1.50     1.50   -0.03%
5632.38     1408.01  1408.02 -0.00%      1.78     1.77    0.08%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Sample description                                             
RICAL,S21603,TUNACAN                                            

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_004.An1

Acquisition information
Start time:                 7/2/2013 12:32:56
Live time:              10800
Real time:              11275
Dead time:                  4.21 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 15:48:45
Zero offset:           0.046 keV
Gain:                  0.250 keV/channel
Quadratic:            -9.499E-09 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyCalibrationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/1/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0134

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    Bq      

_____________________________________________________________________________
25.42     1337.   7.42   0.62  0.000E+00
46.54     6979.   3.17   0.66  1.022E-03    46.54   4.252  1.512E+04 Pb210 
59.51    35338.   0.94   0.72  7.709E-03    59.54  35.920  1.179E+03 AM241 
88.04   142207.   0.34   0.74  2.923E-02    88.03   3.626  1.634E+04 CD109 
122.07    91715.   0.45   0.78  4.390E-02   122.06  85.510  3.600E+02 Co57  
136.48    11647.   2.04   0.80  4.633E-02
165.85    87027.   0.44   0.82  4.738E-02   165.86  79.900  5.327E+02 Ce139 
238.61     1327.  12.88   0.96  4.203E-02
255.11     2786.   6.28   0.99  4.053E-02
279.21    24581.   1.04   0.95  3.844E-02   279.20  81.480  1.092E+03 Hg203 
351.84     1206.  12.92   1.20  3.305E-02
391.71    67895.   0.47   1.06  3.068E-02   391.70  64.970  9.445E+02 SN113 
514.00    43619.   0.64   1.14  2.533E-02   514.00  98.500  1.134E+03 Sr85  
583.24      570.  19.93   1.21  2.316E-02
609.48      850.  15.78   1.12  2.245E-02
661.64    95210.   0.37   1.29  2.119E-02   661.66  84.990  4.952E+02 CS137 
898.02    81000.   0.42   1.45  1.707E-02   898.04  93.900  1.529E+03 Y898  

1173.21   103847.   0.34   1.61  1.406E-02  1173.23  99.850  7.314E+02 Co1173
1324.96     1147.   9.49   1.70  1.282E-02
1332.47    95086.   0.35   1.74  1.276E-02  1332.49  99.983  7.368E+02 Co1332
1836.01    52081.   0.47   2.00  9.779E-03  1836.05  99.320  1.622E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.49    25.42      5316.      1337. 0.000E+00   14.84   0.617  -      s 
545.74   136.48     19462.     11647. 2.514E+05    4.08   0.798  -        
954.25   238.61     12673.      1327. 3.157E+04   25.76   0.958  -        

1020.26   255.11     12106.      2786. 6.874E+04   12.56   0.993  -        
1407.17   351.84      9231.      1206. 3.649E+04   25.84   1.200  -      s 
2332.87   583.24      4928.       570. 2.459E+04   39.87   1.208  -        
2437.87   609.48      6120.       850. 3.786E+04   31.56   1.121  -        
5300.49  1324.96      2892.      1147. 8.951E+04   18.97   1.701  -      s 
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s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyCalibrationDDEP.Lib   

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.95    46.54     20054.      6979.     0.646     6.35   0.664 
AM-241    237.84    59.51     29842.     35338.     3.272     1.88   0.715 
CD-109    351.98    88.04     37104.    142207.    13.167     0.68   0.743 
Co-57     488.08   122.07     30263.     91715.     8.492     0.91   0.776 
Ce-139    663.22   165.85     23011.     87027.     8.058     0.89   0.819 
Hg-203   1116.67   279.21     14600.     24581.     2.276     2.08   0.945 
SN-113   1566.70   391.71     11066.     67895.     6.287     0.94   1.057 
Sr-85    2055.90   514.00     10857.     43619.     4.039     1.28   1.142 
CS-137   2646.54   661.64      8840.     95210.     8.816     0.75   1.293 
Y-898    3592.22   898.02      8643.     81000.     7.500     0.84   1.451 
Co-1173  4693.30  1173.21      5339.    103847.     9.615     0.69   1.610 
Co-1332  5330.55  1332.47      3598.     95086.     8.804     0.70   1.736 
Y-1836   7345.59  1836.01      1673.     52081.     4.822     0.95   1.997 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

Bq            keV     Bq            Bq             COMMENTS
_____________________________________________________________________________

Pb-210       1.5116E+04                                      8.12E+03             
46.54 1.512E+04  (  7.147E+02 3.17E+00 4.25E+00 G  

AM-241       1.1790E+03                                      1.58E+05             
59.54 1.179E+03  (  1.343E+01 9.38E-01 3.59E+01 G  

CD-109       1.6335E+04                                      4.61E+02             
88.03 1.634E+04  (  5.155E+01 3.41E-01 3.63E+00 G  

Co-57        3.6002E+02                                      2.72E+02             
122.06 3.600E+02  (  1.591E+00 4.54E-01 8.55E+01 G  
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Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       5.3267E+02                                      1.38E+02             
165.86 5.327E+02  (  2.163E+00 4.44E-01 7.99E+01 G  

Hg-203       1.0919E+03                                      4.66E+01             
279.20 1.092E+03  (  1.251E+01 1.04E+00 8.15E+01 G  

SN-113       9.4451E+02                                      1.15E+02             
391.70 9.445E+02  (  3.410E+00 4.68E-01 6.50E+01 G  

Sr-85        1.1343E+03                                      6.48E+01             
514.00 1.134E+03  (  6.313E+00 6.42E-01 9.85E+01 G  

CS-137       4.9520E+02                                      1.10E+04             
661.66 4.952E+02  (  1.139E+00 3.73E-01 8.50E+01 G  

Y-898        1.5286E+03                                      1.07E+02             
898.04 1.529E+03  (  4.088E+00 4.21E-01 9.39E+01 G  

Co-1173      7.3138E+02                                      1.93E+03             
1173.23 7.314E+02  (  1.199E+00 3.43E-01 9.98E+01 G  

Co-1332      7.3679E+02                                      1.93E+03             
1332.49 7.368E+02  (  1.083E+00 3.51E-01 1.00E+02 G  

Y-1836       1.6224E+03                                      1.07E+02             
1836.05 1.622E+03  (  2.969E+00 4.74E-01 9.93E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
Bq            Bq            Bq            Bq                          

_____________________________________________________________________________
Pb-210       1.4883E+04    1.5116E+04   9.5980E+02    1.6055E+03  7.147E+02
AM-241       1.1780E+03    1.1790E+03   2.2125E+01    9.5551E+01  1.343E+01
CD-109       1.2425E+04    1.6335E+04   1.1136E+02    1.3539E+03  5.155E+01
Co-57        2.2625E+02    3.6002E+02   3.2694E+00    2.3920E+01  1.591E+00
Ce-139       2.1286E+02    5.3267E+02   4.7278E+00    3.3354E+01  2.163E+00
Hg-203       7.2675E+01    1.0919E+03   2.2730E+01    6.8528E+01  1.251E+01
SN-113       3.1534E+02    9.4451E+02   8.8463E+00    4.9218E+01  3.410E+00
Sr-85        1.6188E+02    1.1343E+03   1.4559E+01    5.9344E+01  6.313E+00
CS-137       4.8954E+02    4.9520E+02   3.6947E+00    2.7086E+01  1.139E+00
Y-898        4.6778E+02    1.5286E+03   1.2879E+01    8.1129E+01  4.088E+00
Co-1173      6.8495E+02    7.3138E+02   5.0159E+00    3.7785E+01  1.199E+00
Co-1332      6.9002E+02    7.3679E+02   5.1696E+00    3.9032E+01  1.083E+00
Y-1836       4.9649E+02    1.6224E+03   1.5381E+01    1.2792E+02  2.969E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.230E+04  Bq            
Total Decayed Activity (   25.0 to  2035.5 keV) 4.1807801E+04  Bq            

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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ORTEC g v - i (3135) Env32  G53W4.25  7/2/2013 19:51:42
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

Sample description                                             
RICV,S21306,EFFICIENCY VERIFICATION                             

Spectrum Filename: C:\User\Spectra\Det14\14_20130702_006.An1

Acquisition information
Start time:                 7/2/2013 16:45:46
Live time:              10800
Real time:              11148
Dead time:                  3.12 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_S21603_8000.Clb

HPGE14 S21603 14_20130702_004                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 15:48:45
Type:                  Polynomial
Uncertainty:           1.327 %
Coefficients:         -0.370547  -4.178916   0.454685

-0.054733   0.002281  -0.000046

Library Files
Main analysis library:      EfficiencyVerificationDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

Half lives decay limit:    12.000
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       10/1/2012 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.   13 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0387

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    GPS/Sour

_____________________________________________________________________________
24.99      841.   8.08   0.00  0.000E+00
46.48     6356.   3.06   0.67  9.927E-04    46.54 100.000  5.899E+02 Pb210 
59.46    30235.   0.94   0.71  7.678E-03    59.54 100.000  3.625E+02 AM241 
88.00   117813.   0.37   0.74  2.920E-02    88.03 100.000  5.636E+02 CD109 
122.05    68301.   0.45   0.77  4.389E-02   122.06 100.000  2.900E+02 Co57  
136.44     8988.   2.30   0.78  4.633E-02
165.82    51546.   0.58   0.83  4.738E-02   165.86 100.000  4.010E+02 Ce139 
238.54     1414.  10.84   0.73  4.203E-02
255.19     1426.  10.15   0.93  4.053E-02
279.22     5909.   3.05   0.92  3.843E-02   279.20 100.000  8.427E+02 Hg203 
295.24      643.  19.88   0.77  3.712E-02
351.92     1145.  11.66   1.03  3.304E-02
391.71    36268.   0.70   1.05  3.068E-02   391.70 100.000  5.711E+02 SN113 
514.00    15192.   1.29   1.10  2.533E-02   514.00 100.000  1.042E+03 Sr85  
609.32      758.  14.10   1.07  2.246E-02
661.65    87343.   0.39   1.28  2.119E-02   661.66 100.000  3.883E+02 CS137 
898.02    41461.   0.62   1.44  1.707E-02   898.04 100.000  1.338E+03 Y898  

1173.20    94507.   0.36   1.61  1.406E-02  1173.23 100.000  6.870E+02 Co1173
1332.45    86255.   0.37   1.70  1.276E-02  1332.49 100.000  6.908E+02 Co1332
1460.83      717.   6.83   1.78  1.187E-02
1835.91    26668.   0.66   1.97  9.780E-03  1836.05 100.000  1.502E+03 Y1836 

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.99      2517.       841. 0.000E+00   16.16   0.000  -      s 
545.69   136.44     14115.      8988. 1.940E+05    4.61   0.780  -        
954.01   238.54      9595.      1414. 3.363E+04   21.68   0.728  -        

1020.61   255.19      8497.      1426. 3.519E+04   20.31   0.933  -      s 
1180.77   295.24      6817.       643. 1.732E+04   39.75   0.771  -        
1407.48   351.92      6675.      1145. 3.465E+04   23.33   1.034  -        
2437.04   609.32      4106.       758. 3.377E+04   28.20   1.074  -        
5843.84  1460.80       942.       742. 6.256E+04   17.12   1.612  -        
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: EfficiencyVerificationDDEP.Lib  

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
Pb-210    185.92    46.48     14932.      6356.     0.588     6.11   0.666 
AM-241    237.85    59.46     21008.     30235.     2.799     1.88   0.711 
CD-109    351.96    88.00     28641.    117813.    10.909     0.74   0.742 
Co-57     488.08   122.04     18992.     67652.     6.264     1.00   0.770 
Ce-139    663.19   165.82     14422.     51546.     4.773     1.16   0.826 
Hg-203   1116.73   279.22      9833.      5909.     0.547     6.10   0.920 
SN-113   1566.64   391.71      9053.     36268.     3.358     1.41   1.050 
Sr-85    2055.77   514.00      7459.     15192.     1.407     2.58   1.097 
CS-137   2646.38   661.65      7586.     87343.     8.087     0.78   1.283 
Y-898    3592.00   898.02      6409.     41461.     3.839     1.24   1.437 
Co-1173  4692.98  1173.20      4403.     94507.     8.751     0.71   1.614 
Co-1332  5330.19  1332.45      2902.     86255.     7.987     0.73   1.703 
Y-1836   7345.10  1835.91       886.     26668.     2.469     1.32   1.974 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

GPS/Source    keV     GPS/Source    GPS/Source     COMMENTS
_____________________________________________________________________________

Pb-210       5.8994E+02                                      8.12E+03             
46.54 5.899E+02  (  2.643E+01 3.06E+00 1.00E+02 G  

AM-241       3.6247E+02                                      1.58E+05             
59.54 3.625E+02  (  4.049E+00 9.39E-01 1.00E+02 G  

CD-109       5.6359E+02                                      4.61E+02             
88.03 5.636E+02  (  1.886E+00 3.69E-01 1.00E+02 G  

Co-57        2.8725E+02                                      2.72E+02             
122.06 2.873E+02  (  1.363E+00 5.02E-01 1.00E+02 G  
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            

Ce-139       4.0099E+02                                      1.38E+02             
165.86 4.010E+02  (  2.177E+00 5.79E-01 1.00E+02 G  

Hg-203       8.4272E+02                                      4.66E+01             
279.20 8.427E+02  (  3.295E+01 3.05E+00 1.00E+02 G  

SN-113       5.7108E+02                                      1.15E+02             
391.70 5.711E+02  (  3.491E+00 7.04E-01 1.00E+02 G  

Sr-85        1.0422E+03                                      6.48E+01             
514.00 1.042E+03  (  1.381E+01 1.29E+00 1.00E+02 G  

CS-137       3.8835E+02                                      1.10E+04             
661.66 3.883E+02  (  9.023E-01 3.92E-01 1.00E+02 G  

Y-898        1.3376E+03                                      1.07E+02             
898.04 1.338E+03  (  6.018E+00 6.19E-01 1.00E+02 G  

Co-1173      6.8703E+02                                      1.93E+03             
1173.23 6.870E+02  (  1.124E+00 3.57E-01 1.00E+02 G  

Co-1332      6.9080E+02                                      1.93E+03             
1332.49 6.908E+02  (  1.005E+00 3.67E-01 1.00E+02 G  

Y-1836       1.5023E+03                                      1.07E+02             
1836.05 1.502E+03  (  3.906E+00 6.62E-01 1.00E+02 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
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Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702_006.An1              

F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
GPS/Source    GPS/Source    GPS/Source    GPS/Source    GPS/Source    

_____________________________________________________________________________
Pb-210       5.7628E+02    5.8994E+02   3.6053E+01    6.1828E+01  2.643E+01
AM-241       3.6204E+02    3.6247E+02   6.8095E+00    2.9379E+01  4.049E+00
CD-109       3.7324E+02    5.6359E+02   4.1640E+00    4.6739E+01  1.886E+00
Co-57        1.4271E+02    2.8725E+02   2.8815E+00    1.9125E+01  1.363E+00
Ce-139       1.0073E+02    4.0099E+02   4.6428E+00    2.5285E+01  2.177E+00
Hg-203       1.4235E+01    8.4272E+02   5.1386E+01    7.1624E+01  3.295E+01
SN-113       1.0944E+02    5.7108E+02   8.0437E+00    3.0359E+01  3.491E+00
Sr-85        5.5536E+01    1.0422E+03   2.6858E+01    5.9294E+01  1.381E+01
CS-137       3.8168E+02    3.8835E+02   3.0408E+00    2.1261E+01  9.023E-01
Y-898        2.2483E+02    1.3376E+03   1.6554E+01    7.2023E+01  6.018E+00
Co-1173      6.2241E+02    6.8703E+02   4.9064E+00    3.5520E+01  1.124E+00
Co-1332      6.2583E+02    6.9080E+02   5.0771E+00    3.6626E+01  1.005E+00
Y-1836       2.5250E+02    1.5023E+03   1.9895E+01    1.1926E+02  3.906E+00

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     3.841E+03  GPS/Source    
Total Decayed Activity (   25.0 to  2035.5 keV) 9.2663594E+03  GPS/Source    

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/3/2014  Time: 12:41:17

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0252 +0.250084*Channel -1.5444e-008*Channel**2

FWHM (ch) =   2.5858 +0.001094*Channel -5.03583e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.03      121.78   121.77  0.01%      0.77     0.78   -1.11%
978.66      244.70   244.71 -0.00%      0.91     0.90    1.02%

1376.90      344.28   344.29 -0.00%      1.00     1.00   -0.27%
3115.26      778.90   778.90  0.00%      1.40     1.38    1.99%
3856.01      964.08   964.07  0.00%      1.48     1.51   -2.21%
5632.23     1408.01  1408.02 -0.00%      1.79     1.79    0.38%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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Calibration Data from file:    14_S21603_8000.Clb
Energy Calibration Date: 1/6/2014  Time: 12:14:59

Efficiency Calibration Date: 7/2/2013  Time: 15:48:45

Calibration Description:
HPGE14 S21603 14_20130702_004 RA226

Energy Calibration Fit
Energy =  -0.0311 +0.250086*Channel -1.69905e-008*Channel**2

FWHM (ch) =   2.5980 +0.001102*Channel -5.13865e-008*Channel**2

Energy/FWHM Table
Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta

----------------------------------------------------------------
487.04      121.78   121.77  0.01%      0.77     0.78   -1.09%
978.69      244.70   244.71 -0.00%      0.92     0.91    1.09%

1376.94      344.28   344.29 -0.00%      1.01     1.00    0.14%
3115.33      778.90   778.90  0.00%      1.38     1.38   -0.10%
3856.09      964.08   964.07  0.00%      1.52     1.52   -0.21%
5632.42     1408.01  1408.02 -0.00%      1.79     1.79    0.09%

Efficiency Calibration Fit
Polynomial          Uncertainty = 1.3270 %

Coefficients:
-0.370547 -4.178916 0.454685 -0.054733 0.002281 -0.000046

Efficiency Table
Energy   Efficiency          Fit     Delta

---------------------------------------------
46.54  1.0231E-003  1.0212E-003     0.19%
59.54  7.6817E-003  7.7326E-003    -0.66%
88.03  3.0147E-002  2.9227E-002     3.05%
122.06  4.3429E-002  4.3895E-002    -1.07%
165.86  4.6329E-002  4.7380E-002    -2.27%
279.20  3.8726E-002  3.8437E-002     0.75%
391.70  3.1059E-002  3.0685E-002     1.20%
514.00  2.5375E-002  2.5329E-002     0.18%
661.66  2.2150E-002  2.1189E-002     4.34%
898.04  1.6521E-002  1.7075E-002    -3.35%

1173.23  1.3717E-002  1.4059E-002    -2.49%
1332.49  1.2557E-002  1.2762E-002    -1.63%
1836.05  1.0034E-002  9.7793E-003     2.54%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.12E+003  15087.00    641.50  4.10% 1/1/2013 09:00:00
Am-241     59.54  35.92 1.58E+005   1186.80    426.30  3.50% 1/1/2013 09:00:00
Cd-109     88.03   3.63 4.61E+002  15838.00    574.30  4.70% 1/1/2013 09:00:00
Co-57     122.06  85.51 2.72E+002    363.93    311.20  4.10% 1/1/2013 09:00:00
Ce-139    165.86  79.90 1.38E+002    544.93    435.40  3.90% 1/1/2013 09:00:00
Hg-203    279.20  81.48 4.66E+001   1084.80    883.90  3.80% 1/1/2013 09:00:00
Sn-113    391.70  64.97 1.15E+002    933.51    606.50  3.90% 1/1/2013 09:00:00
Sr-85     514.00  98.50 6.48E+001   1133.00   1116.00  3.50% 1/1/2013 09:00:00
Cs-137    661.66  84.99 1.10E+004    473.70    402.60  4.00% 1/1/2013 09:00:00
Y-898     898.04  93.90 1.07E+002   1580.40   1484.00  3.90% 1/1/2013 09:00:00
Co-1173  1173.23  99.85 1.93E+003    749.62    748.50  4.00% 1/1/2013 09:00:00
Co-1332  1332.49  99.98 1.93E+003    748.83    748.70  4.00% 1/1/2013 09:00:00
Y-1836   1836.05  99.32 1.07E+002   1581.80   1571.00  4.00% 1/1/2013 09:00:00
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542001                                   File      : 13_20130628_001               Time      : 28-JUN-2013 13:02      

Cal    : 28-JUN-2013 13:16:45,19-JUN-2013 13:47:12       Caldate   : 28-JUN-2013, 19-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.47 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9908  uCi   .0044208   .1132       1.11     10      
QA-779                          0.9800  0.9756  uCi   .011689    .11199     -0.45     10      
QA-1408                         0.9800  0.9936  uCi   .010273    .1139       1.39     10      

Page 1 of 1                                                                                                             1403258542001
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628001_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 13:02:07
Live time:                600
Real time:                851
Dead time:                 29.47 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130619_001 RA226                             

Energy Calibration                                      
Created:               6/28/2013 13:16:45
Zero offset:           0.024 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.315E-08 keV/channel^2

Efficiency Calibration
Created:               6/19/2013 13:47:12
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.26keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0078

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.28      649.  10.63   0.00  4.526E-02
39.98     2370.   5.98   0.89  4.435E-02
45.40     3686.   3.62   0.71  4.401E-02
46.76     1025.  12.93   0.71  4.393E-02
121.78   239829.   0.22   0.78  3.926E-02   121.78  28.410  9.908E-01 QA122 
244.69    50711.   0.53   0.92  3.162E-02   244.70   7.550  9.790E-01 Qa245 
295.97     2482.   5.07   0.94  2.886E-02
329.50      675.  15.05   0.96  2.705E-02
344.29   146946.   0.28   1.00  2.626E-02   344.28  26.590  9.699E-01 Qa344 
366.34     1206.   8.73   1.02  2.564E-02
367.82     4284.   2.53   1.02  2.559E-02
411.13    10273.   1.52   1.10  2.437E-02
416.06      427.  18.65   0.82  2.423E-02
443.97    13705.   1.20   1.12  2.345E-02
488.67     1666.   6.38   1.29  2.218E-02
503.53      646.  14.28   1.12  2.177E-02
564.05     1753.   5.13   1.20  2.005E-02
566.26      588.  14.23   1.20  1.999E-02
586.25     1564.   7.44   1.25  1.943E-02
656.38      515.  17.58   0.81  1.745E-02
674.66      626.  11.43   1.29  1.694E-02
678.68     1457.   5.38   1.29  1.682E-02
688.68     2939.   3.92   1.30  1.654E-02
719.43     1044.   7.52   1.33  1.568E-02
764.90      631.  11.83   1.36  1.440E-02
769.10      373.  19.20   1.37  1.428E-02
778.90    38437.   0.60   1.39  1.400E-02   778.90  12.970  9.756E-01 Qa779 
810.47      982.   9.24   1.24  1.369E-02
841.54      507.  18.25   1.35  1.338E-02
867.36    11169.   1.36   1.45  1.313E-02
919.42     1213.   7.35   1.42  1.262E-02
926.22      617.  12.19   1.46  1.255E-02
964.07    37769.   0.59   1.50  1.218E-02   964.08  14.500  9.855E-01 Qa964 

1005.18     1782.   5.16   1.73  1.190E-02
1085.90    25210.   0.68   1.60  1.136E-02
1089.88     4028.   2.26   1.61  1.133E-02
1112.04    32603.   0.65   1.61  1.118E-02
1123.11     1182.   6.41   1.67  1.110E-02
1212.95     2997.   3.46   1.68  1.049E-02
1233.60      727.   9.70   1.58  1.035E-02
1250.04      504.  12.35   1.41  1.024E-02
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1274.53      426.  10.45   1.42  1.008E-02
1293.06      195.  17.05   1.74  9.952E-03
1299.21     3208.   1.97   1.75  9.911E-03
1407.99    41241.   0.52   1.82  9.174E-03  1408.01  20.850  9.936E-01 Qa1408
1457.63     1092.   3.83   1.89  8.837E-03
1529.06     1579.   2.84   3.17  8.354E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.28      2568.       649. 1.434E+04   21.26   0.000  -      s 
159.81    39.98      9320.      2370. 5.345E+04   11.95   0.889  -      s 
181.51    45.34      7049.      3686. 8.376E+04    7.23   0.710  -       D
186.92    46.70      8268.      1025. 2.334E+04   25.85   0.712  -       D

1183.80   295.97      4944.      2482. 8.602E+04   10.14   0.944  -        
1317.92   329.50      4012.       675. 2.494E+04   30.09   0.963  -        
1465.29   366.31      4953.      1201. 4.686E+04   17.54   1.022  -       D
1471.19   367.78      3748.      4266. 1.667E+05    5.08   1.023  -       D
1644.46   411.13      4280.     10273. 4.215E+05    3.04   1.096  -        
1664.22   416.06      2464.       427. 1.762E+04   37.30   0.822  -      s 
1775.85   443.97      3997.     13705. 5.845E+05    2.39   1.118  -        
1954.66   488.67      3321.      1666. 7.509E+04   12.76   1.289  -        
2014.13   503.53      2912.       646. 2.968E+04   28.56   1.121  -        
2256.26   564.22      3171.      1753. 8.739E+04   10.27   1.198  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.10   566.43      3213.       588. 2.944E+04   28.46   1.200  -       D
2345.08   586.25      3864.      1564. 8.049E+04   14.88   1.249  -        
2625.65   656.38      2747.       515. 2.952E+04   35.17   0.806  -      s 
2698.98   674.71      2474.       570. 3.368E+04   29.85   1.366  -        
2715.06   678.73      2962.      1455. 8.649E+04   13.98   1.254  -        
2754.87   688.68      3227.      2939. 1.776E+05    7.84   1.295  -        
2877.75   719.39      2801.       964. 6.151E+04   19.47   1.186  -        
3059.42   764.80      2779.       631. 4.382E+04   29.08   1.422  -        
3242.18   810.47      2500.       982. 7.171E+04   18.49   1.236  -        
3366.49   841.54      2686.       507. 3.788E+04   36.51   1.350  -      s 
3469.79   867.36      3504.     11169. 8.507E+05    2.72   1.448  -        
3678.11   919.42      2108.      1213. 9.616E+04   14.70   1.416  -        
3705.31   926.22      1798.       617. 4.914E+04   24.38   1.457  -        
4021.26  1005.18      1758.      1782. 1.497E+05   10.33   1.731  -        
4344.26  1085.84      2169.     25210. 2.220E+06    1.36   1.605  -       D
4360.19  1089.82      2144.      4028. 3.555E+05    4.53   1.607  -       D
4448.87  1112.04      2765.     32603. 2.917E+06    1.31   1.609  -        
4493.15  1123.11      1342.      1182. 1.065E+05   12.82   1.665  -      s 
4852.67  1212.95      1623.      2997. 2.856E+05    6.93   1.675  -        
4935.33  1233.60      1062.       727. 7.021E+04   19.40   1.584  -      s 
5001.09  1250.04       864.       504. 4.918E+04   24.71   1.412  -        
5099.12  1274.53       486.       426. 4.225E+04   20.91   1.418  -        
5172.96  1292.98       455.       214. 2.146E+04   38.79   1.111  -      s 
5197.56  1299.13       405.      3262. 3.291E+05    4.19   1.669  -        
5831.88  1457.63       126.      1092. 1.236E+05    7.66   1.891  -        
6117.77  1529.06        82.      1579. 1.891E+05    5.68   3.168  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.01   121.78     17190.    239829.   399.714     0.45   0.776 
Qa-245    978.64   244.69      7628.     50711.    84.518     1.06   0.922 
Qa-344   1377.10   344.29      6730.    146946.   244.911     0.56   1.000 
Qa-779   3115.84   778.90      4051.     38437.    64.062     1.20   1.386 
Qa-964   3856.75   964.07      2976.     37769.    62.948     1.19   1.502 
Qa-1408  5633.24  1407.99       878.     41241.    68.735     1.03   1.822 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.9084E-01                                      4.94E+03             
121.78 9.908E-01  (  1.262E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7896E-01                                      4.94E+03             
244.70 9.790E-01  (  3.929E-03 5.29E-01 7.55E+00 G  

Qa-344       9.6989E-01                                      4.94E+03             
344.28 9.699E-01  (  1.262E-03 2.79E-01 2.66E+01 G  

Qa-779       9.7563E-01                                      4.94E+03             
778.90 9.756E-01  (  3.764E-03 5.99E-01 1.30E+01 G  

Qa-964       9.8548E-01                                      4.94E+03             
964.08 9.855E-01  (  3.317E-03 5.94E-01 1.45E+01 G  

Qa-1408      9.9364E-01                                      4.94E+03             
1408.01 9.936E-01  (  1.663E-03 5.17E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 13:16:55
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6854E-01    9.9084E-01   4.4208E-03    1.1320E-01  1.262E-03
Qa-245       9.5693E-01    9.7896E-01   1.0365E-02    1.1224E-01  3.929E-03
Qa-344       9.4807E-01    9.6989E-01   5.4076E-03    1.1086E-01  1.262E-03
Qa-779       9.5367E-01    9.7563E-01   1.1689E-02    1.1199E-01  3.764E-03
Qa-964       9.6330E-01    9.8548E-01   1.1700E-02    1.1311E-01  3.317E-03
Qa-1408      9.7128E-01    9.9364E-01   1.0273E-02    1.1390E-01  1.663E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.3 keV)     5.762E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.3 keV) 5.8944349E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542003.1                                 File      : 13_20130628_003               Time      : 28-JUN-2013 14:02      

Cal    : 28-JUN-2013 14:17:37,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.48 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9834  uCi   .0043938   .11235      0.34     10      
QA-779                          0.9800  0.9674  uCi   .011885    .11108     -1.29     10      
QA-1408                         0.9800  0.9851  uCi   .010236    .11293      0.52     10      

Page 1 of 1                                                                                                           1403258542003.1
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628003_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 14:02:51
Live time:                600
Real time:                851
Dead time:                 29.48 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 14:17:37
Zero offset:           0.027 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.205E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.22keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0085

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      700.   9.96   0.62  4.574E-02
39.98     2509.   5.64   1.00  4.480E-02
45.44     3116.   4.17   0.70  4.445E-02
46.71     1014.  13.46   0.70  4.437E-02
121.78   239812.   0.22   0.77  3.956E-02   121.78  28.410  9.834E-01 QA122 
244.68    50871.   0.53   0.93  3.168E-02   244.70   7.550  9.802E-01 Qa245 
295.93     2693.   4.50   0.97  2.886E-02
329.47      559.  17.94   1.10  2.701E-02
344.29   146598.   0.28   1.01  2.619E-02   344.28  26.590  9.700E-01 Qa344 
367.55     5311.   2.64   1.00  2.554E-02
411.13    10216.   1.33   1.10  2.432E-02
443.97    13735.   1.19   1.08  2.340E-02
488.69     1678.   5.85   1.26  2.215E-02
503.43      530.  17.41   0.92  2.174E-02
563.95     1344.   7.33   1.23  2.005E-02
586.30     1590.   7.06   1.21  1.943E-02
656.46      648.  14.30   0.81  1.746E-02
674.63      638.  11.33   1.30  1.696E-02
678.69     1508.   5.23   1.31  1.684E-02
688.64     2841.   4.22   1.18  1.657E-02
719.34     1101.   9.16   1.39  1.571E-02
764.91      607.  14.52   1.53  1.443E-02
778.91    38234.   0.61   1.37  1.404E-02   778.90  12.970  9.674E-01 Qa779 
810.49     1195.   8.43   1.18  1.371E-02
841.75      500.  18.20   1.32  1.337E-02
867.38    11121.   1.46   1.46  1.310E-02
919.53     1092.   8.50   1.40  1.254E-02
926.31      737.  11.66   1.14  1.247E-02
964.07    37966.   0.61   1.53  1.207E-02   964.08  14.500  1.000E+00 Qa964 

1005.19     1848.   4.69   1.70  1.181E-02
1085.89    25228.   0.68   1.60  1.131E-02
1089.90     4008.   2.28   1.60  1.128E-02
1112.02    33071.   0.62   1.65  1.114E-02
1123.07      982.   7.98   1.43  1.107E-02
1212.88     2936.   3.49   1.73  1.051E-02
1249.98      498.  13.46   1.02  1.028E-02
1274.39      505.  10.76   1.69  1.013E-02
1299.11     3281.   2.40   1.87  9.977E-03
1408.00    41410.   0.52   1.78  9.297E-03  1408.01  20.850  9.844E-01 Qa1408
1457.58     1096.   3.51   2.11  8.988E-03
1529.11     1619.   2.80   3.00  8.542E-03
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************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.41    25.38      2605.       700. 1.531E+04   19.92   0.623  -      s 
159.80    39.98      9238.      2509. 5.601E+04   11.29   0.999  -      s 
181.65    45.47      6871.      3116. 7.009E+04    8.33   0.702  -       D
186.74    46.74      8804.      1014. 2.285E+04   26.92   0.703  -       D

1183.70   295.93      4621.      2693. 9.334E+04    9.01   0.975  -        
1317.84   329.47      3949.       559. 2.068E+04   35.87   1.101  -      s 
1470.19   367.55      4492.      5311. 2.079E+05    5.28   1.005  -      s 
1644.55   411.13      3031.     10216. 4.200E+05    2.66   1.103  -        
1775.94   443.97      3942.     13735. 5.868E+05    2.38   1.075  -        
1954.84   488.69      2943.      1678. 7.575E+04   11.69   1.256  -        
2013.82   503.43      2958.       530. 2.438E+04   34.82   0.925  -        
2255.94   563.95      3344.      1344. 6.705E+04   14.65   1.228  -        
2345.37   586.30      3668.      1590. 8.185E+04   14.12   1.208  -        
2626.06   656.46      2742.       648. 3.712E+04   28.61   0.809  -      s 
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2698.98   674.65      2385.       583. 3.437E+04   25.11   1.304  -       D
2715.09   678.71      3049.      1553. 9.219E+04   13.51   1.362  -        
2754.83   688.64      3501.      2841. 1.715E+05    8.44   1.176  -        
2877.65   719.34      3026.      1101. 7.009E+04   18.33   1.388  -        
3059.98   764.91      2654.       607. 4.208E+04   29.03   1.529  -        
3242.39   810.49      2798.      1195. 8.716E+04   16.87   1.181  -        
3367.45   841.75      2594.       500. 3.739E+04   36.40   1.324  -        
3470.01   867.38      4052.     11121. 8.491E+05    2.93   1.464  -        
3678.69   919.53      2279.      1092. 8.705E+04   17.00   1.398  -        
3705.79   926.31      2079.       737. 5.910E+04   23.33   1.138  -      s 
4021.43  1005.19      1573.      1848. 1.565E+05    9.38   1.699  -        
4344.15  1085.83      3699.     24393. 2.157E+06    1.61   1.548  -        
4360.19  1089.84      2434.      3022. 2.679E+05    6.72   1.517  -      sD
4448.95  1112.02      2288.     33071. 2.968E+06    1.25   1.654  -        
4493.15  1123.07      1517.       982. 8.869E+04   15.95   1.429  -        
4852.58  1212.88      1610.      2936. 2.792E+05    6.98   1.725  -        
5001.04  1249.98       973.       498. 4.839E+04   26.93   1.025  -      s 
5098.73  1274.39       626.       505. 4.981E+04   21.52   1.692  -        
5197.67  1299.11       622.      3281. 3.289E+05    4.80   1.866  -        
5831.86  1457.58        89.      1096. 1.219E+05    7.02   2.108  -      s 
6118.17  1529.11        91.      1619. 1.895E+05    5.60   3.003  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.78     17493.    239812.   399.687     0.45   0.775 
Qa-245    978.68   244.68      7555.     50871.    84.786     1.06   0.929 
Qa-344   1377.15   344.29      6414.    146598.   244.330     0.56   1.009 
Qa-779   3116.03   778.91      4341.     38234.    63.723     1.23   1.375 
Qa-964   3856.89   964.07      3426.     37966.    63.276     1.22   1.531 
Qa-1408  5633.45  1408.00       964.     41440.    69.067     1.04   1.780 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

396 of 517



ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8336E-01                                      4.94E+03             
121.78 9.834E-01  (  1.264E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8016E-01                                      4.94E+03             
244.70 9.802E-01  (  3.902E-03 5.28E-01 7.55E+00 G  

Qa-344       9.7004E-01                                      4.94E+03             
344.28 9.700E-01  (  1.235E-03 2.78E-01 2.66E+01 G  

Qa-779       9.6739E-01                                      4.94E+03             
778.90 9.674E-01  (  3.884E-03 6.14E-01 1.30E+01 G  

Qa-964       9.9996E-01                                      4.94E+03             
964.08 1.000E+00  (  3.592E-03 6.09E-01 1.45E+01 G  

Qa-1408      9.8514E-01                                      4.94E+03             
1408.01 9.851E-01  (  1.719E-03 5.20E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 14:17:53
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6122E-01    9.8336E-01   4.3938E-03    1.1235E-01  1.264E-03
Qa-245       9.5810E-01    9.8016E-01   1.0342E-02    1.1238E-01  3.902E-03
Qa-344       9.4821E-01    9.7004E-01   5.3894E-03    1.1087E-01  1.235E-03
Qa-779       9.4562E-01    9.6739E-01   1.1885E-02    1.1108E-01  3.884E-03
Qa-964       9.7745E-01    9.9996E-01   1.2171E-02    1.1481E-01  3.592E-03
Qa-1408      9.6296E-01    9.8514E-01   1.0236E-02    1.1293E-01  1.719E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  678.7 to  2035.2 keV)     5.754E+00  µCi           
Total Decayed Activity (  678.7 to  2035.2 keV) 5.8860440E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1403258542005.1                                 File      : 13_20130628_005               Time      : 28-JUN-2013 17:46      

Cal    : 28-JUN-2013 18:04:19,28-JUN-2013 13:51:40       Caldate   : 28-JUN-2013, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 29.53 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9858  uCi   .0043943   .11262      0.59     10      
QA-779                          0.9800  0.9763  uCi   .012113    .11211     -0.38     10      
QA-1408                         0.9800  0.9774  uCi   .010184    .11204     -0.27     10      

Page 1 of 1                                                                                                           1403258542005.1
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20130628005_QCAsLeft.An1

Acquisition information
Start time:                 6/28/2013 17:46:01
Live time:                600
Real time:                851
Dead time:                 29.53 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               6/28/2013 18:04:19
Zero offset:           0.020 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.344E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.02keV )
Stop channel:            8144 (  2035.23keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0224

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.38      645.  10.72   0.62  4.574E-02
39.99     2495.   5.67   0.89  4.480E-02
45.45     3308.   3.86   0.70  4.445E-02
46.71     1158.  11.86   0.70  4.437E-02
121.78   240392.   0.22   0.77  3.956E-02   121.78  28.410  9.858E-01 QA122 
244.68    51244.   0.52   0.91  3.168E-02   244.70   7.550  9.874E-01 Qa245 
251.73      534.  19.60   1.07  3.129E-02
295.98     2728.   4.56   0.95  2.885E-02
329.38      666.  13.46   0.98  2.701E-02
340.60      558.  16.69   0.99  2.639E-02
344.29   146396.   0.27   0.99  2.619E-02   344.28  26.590  9.687E-01 Qa344 
367.56     4997.   2.75   1.02  2.554E-02
411.12    10427.   1.42   1.09  2.432E-02
416.05      534.  15.03   1.13  2.418E-02
443.94    13869.   1.20   1.11  2.341E-02
488.68     1648.   6.64   1.21  2.215E-02
503.51      586.  15.72   1.21  2.174E-02
563.98     1695.   5.21   1.19  2.005E-02
566.53      646.  13.58   1.19  1.998E-02
586.28     1786.   6.10   1.27  1.943E-02
656.65      481.  19.39   1.27  1.746E-02
674.52      628.  12.10   1.28  1.696E-02
678.68     1464.   5.39   1.29  1.684E-02
688.65     3052.   4.04   1.41  1.657E-02
719.42     1015.   9.23   1.35  1.570E-02
764.87      722.  13.83   1.42  1.443E-02
778.88    38583.   0.62   1.36  1.404E-02   778.90  12.970  9.763E-01 Qa779 
810.49     1150.   8.93   1.43  1.371E-02
841.72      506.  17.04   1.07  1.337E-02
867.33    11080.   1.43   1.42  1.310E-02
919.40     1087.   8.43   1.40  1.254E-02
926.34      671.   9.88   1.49  1.247E-02
930.79      318.  19.84   1.49  1.242E-02
964.02    38218.   0.59   1.50  1.207E-02   964.08  14.500  1.007E+00 Qa964 

1005.14     1767.   5.75   1.63  1.181E-02
1085.85    25192.   0.68   1.61  1.131E-02
1089.81     4125.   2.16   1.61  1.128E-02
1111.99    32532.   0.66   1.59  1.114E-02
1122.98     1062.   7.06   1.51  1.108E-02
1212.95     2936.   2.39   1.70  1.051E-02
1249.90      582.  10.35   1.81  1.028E-02
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1274.23      426.  13.20   1.31  1.013E-02
1292.73      228.  13.75   1.75  1.002E-02
1299.13     3403.   1.91   1.76  9.977E-03
1407.92    41112.   0.52   1.84  9.298E-03  1408.01  20.850  9.774E-01 Qa1408
1457.45     1081.   3.45   1.89  8.989E-03
1529.01     1653.   2.67   2.89  8.543E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.38      2587.       645. 1.411E+04   21.43   0.621  -      s 
159.87    39.99      9212.      2495. 5.568E+04   11.34   0.885  -      s 
181.72    45.47      6507.      3308. 7.443E+04    7.72   0.700  -       D
186.73    46.72      8854.      1158. 2.609E+04   23.73   0.701  -       D

1006.85   251.73      4532.       534. 1.707E+04   39.19   1.069  -        
1183.87   295.98      4733.      2728. 9.456E+04    9.13   0.952  -        
1317.46   329.35      3690.       666. 2.467E+04   26.92   0.977  -       D
1362.34   340.59      4065.       558. 4.092E+03   33.38   0.988  -      lD
1470.22   367.56      4479.      4997. 1.956E+05    5.50   1.021  -      s 
1644.46   411.12      3725.     10427. 4.287E+05    2.84   1.087  -        
1664.18   416.05      2461.       534. 2.207E+04   30.07   1.133  -        
1775.78   443.94      4163.     13869. 5.926E+05    2.40   1.111  -        
1954.76   488.68      3440.      1648. 7.439E+04   13.28   1.207  -        
2014.09   503.51      2922.       586. 2.694E+04   31.44   1.214  -      s 
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2256.01   563.92      3052.      1695. 8.454E+04   10.42   1.189  -       D
2266.22   566.47      3524.       646. 3.232E+04   27.17   1.192  -       D
2345.20   586.28      3471.      1786. 9.192E+04   12.19   1.269  -        
2626.75   656.65      2839.       481. 2.757E+04   38.78   1.274  -      s 
2698.33   674.54      2474.       580. 3.422E+04   28.85   1.229  -        
2714.99   678.70      3076.      1496. 8.879E+04   14.05   1.441  -      s 
2754.79   688.65      3576.      3052. 1.842E+05    8.08   1.407  -        
2877.91   719.42      2776.      1015. 6.465E+04   18.46   1.350  -      s 
3059.74   764.87      3084.       722. 5.002E+04   27.66   1.419  -        
3242.27   810.49      2847.      1150. 8.388E+04   17.87   1.430  -      s 
3367.24   841.72      2471.       506. 3.781E+04   34.09   1.065  -      s 
3469.69   867.33      3810.     11080. 8.459E+05    2.86   1.424  -        
3678.08   919.40      2286.      1087. 8.668E+04   16.86   1.400  -        
3705.77   926.33      2226.       614. 4.921E+04   28.67   1.314  -        
4021.15  1005.14      2035.      1767. 1.496E+05   11.50   1.631  -        
4344.10  1085.78      2161.     25192. 2.228E+06    1.36   1.606  -       D
4359.96  1089.74      1914.      4125. 3.656E+05    4.32   1.609  -       D
4448.71  1111.99      2868.     32532. 2.919E+06    1.32   1.588  -        
4492.70  1122.98      1385.      1062. 9.593E+04   14.13   1.505  -        
4852.48  1212.88      1657.      3075. 2.925E+05    6.83   1.721  -        
5000.62  1249.90       804.       582. 5.663E+04   20.71   1.813  -      s 
5097.98  1274.23       684.       426. 4.205E+04   26.40   1.305  -      s 
5171.77  1292.67       358.       203. 2.025E+04   34.24   1.750  -        
5197.39  1299.07       630.      3423. 3.431E+05    4.65   1.709  -        
5831.24  1457.45        73.      1081. 1.203E+05    6.90   1.894  -        
6117.65  1529.01        63.      1653. 1.935E+05    5.34   2.888  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.78     17298.    240392.   400.652     0.45   0.771 
Qa-245    978.66   244.68      7481.     51244.    85.407     1.05   0.914 
Qa-344   1377.07   344.28      6615.    147475.   245.792     0.56   1.003 
Qa-779   3115.79   778.88      4677.     38583.    64.305     1.24   1.359 
Qa-964   3856.59   964.02      3021.     38218.    63.697     1.17   1.498 
Qa-1408  5633.01  1407.92       899.     41112.    68.521     1.04   1.837 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8575E-01                                      4.94E+03             
121.78 9.858E-01  (  1.257E-03 2.23E-01 2.84E+01 G  

Qa-245       9.8736E-01                                      4.94E+03             
244.70 9.874E-01  (  3.883E-03 5.24E-01 7.55E+00 G  

Qa-344       9.7587E-01                                      4.94E+03             
344.28 9.759E-01  (  1.254E-03 2.78E-01 2.66E+01 G  

Qa-779       9.7625E-01                                      4.94E+03             
778.90 9.763E-01  (  4.032E-03 6.20E-01 1.30E+01 G  

Qa-964       1.0066E+00                                      4.94E+03             
964.08 1.007E+00  (  3.373E-03 5.87E-01 1.45E+01 G  

Qa-1408      9.7735E-01                                      4.94E+03             
1408.01 9.774E-01  (  1.661E-03 5.21E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  6/28/2013 18:05:04
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20130628005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6354E-01    9.8575E-01   4.3943E-03    1.1262E-01  1.257E-03
Qa-245       9.6512E-01    9.8736E-01   1.0354E-02    1.1320E-01  3.883E-03
Qa-344       9.5388E-01    9.7587E-01   5.4242E-03    1.1154E-01  1.254E-03
Qa-779       9.5426E-01    9.7625E-01   1.2113E-02    1.1211E-01  4.032E-03
Qa-964       9.8395E-01    1.0066E+00   1.1815E-02    1.1553E-01  3.373E-03
Qa-1408      9.5533E-01    9.7735E-01   1.0184E-02    1.1204E-01  1.661E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.8 to  2035.2 keV)     5.776E+00  µCi           
Total Decayed Activity ( 1111.8 to  2035.2 keV) 5.9092212E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404003665001                                   File      : 13_20140102_001               Time      : 02-JAN-2014 13:05      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.62 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9796 uCi   .0044342   486.88  486.00 - 488.00   121.78  121.58 - 121.98   0.76 0.70 - 0.85 -0.04 5           

QA-779       0.9800 0.9841 uCi   .012226                                                        1.42 1.24 - 1.51 0.42  5           

QA-1408      0.9800 0.9785 uCi   .010363    5632.14 5629.00 - 5635.00 1407.90 1407.58 - 1408.58 1.80 1.63 - 1.99 -0.16 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404003665001
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140102001_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2014 13:05:16
Live time:                600
Real time:                841
Dead time:                 28.62 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      20.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0289

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.33     2297.   3.85   0.68  4.575E-02
26.38     1003.  13.10   0.68  4.568E-02
40.02     2371.   5.80   0.90  4.480E-02
45.45     3237.   3.90   0.70  4.445E-02
46.73     1074.  12.44   0.70  4.437E-02
121.78   232681.   0.23   0.76  3.956E-02   121.78  28.410  9.796E-01 QA122 
244.68    49340.   0.54   0.95  3.168E-02   244.70   7.550  9.761E-01 Qa245 
295.95     2567.   4.60   0.99  2.885E-02
324.77      569.  15.15   0.97  2.727E-02
329.37      673.  14.56   1.12  2.701E-02
344.27   143275.   0.28   1.00  2.619E-02   344.28  26.590  9.734E-01 Qa344 
366.26     1035.   9.39   1.01  2.558E-02
367.81     4160.   2.55   1.01  2.553E-02
411.11     9913.   1.53   1.09  2.432E-02
415.94      555.  14.17   1.02  2.419E-02
443.95    13332.   1.01   1.08  2.341E-02
488.73     1723.   6.24   1.23  2.215E-02
503.55      655.  13.11   0.92  2.174E-02
564.00     1626.   5.33   1.19  2.005E-02
566.35      584.  15.12   1.19  1.998E-02
586.27     1591.   5.34   1.21  1.943E-02
656.46      500.  14.52   1.27  1.746E-02
674.68      556.  13.39   1.28  1.695E-02
678.59     1425.   5.58   1.29  1.685E-02
688.67     2779.   4.35   1.34  1.656E-02
719.33      969.   7.85   1.32  1.571E-02
764.86      652.  11.75   1.36  1.444E-02
778.86    37883.   0.62   1.42  1.404E-02   778.90  12.970  9.841E-01 Qa779 
810.47     1021.   7.42   1.39  1.371E-02
867.34    10967.   1.58   1.45  1.310E-02
919.38     1013.   8.48   1.58  1.254E-02
926.22      661.   9.96   1.48  1.247E-02
964.06    35790.   0.57   1.51  1.207E-02   964.08  14.500  9.679E-01 Qa964 

1005.11     1870.   5.21   1.45  1.181E-02
1085.83    23861.   0.71   1.60  1.131E-02
1089.75     4024.   2.24   1.60  1.128E-02
1111.96    32088.   0.64   1.63  1.114E-02
1123.05     1050.   7.91   1.55  1.107E-02
1212.93     2898.   2.39   1.68  1.051E-02
1233.64      645.  10.79   1.68  1.038E-02
1250.15      456.  13.02   1.18  1.028E-02
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1274.40      455.  12.45   1.45  1.013E-02
1292.78      252.  13.07   1.73  1.002E-02
1299.08     3256.   1.98   1.73  9.977E-03
1407.90    40088.   0.53   1.80  9.298E-03  1408.01  20.850  9.785E-01 Qa1408
1433.82      139.  13.81   0.80  9.136E-03
1457.59     1022.   3.38   1.83  8.989E-03
1528.96     1481.   3.04   2.95  8.543E-03
1578.11       31.  17.96   0.31  8.236E-03
1643.00       89.  11.68   0.98  7.832E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.15    25.24      2768.      2297. 5.021E+04    7.71   0.677  -       D
105.34    26.28      8131.      1003. 2.196E+04   26.20   0.678  -       D
159.89    40.02      8703.      2371. 5.293E+04   11.60   0.897  -      s 
181.61    45.49      6329.      3237. 7.282E+04    7.79   0.698  -       D
186.71    46.76      8389.      1074. 2.420E+04   24.89   0.700  -       D

1183.55   295.95      4384.      2567. 8.897E+04    9.21   0.988  -        
1298.77   324.73      3418.       589. 2.159E+04   29.27   0.974  -       D
1317.22   329.37      3718.       673. 2.490E+04   29.13   1.117  -        
1464.75   366.28      4200.      1035. 4.046E+04   18.77   1.013  -       D
1470.95   367.83      3534.      4160. 1.629E+05    5.09   1.014  -       D
1644.15   411.11      3956.      9913. 4.076E+05    3.06   1.094  -        
1663.47   415.94      2345.       555. 2.295E+04   28.34   1.019  -        
1775.53   443.94      2463.     13332. 5.696E+05    2.03   1.084  -       D
1954.66   488.73      3284.      1723. 7.778E+04   12.49   1.229  -        

409 of 517



ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2013.94   503.55      2584.       655. 3.013E+04   26.22   0.922  -        
2255.72   563.96      2969.      1596. 7.959E+04   10.88   1.190  -       D
2265.14   566.31      3672.       518. 2.590E+04   34.26   1.192  -       D
2344.85   586.31      2816.      1591. 8.190E+04   10.68   1.209  -       D
2625.64   656.46      2364.       524. 3.000E+04   27.66   1.268  -       D
2698.62   674.71      2467.       589. 3.476E+04   28.90   1.496  -      s 
2714.29   678.62      2641.      1384. 8.218E+04   13.54   1.262  -        
2754.48   688.67      3470.      2779. 1.677E+05    8.69   1.338  -        
2877.04   719.30      3182.       962. 6.121E+04   21.64   1.256  -        
3058.86   764.75      2802.       602. 4.173E+04   31.02   0.987  -      s 
3241.09   810.30      2762.      1253. 9.139E+04   16.26   1.714  -      s 
3469.29   867.34      4512.     10967. 8.373E+05    3.15   1.450  -        
3677.47   919.38      2056.      1013. 8.077E+04   16.97   1.580  -        
3704.26   926.07      2039.       752. 6.026E+04   22.70   1.436  -        
4020.47  1005.11      1811.      1870. 1.583E+05   10.41   1.448  -        
4343.44  1085.76      2469.     23698. 2.096E+06    1.43   1.595  -       D
4359.13  1089.68      2140.      3938. 3.490E+05    4.60   1.598  -       D
4447.99  1111.96      2383.     32088. 2.879E+06    1.28   1.626  -        
4492.37  1123.05      1582.      1050. 9.479E+04   15.83   1.547  -        
4851.77  1212.87      1414.      3040. 2.891E+05    6.38   1.635  -        
4934.87  1233.64      1050.       645. 6.211E+04   21.58   1.675  -        
5000.92  1250.15       832.       456. 4.439E+04   26.05   1.175  -      s 
5097.96  1274.40       673.       455. 4.494E+04   24.90   1.446  -        
5171.24  1292.71       473.       270. 2.694E+04   32.93   1.058  -      s 
5196.47  1299.02       459.      3356. 3.364E+05    4.24   1.561  -        
5735.89  1433.82        67.       139. 1.519E+04   27.61   0.803  -      s 
5830.56  1457.48        90.      1090. 1.212E+05    7.27   1.685  -        
6116.62  1528.96       105.      1481. 1.734E+05    6.08   2.950  -      s 
6313.31  1578.11         0.        31. 3.764E+03   35.92   0.312  -      s 
6572.97  1643.00         5.        89. 1.134E+04   23.35   0.984  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.88   121.78     16534.    232681.   387.801     0.45   0.764 
Qa-245    978.47   244.68      7687.     49340.    82.233     1.08   0.953 
Qa-344   1376.82   344.27      6512.    143275.   238.792     0.56   1.001 
Qa-779   3115.28   778.86      4371.     37883.    63.138     1.24   1.417 
Qa-964   3856.02   964.01      3510.     36766.    61.276     1.25   1.558 
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
Qa-1408  5632.14  1407.90       976.     40088.    66.814     1.06   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7962E-01                                      4.94E+03             
121.78 9.796E-01  (  1.261E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7606E-01                                      4.94E+03             
244.70 9.761E-01  (  4.041E-03 5.42E-01 7.55E+00 G  

Qa-344       9.7340E-01                                      4.94E+03             
344.28 9.734E-01  (  1.277E-03 2.82E-01 2.66E+01 G  

Qa-779       9.8414E-01                                      4.94E+03             
778.90 9.841E-01  (  4.002E-03 6.21E-01 1.30E+01 G  

Qa-964       9.9424E-01                                      4.94E+03             
964.08 9.942E-01  (  3.733E-03 6.24E-01 1.45E+01 G  

Qa-1408      9.7846E-01                                      4.94E+03             
1408.01 9.785E-01  (  1.776E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:13
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102001_QCAsLeft.An1      

T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3264E-01    9.7962E-01   4.4342E-03    1.1192E-01  1.261E-03
Qa-245       9.2925E-01    9.7606E-01   1.0589E-02    1.1193E-01  4.041E-03
Qa-344       9.2671E-01    9.7340E-01   5.4936E-03    1.1126E-01  1.277E-03
Qa-779       9.3694E-01    9.8414E-01   1.2226E-02    1.1302E-01  4.002E-03
Qa-964       9.4656E-01    9.9424E-01   1.2400E-02    1.1418E-01  3.733E-03
Qa-1408      9.3154E-01    9.7846E-01   1.0363E-02    1.1218E-01  1.776E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.5 to  2035.5 keV)     5.604E+00  µCi           
Total Decayed Activity ( 1096.5 to  2035.5 keV) 5.8859119E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404005049001                                   File      : 13_20140103_001               Time      : 03-JAN-2014 12:09      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.65 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9813 uCi   .0044337   486.90  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 0.13  5           

QA-779       0.9800 0.9794 uCi   .01222                                                         1.39 1.24 - 1.51 -0.06 5           

QA-1408      0.9800 0.9880 uCi   .010379    5632.28 5629.00 - 5635.00 1407.98 1407.58 - 1408.58 1.84 1.63 - 1.99 0.82  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404005049001
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140103001_QCAsLeft.An1

Acquisition information
Start time:                 1/3/2014 12:09:13
Live time:                600
Real time:                841
Dead time:                 28.65 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0095

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.41      617.  10.88   0.62  4.573E-02
40.01     3198.   4.78   0.92  4.480E-02
45.45     3246.   4.06   0.71  4.445E-02
46.74     1130.  11.87   0.71  4.437E-02
121.78   233044.   0.23   0.78  3.956E-02   121.78  28.410  9.813E-01 QA122 
244.70    49351.   0.50   0.92  3.168E-02   244.70   7.550  9.764E-01 Qa245 
295.94     2499.   4.97   0.98  2.885E-02
324.71      562.  17.33   1.24  2.727E-02
329.40      678.  15.70   1.15  2.701E-02
344.29   143590.   0.28   1.01  2.619E-02   344.28  26.590  9.757E-01 Qa344 
367.55     5059.   2.63   1.02  2.554E-02
411.12     9941.   1.41   1.10  2.432E-02
416.14      478.  19.23   1.08  2.418E-02
443.95    13577.   1.24   1.09  2.341E-02
488.69     1514.   6.96   1.05  2.215E-02
503.36      575.  15.03   1.09  2.174E-02
564.02     1850.   4.85   1.23  2.005E-02
566.46      553.  16.11   1.23  1.999E-02
586.34     1679.   6.52   1.29  1.942E-02
656.37      478.  18.09   1.18  1.747E-02
674.66      606.  12.12   1.32  1.696E-02
678.63     1478.   5.37   1.32  1.684E-02
688.60     2965.   3.96   1.27  1.657E-02
719.37      950.  11.25   1.39  1.571E-02
765.00      605.  12.20   1.40  1.443E-02
778.91    37696.   0.62   1.39  1.404E-02   778.90  12.970  9.794E-01 Qa779 
810.50     1052.   9.97   1.17  1.371E-02
867.43    10690.   1.19   1.48  1.310E-02
919.44     1073.   6.47   1.52  1.254E-02
926.33      561.  13.01   1.21  1.247E-02
964.11    36402.   0.56   1.55  1.207E-02   964.08  14.500  9.845E-01 Qa964 

1005.15     1876.   5.57   1.58  1.181E-02
1085.91    24518.   0.69   1.64  1.131E-02
1089.82     3914.   2.31   1.64  1.128E-02
1112.05    32094.   0.65   1.68  1.114E-02
1123.14     1102.   6.73   1.71  1.107E-02
1212.97     2950.   3.09   1.60  1.051E-02
1233.67      583.  12.15   1.56  1.038E-02
1250.07      505.  13.51   1.23  1.028E-02
1274.57      390.   9.57   1.76  1.013E-02
1299.16     3277.   2.25   1.89  9.976E-03
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1407.98    40474.   0.53   1.84  9.297E-03  1408.01  20.850  9.880E-01 Qa1408
1457.57     1024.   3.63   1.61  8.988E-03
1529.10     1502.   2.88   2.96  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.49    25.41      2426.       617. 1.348E+04   21.76   0.616  -      s 
159.88    40.01      9622.      3198. 7.139E+04    9.57   0.919  -      s 
181.63    45.48      7052.      3246. 7.304E+04    8.11   0.711  -       D
186.80    46.77      8418.      1130. 2.546E+04   23.73   0.713  -       D

1183.48   295.94      4794.      2499. 8.661E+04    9.95   0.977  -        
1298.57   324.71      3720.       562. 2.062E+04   34.65   1.244  -      s 
1317.32   329.40      4252.       678. 2.508E+04   31.39   1.148  -        
1469.89   367.55      4078.      5059. 1.981E+05    5.26   1.017  -      s 
1644.18   411.12      3390.      9941. 4.087E+05    2.83   1.100  -        
1664.26   416.14      2953.       478. 1.977E+04   38.46   1.084  -        
1775.49   443.95      4235.     13577. 5.801E+05    2.48   1.093  -        
1954.45   488.69      3312.      1514. 6.835E+04   13.93   1.052  -        
2013.14   503.36      2646.       575. 2.643E+04   30.05   1.091  -        
2255.77   563.85      3108.      1850. 9.226E+04    9.71   1.226  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2265.52   566.29      3697.       553. 2.768E+04   32.22   1.228  -       D
2345.06   586.34      3436.      1679. 8.644E+04   13.04   1.286  -        
2625.16   656.37      2598.       478. 2.739E+04   36.19   1.178  -      s 
2698.38   674.67      2295.       561. 3.309E+04   28.29   1.343  -        
2714.25   678.64      2536.      1417. 8.410E+04   11.37   1.325  -       D
2754.10   688.60      3268.      2965. 1.790E+05    7.91   1.269  -        
2877.19   719.37      3269.       950. 6.047E+04   22.49   1.393  -        
3059.61   764.97      2462.       702. 4.867E+04   24.41   0.902  -      s 
3241.78   810.50      3015.      1052. 7.674E+04   19.95   1.170  -        
3469.41   867.40      3478.     10750. 8.207E+05    2.82   1.464  -        
3677.60   919.39      1872.      1073. 8.552E+04   12.94   1.516  -       D
3705.16   926.33      1705.       561. 4.502E+04   26.02   1.214  -        
4020.49  1005.15      2057.      1876. 1.588E+05   11.14   1.580  -        
4343.59  1085.84      2215.     24518. 2.168E+06    1.39   1.635  -       D
4359.25  1089.76      2117.      3914. 3.469E+05    4.61   1.638  -       D
4448.17  1112.05      2454.     32094. 2.880E+06    1.29   1.680  -        
4492.56  1123.14      1329.      1102. 9.947E+04   13.45   1.709  -        
4851.99  1212.97      1277.      2950. 2.806E+05    6.18   1.601  -        
4934.80  1233.67      1082.       583. 5.615E+04   24.30   1.557  -        
5000.42  1250.07       989.       505. 4.913E+04   27.02   1.231  -      s 
5098.19  1274.51       645.       443. 4.373E+04   24.82   1.577  -        
5196.85  1299.16       502.      3277. 3.285E+05    4.50   1.891  -        
5830.68  1457.57        90.      1024. 1.139E+05    7.27   1.609  -        
6116.94  1529.10        78.      1502. 1.759E+05    5.75   2.961  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.90   121.78     16346.    233044.   388.406     0.45   0.784 
Qa-245    978.51   244.69      7312.     49178.    81.964     1.07   0.945 
Qa-344   1376.87   344.29      6771.    143590.   239.316     0.57   1.011 
Qa-779   3115.38   778.91      4294.     37696.    62.826     1.25   1.391 
Qa-964   3856.09   964.06      2694.     37214.    62.023     1.17   1.567 
Qa-1408  5632.28  1407.98       890.     40474.    67.456     1.05   1.840 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8128E-01                                      4.94E+03             
121.78 9.813E-01  (  1.254E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7300E-01                                      4.94E+03             
244.70 9.730E-01  (  3.942E-03 5.37E-01 7.55E+00 G  

Qa-344       9.7567E-01                                      4.94E+03             
344.28 9.757E-01  (  1.303E-03 2.84E-01 2.66E+01 G  

Qa-779       9.7940E-01                                      4.94E+03             
778.90 9.794E-01  (  3.967E-03 6.24E-01 1.30E+01 G  

Qa-964       1.0065E+00                                      4.94E+03             
964.08 1.006E+00  (  3.271E-03 5.87E-01 1.45E+01 G  

Qa-1408      9.8801E-01                                      4.94E+03             
1408.01 9.880E-01  (  1.697E-03 5.25E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:23:52
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3409E-01    9.8128E-01   4.4337E-03    1.1211E-01  1.254E-03
Qa-245       9.2621E-01    9.7300E-01   1.0443E-02    1.1157E-01  3.942E-03
Qa-344       9.2875E-01    9.7567E-01   5.5357E-03    1.1152E-01  1.303E-03
Qa-779       9.3231E-01    9.7940E-01   1.2220E-02    1.1248E-01  3.967E-03
Qa-964       9.5810E-01    1.0065E+00   1.1817E-02    1.1551E-01  3.271E-03
Qa-1408      9.4050E-01    9.8801E-01   1.0379E-02    1.1327E-01  1.697E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.6 keV)     5.620E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.6 keV) 5.9038539E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404022258001                                   File      : 13_20140115_001               Time      : 15-JAN-2014 10:58      

Cal    : 15-JAN-2014 11:13:16,28-JUN-2013 13:51:40       Caldate   : 15-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.49 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9759 uCi   .0043885   486.89  486.00 - 488.00   121.78  121.58 - 121.98   0.78 0.70 - 0.85 -0.42 5           

QA-779       0.9800 0.9777 uCi   .012388                                                        1.42 1.24 - 1.51 -0.24 5           

QA-1408      0.9800 0.9759 uCi   .010307    5632.27 5629.00 - 5635.00 1408.00 1407.58 - 1408.58 1.81 1.63 - 1.99 -0.42 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404022258001
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 11:13:27
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140115001_QCAsLeft.An1

Acquisition information
Start time:                 1/15/2014 10:58:51
Live time:                600
Real time:                839
Dead time:                 28.49 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/15/2014 11:13:16
Zero offset:           0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.258E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 11:13:27
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0074

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.04      570.   9.30   0.00  4.576E-02
40.00     2366.   5.80   0.89  4.480E-02
45.45     3159.   3.96   0.64  4.445E-02
46.70     1070.  12.11   0.64  4.437E-02
121.78   231385.   0.22   0.78  3.956E-02   121.78  28.410  9.759E-01 QA122 
244.70    48817.   0.49   0.89  3.168E-02   244.70   7.550  9.675E-01 Qa245 
295.94     2503.   4.74   0.96  2.885E-02
324.80      502.  17.08   0.98  2.727E-02
329.40      619.  16.98   0.93  2.701E-02
344.29   142325.   0.28   1.01  2.619E-02   344.28  26.590  9.687E-01 Qa344 
366.36     1057.  10.12   1.03  2.557E-02
367.80     4059.   2.62   1.03  2.553E-02
411.15    10088.   1.45   1.09  2.432E-02
416.03      454.  18.75   1.05  2.419E-02
443.95    13357.   1.27   1.12  2.340E-02
488.66     1611.   6.38   0.96  2.216E-02
503.57      618.  13.98   1.04  2.174E-02
564.07     1835.   4.92   1.21  2.005E-02
566.35      603.  14.67   1.22  1.998E-02
586.32     1548.   5.46   1.23  1.942E-02
656.51      442.  17.68   0.91  1.746E-02
674.66      586.  12.45   1.30  1.696E-02
678.66     1357.   5.82   1.30  1.684E-02
688.66     2880.   4.26   1.37  1.656E-02
719.33      948.   9.46   1.19  1.571E-02
764.96      563.  13.17   1.36  1.443E-02
778.90    37566.   0.63   1.42  1.404E-02   778.90  12.970  9.777E-01 Qa779 
810.51     1109.   8.90   1.42  1.370E-02
841.52      575.  14.45   1.35  1.337E-02
867.37    10883.   1.43   1.52  1.310E-02
919.42     1093.   6.37   1.44  1.254E-02
926.33      692.  10.62   1.39  1.247E-02
964.07    36824.   0.60   1.58  1.207E-02   964.08  14.500  9.976E-01 Qa964 

1005.21     1923.   4.37   1.76  1.181E-02
1085.91    23483.   0.73   1.50  1.131E-02
1089.87     3721.   2.27   1.50  1.128E-02
1112.05    31813.   0.65   1.58  1.114E-02
1123.10      945.   8.68   1.55  1.107E-02
1212.85     2991.   3.04   1.67  1.051E-02
1249.84      483.   9.94   1.53  1.028E-02
1299.08     3201.   2.25   1.80  9.977E-03
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1408.00    39911.   0.53   1.81  9.297E-03  1408.01  20.850  9.759E-01 Qa1408
1457.64     1014.   3.88   1.55  8.988E-03
1529.12     1452.   3.00   2.97  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.04      1495.       570. 1.246E+04   18.61   0.000  -      s 
159.84    40.00      8655.      2366. 5.281E+04   11.60   0.887  -      s 
181.63    45.48      6226.      3159. 7.107E+04    7.91   0.640  -       D
186.61    46.73      7851.      1070. 2.411E+04   24.22   0.641  -       D

1183.47   295.94      4440.      2503. 8.675E+04    9.47   0.957  -        
1298.12   324.61      3860.       582. 2.136E+04   34.73   0.791  -      s 
1317.28   329.40      4170.       619. 2.292E+04   33.95   0.933  -      s 
1465.12   366.38      5187.      1057. 4.132E+04   20.24   1.028  -       D
1470.88   367.82      3631.      4059. 1.590E+05    5.24   1.030  -       D
1644.24   411.15      3688.     10088. 4.148E+05    2.91   1.086  -        
1663.76   416.03      2718.       454. 1.877E+04   37.51   1.054  -        
1775.47   443.95      4355.     13357. 5.707E+05    2.53   1.124  -        
1954.30   488.66      3091.      1611. 7.270E+04   12.77   0.963  -        
2013.93   503.57      2632.       618. 2.843E+04   27.95   1.042  -        
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 11:13:27
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2255.92   564.07      3157.      1835. 9.154E+04    9.84   1.213  -       D
2265.04   566.35      3609.       603. 3.017E+04   29.34   1.215  -       D
2344.92   586.34      2798.      1548. 7.967E+04   10.92   1.232  -       D
2625.69   656.51      2272.       442. 2.534E+04   35.37   0.915  -      s 
2698.27   674.65      2542.       572. 3.370E+04   30.17   1.452  -        
2714.28   678.65      2610.      1320. 7.836E+04   14.07   1.286  -        
2754.32   688.66      3478.      2880. 1.738E+05    8.52   1.366  -        
2877.01   719.33      2626.       948. 6.032E+04   18.93   1.191  -        
3059.34   764.91      2484.       537. 3.723E+04   31.68   1.311  -        
3241.77   810.51      2702.      1109. 8.095E+04   17.81   1.417  -      s 
3365.79   841.52      2263.       575. 4.302E+04   28.89   1.352  -        
3469.23   867.37      3739.     10883. 8.309E+05    2.87   1.518  -        
3677.43   919.43      1874.      1093. 8.713E+04   12.73   1.441  -       D
3705.09   926.33      1683.       692. 5.550E+04   21.25   1.395  -        
4020.69  1005.21      1430.      1923. 1.628E+05    8.75   1.755  -      s 
4343.24  1085.83      3510.     23770. 2.102E+06    1.61   1.587  -        
4359.07  1089.79      2574.      2644. 2.344E+05    7.89   1.351  -       D
4448.11  1112.05      2696.     31813. 2.855E+06    1.31   1.582  -        
4492.32  1123.10      1604.       945. 8.531E+04   17.35   1.554  -        
4851.41  1212.85      1280.      2991. 2.844E+05    6.07   1.671  -      s 
4999.44  1249.84       588.       483. 4.697E+04   19.88   1.529  -      s 
5196.46  1299.08       495.      3201. 3.208E+05    4.50   1.796  -      s 
5830.89  1457.64       119.      1014. 1.128E+05    7.76   1.547  -      s 
6116.94  1529.12       102.      1452. 1.700E+05    5.99   2.969  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.89   121.78     15705.    231385.   385.642     0.45   0.777 
Qa-245    978.47   244.69      7564.     49020.    81.700     1.09   0.938 
Qa-344   1376.84   344.29      6453.    142325.   237.208     0.57   1.009 
Qa-779   3115.30   778.90      4653.     37566.    62.610     1.27   1.417 
Qa-964   3856.07   964.07      2992.     36824.    61.373     1.21   1.579 
Qa-1408  5632.27  1408.00      1001.     39911.    66.518     1.06   1.812s

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 11:13:27
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7593E-01                                      4.94E+03             
121.78 9.759E-01  (  1.232E-03 2.25E-01 2.84E+01 G  

Qa-245       9.7150E-01                                      4.94E+03             
244.70 9.715E-01  (  4.016E-03 5.43E-01 7.55E+00 G  

Qa-344       9.6869E-01                                      4.94E+03             
344.28 9.687E-01  (  1.274E-03 2.83E-01 2.66E+01 G  

Qa-779       9.7767E-01                                      4.94E+03             
778.90 9.777E-01  (  4.136E-03 6.34E-01 1.30E+01 G  

Qa-964       9.9763E-01                                      4.94E+03             
964.08 9.976E-01  (  3.453E-03 6.04E-01 1.45E+01 G  

Qa-1408      9.7590E-01                                      4.94E+03             
1408.01 9.759E-01 *(  1.803E-03 5.28E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape

425 of 517



ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 11:13:27
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.2744E-01    9.7593E-01   4.3885E-03    1.1150E-01  1.232E-03
Qa-245       9.2323E-01    9.7150E-01   1.0558E-02    1.1141E-01  4.016E-03
Qa-344       9.2057E-01    9.6869E-01   5.4845E-03    1.1073E-01  1.274E-03
Qa-779       9.2910E-01    9.7767E-01   1.2388E-02    1.1230E-01  4.136E-03
Qa-964       9.4806E-01    9.9763E-01   1.2042E-02    1.1453E-01  3.453E-03
Qa-1408#     9.2742E-01    9.7590E-01   1.0307E-02    1.1189E-01  1.803E-03

# - All peaks for activity calculation had bad shape.
* - Activity omitted from total
& - Activity omitted from total and all peaks had bad shape.
< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  926.3 to  2035.6 keV)     5.576E+00  µCi           
Total Decayed Activity (  926.3 to  2035.6 keV) 5.8673224E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1404023720001                                   File      : 13_20140116_001               Time      : 16-JAN-2014 11:20      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 28.51 %                

Standards: S22259

2 sigma                                                                                          

Uncert uCi              Channel                   Energy               FWHM                       

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D   Max %D Flags

QA-122       0.9800 0.9810 uCi   .0044427   486.91  486.00 - 488.00   121.78  121.58 - 121.98   0.77 0.70 - 0.85 0.10  5           

QA-779       0.9800 0.9772 uCi   .012285                                                        1.40 1.24 - 1.51 -0.29 5           

QA-1408      0.9800 0.9876 uCi   .010326    5632.62 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.83 1.63 - 1.99 0.77  5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1404023720001
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det13\13_20140116001_QCAsLeft.An1

Acquisition information
Start time:                 1/16/2014 11:20:06
Live time:                600
Real time:                839
Dead time:                 28.51 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0083

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.04      510.  10.41   0.00  4.576E-02
40.01     3233.   4.73   0.89  4.480E-02
45.46     3065.   4.15   0.70  4.445E-02
46.69      933.  13.80   0.70  4.437E-02
121.78   232547.   0.23   0.77  3.956E-02   121.78  28.410  9.810E-01 QA122 
244.69    49196.   0.54   0.94  3.168E-02   244.70   7.550  9.751E-01 Qa245 
271.06      488.  19.98   1.00  3.023E-02
296.00     2669.   4.67   0.97  2.885E-02
329.51      586.  16.76   0.88  2.700E-02
344.29   142910.   0.28   1.00  2.619E-02   344.28  26.590  9.728E-01 Qa344 
367.53     5172.   2.55   1.04  2.554E-02
411.12    10210.   1.50   1.08  2.432E-02
416.15      487.  18.99   1.03  2.418E-02
443.96    13550.   1.20   1.13  2.340E-02
488.68     1581.   6.40   1.20  2.215E-02
503.54      784.  11.96   0.97  2.174E-02
564.06     1750.   5.08   1.22  2.005E-02
566.26      548.  16.26   1.22  1.999E-02
586.27     1680.   6.24   1.33  1.943E-02
656.51      594.  14.14   1.14  1.746E-02
674.76      542.  13.31   1.31  1.696E-02
678.64     1388.   5.68   1.32  1.685E-02
688.62     2824.   4.04   1.28  1.657E-02
719.45      980.   8.62   1.19  1.570E-02
764.87      549.  13.74   1.39  1.443E-02
778.91    37541.   0.63   1.40  1.404E-02   778.90  12.970  9.772E-01 Qa779 
810.36     1094.   9.37   1.27  1.371E-02
867.39    10844.   1.60   1.50  1.310E-02
919.30     1077.   7.96   1.38  1.254E-02
926.43      700.   9.24   1.51  1.247E-02
964.06    37124.   0.61   1.54  1.207E-02   964.08  14.500  1.006E+00 Qa964 

1005.17     1685.   5.44   1.46  1.181E-02
1085.90    24632.   0.69   1.63  1.131E-02
1089.93     3860.   2.43   1.63  1.128E-02
1112.04    31895.   0.66   1.63  1.114E-02
1123.12     1082.   7.29   1.54  1.107E-02
1212.91     2952.   3.43   1.62  1.051E-02
1233.70      620.  10.12   1.79  1.038E-02
1250.00      515.  10.83   1.71  1.028E-02
1299.15     3301.   2.39   1.73  9.976E-03
1407.99    40383.   0.52   1.83  9.297E-03  1408.01  20.850  9.876E-01 Qa1408
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1457.58     1078.   3.59   1.47  8.988E-03
1529.15     1544.   2.96   2.84  8.542E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    25.04      1542.       510. 1.116E+04   20.81   0.000  -      s 
159.86    40.01      9601.      3233. 7.217E+04    9.46   0.892  -      s 
181.65    45.49      6569.      3065. 6.895E+04    8.31   0.700  -       D
186.57    46.72      7833.       933. 2.104E+04   27.61   0.701  -       D

1083.99   271.06      3929.       488. 1.616E+04   39.96   0.998  -      s 
1183.75   296.00      4762.      2669. 9.252E+04    9.34   0.966  -        
1317.79   329.51      3767.       586. 2.168E+04   33.51   0.879  -        
1469.87   367.53      3944.      5172. 2.025E+05    5.10   1.036  -      s 
1644.26   411.12      4014.     10210. 4.198E+05    3.00   1.079  -        
1664.38   416.15      2985.       487. 2.013E+04   37.98   1.028  -      s 
1775.61   443.96      3852.     13550. 5.790E+05    2.39   1.127  -        
1954.51   488.68      3096.      1581. 7.136E+04   12.81   1.203  -        
2013.93   503.54      2860.       784. 3.605E+04   23.93   0.971  -      s 
2256.05   564.06      3078.      1750. 8.727E+04   10.16   1.218  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.85   566.26      3702.       548. 2.744E+04   32.52   1.220  -       D
2344.88   586.27      3207.      1680. 8.647E+04   12.48   1.334  -      s 
2625.89   656.51      2390.       594. 3.400E+04   28.27   1.140  -        
2698.52   674.67      2216.       504. 2.969E+04   30.88   1.037  -        
2714.08   678.56      2871.      1358. 8.061E+04   14.49   1.423  -        
2754.32   688.62      3183.      2824. 1.704E+05    8.08   1.283  -        
2877.66   719.45      2368.       980. 6.240E+04   17.24   1.185  -        
3059.48   764.89      2612.       614. 4.255E+04   28.99   1.293  -        
3241.40   810.36      2847.      1094. 7.979E+04   18.73   1.266  -        
3469.56   867.39      4605.     10844. 8.279E+05    3.20   1.495  -        
3677.24   919.30      2020.      1077. 8.584E+04   15.91   1.379  -        
3705.64   926.40      1834.       688. 5.518E+04   22.87   1.188  -        
4020.78  1005.17      1723.      1685. 1.427E+05   10.88   1.462  -        
4343.80  1085.83      2078.     24632. 2.179E+06    1.38   1.625  -       D
4359.93  1089.86      2453.      3860. 3.422E+05    4.85   1.628  -       D
4448.39  1112.04      2664.     31895. 2.862E+06    1.32   1.630  -        
4492.74  1123.12      1430.      1082. 9.770E+04   14.59   1.541  -      s 
4852.01  1212.91      1558.      2952. 2.808E+05    6.87   1.625  -        
4935.19  1233.70       920.       620. 5.967E+04   20.24   1.787  -        
5000.38  1250.00       720.       515. 5.006E+04   21.66   1.705  -        
5197.07  1299.15       622.      3301. 3.309E+05    4.78   1.735  -        
5831.03  1457.58        84.      1078. 1.199E+05    7.18   1.474  -        
6117.46  1529.15       105.      1544. 1.808E+05    5.92   2.840  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    486.91   121.78     16575.    232547.   387.578     0.45   0.770 
Qa-245    978.52   244.69      7628.     49196.    81.993     1.09   0.939 
Qa-344   1376.92   344.29      6378.    142910.   238.184     0.56   1.000 
Qa-779   3115.55   778.91      4427.     37541.    62.569     1.26   1.400 
Qa-964   3856.31   964.06      3244.     37124.    61.873     1.23   1.540 
Qa-1408  5632.62  1407.99       854.     40383.    67.305     1.05   1.827 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8097E-01                                      4.94E+03             
121.78 9.810E-01  (  1.265E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7511E-01                                      4.94E+03             
244.70 9.751E-01  (  4.034E-03 5.43E-01 7.55E+00 G  

Qa-344       9.7282E-01                                      4.94E+03             
344.28 9.728E-01  (  1.267E-03 2.82E-01 2.66E+01 G  

Qa-779       9.7717E-01                                      4.94E+03             
778.90 9.772E-01  (  4.035E-03 6.29E-01 1.30E+01 G  

Qa-964       1.0059E+00                                      4.94E+03             
964.08 1.006E+00  (  3.596E-03 6.13E-01 1.45E+01 G  

Qa-1408      9.8758E-01                                      4.94E+03             
1408.01 9.876E-01  (  1.665E-03 5.23E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:34:42
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3210E-01    9.8097E-01   4.4427E-03    1.1208E-01  1.265E-03
Qa-245       9.2653E-01    9.7511E-01   1.0587E-02    1.1182E-01  4.034E-03
Qa-344       9.2436E-01    9.7282E-01   5.4912E-03    1.1120E-01  1.267E-03
Qa-779       9.2849E-01    9.7717E-01   1.2285E-02    1.1223E-01  4.035E-03
Qa-964       9.5577E-01    1.0059E+00   1.2325E-02    1.1549E-01  3.596E-03
Qa-1408      9.3839E-01    9.8758E-01   1.0326E-02    1.1322E-01  1.665E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1096.9 to  2035.5 keV)     5.606E+00  µCi           
Total Decayed Activity ( 1096.9 to  2035.5 keV) 5.8995357E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175001                                   File      : 14_20130702_001               Time      : 02-JUL-2013 10:55      

Cal    : 02-JUL-2013 11:10:36,13-JUN-2013 12:33:38       Caldate   : 02-JUL-2013, 13-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 30.2 %                 

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9791  uCi   .0043581   .11186     -0.09     10      
QA-779                          0.9800  0.9827  uCi   .011847    .11282      0.28     10      
QA-1408                         0.9800  0.9798  uCi   .010391    .11234     -0.02     10      

Page 1 of 1                                                                                                             1413264175001
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702001_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 10:55:45
Live time:                600
Real time:                860
Dead time:                 30.20 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130613_002                                   

Energy Calibration                                      
Created:               7/2/2013 11:10:36
Zero offset:          -0.001 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.558E-08 keV/channel^2

Efficiency Calibration
Created:               6/13/2013 12:33:38
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.35keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0101

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.37      627.  10.77   0.62  4.642E-02
39.98     1827.   7.44   0.87  4.545E-02
45.34     2777.   4.59   0.71  4.510E-02
46.66      776.  15.92   0.71  4.501E-02
121.77   241597.   0.22   0.78  4.005E-02   121.78  28.410  9.791E-01 QA122 
244.71    51045.   0.49   0.90  3.192E-02   244.70   7.550  9.765E-01 Qa245 
296.00     2535.   4.67   1.03  2.890E-02
329.48      743.  13.99   0.93  2.693E-02
344.29   146335.   0.28   1.01  2.606E-02   344.28  26.590  9.737E-01 Qa344 
366.39     1201.   8.79   1.02  2.544E-02
367.83     4129.   2.65   1.02  2.540E-02
411.14    10328.   1.45   1.12  2.419E-02
416.04      466.  17.45   1.03  2.406E-02
443.97    13708.   1.21   1.09  2.327E-02
488.70     1638.   6.54   1.11  2.202E-02
503.56      658.  12.62   1.11  2.161E-02
564.12     1746.   5.04   1.18  1.991E-02
565.95      548.  16.29   1.19  1.986E-02
586.28     1521.   6.30   1.17  1.930E-02
656.58      488.  19.01   1.55  1.733E-02
674.66      593.  11.99   1.27  1.683E-02
678.72     1476.   5.38   1.27  1.671E-02
688.68     2847.   3.91   1.24  1.643E-02
719.31     1096.   8.53   1.36  1.558E-02
764.91      705.  12.95   1.57  1.430E-02
778.89    38461.   0.60   1.35  1.391E-02   778.90  12.970  9.827E-01 Qa779 
810.41      996.   9.49   1.41  1.355E-02
841.57      570.  16.35   1.27  1.318E-02
867.39    11010.   1.55   1.41  1.288E-02
919.46     1146.   8.35   1.45  1.228E-02
926.07      783.  10.59   1.46  1.220E-02
964.06    36908.   0.61   1.47  1.176E-02   964.08  14.500  9.980E-01 Qa964 

1005.12     1834.   5.66   1.41  1.151E-02
1085.90    24073.   0.70   1.56  1.101E-02
1089.93     3799.   2.30   1.56  1.099E-02
1112.04    31814.   0.66   1.61  1.085E-02
1123.23     1143.   6.94   1.61  1.078E-02
1212.92     2878.   3.29   1.64  1.023E-02
1233.81      628.  10.23   1.81  1.011E-02
1249.79      493.  11.36   1.27  1.001E-02
1274.51      419.  12.70   0.73  9.857E-03
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1292.64      203.  16.40   1.24  9.746E-03
1299.13     3358.   2.39   1.80  9.706E-03
1407.99    40048.   0.53   1.74  9.039E-03  1408.01  20.850  9.798E-01 Qa1408
1433.81      117.  17.62   0.39  8.881E-03
1457.61     1027.   3.68   1.64  8.735E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.45    25.37      2460.       627. 1.351E+04   21.55   0.621  -      s 
159.91    39.98      8765.      1827. 4.020E+04   14.88   0.870  -      s 
181.32    45.30      6750.      2777. 6.157E+04    9.19   0.709  -       D
186.59    46.62      7242.       776. 1.724E+04   31.84   0.711  -       D

1183.86   296.00      4587.      2535. 8.770E+04    9.34   1.034  -        
1317.80   329.48      4193.       743. 2.759E+04   27.98   0.934  -        
1465.44   366.37      4975.      1201. 4.719E+04   17.59   1.015  -       D
1471.17   367.80      3930.      4129. 1.625E+05    5.30   1.016  -       D
1644.42   411.14      3916.     10328. 4.269E+05    2.90   1.116  -        
1664.02   416.04      2559.       466. 1.936E+04   34.90   1.029  -        
1775.77   443.97      4198.     13708. 5.889E+05    2.42   1.088  -        
1954.69   488.70      3393.      1638. 7.435E+04   13.08   1.109  -        
2014.11   503.56      2498.       658. 3.047E+04   25.23   1.114  -        
2256.40   564.24      2996.      1746. 8.768E+04   10.08   1.184  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2263.70   566.06      3716.       548. 2.761E+04   32.58   1.185  -       D
2345.05   586.28      2946.      1521. 7.884E+04   12.60   1.174  -        
2626.27   656.58      2894.       488. 2.813E+04   38.02   1.555  -      s 
2698.72   674.69      2173.       477. 2.836E+04   31.62   1.039  -      sD
2714.96   678.75      3106.      1504. 9.000E+04   14.03   1.525  -      s 
2754.67   688.68      3074.      2847. 1.732E+05    7.82   1.240  -        
2877.22   719.31      2731.      1096. 7.038E+04   17.06   1.357  -        
3059.68   764.91      2727.       705. 4.929E+04   25.91   1.571  -        
3241.70   810.41      2644.       996. 7.352E+04   18.97   1.413  -        
3366.36   841.57      2706.       570. 4.323E+04   32.71   1.268  -        
3469.66   867.39      4448.     11010. 8.546E+05    3.11   1.412  -        
3678.00   919.46      2354.      1146. 9.330E+04   16.70   1.450  -        
3704.44   926.07      1968.       783. 6.419E+04   21.18   1.460  -      s 
4020.72  1005.12      2079.      1834. 1.594E+05   11.32   1.406  -        
4343.71  1085.84      3305.     23744. 2.156E+06    1.60   1.570  -        
4359.84  1089.87      2105.      3074. 2.797E+05    6.23   1.488  -       D
4448.56  1112.04      2734.     31814. 2.931E+06    1.32   1.612  -        
4493.35  1123.23      1430.      1143. 1.060E+05   13.88   1.612  -        
4852.24  1212.92      1453.      2878. 2.812E+05    6.58   1.644  -        
4935.82  1233.81       945.       628. 6.214E+04   20.45   1.806  -      s 
4999.77  1249.79       755.       493. 4.926E+04   22.72   1.275  -        
5098.72  1274.51       603.       419. 4.251E+04   25.40   0.734  -      s 
5171.24  1292.64       337.       203. 2.087E+04   32.79   1.245  -      s 
5197.22  1299.13       638.      3358. 3.459E+05    4.77   1.800  -        
5736.22  1433.81        84.       117. 1.321E+04   35.23   0.387  -      s 
5831.48  1457.61        85.      1027. 1.176E+05    7.36   1.639  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17595.    241597.   402.662     0.45   0.777 
Qa-245    978.68   244.70      7870.     51049.    85.082     1.06   0.908 
Qa-344   1377.04   344.29      6556.    146335.   243.891     0.56   1.005 
Qa-779   3115.59   778.89      4131.     38461.    64.102     1.21   1.354 
Qa-964   3856.46   964.06      3145.     36908.    61.514     1.22   1.471 
Qa-1408  5632.90  1407.99      1098.     40048.    66.747     1.06   1.743 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7912E-01                                      4.94E+03             
121.78 9.791E-01  (  1.253E-03 2.23E-01 2.84E+01 G  

Qa-245       9.7655E-01                                      4.94E+03             
244.70 9.766E-01  (  3.954E-03 5.30E-01 7.55E+00 G  

Qa-344       9.7366E-01                                      4.94E+03             
344.28 9.737E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8273E-01                                      4.94E+03             
778.90 9.827E-01  (  3.826E-03 6.03E-01 1.30E+01 G  

Qa-964       9.9797E-01                                      4.94E+03             
964.08 9.980E-01  (  3.533E-03 6.08E-01 1.45E+01 G  

Qa-1408      9.7979E-01                                      4.94E+03             
1408.01 9.798E-01  (  1.889E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 11:10:48
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5656E-01    9.7912E-01   4.3581E-03    1.1186E-01  1.253E-03
Qa-245       9.5405E-01    9.7655E-01   1.0343E-02    1.1197E-01  3.954E-03
Qa-344       9.5122E-01    9.7366E-01   5.4325E-03    1.1129E-01  1.255E-03
Qa-779       9.6009E-01    9.8273E-01   1.1847E-02    1.1282E-01  3.826E-03
Qa-964       9.7497E-01    9.9797E-01   1.2144E-02    1.1458E-01  3.533E-03
Qa-1408      9.5721E-01    9.7979E-01   1.0391E-02    1.1234E-01  1.889E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (  586.3 to  2035.3 keV)     5.754E+00  µCi           
Total Decayed Activity (  586.3 to  2035.3 keV) 5.8898067E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175003.1                                 File      : 14_20130702_003               Time      : 02-JUL-2013 12:16      

Cal    : 02-JUL-2013 12:31:46,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                    
Uncert uCi Uncert uCi                  

Analyte             Spiked   Quant  Units   Counting    Total     %D  Max %D Flags
QA-122                          0.9800  0.9845  uCi    .0043756   .11248     0.46     10      
QA-779                          0.9800  0.9873  uCi    .012299    .11338     0.74     10      
QA-1408                         0.9800  0.9933  uCi    .010619    .11389     1.35     10      

Page 1 of 1                                                                                                           1413264175003.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702003_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 12:16:56
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 12:31:46
Zero offset:          -0.010 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.605E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.00keV )
Stop channel:            8144 (  2035.38keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0109

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.50      401.  19.79   0.00  4.643E-02
39.95     2245.   6.16   0.70  4.546E-02
45.32     2783.   4.59   0.71  4.510E-02
46.78      891.  14.52   0.71  4.500E-02
121.77   242259.   0.22   0.78  3.994E-02   121.78  28.410  9.845E-01 QA122 
244.71    51108.   0.49   0.91  3.164E-02   244.70   7.550  9.864E-01 Qa245 
296.01     2505.   5.13   0.97  2.872E-02
329.48      551.  19.72   0.75  2.682E-02
344.29   146402.   0.28   1.00  2.597E-02   344.28  26.590  9.774E-01 Qa344 
366.35     1192.   8.96   1.02  2.534E-02
367.81     4248.   2.59   1.03  2.530E-02
411.14    10164.   1.46   1.07  2.407E-02
415.91      549.  15.51   0.92  2.393E-02
443.98    13310.   1.24   1.11  2.313E-02
488.72     1659.   6.16   1.19  2.185E-02
503.48      642.  12.25   1.07  2.143E-02
564.06     1885.   4.82   1.20  1.970E-02
566.23      589.  15.12   1.20  1.964E-02
586.36     1560.   6.98   1.22  1.907E-02
656.41      463.  18.05   0.98  1.707E-02
674.50      561.  13.16   1.29  1.655E-02
678.71     1386.   5.82   1.29  1.643E-02
688.70     2783.   3.19   1.30  1.615E-02
719.41      957.   8.41   1.33  1.527E-02
764.95      505.  16.49   1.09  1.397E-02
778.90    37686.   0.62   1.35  1.357E-02   778.90  12.970  9.873E-01 Qa779 
810.40      985.   8.99   1.45  1.329E-02
867.41    10862.   1.60   1.42  1.278E-02
919.37     1121.   8.68   1.39  1.231E-02
926.25      594.  11.10   1.08  1.225E-02
964.05    36818.   0.60   1.52  1.191E-02   964.08  14.500  9.832E-01 Qa964 

1005.12     1843.   4.81   1.54  1.164E-02
1085.90    24385.   0.69   1.58  1.110E-02
1089.84     4012.   2.29   1.59  1.108E-02
1112.06    32072.   0.67   1.57  1.093E-02
1123.14     1116.   7.63   1.40  1.085E-02
1212.97     2940.   3.56   1.78  1.026E-02
1233.67      675.   9.89   1.98  1.012E-02
1274.48      455.  11.94   1.60  9.852E-03
1299.17     3283.   2.23   1.65  9.689E-03
1407.99    40279.   0.53   1.77  8.968E-03  1408.01  20.850  9.932E-01 Qa1408
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1457.57     1104.   3.67   1.71  8.640E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

102.00    25.50      3687.       401. 8.637E+03   39.59   0.000  -      s 
159.65    39.91      8708.      1835. 4.036E+04   14.78   0.804  -       D
181.28    45.24      6775.      2783. 6.171E+04    9.18   0.706  -       D
187.12    46.70      7925.       891. 1.980E+04   29.04   0.708  -       D

1183.91   296.01      5185.      2505. 8.722E+04   10.26   0.974  -        
1317.77   329.48      4503.       551. 2.055E+04   39.44   0.750  -        
1465.26   366.34      5108.      1192. 4.705E+04   17.91   1.025  -       D
1471.11   367.80      3933.      4248. 1.679E+05    5.18   1.026  -       D
1644.39   411.14      3847.     10164. 4.223E+05    2.92   1.071  -        
1663.48   415.91      2682.       549. 2.294E+04   31.03   0.918  -        
1775.75   443.98      4241.     13310. 5.755E+05    2.48   1.106  -        
1954.72   488.72      3134.      1659. 7.593E+04   12.31   1.190  -        
2013.76   503.48      2307.       642. 2.995E+04   24.50   1.073  -        
2256.10   564.03      3183.      1885. 9.567E+04    9.64   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.77   566.20      3678.       589. 3.001E+04   30.25   1.202  -       D
2345.31   586.36      3547.      1560. 8.181E+04   13.96   1.219  -        
2625.56   656.41      2514.       463. 2.715E+04   36.11   0.984  -        
2697.84   674.48      2299.       688. 4.156E+04   23.74   1.106  -        
2714.68   678.69      2837.      1379. 8.395E+04   14.21   1.254  -        
2754.49   688.64      3624.      2783. 1.724E+05    8.83   1.202  -        
2877.28   719.34      3358.       930. 6.091E+04   22.90   1.145  -        
3059.77   764.95      2470.       505. 3.612E+04   32.99   1.088  -        
3241.58   810.40      2444.       985. 7.410E+04   17.97   1.447  -        
3469.70   867.41      4586.     10862. 8.503E+05    3.20   1.425  -        
3677.58   919.37      2455.      1121. 9.105E+04   17.36   1.393  -        
3705.09   926.25      1500.       594. 4.850E+04   22.19   1.085  -      s 
4020.67  1005.12      1623.      1843. 1.584E+05    9.61   1.541  -        
4343.90  1085.83      1960.     24385. 2.197E+06    1.38   1.584  -       D
4359.66  1089.77      2233.      4012. 3.623E+05    4.59   1.586  -       D
4448.55  1112.06      2953.     32072. 2.935E+06    1.34   1.565  -        
4492.90  1123.14      1616.      1116. 1.029E+05   15.26   1.401  -        
4852.35  1212.97      1698.      2940. 2.865E+05    7.11   1.781  -        
4935.21  1233.67       997.       675. 6.670E+04   19.79   1.985  -      s 
5098.51  1274.48       641.       455. 4.619E+04   23.89   1.605  -        
5197.31  1299.17       516.      3283. 3.389E+05    4.45   1.653  -        
5831.22  1457.57       108.      1104. 1.278E+05    7.35   1.711  -        

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.77     17610.    242259.   403.764     0.44   0.776 
Qa-245    978.69   244.70      7790.     50955.    84.924     1.06   0.925 
Qa-344   1377.03   344.29      6512.    146402.   244.003     0.56   1.005 
Qa-779   3115.58   778.90      4466.     37686.    62.810     1.25   1.351 
Qa-964   3856.36   964.05      2979.     36818.    61.363     1.20   1.524 
Qa-1408  5632.80  1407.99      1193.     40279.    67.132     1.07   1.767 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8454E-01                                      4.94E+03             
121.78 9.845E-01  (  1.257E-03 2.22E-01 2.84E+01 G  

Qa-245       9.8341E-01                                      4.94E+03             
244.70 9.834E-01  (  3.969E-03 5.29E-01 7.55E+00 G  

Qa-344       9.7737E-01                                      4.94E+03             
344.28 9.774E-01  (  1.255E-03 2.79E-01 2.66E+01 G  

Qa-779       9.8727E-01                                      4.94E+03             
778.90 9.873E-01  (  4.079E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8318E-01                                      4.94E+03             
964.08 9.832E-01  (  3.396E-03 6.00E-01 1.45E+01 G  

Qa-1408      9.9325E-01                                      4.94E+03             
1408.01 9.932E-01  (  1.985E-03 5.35E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 12:32:01
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702003_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.6185E-01    9.8454E-01   4.3756E-03    1.1248E-01  1.257E-03
Qa-245       9.6075E-01    9.8341E-01   1.0412E-02    1.1275E-01  3.969E-03
Qa-344       9.5485E-01    9.7737E-01   5.4496E-03    1.1171E-01  1.255E-03
Qa-779       9.6452E-01    9.8727E-01   1.2299E-02    1.1338E-01  4.079E-03
Qa-964       9.6052E-01    9.8318E-01   1.1790E-02    1.1286E-01  3.396E-03
Qa-1408      9.7035E-01    9.9325E-01   1.0619E-02    1.1389E-01  1.985E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1111.9 to  2035.4 keV)     5.773E+00  µCi           
Total Decayed Activity ( 1111.9 to  2035.4 keV) 5.9090214E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1413264175005.1                                 File      : 14_20130702_005               Time      : 02-JUL-2013 15:50      

Cal    : 02-JUL-2013 16:05:00,02-JUL-2013 11:26:20       Caldate   : 02-JUL-2013, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 30.16 %                

Standards: S22259

2 sigma    2 sigma                     
Uncert uCi Uncert uCi                   

Analyte             Spiked   Quant  Units  Counting    Total     %D   Max %D Flags
QA-122                          0.9800  0.9793  uCi   .0043212   .11189     -0.07     10      
QA-779                          0.9800  0.9957  uCi   .012537    .11436      1.60     10      
QA-1408                         0.9800  0.9906  uCi   .010494    .11358      1.08     10      

Page 1 of 1                                                                                                           1413264175005.1
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20130702005_QCAsLeft.An1

Acquisition information
Start time:                 7/2/2013 15:50:19
Live time:                600
Real time:                859
Dead time:                 30.16 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002                                   

Energy Calibration                                      
Created:               7/2/2013 16:05:00
Zero offset:          -0.012 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.561E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.99keV )
Stop channel:            8144 (  2035.49keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0105

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.24      610.  11.13   0.00  4.645E-02
39.93     1916.   7.06   0.85  4.546E-02
45.33     2826.   4.54   0.68  4.509E-02
46.70      927.  13.42   0.68  4.500E-02
121.77   240970.   0.22   0.78  3.994E-02   121.78  28.410  9.793E-01 QA122 
244.70    50650.   0.54   0.91  3.164E-02   244.70   7.550  9.776E-01 Qa245 
251.60      510.  19.61   0.53  3.125E-02
295.96     2579.   4.91   0.98  2.872E-02
329.41      578.  16.79   0.88  2.682E-02
344.29   146480.   0.28   0.99  2.597E-02   344.28  26.590  9.779E-01 Qa344 
366.43     1157.   9.28   1.02  2.534E-02
367.81     4207.   2.58   1.02  2.530E-02
411.12    10028.   1.42   1.07  2.407E-02
443.98    13770.   1.15   1.11  2.313E-02
488.67     1698.   6.02   1.03  2.185E-02
503.46      567.  16.16   1.28  2.143E-02
564.08     1771.   5.13   1.20  1.970E-02
566.29      608.  14.80   1.20  1.964E-02
586.41     1526.   6.52   1.15  1.906E-02
656.51      515.  16.88   1.42  1.706E-02
674.78      596.  12.31   1.29  1.654E-02
678.61     1445.   5.47   1.30  1.643E-02
688.70     2787.   3.22   1.30  1.614E-02
719.46      911.  10.86   1.23  1.527E-02
764.99      642.  11.96   1.36  1.397E-02
778.90    38007.   0.63   1.37  1.357E-02   778.90  12.970  9.957E-01 Qa779 
810.45     1097.   8.26   1.25  1.329E-02
841.59      502.  17.74   1.41  1.301E-02
867.41    10798.   1.53   1.46  1.278E-02
919.34     1279.   7.30   1.25  1.231E-02
926.26      617.  13.73   1.33  1.225E-02
964.06    36746.   0.61   1.52  1.191E-02   964.08  14.500  9.813E-01 Qa964 

1005.12     1840.   5.00   1.56  1.164E-02
1085.90    24513.   0.68   1.58  1.110E-02
1089.82     3725.   2.42   1.59  1.108E-02
1112.05    32017.   0.67   1.61  1.093E-02
1123.23     1085.   8.08   1.58  1.085E-02
1212.97     3041.   3.10   1.54  1.026E-02
1233.89      657.   9.85   1.54  1.012E-02
1249.96      552.  10.87   1.59  1.001E-02
1299.13     3364.   2.33   1.71  9.689E-03
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1408.00    40172.   0.53   1.76  8.968E-03  1408.01  20.850  9.906E-01 Qa1408
1457.50     1059.   3.73   1.77  8.640E-03
1529.13     1493.   2.83   2.67  8.166E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.24      2506.       610. 1.314E+04   22.27   0.000  -      s 
159.73    39.93      8618.      1916. 4.214E+04   14.12   0.851  -      s 
181.33    45.29      6811.      2826. 6.266E+04    9.08   0.683  -       D
186.79    46.66      7278.       927. 2.060E+04   26.85   0.684  -       D

1006.23   251.60      4314.       510. 1.632E+04   39.22   0.527  -      s 
1183.66   295.96      4986.      2579. 8.978E+04    9.82   0.978  -        
1317.44   329.41      3851.       578. 2.157E+04   33.59   0.882  -        
1465.52   366.43      5178.      1157. 4.564E+04   18.55   1.018  -       D
1471.02   367.81      3809.      4207. 1.663E+05    5.17   1.020  -       D
1644.25   411.12      3532.     10028. 4.167E+05    2.84   1.072  -        
1775.71   443.98      3710.     13770. 5.954E+05    2.29   1.110  -        
1954.44   488.67      3121.      1698. 7.769E+04   12.03   1.032  -        
2013.61   503.46      2893.       567. 2.644E+04   32.31   1.280  -        
2256.07   564.07      3237.      1771. 8.987E+04   10.26   1.200  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.92   566.29      3741.       608. 3.095E+04   29.59   1.202  -       D
2345.43   586.41      3101.      1526. 8.006E+04   13.04   1.152  -        
2625.83   656.51      2606.       515. 3.018E+04   33.75   1.416  -      s 
2698.88   674.77      2550.       575. 3.476E+04   30.04   1.227  -        
2714.20   678.60      3016.      1433. 8.720E+04   14.29   1.395  -        
2754.59   688.70      3478.      2871. 1.779E+05    8.34   1.350  -        
2877.63   719.46      3059.       911. 5.967E+04   21.71   1.225  -        
3059.40   764.89      2761.       662. 4.737E+04   27.69   1.142  -        
3241.66   810.45      2453.      1097. 8.257E+04   16.52   1.252  -        
3366.24   841.59      2557.       502. 3.856E+04   35.48   1.407  -        
3469.53   867.41      4248.     10798. 8.452E+05    3.06   1.462  -        
3677.28   919.34      2249.      1279. 1.039E+05   14.59   1.248  -        
3704.96   926.26      2117.       617. 5.039E+04   27.46   1.334  -        
4020.46  1005.12      1742.      1840. 1.582E+05    9.99   1.560  -        
4343.69  1085.84      1833.     24513. 2.208E+06    1.37   1.585  -       D
4359.37  1089.76      2187.      3725. 3.364E+05    4.83   1.587  -       D
4448.29  1112.05      2849.     32017. 2.930E+06    1.33   1.614  -        
4493.04  1123.23      1694.      1085. 1.000E+05   16.16   1.576  -        
4852.13  1212.97      1353.      3041. 2.964E+05    6.19   1.540  -        
4935.84  1233.89       953.       657. 6.490E+04   19.69   1.545  -      s 
5000.13  1249.96       804.       552. 5.516E+04   21.74   1.595  -        
5196.90  1299.13       620.      3364. 3.471E+05    4.66   1.711  -        
5830.65  1457.50       101.      1059. 1.225E+05    7.45   1.773  -      s 
6117.31  1529.13        69.      1493. 1.828E+05    5.67   2.674  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.00   121.77     16666.    240970.   401.617     0.44   0.779 
Qa-245    978.67   244.70      8370.     50650.    84.418     1.08   0.911 
Qa-344   1376.97   344.29      6688.    146480.   244.133     0.56   0.994 
Qa-779   3115.44   778.90      4693.     38007.    63.344     1.26   1.369 
Qa-964   3856.20   964.06      3146.     36746.    61.244     1.21   1.523 
Qa-1408  5632.53  1408.00      1020.     40172.    66.953     1.06   1.756 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.7933E-01                                      4.94E+03             
121.78 9.793E-01  (  1.222E-03 2.21E-01 2.84E+01 G  

Qa-245       9.7756E-01                                      4.94E+03             
244.70 9.776E-01  (  4.114E-03 5.40E-01 7.55E+00 G  

Qa-344       9.7791E-01                                      4.94E+03             
344.28 9.779E-01  (  1.272E-03 2.79E-01 2.66E+01 G  

Qa-779       9.9569E-01                                      4.94E+03             
778.90 9.957E-01  (  4.182E-03 6.30E-01 1.30E+01 G  

Qa-964       9.8129E-01                                      4.94E+03             
964.08 9.813E-01  (  3.490E-03 6.06E-01 1.45E+01 G  

Qa-1408      9.9063E-01                                      4.94E+03             
1408.01 9.906E-01  (  1.835E-03 5.30E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  7/2/2013 16:05:08
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20130702005_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.5674E-01    9.7933E-01   4.3212E-03    1.1189E-01  1.222E-03
Qa-245       9.5501E-01    9.7756E-01   1.0566E-02    1.1210E-01  4.114E-03
Qa-344       9.5535E-01    9.7791E-01   5.4599E-03    1.1178E-01  1.272E-03
Qa-779       9.7272E-01    9.9569E-01   1.2537E-02    1.1436E-01  4.182E-03
Qa-964       9.5866E-01    9.8129E-01   1.1900E-02    1.1266E-01  3.490E-03
Qa-1408      9.6778E-01    9.9063E-01   1.0494E-02    1.1358E-01  1.835E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.766E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9024115E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414003683002                                   File      : 14_20140102_002               Time      : 02-JAN-2014 14:00      

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 11:26:20       Caldate   : 02-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.42 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9814 uCi   .0044239   487.02  486.00 - 488.00   121.76  121.58 - 121.98   0.77 0.71 - 0.86 0.15 5           

QA-779        0.9800 0.9808 uCi   .012218                                                        1.37 1.25 - 1.53 0.08 5           

QA-1408       0.9800 0.9911 uCi   .010703    5631.97 5629.00 - 5635.00 1407.92 1407.58 - 1408.58 1.80 1.61 - 1.96 1.13 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414003683002
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:17:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102002_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140102002_QCAsLeft.An1

Acquisition information
Start time:                 1/2/2014 14:00:35
Live time:                600
Real time:                850
Dead time:                 29.42 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      20.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:17:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102002_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0277

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
24.98      498.  10.48   0.00  4.646E-02
39.96     1784.   7.41   0.87  4.545E-02
45.32     2788.   4.66   0.70  4.509E-02
46.68      958.  12.66   0.70  4.500E-02
121.76   235335.   0.23   0.77  3.994E-02   121.78  28.410  9.814E-01 QA122 
244.70    49422.   0.54   0.92  3.164E-02   244.70   7.550  9.788E-01 Qa245 
295.92     2506.   5.03   1.00  2.873E-02
329.34      597.  15.05   0.98  2.682E-02
344.28   142151.   0.28   1.00  2.597E-02   344.28  26.590  9.738E-01 Qa344 
366.33     1135.   9.38   1.01  2.534E-02
367.81     4158.   2.59   1.02  2.530E-02
411.11     9638.   1.58   1.05  2.407E-02
443.95    13564.   1.17   1.13  2.313E-02
488.65     1759.   6.33   1.05  2.185E-02
503.47      608.  12.30   1.14  2.143E-02
564.05     1731.   5.22   1.19  1.970E-02
566.02      561.  16.04   1.19  1.965E-02
586.29     1574.   5.23   1.21  1.907E-02
656.54      466.  15.93   1.26  1.706E-02
674.69      550.  13.71   1.28  1.654E-02
678.61     1348.   5.81   1.28  1.643E-02
688.60     2950.   4.18   1.36  1.615E-02
712.80      458.  15.77   1.31  1.546E-02
719.32      966.   7.97   1.32  1.527E-02
764.81      542.  14.03   1.35  1.397E-02
778.85    36484.   0.62   1.37  1.357E-02   778.90  12.970  9.808E-01 Qa779 
810.47     1099.   6.84   1.39  1.329E-02
867.32    10476.   1.53   1.44  1.278E-02
919.36     1034.   6.59   1.47  1.231E-02
926.28      598.  10.92   1.47  1.225E-02
964.01    35902.   0.61   1.50  1.191E-02   964.08  14.500  9.838E-01 Qa964 
989.38      347.  19.08   0.75  1.174E-02

1005.08     1876.   5.53   1.55  1.164E-02
1085.84    23641.   0.70   1.58  1.110E-02
1089.85     3974.   2.22   1.58  1.108E-02
1112.08    30728.   0.61   1.60  1.093E-02
1123.14      907.   6.38   1.60  1.086E-02
1212.83     2789.   3.54   1.61  1.026E-02
1233.87      574.   7.98   1.67  1.012E-02
1249.95      478.  10.61   1.25  1.001E-02
1274.34      344.  10.35   1.70  9.853E-03
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1292.73      244.  12.87   1.71  9.732E-03
1299.12     3194.   1.97   1.71  9.689E-03
1407.92    39167.   0.54   1.80  8.968E-03  1408.01  20.850  9.911E-01 Qa1408
1457.50      980.   3.98   1.76  8.640E-03
1578.96       50.  18.49   0.56  7.836E-03
1643.23      114.  11.12   0.46  7.410E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.98      1482.       498. 1.071E+04   20.97   0.000  -      s 
159.89    39.96      8248.      1784. 3.924E+04   14.82   0.870  -      s 
181.38    45.28      6440.      2670. 5.922E+04    9.34   0.702  -       D
186.80    46.64      6986.       846. 1.880E+04   28.78   0.703  -       D

1183.50   295.92      4954.      2506. 8.724E+04   10.06   0.997  -        
1317.17   329.35      4304.       620. 2.309E+04   34.44   0.817  -        
1465.07   366.34      5096.      1135. 4.478E+04   18.75   1.014  -       D
1470.98   367.81      3706.      4158. 1.643E+05    5.17   1.015  -       D
1644.18   411.11      4133.      9638. 4.005E+05    3.17   1.048  -        
1775.54   443.95      3738.     13564. 5.864E+05    2.34   1.126  -        
1954.29   488.65      3436.      1759. 8.051E+04   12.66   1.051  -      s 
2013.76   503.51      2718.       706. 3.293E+04   25.42   1.215  -      s 
2255.89   564.05      3224.      1731. 8.785E+04   10.45   1.188  -       D
2263.78   566.02      3775.       561. 2.858E+04   32.09   1.190  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:17:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102002_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2344.58   586.22      3518.      1537. 8.060E+04   14.31   1.174  -        
2625.47   656.45      2448.       535. 3.135E+04   31.60   0.909  -      s 
2698.48   674.70      2550.       574. 3.470E+04   30.09   1.336  -        
2714.14   678.61      2496.      1374. 8.364E+04   13.11   1.323  -        
2754.09   688.60      3505.      2950. 1.827E+05    8.36   1.356  -        
2850.91   712.84      2379.       458. 2.963E+04   31.54   1.310  -       D
2876.99   719.33      3014.      1023. 6.699E+04   19.61   1.327  -        
3058.81   764.78      2603.       542. 3.881E+04   32.09   1.021  -      s 
3241.61   810.50      2284.      1089. 8.196E+04   13.81   1.385  -       D
3469.01   867.32      3968.     10476. 8.200E+05    3.05   1.443  -        
3677.25   919.31      1778.      1063. 8.638E+04   12.78   1.466  -       D
3704.71   926.24      2150.       733. 5.982E+04   24.48   1.658  -      s 
3957.34   989.38      1302.       347. 2.956E+04   38.16   0.748  -      s 
4020.13  1005.08      2023.      1876. 1.612E+05   11.07   1.546  -      s 
4342.98  1085.77      3132.     23211. 2.091E+06    1.61   1.545  -        
4359.03  1089.78      2295.      3089. 2.789E+05    6.61   1.558  -       D
4447.84  1111.98      2779.     31748. 2.905E+06    1.33   1.575  -        
4492.09  1123.04      1250.       938. 8.637E+04   14.80   1.847  -        
4851.37  1212.83      1512.      2789. 2.718E+05    7.08   1.606  -        
4935.77  1233.93       988.       602. 5.944E+04   21.95   1.473  -        
4999.88  1249.95       653.       478. 4.769E+04   21.22   1.245  -      s 
5097.44  1274.33       441.       296. 3.004E+04   26.44   1.272  -      sD
5170.66  1292.68       377.       227. 2.337E+04   27.53   1.709  -       D
5196.41  1299.07       481.      3261. 3.365E+05    4.40   1.646  -        
5830.40  1457.50       107.       980. 1.135E+05    7.96   1.764  -        
6316.45  1578.96         8.        50. 6.432E+03   36.99   0.563  -      s 
6573.68  1643.23        13.       114. 1.538E+04   22.25   0.462  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.02   121.76     17031.    235335.   392.226     0.45   0.774 
Qa-245    978.64   244.70      7803.     49422.    82.370     1.08   0.918 
Qa-344   1376.88   344.28      6571.    142151.   236.918     0.57   0.997 
Qa-779   3115.11   778.85      4096.     36484.    60.807     1.25   1.374 
Qa-964   3855.83   964.01      2940.     35902.    59.837     1.22   1.499 
Qa-1408  5631.97  1407.92      1091.     39167.    65.279     1.08   1.800 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:17:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102002_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8143E-01                                      4.94E+03             
121.78 9.814E-01  (  1.268E-03 2.25E-01 2.84E+01 G  

Qa-245       9.7880E-01                                      4.94E+03             
244.70 9.788E-01  (  4.076E-03 5.40E-01 7.55E+00 G  

Qa-344       9.7383E-01                                      4.94E+03             
344.28 9.738E-01  (  1.294E-03 2.84E-01 2.66E+01 G  

Qa-779       9.8080E-01                                      4.94E+03             
778.90 9.808E-01  (  4.009E-03 6.23E-01 1.30E+01 G  

Qa-964       9.8381E-01                                      4.94E+03             
964.08 9.838E-01  (  3.462E-03 6.08E-01 1.45E+01 G  

Qa-1408      9.9111E-01                                      4.94E+03             
1408.01 9.911E-01  (  1.947E-03 5.40E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:17:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102002_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3436E-01    9.8143E-01   4.4239E-03    1.1213E-01  1.268E-03
Qa-245       9.3185E-01    9.7880E-01   1.0574E-02    1.1224E-01  4.076E-03
Qa-344       9.2712E-01    9.7383E-01   5.5235E-03    1.1131E-01  1.294E-03
Qa-779       9.3375E-01    9.8080E-01   1.2218E-02    1.1264E-01  4.009E-03
Qa-964       9.3662E-01    9.8381E-01   1.1965E-02    1.1295E-01  3.462E-03
Qa-1408      9.4358E-01    9.9111E-01   1.0703E-02    1.1365E-01  1.947E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1299.0 to  2035.6 keV)     5.607E+00  µCi           
Total Decayed Activity ( 1299.0 to  2035.6 keV) 5.8897810E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414005066001                                   File      : 14_20140103_001               Time      : 03-JAN-2014 12:26      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.41 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9810 uCi   .0044241   487.03  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.10 5           

QA-779        0.9800 0.9873 uCi   .012561                                                        1.41 1.25 - 1.53 0.75 5           

QA-1408       0.9800 0.9916 uCi   .010716    5632.13 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.18 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414005066001
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140103001_QCAsLeft.An1

Acquisition information
Start time:                 1/3/2014 12:26:39
Live time:                600
Real time:                850
Dead time:                 29.41 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0115

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
25.23      527.  12.40   0.00  4.645E-02
39.97     1807.   7.32   0.83  4.545E-02
45.33     2715.   4.59   0.70  4.509E-02
46.63      821.  14.99   0.70  4.501E-02
121.77   235187.   0.23   0.77  3.994E-02   121.78  28.410  9.809E-01 QA122 
244.71    49365.   0.54   0.91  3.164E-02   244.70   7.550  9.778E-01 Qa245 
295.92     2431.   4.98   1.03  2.873E-02
329.52      666.  15.78   0.78  2.681E-02
340.60      480.  19.39   1.00  2.618E-02
344.30   141006.   0.28   1.00  2.597E-02   344.28  26.590  9.661E-01 Qa344 
367.53     5168.   2.75   1.03  2.531E-02
411.12     9933.   1.45   1.06  2.407E-02
443.97    13096.   1.25   1.12  2.313E-02
488.67     1589.   6.57   1.08  2.185E-02
503.49      558.  14.06   1.18  2.143E-02
564.10     1818.   4.94   1.20  1.970E-02
566.33      584.  15.25   1.20  1.964E-02
586.37     1564.   6.59   1.17  1.906E-02
674.79      527.  14.38   1.29  1.654E-02
678.66     1361.   5.73   1.30  1.643E-02
688.57     2842.   4.26   1.31  1.615E-02
719.29     1065.   9.34   1.23  1.527E-02
765.03      551.  15.67   1.18  1.397E-02
778.89    36722.   0.64   1.41  1.357E-02   778.90  12.970  9.873E-01 Qa779 
810.53     1042.   9.63   1.42  1.329E-02
841.60      538.  19.01   1.12  1.301E-02
867.38    10681.   1.45   1.46  1.278E-02
919.36     1118.   8.32   1.24  1.231E-02
926.44      714.  10.29   1.58  1.225E-02
964.06    35801.   0.62   1.48  1.191E-02   964.08  14.500  9.812E-01 Qa964 

1005.23     1846.   5.43   1.68  1.164E-02
1085.91    23753.   0.70   1.60  1.110E-02
1089.96     3881.   2.31   1.60  1.107E-02
1112.04    31203.   0.66   1.59  1.093E-02
1123.22     1049.   6.75   1.37  1.085E-02
1212.97     2718.   3.65   1.56  1.026E-02
1233.79      583.  10.14   1.84  1.012E-02
1274.57      374.   9.87   1.71  9.852E-03
1292.61      222.  14.80   0.87  9.732E-03
1299.14     3117.   2.38   1.75  9.689E-03
1407.99    39182.   0.54   1.80  8.968E-03  1408.01  20.850  9.916E-01 Qa1408

464 of 517



1457.58     1040.   3.77   1.71  8.640E-03
1529.18     1460.   2.85   3.06  8.165E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

101.00    25.23      2342.       527. 1.135E+04   24.80   0.000  -      s 
159.92    39.97      8263.      1807. 3.976E+04   14.64   0.829  -      s 
181.35    45.28      6399.      2715. 6.021E+04    9.17   0.696  -       D
186.57    46.59      7165.       821. 1.824E+04   29.98   0.697  -       D

1183.47   295.92      4699.      2431. 8.462E+04    9.96   1.028  -        
1317.83   329.52      4152.       666. 2.484E+04   31.56   0.779  -        
1362.16   340.59      4086.       480. 2.463E+03   38.79   0.996  -      lD
1469.85   367.53      4572.      5168. 2.042E+05    5.51   1.034  -      s 
1644.20   411.12      3620.      9933. 4.127E+05    2.90   1.056  -        
1775.59   443.97      4135.     13096. 5.662E+05    2.50   1.119  -        
1954.37   488.67      3215.      1589. 7.272E+04   13.15   1.083  -        
2013.62   503.49      2331.       558. 2.604E+04   28.11   1.179  -        
2256.06   564.10      3121.      1818. 9.228E+04    9.88   1.200  -       D
2264.96   566.32      3671.       584. 2.974E+04   30.49   1.201  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2345.13   586.37      3242.      1564. 8.205E+04   13.19   1.167  -        
2698.67   674.76      2498.       452. 2.735E+04   36.85   1.026  -      s 
2714.15   678.63      2655.      1358. 8.264E+04   13.81   1.302  -        
2753.91   688.57      3473.      2842. 1.760E+05    8.52   1.310  -      s 
2876.79   719.29      2942.      1065. 6.974E+04   18.68   1.233  -        
3059.76   765.03      2555.       551. 3.945E+04   31.33   1.184  -        
3241.78   810.53      2825.      1042. 7.844E+04   19.27   1.422  -        
3366.06   841.60      3011.       538. 4.138E+04   38.02   1.122  -      s 
3469.19   867.38      3669.     10681. 8.361E+05    2.89   1.459  -        
3677.14   919.36      2284.      1118. 9.083E+04   16.64   1.242  -        
3705.47   926.44      1674.       714. 5.831E+04   20.59   1.581  -        
4020.68  1005.23      1907.      1846. 1.586E+05   10.86   1.680  -        
4343.20  1085.85      3620.     22970. 2.069E+06    1.67   1.581  -        
4359.39  1089.90      2106.      3048. 2.752E+05    6.21   1.357  -       D
4448.00  1112.04      2645.     31203. 2.855E+06    1.33   1.595  -        
4492.71  1123.22      1241.      1049. 9.667E+04   13.51   1.371  -        
4851.82  1212.97      1578.      2718. 2.649E+05    7.29   1.558  -        
4935.12  1233.79       854.       583. 5.756E+04   20.27   1.843  -        
5098.25  1274.54       494.       374. 3.794E+04   19.74   1.713  -       D
5170.45  1292.61       318.       222. 2.282E+04   29.60   0.870  -      s 
5196.56  1299.14       551.      3117. 3.217E+05    4.75   1.750  -        
5830.56  1457.58       101.      1040. 1.203E+05    7.54   1.707  -        
6117.06  1529.18        55.      1460. 1.789E+05    5.69   3.062  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.03   121.77     17070.    235187.   391.979     0.45   0.769 
Qa-245    978.66   244.71      7418.     49365.    82.275     1.07   0.912 
Qa-344   1376.90   344.29      6548.    141752.   236.254     0.57   0.997 
Qa-779   3115.21   778.89      4461.     36722.    61.203     1.27   1.407 
Qa-964   3855.96   964.06      3204.     35801.    59.668     1.24   1.484 
Qa-1408  5632.13  1407.99      1128.     39182.    65.303     1.08   1.799 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8095E-01                                      4.94E+03             
121.78 9.809E-01  (  1.270E-03 2.26E-01 2.84E+01 G  

Qa-245       9.7780E-01                                      4.94E+03             
244.70 9.778E-01  (  3.975E-03 5.36E-01 7.55E+00 G  

Qa-344       9.7122E-01                                      4.94E+03             
344.28 9.712E-01  (  1.292E-03 2.84E-01 2.66E+01 G  

Qa-779       9.8732E-01                                      4.94E+03             
778.90 9.873E-01  (  4.184E-03 6.36E-01 1.30E+01 G  

Qa-964       9.8116E-01                                      4.94E+03             
964.08 9.812E-01  (  3.615E-03 6.22E-01 1.45E+01 G  

Qa-1408      9.9161E-01                                      4.94E+03             
1408.01 9.916E-01  (  1.980E-03 5.40E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:41:28
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3377E-01    9.8095E-01   4.4241E-03    1.1208E-01  1.270E-03
Qa-245       9.3078E-01    9.7780E-01   1.0491E-02    1.1212E-01  3.975E-03
Qa-344       9.2452E-01    9.7122E-01   5.5163E-03    1.1102E-01  1.292E-03
Qa-779       9.3984E-01    9.8732E-01   1.2561E-02    1.1341E-01  4.184E-03
Qa-964       9.3398E-01    9.8116E-01   1.2205E-02    1.1268E-01  3.615E-03
Qa-1408      9.4393E-01    9.9161E-01   1.0716E-02    1.1371E-01  1.980E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1292.5 to  2035.6 keV)     5.607E+00  µCi           
Total Decayed Activity ( 1292.5 to  2035.6 keV) 5.8900671E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS CONTINUING CALIBRATION FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : QUALITY CONTROL CHEC          IDF       : 1.0                    

Seqnum : 1414009360001                                   File      : 14_20140106_001               Time      : 06-JAN-2014 12:00      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 29.39 %                

Standards: S22259

2 sigma                                                                                         

Uncert uCi              Channel                   Energy               FWHM                      

Analyte    Spiked Quant  Units  Counting  Channel      Limits       Energy       Limits       FWHM   Limits     %D  Max %D Flags

QA-122        0.9800 0.9808 uCi   .0044186   487.04  486.00 - 488.00   121.77  121.58 - 121.98   0.77 0.71 - 0.86 0.09 5           

QA-779        0.9800 0.9870 uCi   .012287                                                        1.38 1.25 - 1.53 0.72 5           

QA-1408       0.9800 0.9908 uCi   .010768    5632.31 5629.00 - 5635.00 1407.99 1407.58 - 1408.58 1.80 1.61 - 1.96 1.11 5           

FWHM=Full Width Half Max  

Page 1 of 1                                                                                                             1414009360001
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Sample description                                             
RCCV,S22259,Quality Control Check                               

Spectrum Filename: C:\User\Spectra\Det14\14_20140106001_QCAsLeft.An1

Acquisition information
Start time:                 1/6/2014 12:00:21
Live time:                600
Real time:                850
Dead time:                 29.39 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      QCDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      20.000%
Peak search sensitivity:    3
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         YES       1/17/2013 09:00:00
Decay during acquisition:      YES  
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    6 cutoff: 5.00E+01 %
Energy Calibration                                      

Normalized diff:       0.0131

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    µCi     

_____________________________________________________________________________
24.98      510.  10.22   0.00  4.646E-02
39.89     1815.   7.28   0.89  4.546E-02
45.31     2765.   4.50   0.70  4.510E-02
46.65      895.  13.62   0.70  4.500E-02
121.77   235064.   0.23   0.77  3.994E-02   121.78  28.410  9.808E-01 QA122 
244.71    49558.   0.54   0.92  3.164E-02   244.70   7.550  9.820E-01 Qa245 
295.98     2509.   4.82   1.00  2.872E-02
325.06      519.  18.77   0.84  2.707E-02
329.60      639.  15.70   0.82  2.681E-02
344.29   142579.   0.28   1.01  2.597E-02   344.28  26.590  9.773E-01 Qa344 
367.76     4147.   2.53   1.03  2.531E-02
411.13     9892.   1.49   1.07  2.407E-02
415.93      485.  17.60   1.02  2.393E-02
443.95    13384.   1.24   1.09  2.313E-02
488.72     1583.   6.34   1.09  2.185E-02
503.54      574.  14.36   1.04  2.143E-02
564.01     1683.   5.36   1.21  1.970E-02
566.30      618.  14.28   1.21  1.964E-02
586.29     1634.   6.83   1.21  1.907E-02
656.50      518.  15.91   1.39  1.706E-02
674.63      574.  12.71   1.30  1.655E-02
678.67     1347.   5.99   1.30  1.643E-02
688.68     2851.   4.65   1.39  1.614E-02
719.37      920.   8.52   1.34  1.527E-02
764.98      522.  14.70   1.37  1.397E-02
778.90    36696.   0.62   1.38  1.357E-02   778.90  12.970  9.870E-01 Qa779 
810.41      980.   9.18   1.36  1.329E-02
841.71      476.  17.95   1.15  1.301E-02
867.39    10672.   1.56   1.43  1.278E-02
919.42     1012.   8.49   1.54  1.231E-02
926.13      766.  11.31   1.44  1.225E-02
964.06    36015.   0.62   1.52  1.191E-02   964.08  14.500  9.874E-01 Qa964 

1005.16     1688.   4.74   1.74  1.164E-02
1085.90    23792.   0.70   1.60  1.110E-02
1089.90     3783.   2.35   1.61  1.108E-02
1112.04    30690.   0.67   1.61  1.093E-02
1123.18     1027.   7.77   1.57  1.085E-02
1212.96     2782.   3.09   1.63  1.026E-02
1249.92      455.  12.46   0.67  1.001E-02
1274.36      368.  12.92   1.91  9.853E-03
1299.12     3032.   2.40   1.73  9.689E-03
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1407.99    39135.   0.54   1.80  8.968E-03  1408.01  20.850  9.908E-01 Qa1408
1457.55      940.   3.97   1.68  8.640E-03
1529.17     1454.   3.01   2.65  8.165E-03

************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected

Channel   Energy   Counts     Counts   * Area    2 Sigma %  keV   Nuclide
_____________________________________________________________________________

100.00    24.98      1474.       510. 1.099E+04   20.44   0.000  -      s 
159.62    39.89      8240.      1815. 3.992E+04   14.57   0.890  -      s 
181.29    45.28      6360.      2765. 6.132E+04    9.00   0.699  -       D
186.67    46.62      6987.       895. 1.990E+04   27.24   0.701  -       D

1183.73   295.98      4654.      2509. 8.734E+04    9.64   0.996  -        
1300.02   325.06      3744.       519. 1.919E+04   37.54   0.840  -        
1318.21   329.60      3930.       639. 2.384E+04   31.40   0.815  -      s 
1469.79   367.51      4057.      5178. 2.046E+05    5.15   1.069  -      s 
1644.25   411.13      3837.      9892. 4.110E+05    2.98   1.073  -        
1663.45   415.93      2721.       485. 2.027E+04   35.20   1.015  -        
1775.53   443.95      4195.     13384. 5.786E+05    2.48   1.092  -        
1954.58   488.72      3031.      1583. 7.243E+04   12.68   1.091  -        
2013.88   503.54      2482.       574. 2.676E+04   28.71   1.040  -        
2255.74   564.04      3228.      1683. 8.542E+04   10.72   1.206  -       D
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
2264.91   566.33      3585.       618. 3.148E+04   28.55   1.208  -       D
2344.86   586.29      3602.      1634. 8.570E+04   13.65   1.214  -        
2625.70   656.50      2411.       518. 3.035E+04   31.82   1.385  -        
2698.14   674.61      2680.       563. 3.401E+04   31.92   1.049  -        
2714.31   678.65      2741.      1327. 8.074E+04   14.30   1.265  -        
2754.43   688.68      3980.      2851. 1.766E+05    9.30   1.389  -        
2876.94   719.31      3032.       973. 6.372E+04   20.63   1.249  -        
3059.64   764.98      3176.       510. 3.651E+04   39.29   1.264  -        
3241.38   810.41      2455.       980. 7.377E+04   18.36   1.362  -        
3366.60   841.71      2443.       476. 3.663E+04   35.91   1.146  -        
3469.31   867.39      4263.     10672. 8.353E+05    3.12   1.429  -        
3677.47   919.42      2054.      1012. 8.223E+04   16.97   1.536  -        
3704.32   926.13      2108.       766. 6.257E+04   22.62   1.435  -        
4020.47  1005.16      1426.      1688. 1.451E+05    9.47   1.737  -        
4343.51  1085.83      1921.     23792. 2.143E+06    1.40   1.604  -       D
4359.54  1089.83      2055.      3783. 3.416E+05    4.70   1.606  -       D
4448.11  1112.04      2618.     30690. 2.808E+06    1.34   1.614  -        
4492.66  1123.18      1482.      1027. 9.462E+04   15.53   1.570  -        
4851.90  1212.96      1218.      2782. 2.712E+05    6.19   1.629  -        
4999.79  1249.92       764.       455. 4.539E+04   24.91   0.673  -      s 
5097.60  1274.36       557.       368. 3.737E+04   25.83   1.911  -        
5196.66  1299.12       552.      3032. 3.130E+05    4.80   1.730  -        
5830.64  1457.55       102.       940. 1.089E+05    7.95   1.682  -        
6117.26  1529.17        86.      1454. 1.781E+05    6.01   2.652  -      s 

s - Peak fails shape tests.
D - Peak area deconvoluted.
L - Peak written from unknown list.
C - Area < Critical level.

------------------------------------------------------------
This section based on library: QCDDEP.Lib                      

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________
QA-122    487.04   121.77     16770.    235064.   391.774     0.45   0.772 
Qa-245    978.69   244.71      7513.     49558.    82.596     1.07   0.917 
Qa-344   1376.94   344.29      6493.    142579.   237.631     0.57   1.006 
Qa-779   3115.30   778.90      4071.     36696.    61.160     1.24   1.383 
Qa-964   3856.05   964.06      3199.     36015.    60.025     1.25   1.520 
Qa-1408  5632.31  1407.99      1193.     39135.    65.225     1.09   1.801 

s - Peak fails shape tests.
D - Peak area deconvoluted.
A   Derived peak area.
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

µCi           keV     µCi           µCi            COMMENTS
_____________________________________________________________________________

QA-122       9.8084E-01                                      4.94E+03             
121.78 9.808E-01  (  1.259E-03 2.25E-01 2.84E+01 G  

Qa-245       9.8203E-01                                      4.94E+03             
244.70 9.820E-01  (  4.002E-03 5.36E-01 7.55E+00 G  

Qa-344       9.7730E-01                                      4.94E+03             
344.28 9.773E-01  (  1.287E-03 2.83E-01 2.66E+01 G  

Qa-779       9.8703E-01                                      4.94E+03             
778.90 9.870E-01  (  3.999E-03 6.22E-01 1.30E+01 G  

Qa-964       9.8745E-01                                      4.94E+03             
964.08 9.874E-01  (  3.613E-03 6.23E-01 1.45E+01 G  

Qa-1408      9.9084E-01                                      4.94E+03             
1408.01 9.908E-01  (  2.038E-03 5.43E-01 2.09E+01 G  

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:15:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106001_QCAsLeft.An1      

C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count  Time Corrected  Uncertainty  2 Sigma

Nuclide     Activity       Activity       Counting     Total         MDA   
µCi           µCi           µCi           µCi                         

_____________________________________________________________________________
QA-122       9.3329E-01    9.8084E-01   4.4186E-03    1.1206E-01  1.259E-03
Qa-245       9.3441E-01    9.8203E-01   1.0530E-02    1.1260E-01  4.002E-03
Qa-344       9.2991E-01    9.7730E-01   5.5297E-03    1.1171E-01  1.287E-03
Qa-779       9.3917E-01    9.8703E-01   1.2287E-02    1.1335E-01  3.999E-03
Qa-964       9.3957E-01    9.8745E-01   1.2312E-02    1.1340E-01  3.613E-03
Qa-1408      9.4279E-01    9.9084E-01   1.0768E-02    1.1363E-01  2.038E-03

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity ( 1112.0 to  2035.5 keV)     5.619E+00  µCi           
Total Decayed Activity ( 1112.0 to  2035.5 keV) 5.9054813E+00  µCi           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404003665002                                   File      : 13_20140102_002               Time      : 02-JAN-2014 13:23      

Cal    : 02-JAN-2014 14:40:47,28-JUN-2013 13:51:40       Caldate   : 02-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.030  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404003665002
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GammaVision V6.09 QA Background Report                  1/2/2014 13:33:42

Detector:           13 HPGE13
Measurement Number: 130
Data Acquired On:   1/2/2014 13:23:40
Real Time:          600.38 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.03       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140102_002.An1

Acquisition information
Start time:                 1/2/2014 13:23:40
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:40:47
Zero offset:           0.044 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.197E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.05keV )
Stop channel:            8144 (  2035.53keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    6.5685E-01
Bi-212  <    3.7714E+00
Bi-214  <    1.0163E+00
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    7.1092E+00
Pa-234  <    1.0957E+00
Pb-212  <    3.9280E-01
Pb-214  <    1.3927E+00
Ra-226  <    8.1579E+00
Th-234  <    6.3267E+00
Tl-208  <    2.3413E-01
U-235   <    2.4619E+00
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:41:58
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140102_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404005049002                                   File      : 13_20140103_002               Time      : 03-JAN-2014 12:38      

Cal    : 03-JAN-2014 12:23:41,28-JUN-2013 13:51:40       Caldate   : 03-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.110  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404005049002

482 of 517



GammaVision V6.09 QA Background Report                  1/3/2014 12:48:39

Detector:           13 HPGE13
Measurement Number: 131
Data Acquired On:   1/3/2014 12:38:37
Real Time:          600.34 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.11       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140103_002.An1

Acquisition information
Start time:                 1/3/2014 12:38:37
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:23:41
Zero offset:           0.029 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.249E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.03keV )
Stop channel:            8144 (  2035.61keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    5.5514E-01
Bi-212  <    3.7714E+00
Bi-214  <    1.2025E+00
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    4.1045E+00
Pa-234  <    9.4890E-01
Pb-212  <    2.7775E-01
Pb-214  <    9.3896E-01
Ra-226  <    5.3406E+00
Th-234  <    2.3913E+00
Tl-208  <    5.2354E-01
U-235   <    9.3050E-01
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:48:56
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140103_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404022258002                                   File      : 13_20140115_002               Time      : 15-JAN-2014 13:06      

Cal    : 15-JAN-2014 11:13:16,28-JUN-2013 13:51:40       Caldate   : 15-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.06 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.040  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404022258002
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GammaVision V6.09 QA Background Report                 1/15/2014 13:16:03

Detector:           13 HPGE13
Measurement Number: 137
Data Acquired On:   1/15/2014 13:06:02
Real Time:          600.34 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.04       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 13:16:21
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140115_002.An1

Acquisition information
Start time:                 1/15/2014 13:06:02
Live time:                600
Real time:                600
Dead time:                  0.06 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/15/2014 11:13:16
Zero offset:           0.033 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.258E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.63keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 13:16:21
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 13:16:21
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    2.3470E+00
Am-241  <    2.4827E-01
Bi-212  <    3.7714E+00
Bi-214  <    6.4275E-01
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    5.8046E+00
Pa-234  <    9.4890E-01
Pb-212  <    8.3326E-01
Pb-214  <    4.1992E-01
Ra-226  <    5.3406E+00
Th-234  <    2.3913E+00
Tl-208  <    2.3413E-01
U-235   <    2.0807E+00
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ORTEC g v - i (1087) Env32  G53W4.25  1/15/2014 13:16:21
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140115_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE13                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1404023720002                                   File      : 13_20140116_002               Time      : 16-JAN-2014 11:40      

Cal    : 16-JAN-2014 11:34:30,28-JUN-2013 13:51:40       Caldate   : 16-JAN-2014, 28-JUN-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  2.050  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1404023720002
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GammaVision V6.09 QA Background Report                 1/16/2014 11:50:57

Detector:           13 HPGE13
Measurement Number: 138
Data Acquired On:   1/16/2014 11:40:55
Real Time:          600.40 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.50       1.74       2.05       2.14       2.24
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:51:15
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det13\13_20140116_002.An1

Acquisition information
Start time:                 1/16/2014 11:40:56
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   13

Detector system                                                
HPGE13                                                          

Calibration
Filename:                   13_QC_8000.Clb

HPGE13 S22259 13_20130628_002 RA226                             

Energy Calibration                                      
Created:               1/16/2014 11:34:30
Zero offset:           0.042 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.161E-08 keV/channel^2

Efficiency Calibration
Created:               6/28/2013 13:51:40
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    25.04keV )
Stop channel:            8144 (  2035.51keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:51:15
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1735E+00
Am-241  <    2.4827E-01
Bi-212  <    3.7714E+00
Bi-214  <    4.5449E-01
Co-60   <    3.9761E-01
Cs-137  <    2.6381E-01
Eu-152  <    5.5761E-01
Eu-154  <    2.4477E+00
K-40    <    4.1045E+00
Pa-234  <    1.6435E+00
Pb-212  <    2.7775E-01
Pb-214  <    7.2732E-01
Ra-226  <    1.0226E+01
Th-234  <    4.7826E+00
Tl-208  <    2.3413E-01
U-235   <    9.3050E-01
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ORTEC g v - i (1087) Env32  G53W4.25  1/16/2014 11:51:15
Curtis & Tompkins 2323 Lab      Spectrum name: 13_20140116_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414003683003                                   File      : 14_20140102_003               Time      : 02-JAN-2014 14:18      

Cal    : 02-JAN-2014 14:16:57,02-JUL-2013 11:26:20       Caldate   : 02-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.960  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414003683003
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GammaVision V6.09 QA Background Report                  1/2/2014 14:28:29

Detector:           14 HPGE14
Measurement Number: 134
Data Acquired On:   1/2/2014 14:18:28
Real Time:          600.42 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.96       2.12       2.22
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:28:44
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_003.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140102_003.An1

Acquisition information
Start time:                 1/2/2014 14:18:27
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/2/2014 14:16:57
Zero offset:          -0.028 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.647E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.56keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:28:44
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_003.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:28:44
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_003.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.6928E+00
Am-241  <    3.4643E-01
Bi-212  <    6.7242E+00
Bi-214  <    4.6369E-01
Co-60   <    4.1023E-01
Cs-137  <    2.7011E-01
Eu-152  <    5.6227E-01
Eu-154  <    2.5078E+00
K-40    <    7.3978E+00
Pa-234  <    5.4303E-01
Pb-212  <    2.7788E-01
Pb-214  <    1.1205E+00
Ra-226  <    5.3164E+00
Th-234  <    2.3600E+00
Tl-208  <    2.3850E-01
U-235   <    9.2316E-01
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ORTEC g v - i (1087) Env32  G53W4.25  1/2/2014 14:28:44
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140102_003.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414005066002                                   File      : 14_20140103_002               Time      : 03-JAN-2014 12:41      

Cal    : 03-JAN-2014 12:41:17,02-JUL-2013 11:26:20       Caldate   : 03-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.990  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414005066002
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GammaVision V6.09 QA Background Report                  1/3/2014 12:51:56

Detector:           14 HPGE14
Measurement Number: 135
Data Acquired On:   1/3/2014 12:41:55
Real Time:          600.42 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.99       2.12       2.22
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:52:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140103_002.An1

Acquisition information
Start time:                 1/3/2014 12:41:55
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/3/2014 12:41:17
Zero offset:          -0.025 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.544E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.64keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:52:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:52:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    1.1970E+00
Am-241  <    2.4496E-01
Bi-212  <    3.8822E+00
Bi-214  <    6.5576E-01
Co-60   <    4.1023E-01
Cs-137  <    2.7011E-01
Eu-152  <    7.9517E-01
Eu-154  <    2.5078E+00
K-40    <    6.0403E+00
Pa-234  <    1.3302E+00
Pb-212  <    6.8067E-01
Pb-214  <    7.3357E-01
Ra-226  <    6.1389E+00
Th-234  <    5.2771E+00
Tl-208  <    2.3850E-01
U-235   <    1.8463E+00
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ORTEC g v - i (1087) Env32  G53W4.25  1/3/2014 12:52:11
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140103_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.6 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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CURTIS & TOMPKINS BACKGROUND CONTAMINATION CHECK FOR 251397 RAD-IG Soil

DOE HASL 300 4.5.2.3

Inst   : HPGE14                                          Run Name  : BACKGROUND CONTAMINA          IDF       : 1.0                    

Seqnum : 1414009360002                                   File      : 14_20140106_002               Time      : 06-JAN-2014 12:16      

Cal    : 06-JAN-2014 12:14:59,02-JUL-2013 11:26:20       Caldate   : 06-JAN-2014, 02-JUL-2013                                         

Live Time : 600 sec                       Dead Time : 0.07 %                 

Analyte               Min    Low  Quant  High   Max  Units  Flags 
Background Gamma Radiation       1.62   1.72  1.930  2.12  2.22  DPS          

Page 1 of 1                                                                                                             1414009360002
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GammaVision V6.09 QA Background Report                  1/6/2014 12:26:19

Detector:           14 HPGE14
Measurement Number: 136
Data Acquired On:   1/6/2014 12:16:18
Real Time:          600.44 Sec.
Live Time:          600.00 Sec.
Status:             OK

Minimum        Low     Actual       High    Maximum
-------------------------------------------------------------------------
Background (CPS):        0.00       1.72       1.93       2.12       2.22
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:26:31
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_002.An1              

Sample description                                             
RIB,Background Contamination Check                              

Spectrum Filename: C:\User\Spectra\Det14\14_20140106_002.An1

Acquisition information
Start time:                 1/6/2014 12:16:18
Live time:                600
Real time:                600
Dead time:                  0.07 %
Detector ID:                   14

Detector system                                                
HPGE14                                                          

Calibration
Filename:                   14_QC_8000.Clb

HPGE14 S22259 14_20130702_002 RA226                             

Energy Calibration                                      
Created:               1/6/2014 12:14:59
Zero offset:          -0.031 keV
Gain:                  0.250 keV/channel
Quadratic:            -1.699E-08 keV/channel^2

Efficiency Calibration
Created:               7/2/2013 11:26:20
Knee Energy:           0.00 keV
Above the Knee:        Interpolative    Uncertainty =   0.00 %
Below the Knee:        Interpolative    Uncertainty =   0.00 %

Library Files
Main analysis library:      GenericAnalysisDDEP.Lib
Library Match Width:        0.500
Peak stripping:             Library based

Analysis parameters
Analysis engine:            Env32   G53W4.25
Start channel:            100 (    24.98keV )
Stop channel:            8144 (  2035.54keV )
Peak rejection level:      50.000%
Peak search sensitivity:    1
Sample Size:                1.0000E+00
Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 

1.0000E+00

Random error:               1.0000000E+00
Systematic error:           1.0000000E+00
Fraction Limit:             0.000%

514 of 517



ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:26:31
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_002.An1              

Half lives decay limit:    12.000
Activity range factor:      2.000
Min. step backg. energy     0.000
Multiplet shift channel     2.000

Corrections                          Status          Comments
Decay correct to date:         NO   
Decay during acquisition:      NO   
Decay during collection:       NO   
True coincidence correction:   NO   
Peaked background correction:  NO   
Absorption (Internal):         NO   
Geometry correction:           NO   
Random summing:                NO   

total peaks alloc.    0 cutoff: 5.00E+01 %

*****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
Energy                            Factor    Energy   Ratio    DPS     

_____________________________________________________________________________
No unknown peaks passed sensitivity test.

------------------------------------------------------------
This section based on library: GenericAnalysisDDEP.Lib         

************** I D E N T I F I E D   P E A K    S U M M A R Y **************
Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM

Channel Energy    Counts      Counts     Cts/Sec  2 Sigma %  keV
_____________________________________________________________________________

*****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value

DPS           keV     DPS           DPS            COMMENTS
_____________________________________________________________________________

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went

negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide

failed one or more qualification tests.
+ - Peak activity higher than counting uncertainty range.
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:26:31
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_002.An1              

- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the

library energy centroid for positive identification.
P - Peakbackground subtraction
} - Peak is too close to another for the activity

to be found directly.

Nuclide Codes:                      Peak Codes:
T - Thermal Neutron Activation      G - Gamma Ray
F - Fast Neutron Activation         X - X-Ray
I - Fission Product                 P - Positron Decay
N - Naturally Occurring Isotope     S - Single-Escape
P - Photon Reaction                 D - Double-Escape
C - Charged Particle Reaction       K - Key Line
M - No MDA Calculation              A - Not in Average
R - Coincidence Corrected           C - Coincidence Peak
H - Halflife limit exceeded

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

*************** D I S C A R D E D  I S O T O P E  P E A K S ***************
Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity

Energy   Counts     Counts     Cts/Sec  2 Sigma %   
_____________________________________________________________________________

P - Peakbackground subtraction

*****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
Time of Count   Uncertainty  2 Sigma

Nuclide    Activity        Counting     Total         MDA   
DPS           DPS           DPS                                       

_____________________________________________________________________________
Ac-228  <    2.3940E+00
Am-241  <    2.4496E-01
Bi-212  <    3.8822E+00
Bi-214  <    9.2739E-01
Co-60   <    5.8015E-01
Cs-137  <    2.7011E-01
Eu-152  <    5.6227E-01
Eu-154  <    2.5078E+00
K-40    <    4.2711E+00
Pa-234  <    1.3302E+00
Pb-212  <    2.7788E-01
Pb-214  <    4.2353E-01
Ra-226  <    3.0694E+00
Th-234  <    6.6751E+00
Tl-208  <    5.3330E-01
U-235   <    9.2316E-01
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ORTEC g v - i (1087) Env32  G53W4.25  1/6/2014 12:26:31
Curtis & Tompkins 2323 Lab      Spectrum name: 14_20140106_002.An1              

< - MDA value printed.
A - Activity printed, but activity < MDA.
B - Activity < MDA and failed test.
C - Area < Critical level.
F - Failed fraction or key line test.
H - Halflife limit exceeded

-----------------------------   S U M M A R Y   ----------------------------
Total Activity (   25.0 to  2035.5 keV)     0.000E+00  DPS           

Analyzed by: ________________________________________
SJD                                                             

Reviewed by: ________________________________________
Supervisor

Laboratory:  Curtis & Tompkins 2323 Lab                                      
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