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ACRONYMS AND ABBREVIATIONS

uR/hr Microroentgens per hour

Alo Relative shift

& Instrument efficiency
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CFD Cumulative frequency distribution

cm Centimeter
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EXECUTIVE SUMMARY

Building 400 is a large concrete and steel structure covering 257,000 square feet (ft?) at Naval
Air Station Alameda. It includes a large, high bay area on the south half of the building and
three floors on the north half of the building. Building 400 was constructed in 1957 and assumed
some of the functions of Building 5. Building 400 was formerly used as an avionics building,
missile rework facility, applied instruments building, aircraft rework shop, non-metal
components shop, electrical components shop, electronic systems components shop, and support
equipment calibration facility. Second-floor rooms (203, 204, 210, and 213) were used in
support of radium-painted instrument inspection and repair as early as 1959. A small,
unnumbered room inside room 204 also served as a storage area for depleted uranium (DU)
counterweights. The radionuclides of concern on the second floor are radium 226 (Ra-226) and
DU. Areas on the third floor were used to store and handle spark gap irradiator units containing
radioactive material that included cesium 137 (Cs-137), cobalt 60 (Co-60), krypton 85 (Kr-85),
and uranium dioxide (UO;). There was no indication of radiological material use or storage on
the first floor.

Based on the recommendation of the Alameda Historical Radiological Assessment (HRA) by
(Weston Solutions, Inc. [Weston 2007]), a radiological survey was performed to confirm that the
building is now free of radioactive materials associated with historical Department of the Navy
activities or to identify locations of residual contamination in support of remedial actions. This
report documents the survey design, approach, data, and analysis to support a conclusion of
release for unrestricted use or to identify areas of contamination that require remedial actions and
subsequent resurvey.

A Class 1 survey, consisting of a 100 percent survey of the floors and walls up to 6 feet, was
performed in rooms identified in the HRA as having been associated with handling instruments
with radioluminescent dials. Restrooms and a janitor’s closet in the area were also designated
Class 1. A Class 2 survey, consisting of 50 percent of the upper walls and ceilings, was
performed in rooms designated Class 1. A Class 2 survey consisting of 50 percent of the floors
and walls up to 6 feet was performed in areas adjacent to the Class 1 areas, including hallways,
stairs and elevators. A Class 3 survey, consisting of a 25 percent survey of floors and walls up to
6 feet, was performed on the third floor. Surveys include alpha surface scanning measurements,
direct measurements, swipe surveys at defined and random locations of alpha, beta, and gamma
radiation, and measurements of radioactivity in building drains. Beta scanning measurements
and direct measurements were also obtained on the third floor.

The results of alpha and beta surface radioactivity measurements collected in the 20 survey units
(SU) of Building 400 indicate that five SUs (SU 1, 2, 3, 12 and 13) contain surface activity
above the release criterion of 100 disintegration per minute (dpm)/100 square centimeters (cm”)
for Ra-226. SU 16 requires investigation at a single area to provide assurance that the area meets
the release criterion of 5,000 dpm/100 cm? for Co-60. These areas require remediation and final
survey or investigation to establish compliance with the release criteria. The specific SUs are
detailed in Sections 8.2.1 and 8.2.3. Based on the results of these surveys, further
characterization of these impacted areas needs to be performed.
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Only background levels of radioactivity were present in the remaining 14 SUs (SU 4, 5, 6, 7, 8,
9,10, 11, 14, 15, 17, 18, 19, and 20), on the second floor, with no measurements exceeding the
release criteria. No evidence of residual radioactivity from historical Navy activities was found.
The data were of sufficient type, quality, and quantity. All measurements were obtained in
accordance with the task specific plan (TSP) and standard operating procedures (SOP) as
presented in the work plan. Quality assurance checks of all instruments were performed
throughout the survey process in accordance with the TSP and SOPs. Only data that were
validated by successful quality assurance checks was used to demonstrate compliance with the
release criteria.
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1.0 SITE DESCRIPTION

Naval Air Station (NAS) Alameda was an active military installation from the 1930s to the
1990s, providing facilities and support for fleet aviation activities. NAS Alameda was selected
for closure by Congress in September 1993 and was officially closed in April 1997. NAS
Alameda is now known as Alameda Point.

1.1 BUILDING LOCATION AND DESCRIPTION

Building 400 is a large concrete and steel structure covering 257,000 square feet (ft). It includes
a large, high bay area on the south half of the building and three floors on the north half of the
building. Building 400 was constructed in 1957 and assumed some of the functions of
Building 5. The building’s location is shown on the map of Alameda Point in Figure 1.

1.2 PRIOR HISTORICAL USE

Building 400 was formerly used as an avionics building, missile rework facility, applied
instruments building, aircraft rework shop, non-metal components shop, electrical components
shop, electronic systems components shop, and support equipment calibration facility. Second-
floor rooms (203, 204, 210, and 213) were used in support of radium-painted instrument
inspection and repair as early as 1959. A small, unnumbered room inside room 204 also served
as a storage area for depleted uranium (DU) counterweights. The men’s room and janitor’s
closet (room 211) and the women’s room (room 214) are located between rooms 210 and 213.
Rooms 203 and 204 are located along the north wall, and rooms 210, 211, 213, and 214 are
located along the south wall.

Areas on the third floor were used to store or handle spark gap irradiator units that contained
radioactive material and included cesium 137 (Cs-137), cobalt 60 (Co-60), krypton 85 (Kr-85),
and uranium dioxide (UO,).

1.3 CURRENT AND FUTURE BUILDING OR LAND USE

Building 400 is currently vacant. The building may be leased to light-industrial tenants in the
future.

14 REPORT OBJECTIVES

This report details the procedures and results of the surveys performed to facilitate unrestricted
release of Building 400 or to identify areas of contamination that require remedial actions and
subsequent resurvey.
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2.0 HISTORICAL RADIOLOGICAL ASSESSMENT

The history of Building 400 was obtained from a historical radiological assessment (HRA)
(Weston Solutions, Inc. [Weston 2007]). Additional information was reported in the task
specific plan (TSP), attached as Appendix A. These documents are the primary references for
the information presented in this section.

2.1 OPERATING HISTORY

The second floor of Building 400 contained areas that were used for maintenance and handling
of instruments that contained radioluminescent paint. Operations began in 1957, with Building
400 assuming those functions from Building 5. During operations with radioluminescent paint,
rooms 203, 204, 210, and 213 were designated instrument facilities. In 1996, the equipment in
various rooms of Building 400 suspected to be contaminated was surveyed for alpha
radioactivity. The equipment in rooms 203 and 204 on the north side of the building was
surveyed. Alpha contamination above the release criteria was present on portions of a
workbench in room 203. No alpha contamination was noted in room 204. Rooms 210, 211, 213,
and 214 on the south side of the second floor were surveyed. Two workbenches and a large
cabinet were found to be contaminated by alpha radiation in room 210; and a workbench in room
213 was contaminated. In addition to equipment, the sinks and drain lines in rooms 211 (men’s
restroom) and 214 (women’s restroom) were surveyed. No alpha contamination was noted. All
contaminated material was removed from Building 400 and disposed of as radioactive waste.
Alpha contamination was detected at several locations in room 204 and on the floor of room 210
in a separate survey. Based on the 1996 surveys, surface contamination and radioactively
contaminated piping was remediated in 1998. All potentially contaminated piping from rooms
203, 204, and 213 was removed down through the first floor and out to the outside of the
building on the north side. Portions of walls in rooms 203 and 204 and the flooring in both
rooms were removed. Flooring in rooms 210 and 213 was also removed. In addition to
documentation of areas identified in the HRA (Weston 2007), a 1956 construction piping
drawing was discovered, with an area labeled “dial painting.” The room is directly north of
room 213. There is no conclusive evidence as to the actual use of the room in question after the
building was completed in 1957. The 1956 construction drawing showing the room labeled “dial
room” is in Attachment 1 of the TSP in Appendix A.

Additionally, a small room in the southeast corner of room 204 was used to store DU
counterweights.

As discussed above, the third floor of Building 400 was used for inspection, storage, and repair
of spark gap irradiators containing Cs-137, UO,, Co-60, or Kr-85. The specific location on the
floor is not defined, although instrument counters are located in several areas of the third floor.
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2.2 MuLTI-AGENCY RADIATION SURVEY AND SITE INVESTIGATION MANUAL
CLASSIFICATION

Rooms 203, 204, 210, 211, 213, and 214 and a small room in the southeast corner of room 204
are Class 1 areas that require a 100 percent scan survey of floors and walls up to 6 feet.
Ventilation outlets (on the outside of the building) leading from the former radium instrument
shop rooms were also Class 1 surveys of approximately 10 square meters (m?) around each
ventilation outlet. The room north of room 213 found on the 1956 construction piping drawing
labeled “dial painting” was surveyed as a Class 1 area up to column line “C” as shown in
Attachment 1 of the TSP in Appendix A.

Class 2 surveys, requiring 50 percent surface scan surveys, were conducted in the upper areas of
the Class 1 rooms higher than 6 feet and the ceilings and buffer areas in the hallways around the
Class 1 areas. The buffer areas consisted of a 10-foot-wide strip the length of the rooms plus
10 feet on each end. Class 2 buffer areas included the northern part of the room and the hallways
extending from the area adjacent to rooms 203 and 204 to the area adjacent to rooms 210, 211,
212, and 213. The stairwells and elevators leading from the radium instrument rooms were
surveyed as Class 2 areas. Class 2 scan surveys were performed on the floors and walls up to
6 feet in the buffer areas.

The third floor of Building 400 was surveyed as a Class 3 area, requiring a 25 percent scan of the
floors and walls up to 6 feet. The 3™ floor was designated as SU 16 in the TSP and a figure is
provided in Appendix A.

Figure 2 presents the layout of the second floor of Building 400 and identifies the area
classifications. Figure 3 presents the layout of the third floor of Building 400 and identifies the
area classifications.

2.3 RADIONUCLIDES OF CONCERN

As identified in the HRA (Weston 2007), the isotopes of concern are radium 226 (Ra-226) and
DU on the second floor and Cs-137, Co-60, and UO; on the third floor. Although Kr-85 was
also identified as used in spark gap irradiators, it is an inert gas and, as such, will not
contaminate surfaces.

3.0 RELEASE CRITERIA

Limits on residual contamination for the radionuclides of concern (ROC) are discussed below.
These limits, or release criteria, refer to standards for release of Building 400 from radiological
controls, allowing unrestricted use.
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3.1 UNRESTRICTED RELEASE CRITERIA

The release criteria for building surfaces (floors and walls) are 100 alpha disintegrations per
minute (dpm) per 100 square centimeters (cm?) for Ra-226, 488 dpm alpha per 100 cm? for DU
and UO,, and 5,000 beta dpm per 100 cm® for Cs-137 and Co-60 (Department of the Navy
[Navy] 2006). The removable contamination release criteria are one-fifth of the total activity
limits (Navy 2006). If more than one radionuclide is found in a survey area, the release criterion
for the radionuclide with the most restrictive criterion is applied.

3.2 INVESTIGATION LEVELS

Investigation levels for the alpha and beta direct surveys and removable surveys were equal to
the release criteria for the more restrictive isotope of concern in each area surveyed.

4.0 SURVEY DESIGN

The survey of Building 400 second and third floors consisted of alpha and beta scanning and
direct measurements at defined and random locations of alpha, beta, and gamma radiations and
removable alpha and beta radioactivity. Details of the survey methods are provided in the TSP,
attached as Appendix A.

4.1 OBJECTIVE OF SURVEYS

The objective of the surveys was to demonstrate that potential residual radioactivity levels from
historical Navy activities in the Building 400 are less than the predetermined release criteria or to
identify those areas that require remedial action and resurvey. When the survey demonstrates
that the objective for release has been met, the null hypothesis was tested for residual
contamination that exceeded the release criterion. Areas that did not meet the release criteria
were documented and marked in the field.

4.2 SURVEY UNITS

Survey units (SU) 1 through 15 and 17 through 20 are on the second floor of Building 400. SU
16 is the third floor of Building 400. Class 1 survey units are SUs 1 through 13 and SU 17. The
Class 1 areas consist of the floor and walls below 6 feet. The areas are sub-divided if the total
area of the floor and lower walls exceeds 100 m’. Upper walls and ceilings in the Class 1 areas
are surveyed as Class 2 areas. Class 2 SUs include SUs 14, 15, and 18 through 20. Class 2 SUs
consist of floors and walls below 6 feet. The Class 3 SU is 16, consisting of the floor and walls
below 6 feet on the third floor. A summary of the area classifications is provided in Table 1, and
a layout drawing showing the SUs on the second floor is provided as Figure 2. Detailed
drawings of each SU are shown in Appendix A.
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4.3 REFERENCE AREAS

Reference areas to define a “background” activity level associated with a specific building
material were selected inside Buildings 112 and 398. These buildings are of similar construction
materials as Building 400. Media surveyed for reference consisted of concrete floors and walls,
sheetrock and drywall, cinder block walls, glass windows, steel doors and walls, and painted
wood. Buildings 112 and 398 have no history of radioactive material use (Weston 2007).
Reference survey method descriptions and documentation are provided in Appendix B Alameda
Point Basewide Radiological Surveys Final Status Survey Reports Reference Area Survey
Results (Millemium Services Inc. [MSI 2012a]).

4.4  STATISTICAL TESTS

The maximum 100 cm” reading and the area representing that reading are reported for scan data.
In addition, a cumulative probability distribution is generated for beta surveys obtained with the
Surface Contamination Monitor (SCM). Natural radioactivity will produce a straight line on a
cumulative probability plot. Points that deviate from the straight line often indicate levels above
background. Building 400 plots were reviewed in this way, and if a data point deviated from the
expected straight line, it was investigated as an outlier (and possible contamination).

Direct readings at defined and random locations were evaluated against the release criteria,
discussed in Section 3.1.

4.5 DETERMINING THE NUMBER OF DIRECT MEASUREMENTS

Equation 4-2 of the work plan (ChaduxTt 2010) was used to calculate the number of direct
measurements, N, to be collected per SU when the contaminant is not present in background:

Equation 4-2 from the work plan (ChaduxTt 2010)

N[ EiarZios) |,
[ Jo2

4(Signp —0.5)

Where:
N = Number of data points
Z1.4 = Type I decision error level, 1.645
Z3 = Type Il decision error level, 1.645
Sign p = random measurement probability, 0.945201

1.2 = 20 percent increase in number of samples over the minimum
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The values used in the calculation were from multi-agency radiation survey and site investigation
manual (MARSSIM) guidance Nuclear Regulatory Commission (NRC 2000) and were based on
a recommended value for the relative shift (A/c) of 1.6. Type I and Type II decision errors were
based on 0.05 false negative and 0.05 false positive rates. The associated Z values were obtained
from MARSSIM Table 5.2 (NRC 2000). The random measurement probability, Sign p, is from
MARSSIM Table 5.4 (NRC 2000).

The calculation results in a value of N = 16.38. Therefore, a minimum of 17 direct
measurements were obtained in each SU. The scanning minimum detectable concentrations
(MDC), discussed in Section 6.6 and presented in Table 2 Detection Sensitivities, are below the
release criteria; therefore, recalculation of the value of N is not required in accordance with
MARSSIM guidance, Chapter 5, Figure 5-3.

5.0 FIELD ACTIVITIES

Other field activities were carried out in addition to the radiological surveys. These activities
include quality control, health and safety clearance, and asbestos abatement. All activities are
discussed in this section.

5.1 MOBILIZATION

Mobilization for the Building 400 survey began in October 2010 by Millennium Services, Inc.
(MSI), the survey contractor. The MSI survey staff were briefed on the TSP (Appendix A)
during the initial training for the survey. Training on the safety plans was also conducted, as was
a briefing by the project Radiation Safety Officer Representative (RSOR), who provided
dosimetry to survey staff.

5.2 INITIAL CLEARANCE AND SURVEY UNIT MARK OuT

Work began with a building walkthrough conducted by health and safety personnel. The
walkthrough was performed to ensure personnel working inside the building would not
encounter any unsafe situations and to estimate the amount of trash and debris to be removed for
proper disposal. Building surveys, including a gamma walkover survey using a sodium-iodide
(Nal)-based microR meter and large area wipes, were performed to verify that work areas were
clear of loose radioactive contamination and elevated radiation levels and that no radiation work
permits were necessary. The gamma walkover surveys identified no areas greater than the
typical 5 to 7 microroentgens per hour (uR/hr) background levels. Finally, SUs were identified,
labeled, and gridded.

Using a random start point identified in the TSP, the systematic data collection fixed-point
locations were laid out in a triangular grid pattern for the SUs, using the computer process
provided by Visual Sample Plan (VSP) (Gilbert and others 2001). The number of data collection
locations exceeded the required 17 direct measurement locations in eight SUs that have 18
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locations and in one SU that has 19 locations. These fixed point locations are detailed in the
Appendix A figures.

5.3 ASBESTOS ABATEMENT ACTIVITIES

MSI mobilized an asbestos abatement contractor to remove asbestos-containing materials in the
building that impeded the survey of original surfaces. These materials, including floor tiles,
were disposed of as assumed low-level radioactive waste. No ventilation ducts or drains were
found to contain asbestos. The walls and other construction materials that had recently been
installed were removed in SU 12, SU 13, and SU 17 to expose the original building surfaces.

5.4 SURVEY ACTIVITIES

The survey consisted of alpha scanning of Class 1 and 2 SUs as well as alpha and beta scanning
of the Class 3 SU. The required surveys were performed with scan coverage as follows:
100 percent for Class 1, 50 percent for Class 2, and 25 percent for Class 3.

Direct measurements at predetermined locations were made for:

e Alpha and gamma radiations (Class 1 and 2)
e Alpha, beta and gamma radiations (Class 3)

¢ Removable alpha or beta radioactivity (Class 1, 2, and 3)

In addition, biased surveys were performed at 48 sinks and floor drains throughout the second
and third floor Class 1, 2, and 3 areas. These surveys consisted of smears for removable
contamination. The Building 400 drains did not contain sufficient sediment, and therefore
sediment samples were not collected. Ventilation systems on the second floor, near the north
wall in the Class 1 area, SU 2, were surveyed for removable alpha contamination and direct
measurements for alpha activity.

6.0 SURVEY INSTRUMENTATION

Instruments selected for this survey were appropriate for the physical and environmental site
conditions. The instruments and selected measurement methods used were able to detect the
stated ROC or radiation type of interest, and were, in relation to the survey or analytical
technique, capable of measuring levels equal to or less than the release criteria. Selected
instruments were also appropriate for accessibility of surveyed surfaces.

6.1 INSTRUMENT CALIBRATION

Initial calibrations of hand-held survey instruments to National Institute of Standards and
Technology (NIST)-traceable sources were performed by the instrument vendor. Ludlum
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instruments were calibrated by Ludlum within a year prior to this survey. After they had been
calibrated by Ludlum, these instruments underwent an efficiency determination by MSI
personnel on site, specific to the ROC. The SCMs were also calibrated to NIST-traceable
sources on site. The SCMs were calibrated at the start of the project using MSI’s approved
calibration procedures. Instrument calibration and efficiency documents are provided in
Appendix C.

6.2 INSTRUMENT OPERATIONAL CHECKS AND QUALITY ASSURANCE PROCEDURES

Radiation detection instruments used in the survey were maintained and calibrated to operate
within manufacturer specifications so that the required sensitivity and precision were maintained.
Survey instruments were source-checked twice daily, both before and after each day’s survey.
Procedures were followed for all field instrumentation to verify that the instruments were
operating properly and that the data were valid based on instrument calibrations that were NIST-
traceable. These procedures included functional operational checks, routine maintenance,
calibration procedures, and operational instructions.

The operational checks ensured that the instruments were within the +20 percent acceptance
criteria established when their baseline information was set up. When the instruments did not
meet the criteria, they were removed from service, tested, repaired or replaced, and recalibrated.
Only data obtained with instrumentation that has successful operational checks were used by this
report.

6.3 INSTRUMENTS FOR THE MEASUREMENT OF ALPHA AND BETA SURFACE ACTIVITY

Various gas-filled detectors were used to measure alpha and beta surface activities. Details are
provided in the following sub-sections.

6.3.1 Instruments for the Static Measurement of Alpha and Beta Surface Activity

SU fixed-point locations were measured with the Ludlum 43-68 gas flow proportional detectors
coupled to a Ludlum 2221 rate meter. The counting gas used was P-10.

6.3.2 Instruments for the Scan Measurement of Alpha and Beta Surface Activity

SUs were scanned with the SCM or the Ludlum 43-68 gas flow proportional detectors coupled to
a Ludlum 2221. The SCM uses a gas flow position sensitive proportional counter (PSPC). The
PSPC functions using P-10 as the counting gas. As in any proportional counter, voltage plateaus
are established for the detection of alpha or alpha-plus-beta particles. High voltage appropriate
for the type of particles to be detected is applied to the single anode wire that runs the length of
the detector. The SCM computer compares the pulse heights of pulses sensed at each end of the
anode wire and establishes the location on the anode wire where the nuclear particle was sensed.
Although the available resolution is greater than 2,000 locations on the anode wire, the SCM
computer will “bin” the data in 5-centimeter (cm)-wide increments along the length of the wire.
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The SCM was operated in both a dynamic or “rolling” mode or a static or “corner” mode. In the
dynamic mode, the system uses a direct current-powered drive motor affixed to a cart that
contains all electronics and computer hardware, and the detector assembly is mounted to the
front of the cart. The SCM’s design focuses on eliminating human performance issues
associated with surveys of large areas. The system is designed such that surveys are performed
at constant speed, the detector is held at a set distance from the surface being surveyed, and
survey data are recorded automatically. In the dynamic mode, a precision wheel encoder is
mounted to the cart axle to measure the distance traveled by the cart. The encoder can measure
to a small fraction of a centimeter and is used to trigger the computer to capture data for every
5 cm of travel of the SCM cart. The result is count data (counts) for every 5 cm “bin” for every
5 cm of travel, or a matrix of 25 cm” “pixels” of data. In the static mode, a preset time is applied
to collection of data from a stationary detector. Data are binned in a manner similar to the
dynamic mode.

Data are transferred from the SCM to a processing station that contains the Survey Information
Management Systems (SIMS) software via removable media. SIMS software is used to “stitch”
the individual blocks of data together to create a single survey of the entire area. The data
collected in 25 cm” pixels is summed with adjacent pixels in a manner that will result in the
evaluation of every possible 100 cm? area. In measuring activity, each 25 cm? pixel is 25 percent
of four overlapping 100 cm’ areas. This process ensures that small areas of activity above limits
are not missed through grid registration errors.

The SCM in the dynamic mode is operated with a recount detector for alpha surveys with low
release criteria. A second detector is hard mounted behind the first at a constant distance. Both
detectors perform complete surveys as discussed above. SIMS will generate a survey for each
detector. The individual detector surveys will display activity from a source if present, but also
counts that result from background activity. SIMS applies “coincidence logic” to the two
surveys to avoid false positives caused by background radioactivity. The recount detector survey
is superimposed on the primary detector survey. Each 100 cm? area is evaluated against a
threshold number of counts. If both detectors are above the threshold value, the results are
averaged, and the activity is evaluated against the release criteria. If either the primary or
recount detector is below the threshold, the counts are considered to be from background, and a
null value is incorporated in the coincidence logic report.

A second count is obtained at each static measurement location in the static mode. The second
count is considered the recount survey. The SIMS coincidence logic described above is applied
to evaluate whether activity is present or if the observed counts are background. The
coincidence logic applied within the SIMS software is described in Appendix J of MARSSIM
(NRC 2000) and is designed to reduce the large number of false positives typically obtained
when the release criterion is low, as in alpha surveys.
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6.3.3 Determination of Instrument Efficiency for Alpha and Beta Surface Activity
Measurements

Instrument efficiency (€i) is defined as the ratio between the net count rate (in counts per minute

[cpm]) of the instrument and the surface emission rate of the calibration source for a specified
geometry. Instrument efficiency was calculated by obtaining static counts from a detector
positioned over a calibration source that features a NIST-traceable surface emission rate.

Additional considerations that control overall instrument efficiencies include the following:

e (Calibration Sources: Selected calibration sources feature alpha and beta emitter
energies similar to those expected from contaminants in the field (the same or similar
to ROCs). An adjustment for radiations per disintegration may be applied.

e Source Geometry Factors: Geometry factors may be applied based on a calibration
source area greater than the area of the probe.

e Source-to-Detector Distances: Calibration is performed at a “source-to-detector”
distance consistent with the “detector-to-surface” distance used in the field.

e  Window Density Thickness: Calibration is performed using a detector window
density thickness identical to that used in the field.

e Detector-Related Factors: The SCM is able to increase efficiency by using a 10-cm-
deep detector to survey a 5-cm bin (see Section 6.3.2 above). This detector geometry
allows the 5-cm section to be passed over twice and increases the instrument
efficiency by a factor of two.

6.4 INSTRUMENT FOR THE MEASUREMENT OF EXPOSURE RATES

The Ludlum Model 19 instrument, which contains a Nal detector, was used to measure ambient
gamma exposure rates. Nal scintillation detectors are sensitive to photon gamma radiation and
are ideal for locating radiation levels above background when gamma scans and static
measurements are collected.

6.5 INSTRUMENT FOR MEASURING SWIPE SAMPLES

Swipe samples were collected for analysis of removable contaminants. Swipe samples, also
referred to as smear samples, were obtained at the discrete surveillance points in the SUs. All
samples were processed using a Ludlum Model 2929 low-background, alpha/beta counter. This
counter uses a dual-phosphor scintillation detector.
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6.6 DETECTION SENSITIVITIES

The TSP (Appendix A) presents a detailed discussion on detection sensitivities of the detectors.
Table 2 summarizes the results of sensitivity calculations. Some have been recalculated where
actual field parameters differ from the TSP assumptions. These are noted in Table 2. Resulting
instrument sensitivities for the Building 400 survey are more than sufficient to detect the
applicable release criteria.

7.0 SURVEY PROCEDURES

This section provides a review of the survey procedure and how the procedure met project data
quality objectives (DQO). This section includes site-specific discussions of techniques for
scanning, direct radiation, and removable contamination surveys of Building 400. The general
procedure for scanning surveys within the scope of the Alameda Point Basewide Radiological
Survey program is described in Appendix D Alameda Point Radiation Survey Methods: Surface
Contamination Monitor Surveys Supported by Hand-held Instrumentation (MSI 2012b).

71 REevViIEW OF DATA QUALITY OBJECTIVES

DQOs are qualitative and quantitative statements developed to define the purpose of the data
collection effort, clarify what the data should represent to satisfy this purpose, and specify the
performance requirements for the quality of information to be obtained from the data. These
outputs are used to develop a data collection design that meets all performance criteria and other
design requirements and constraints. The U.S. Environmental Protection Agency (EPA) has
developed a seven-step process to develop DQOs.

Step One — State the Problem

The problem can be stated as, “Can Building 400 be released from radiological controls or is
remedial action required?”

Step Two — Identify the Goal of the Study

The primary use of the data from this survey is to support the characterization survey of Building
400. Therefore, the decision to be made can be stated as, “Do the results of the survey meet the
release criteria for the site-specific radiological nuclides of concern?”

Step Three — Inputs to the Decisions

Radiological surveys designed to support the characterization survey of Building 400 included:

e 100 percent scan surveys of Class 1 areas

e 50 percent scan surveys of Class 2 areas
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e 25 percent scan surveys of Class 3 areas

¢ A minimum of 17 systematic, static measurements in each Class 1, Class 2, and Class
3 SU.

Step Four — Identify the Boundaries of the Study

The lateral and vertical spatial boundaries for this survey effort are confined to affected areas
within the interior of the second and third floors of Building 400.

Step Five — Identify the Decision Rules

If the presence of the site-specific ROC on building surfaces, or in samples collected in drains/
pipes is less than the release criteria, then no further measurements are required. If the results of
the survey exceed the release criteria, then the data will be used to characterize the site-specific
ROC with the intent to design and implement remediation in the future.

Step Six — Set Limits on Decision Errors

Limits on decision errors are set at 5 percent, as specified in the work plan (ChaduxTt 2010).

Step Seven — Optimize the Study Design

Operational details for the radiological survey process have been developed. The theoretical
assumptions meet or exceed guidelines in MARSSIM (NRC 2000). Specific assumptions
regarding types of radiation measurements, instrument detection capabilities, quantities and
locations of data to be collected, and investigation levels are contained in the TSP and the work
plan (ChaduxTt 2010) as well as the TSP and work plan to be prepared for remedial activities in
Building 400 based on the data contained in this report. The TSP was reviewed and approved by
the Navy, both Base Realignment and Closure (BRAC) and Radiological Affairs Support Office
(RASO) staff.

7.2 ScAN MEASUREMENT TECHNIQUE

Scanning assessments were conducted using dynamic and static techniques for the SCM in
conjunction with an automated information management system (MSI 2012b). This arrangement
allowed computer analysis of large volumes of survey measurements acquired in relatively short
periods, resulting in easily interpretable graphical displays of survey results. The survey
technology was employed for both scanning and static measurements. The scanning mode is
used to survey open areas, and the static mode was used to monitor restricted access spots such
as floor—to-wall or wall-to-wall corners. Static measurements were also used for measurements
on overhead areas, such as upper walls or ceilings. The SCM is shown in operation in Figure 4.

The SCM system uses a patented PSPC that is capable of establishing where along the detector a
decay event occurs. This capability allows a long detector to be divided electronically into a
continuous array of small, virtual detectors that are similar in efficiency to other counters, but
that have backgrounds associated with small area detectors. This division results in improved
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sensitively because of the low background and specific identification of the location of the
radioactivity. In scanning mode, the SCM logged information in 25 cm? bins by logging data for
each 5-cm width of the PSPC and for every 5 cm of forward travel. Scan speed is motor-
controlled, and the distance the SCM travels is measured by a precision wheel encoder. Data
were recorded in 25 cm’ pixels over the entire surface surveyed; thus, the SCM records
400 measurements for every square meter it traverses. Controlling the survey speed and
automatically logging the location of the data obtained using a wheel encoder eliminate typical
errors and uncertainties associated with hand-held detectors.

Areas that are not accessible to the large SCM probes are marked as ‘not surveyed’ (N/S) in the
field. Hand-held surveys with the Ludlum 43-68 detector and 2221 rate meter are performed in
those areas in accordance with the TSP. Hand-held instrument surveys were limited to small
areas, limiting the potential for errors caused by difficulties in controlling survey speed, source-
to-detector distance, and detection of small increases in count rate. As areas marked N/S are
surveyed with hand-held instruments, the technician initialed the area with an indelible marker.

7.3 DIRECT MEASUREMENT TECHNIQUE

Direct measurement locations were first selected using VSP software. Locations generated by
VSP are presented in Appendix A. After these locations had been found and marked, the
following measurements were performed:

e 1-minute alpha count with the Model 43-68 detector (Class 1, 2, and 3 areas)
¢ 1-minute beta count with the Model 43-68 detector (Class 3 area only)
e Gamma exposure rate measurement with the Model 19 detector

e Swipe measurement for removable contamination, analyzed with the Model 2929
counter (alpha and beta).

Therefore the proposed direct measurement locations shown in the TSP figures (Appendix A) are
also “as-built” locations for the purposes of this report.

8.0 RESULTS AND ANALYSIS

This section presents the results of the direct measurements at pre-determined locations, the
scanning measurements on floors and walls, and the biased measurements at building drains.

8.1 DIRECT MEASUREMENTS

Direct measurement results taken at pre-determined, random locations are summarized in
Table 3. The 17 or more direct measurements for each SU are provided in Appendix E.
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8.1.1 Alpha/Beta Direct Measurements

One direct alpha measurement exceeded the release criteria in SU 3 floors and walls below 6 feet
with one value of 129 dpm/100 cm®. All other direct readings obtained at systematic
measurement locations in Class 1, 2, and 3 areas were below the 100 dpm release criterion. The
maximum measurement value of all other SU systematic locations was 78 dpm/100 cm®. The
78 dpm/100 cm? value was observed in SU 1 floors, SU 2 overheads, and SU 10 floors and walls
below 6 feet. A direct alpha measurement of 1,500 dpm/100 cm” was measured in SU 13 floors/
walls following removal of a non-structural wall. A direct survey of the approximately 4- inch
wide strip covered by the wall identified the 1,500 dpm/100 cm” reading. The 1,500 dpm/100
cm’ measurement is shown in Table 3 for SU 13 floors/walls.

Only one survey unit, SU 16, was impacted by radionuclides of concern that were beta emitting
nuclides. Therefore, direct beta measurements were obtained in only that survey unit. The direct
beta measurements taken at the systematic locations in SU 16 are below the release criteria. The
maximum beta measurement for all Building 400, SU 16 was 571 dpm/100 cm?’, below the
release criterion for both Co-60 and Cs-137, at 5,000 dpm/100 cm”.

8.1.2 Ambient Gamma Dose Rates

Gamma dose rates varied very little in most areas of Building 400. They ranged from 6 to 9
uR/hr in most survey areas, consistent with values found in reference area buildings. The
exception was within the men’s and women’s restrooms, areas that contain ceramic tile walls and
floors. Gamma dose rates in those areas, SU 9, SU 10 and SU 11, ranged from 10 to 12 puR/hr.
The higher gamma dose rates were uniform and are consistent with readings typically found in
rooms containing ceramic tiles such as the tiles found in these survey units. Readings from
specific monitoring points are shown in Table 4 and are consistent with values measured in area
walkover surveys discussed in Section 5.2.

8.1.3 Removable Contamination (Smears)

Removable contamination surveys were performed in accordance with the TSP and the
requirements of standard operating procedure (SOP)-006, Radiation and Contamination Surveys.
Areas of 100 cm” were swiped and the location and swipe number recorded. Swipes were
counted using a Ludlum Model 2929 instrument, which uses a dual phosphor detector, in
accordance with RP-OP-017, Operation of the Ludlum Model 2929 Dual Scalar. A daily
background and source check was performed on the instrument when in use. A 20-minute
background check was performed to ensure that contamination from swipes had not entered the
chamber. NIST-traceable planchet sources were used to assess the efficiency of the Ludlum
Model 2929. The system efficiency for alpha activity was 41 percent and for beta activity
32 percent. Minimum Detectable Activity (MDA) was calculated daily using Equation 7-10 of
the work plan (ChaduxTt 2010). The MDA values for the Ludlum Model 2929 ranged from 9 to
12 dpm for alpha activity and from 78 to 84 dpm for beta activity.
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Six hundred and fifty- five smears were collected in the 20 SUs. Smears were counted for both
alpha and beta activity with a Ludlum 2929, dual phosphor analyzer. Results of smear analysis
are presented in Table 4. The average alpha activity was less than 1 and the average beta activity
was 97 dpm/100cm’. For building surfaces, maximum alpha values were 7 dpm/100cm? and 161
dpm/ 100cm® for beta. These maxima are less than the release criteria for removable
contamination. The removable contamination release criterion for building surfaces (floors and
walls) is 1,000 beta dpm/100 cm” for Cs-137 and Co-60. The criterion for Ra-226 is 20 dpm
alpha/100 cm” (Navy 2006).

In addition, 49 floor and sink drains were identified and surveyed. All removable contamination
results were less than MDAs —12 dpm/100cm? alpha and 81 dpm/100cm? beta.

Twenty-one smears were obtained in the ventilation systems on the second and third floors. All
removable contamination results were less than MDAs —I12 dpm/100cm® alpha and
81 dpm/100cm? beta.

Table 4 presents a summary of smear and gamma surveys.
8.1.4 Analysis of Direct Measurements

A single direct measurement from the pre-determined measurement locations identified activity
above the release criteria for Ra-226. The measured activity is 129 dpm/100 cm? on the floor of
SU 3. Several other contaminated areas within SU 3 were identified by measurements made
with the SCM. A second measurement exceeding the release criteria was made after a wall was
removed on the north side of SU 13. Removal of the wall exposed a strip approximately 4-
inches wide. Surveys of that strip identified high activity in a small area. Direct measurements
indicated the highest activity at 1,500 dpm/100 cm®. All other direct measurements on the
second floor were below the release criteria for Ra-226. All direct measurements for both alpha
and beta activity on the third floor are below the release criteria for UO, and Co-60. Results are
summarized in Table 3.

8.2 SCANNING MEASUREMENTS

Scanning measurement results are summarized in Table 3 and presented in detail in Appendix F.
More than 2 million measurements were made with the SCM considering both alpha and beta
scans. The information available from the large number of measurements is presented in two-
dimensional color graphic plots for alpha scans and two-dimensional color graphic plots and
Cumulative Frequency Distribution (CFD) plots for beta scans in Appendix F.

8.2.1 Alpha Scans

The SCM was configured in the recount mode for alpha scans using two detectors. The primary
and recount detectors collect data independently in this mode. Since the detectors are in a rigid
mount, the offset between the detectors is constant. Processing software then superimposes the
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recount detector data over the primary. The processor then applies a “coincidence” logic to
detect very low levels of radionuclides. This logic accepts events only where both detectors
register a threshold number of counts exceeded in the same 100 cm” area; in this case three
counts or greater. This re-count approach allows for detection of low-level alpha contamination
while suppressing false positives caused by background. Background activity will rarely register
counts above the threshold in both detectors (less than 1 x 10™* probability).

The maximum alpha activities detected in each SU are presented in Table 3. Alpha scan survey
reports are provided Appendix F. The three color-coded maps in the appendix show results from
the primary detector, the recount detector, and points where the “coincidence” threshold is met.
The activity shown on the third map is the average reading from the two detectors. Of the
20 SUs units surveyed for alpha activity, five contained areas above the release criteria, while
15 were below the alpha release criterion of 100 dpm/100 cm®. The SUs that exceeded the
release criteria area were:

SU 1 Multiple areas on floor, wall below 6 feet, and on I-beam.

SU2 Multiple spots on floor. Loose contamination in duct.

SU 3 Multiple spots on floor and wall below 6 feet.

SU 12 Single spot on wall below 6 feet; single spot on wall above 6 feet.
SU 13 Multiple spots on floor under location of former north wall.

The maximum values for each of the SUs exceeding the release criteria are provided in Table 3.
In all cases except the floor contamination in SU 13, the elevated readings were found during
scans with the SCM and verified with a direct measurement using a Ludlum 43-68 detector with
a Ludlum 2221 rate meter. The elevated readings in SU 13 were identified during the wall
removal process. The contaminated areas were covered and warning signs posted. The covering
was not removed during the SCM survey. The location of each of the contaminated areas was
marked in the field for future remediation efforts. A contamination tracking log of Building 400
with photographs of most areas is provided in Appendix G.

In addition to the areas that exceeded the release criteria, several spots were identified with the
SCM in SU 1 on the wall above 6 feet that were near the criteria and should be investigated. The
maximum SCM value identified was 98 dpm/100 cm®. The SCM survey report is FHO121B.

The remaining 15 SUs were found to have no areas greater than the release criteria. The
maximum value recorded in any SU was 78 dpm/100 cm? (excluding SU 1 at 98 dpm/100 cm?
discussed above). Zero areas in 77 percent of the surveys performed by the SCM in the SUs that
did not contain areas that exceeded the release criteria exceeded the threshold in both primary
and recount detectors. The remainder, 23 percent, had low- level values that were likely the
result of the low probability of background counts that would exceed the threshold in both
detectors, but can be explained by the extremely high number of measurements taken during the
survey, 1,936,500 SCM alpha measurements.
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The color-coded maps in Appendix F are not true maps of the areas. Data from multiple SCM
surveys were placed in the figure at approximate locations. However, hot spots or other points of
interest can be re-located by searching the raw data files and locating the individual SCM
measurement. Those measurements were coded and the codes were marked on the floors and
walls where they were collected.

Hand-held instrument surveys with the Ludlum 43-68 detector and a 2221 rate meter were
obtained in areas marked N/S as a result of physical limitations of the area relative to the large
area probes of the SCM. Each area was scanned with a direct reading taken at the location of the
maximum observed count rate. The maximum alpha reading was in SU 11 at 80 dpm/100 cm’
(the 80 dpm/100 cm” measurement is from the survey sheets completed for surveys performed in
N/S areas, marked N/S by the SCM crew because of physical restraints). SU 11 is a ceramic-
tiled restroom. Alpha and gamma readings are typically higher in those rooms than in other
areas. The maximum value for all other areas was 40 dpm/100 cm’ which is within the
statistical range of background (the 40 dpm/100 cm’® measurement is from the survey sheets
completed for surveys performed in N/S areas, marked N/S by the SCM crew because of
physical restraints). Hand-held instrument surveys in support of the SCM surveys are limited to
Class 1 areas.

Two False Positives with the SCM

Investigations were conducted for several additional areas of elevated activity identified in initial
surveys with the SCM. A single strip on the primary detector indicated a high response during
the SCM survey of SU 4 at 115 dpm/100 cm®. Investigation of the strip using a hand-held
Ludlum 43-68 detector with a Ludlum 2221 rate meter identified no detectable activity. The
investigation did identify a metal piece within the strip that is the likely cause of grounding of
the SCM detector. The SCM uses charge-sensitive pre-amplifiers. Metal items that are not
grounded to the building ground, as is the SCM through the alternating current power cord, can
cause electronic noise in the detector. Additionally, a single spot identified by the SCM of 176
dpm/100 cm® in SU 17 reported in SCM survey report FH1701C was investigated because the
reported level exceeded the release criteria. Investigation with a Ludlum 43-68 detector and a
Ludlum 2221 rate meter did not identify any elevated activity. However, a piece of exposed
metal at that location most likely caused a grounding of the SCM detector, resulting in an
apparent elevated reading.

8.2.2 Beta Scans

Beta scans were performed with the SCM in SU 16, the third floor of Building 400. The third
floor is a Class 3 area; therefore, 25 percent of the floors and walls below 6 feet were surveyed.
The third floor surveys were distributed throughout the floor. Nine separate survey areas, each
more than 200 m2, were surveyed for a total of 2,040 m? on the third floor. Floor tiles were
removed in areas to make the concrete surface available for survey.

Beta scan results are shown as Appendix F. Individual reports were generated for each of the
nine areas, labeled A through I. The reports include CFD plots. Straight-line CFDs demonstrate
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normally distributed data, as found in areas without contamination. Normally distributed data
are observed in the CFDs reported in the reference area survey results (Appendix B). Areas that
indicate radioactivity beyond that expected from normally distributed activity would appear as
outliers at the high end of the CFD. The SCM must show the high end of the normally
distributed data to be less than the release criteria to meet the sensitivity requirements of the
survey. Then, areas that meet or exceed the release criteria will be identifiable and can be
investigated. Corrected for backgrounds, the average readings indicated a 50 percentile of
approximately 1,000 dpm/100 cm? below the zero point. The offset indicates that the third floor
concrete floor has a lower background value than the reference area of about 200 cpm/100 cm?.
Correcting for that offset indicates that one survey, FH1602A, has two locations that approach
the release criteria. FH1602A is provided starting on page 274 of Appendix F.

An investigation should be performed to address the potential of elevated values that may exceed
the release criteria in survey FH1602A. All other surveys showed straight line CFDs with the
maximum values less than the release criteria for Co-60 after applying the offset to correct for
the difference in background values. Investigations can be performed with the SCM operated at
lower speed in the areas indicating higher activity or with hand-held instrumentation.

Appendix F contains information regarding the survey name, technicians performing the survey,
background and efficiency values, and release criteria. Both a color graphic two-dimensional
plot and a CFD are included. The two-dimensional plots include a color bar indicating activity
measured. The identification of hot spots or distributed activity indicated by patterns are
apparent if activity beyond background distributions is in the SU. Background values are based
on the type of material, type of detector, and data obtained from the reference area surveys
presented in Appendix B.

8.2.3 Analysis of Scan Measurements

Scan measurement results were compared with release criteria. Five of the SUs surveyed for
alpha activity exceeded the release criteria for Ra-226 and require remediation and resurvey: SUs
1,2, 3,12 and 13. An additional area in SU 1 that is near the release criteria should be further
investigated to assure that additional remediation is not warranted. A single Class 3 SU, 16, was
surveyed for beta activity as well as alpha activity. No alpha activity above release criteria was
identified. However, one area on the third floor, survey area FH1602A, has measurements near
the release criteria for Co-60 and should be investigated. Although CFDs for the areas do not
show extreme departure from a normal distribution, indicating that the areas may be variations
within the normal background values, further investigation is warranted.

8.3 MEDIA SAMPLING

Forty-nine drains were found in Building 400. Most of the drains are in the men’s and women’s
restrooms and the janitor’s closet. These drains were opened at traps or other accessible
sampling points. The Building 400 drains did not contain sufficient sediment, and therefore
sediment samples were not collected. See Section 8.1.3 for discussion of smear sampling of
these drains.
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9.0 CONCLUSION

The results of alpha and beta surface radioactivity measurements collected in the 20 SUs of
Building 400 indicate that five SUs (SU 1, 2, 3, 12, and 13) contain surface activity above the
release criterion of 100 dpm/100 cm?” for Ra-226. SU 16 requires investigation at a single area to
provide assurance that the area meets the release criterion of 5,000 dpm/100 cm® for Co-60.
These areas require remediation and final survey or investigation to establish compliance with
the release criteria. The specific SUs are detailed in Sections 8.2.1 and 8.2.3.

Based on the results of these surveys, further characterization of these impacted areas needs to be
performed.

Only background levels of radioactivity were present in the remaining 14 SUs (SU 4, 5, 6, 7, 8,
9,10, 11, 14, 15, 17, 18, 19, and 20), on the second floor, with no measurements exceeding the
release criteria. No evidence of residual radioactivity from historical Navy activities was found.
The data were of sufficient type, quality and quantity. All measurements were obtained in
accordance with the TSP and SOPs as presented in the work plan. Quality assurance checks of
all instruments were performed throughout the survey process in accordance with the TSP and
SOPs. Only data that were validated by successful quality assurance checks were used to
demonstrate compliance with the release criteria.
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Figure 4. Photographs of Surface Contamination Monitor Surveying
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TABLE 1. AREA CLASSIFICATIONS

Radionuclide of

Survey Units Area or Rooms Class Area Concern
1 llczelg?r and walls to 6 R3-226
SU 1 Room 203 -
2 Ceiling and walls Ra-226
above 6 feet
1 ll;lgi)r and walls to 6 Ra-226
SuU 2 Room 204 —
2 Ceiling and walls R3-226
above 6 feet
Small room in 1 Floor and walls to 6 Ra-226. DU
feet
SU 3 southeast corner of Cail dwall
Room 204 2 eiling and walls Ra-226, DU
above 6 feet
1 ll;lgi)r and walls to 6 Ra-226
SU4 Room 213 -
2 Ceiling and walls R3-226
above 6 feet
1 Floor and walls to 6 R3-226
sU5 Sou.thwest room feet
behind Room 213 Ceiling and walls
2 Ra-226
above 6 feet
1 Floor and walls to 6 Ra-226
sU6 West central room feet
behind Room 213 Ceiling and walls
2 Ra-226
above 6 feet
1 Floor and walls to 6 R3-226
SU7 EasF central room feet
behind Room 213 Ceiling and walls
2 Ra-226
above 6 feet
1 Floor and walls to 6 Ra-226
suU 8 Southeast room feet
behind Room 213 Ceiling and walls
2 Ra-226
above 6 feet
Floor and walls to 6
1 Ra-226
SU9 North section of feet a
women’s room Ceiling and walls
2 Ra-226
above 6 feet
. 1 Floor and walls to 6 Ra-226
sU 10 South section of feet
women’s room Ceiling and walls
2 Ra-226
above 6 feet
, 1 Floor and walls to 6 R3-226
SU 11 !Vlen s room and feet
janitor’s closet 2 Ceiling and walls Ra-226

above 6 feet
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TABLE 1. AREA CLASSIFICATIONS (CONTINUED)

Radionuclide of
Survey Units Area or Rooms Class Area Concern
Floor and walls to 6
West half of Room ! feet Ra-226
SU 12 -
210 Ceiling and walls
2 Ra-226
above 6 feet
Floor and walls to 6
East half of Room 1 feet Ra-226
SU 13 -
210 Ceiling and walls
2 Ra-226
above 6 feet
SU 14 Hallway stairs and . 2 Floors and walls to R3-226
elevator on north side 6 feet
Hallway stairs and Floors and walls to
SU 15 elevator on south 2 Ra-226
; 6 feet
side
. Floors and walls to
SU 16 Third floor 3 Co-60, Cs-137, UO,
6 feet
South half of room 1 Floor and walls to 6 Ra3-226
feet
SuU 17 across from Room Cail qwal
213 2 eiling and walls Ra-226
above 6 feet
North half of room
SU 18 across from Room 2 Floors and walls to Ra-226
6 feet
213
SU 19 East Hallway 2 Floors and walls to | ., 5o
6 feet
SU 20 West Hallway 2 Floors and walls to | . 5o
6 feet
Notes:
Cs-137 Cesium 137
Co-60 Cobalt 60
DU Depleted Uranium
Ra-226 Radium 226
SuU Survey Unit
UoO; Uranium dioxide
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TABLE 2. DETECTION SENSITIVITIES

Sensitivity
a priori, unless noted TSP
Survey Type | Detector (dpm/1 00cm2) Section
SCM 98.3% probability of seeing greater than or equal to 100 dpm/1 00cm? (Note 1)
Alpha Scan . ] . 2.7.1
43-68 96.9% probability of seeing greater than or equal to 1 count in 8 seconds
SCM 4,033 (for Cs-137, Co-60)
Beta Scan 2.7.2
43-68 822
, SCM 87.9
Alpha Static 2.8.1
43-68 71.9
SCM 2,007 (for Cs-137, Co-60)
Beta Static 2.8.2
43-68 1,961 (for Cs-137, Co-60)
Notes:

1.  Sensitivity has been recalculated a posteriori for “coincidence” counting with a threshold of 3 counts or greater. Note that
calculations were done for a lower investigation level (100 dpm vs. 488 dpm). See Section 8.2.1 for discussion.

cm Centimeter squared

Cs-137 Cesium 137

Co-60 Cobalt 60

dpm Disintegrations per minute

SCM Surface Contamination Monitor

TSP Task Specific Plan
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TABLE 3. SUMMARY OF SCAN AND DIRECT ACTIVITY SURVEY RESULTS

Maximum Reading (dpm/100cm?)
Building 400 Survey Alpha Beta

Unit Scan' Direct Scan Direct
1 Floor 1,229 78 Note 2 Note ?
1 Walls 579 62 Note 2 Note ?
1 Overheads 08° 65 Note ? Note *
2 Floor 1,380 37 Note Note *
2 Walls 0 41 Note ? Note *
2 Overheads 420 78 Note 2 Note 2
3 Floors/Walls 424 129 Note 2 Note ?
3 Overheads 0 41 Note 2 Note 2
4 Floor 42 65 Note ? Note *
4 Walls 115* 75 Note ? Note *
4 Overheads 20 46 Note Note *
5 Floors/Walls 0 24 Note 2 Note ?
5 Overheads 0 36 Note 2 Note ?
6 Floors/Walls 0 36 Note * Note *
6 Overheads 0 56 Note 2 Note ?
7 Floors/Walls 0 36 Note ? Note *
7 Overheads 30 45 Note ? Note *
8 Floors/Walls 39 57 Note 2 Note 2
8 Overheads 39 36 Note 2 Note ?
9 Floors/Walls 11 56 Note 2 Note ?
9 Overheads 0 47 Note 2 Note ?
10 Floors/Walls 20 78 Note Note *
10 Overheads 39 37 Note Note *
11 Floors/Walls 0 26 Note Note *
11 Overheads 0 47 Note 2 Note 2
12 Floors/Walls 159 55 Note 2 Note ?
12 Overheads 269 45 Note 2 Note ?
13 Floors/Walls 78 1,500° Note ? Note *
13 Overheads 59 55 Note Note *
14 Floors/Walls 78 47 Note 2 Note ?
15 Floors/Walls 30 56 Note Note *
16 Floors/Walls® 22 47 4,006° 571
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TABLE 3. SUMMARY OF SCAN AND DIRECT ACTIVITY SURVEY RESULTS (CONTINUED)

Maximum Reading (dpm/100cm?)

Building 400 Survey Alpha Beta
Unit Scan’ Direct Scan Direct
17 Floors 0 61 Note Note *
17 Walls 39 61 Note Note *
17 Overheads 176’ 61 Note 2 Note ?
18 Floors/Walls 0 72 Note ? Note *
19 Floors/Walls 0 60 Note ? Note *
20 Floors/Walls 20 72 Note Note *

Release Criterion 100 5,000

Notes:

Bold font indicates measurements above the release criterion except where indicated by foot note.

1

The number of scan readings is orders of magnitude higher than the number of direct readings. Thus, the
maxima are higher for scans.

2 Radionuclides of concern for thls survey did not require beta survey data to be collected.

3 Scan value of 98 dpm/100 cm?found on strip # 404 is below the release criteria but requires investigation.

4 Asingle strip on the primary detector indicated a high response during the survey of SU 4 at 115 dpm/100 cm’.
Investigation of the strip using a hand-held Ludlum 43-68 detector with a Ludlum 2221 rate meter identified no
detectable activity.

5 This area was under a removed wall and was identified with hand-held instrument scan, then was covered with
plastic. No SCM scan of the spot was performed. The highest direct for SU 13 floor/ wall is 25 dpm/100cm2.

6 SU 16 scanned for alpha and beta. This area requires |nvest|gat|0n

7 A single spot identified by the SCM of 176 dpm/100 cm?in SU 17 was investigated because the reported level
exceeded the release criteria. Investigation with a Ludlum 43-68 detector and a Ludlum 2221 rate meter did not
identify any elevated activity.

cm Centimeter squared

dpm Disintegrations per minute

SCM Surface Contamination Monitor

SuU Survey Unit
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TABLE 4. SUMMARY OF SMEAR AND GAMMA SURVEYS

Smear Summary (dpm/100 cm?)

Gamma Summary

Survey Unit Alpha Maximum Beta Maximum Maximum pR/hr
1 Floors 2 130 7
1 Walls 2 124 7
1 Overheads 2 139 7
2 Floors 2 124 7
2 Walls 2 111 7
2 Overheads 2 117 7
3 Floors/Walls 2 124 10
3 Overheads 2 128 8
4 Floors 2 128 8
4 Walls 7 120 8
4 Overheads 2 117 7
5 Floors/Walls 5 122 9
5 Overheads 2 120 8
6 Floors/Walls 2 120 8
6 Overheads 2 146 8
7 Floors/Walls 2 122 9
7 Overheads 2 124 9
8 Floors/Walls 2 122 9
8 Overheads 2 115 8
9 Floors/Walls 5 128 12
9 Overheads 2 128 12
10 Floors/Walls 5 107 13
10 Overheads 5 124 11
11 Floors/Walls 0 109 12
11 Overheads 2 113 12
12 Floors/Walls 5 124 8
12 Overheads 7 133 7
13 Floors/Walls 0 117 8
13 Overheads 2 122 7
14 Floors/Walls 7 117 7
15 Floors/Walls 2 120 7
16 Floors/Walls 0 117 12
17 Floors 5 133 5
17 Walls 2 130 7
17 Overheads 2 161 7
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TABLE 4. SUMMARY OF SMEAR AND GAMMA SURVEYS (CONTINUED)

Smear Summary (dpm/100 cm?) Gamma Summary

Survey Unit Alpha Maximum Beta Maximum Maximum pR/hr
18 Floors/Walls 5 122 5
19 Floors/Walls 5 120 7
20 Floors/Walls 0 117 7
Drains (49) 12 81 N/A
Ventilation System (21) 12 81 N/A
Action Level 20 1,000 N/A
Notes:
pR/hr Microroentgen per hour
cm? Centimeter squared
dpm Disintegrations per minute
N/A Not applicable
SuU Survey unit
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ACRONYMS AND ABBREVIATIONS

Alameda Point, Alameda, California

o Alpha

B Beta

g Instrument efficiency

£ Contaminated surface efficiency
B Background count rate

b; Number of background counts in scan time interval
d’ Index of sensitivity

E Detector efficiency

G Source activity

i Scan or observation interval

p or P Probability

P Surveyor efficiency factor

Rp Background count rate

t Time interval of detector over source
T Background counting time

Tsip Sample counting time

/4 Area of the detector window

Zia Type I decision error level

Zip Type 11 decision error level

APP Accident prevention plan

c Upper walls and ceiling

cm Centimeter

cm’ Square centimeter

cm/sec Centimeter per second

Co-60 Cobalt 60

cpm Count per minute

Cs-137 Cesium 137

dpm Disintegration per minute

DFW Definable features of work

DU Depleted uranium

f Floor

FSS Final status survey

ft? Square feet

HRA Historical radiological assessment
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ACRONYMS AND ABBREVIATIONS (CONTINUED)

inch/sec Inch per second

LBGR Lower bound of the gray region

m’ Square meter

MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual
MDC Minimum detectable concentration
MDCR Minimum detectable count rate

min Minute

N Number of data points

NAS Naval Air Station

NRC Nuclear Regulatory Commission
pCi/gm Picocurie per gram

PSPC Position sensitive proportional counter
Ra-226 Radium 226

RASO Radiological Affairs Support Office
RWP Radiation Work Permit

SCM Surface contamination monitor

sec Second

SIMS Survey information management system
SSHP Site safety and health plan

SOP Standard operating procedure

TSP Task specific plan

U0, Uranium dioxide

w Wall
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1.0 INTRODUCTION

This task specific plan (TSP) provides task-specific details for the final status survey (FSS) at
Building 400 at the former Naval Air Station (NAS) Alameda, now known as Alameda Point.
The survey will be conducted in accordance with the general approach and methodologies that
are given in the work plan for Basewide Radiological Surveys at former NAS Alameda
(ChaduxTt 2010a) and standard operating procedures (SOP). The surveys will conform to the
requirements of the site safety and health plan (SSHP) (ChaduxTt 2010b) and accident
prevention plan (APP) (ChaduxTt 2010c) prepared for the survey program. No exceptions to the
work plan, SOPs, SSHP or APP are noted.

1.1 SITE DESCRIPTION AND HISTORICAL SUMMARY

Building 400 is a large concrete and steel structure covering 257,000 square feet (ft). It has a
large, high bay area on the south half of the building and three floors on the north half of the
building. Building 400 was constructed in 1957 and assumed some of the functions of Building
5. Building 400 was formerly used as an avionics building, missile rework facility, applied
instruments building, aircraft rework shop, non-metal components shop, electrical components
shop, electronic systems components shop, and support equipment calibration facility. Second
floor rooms (203, 204, 210, and 213) were used in support of radium-painted instruments
inspection and repair as early as 1959. A small non-numbered room inside Room 204 also
served as a storage area for depleted uranium (DU) counterweights. The men’s room and
janitor’s closet (Room 211) and the women’s room (Room 214) are located between Rooms 210
and 213. Rooms 203 and 204 are located along the north wall, and Rooms 210, 211, 213, and
214 are located along the south wall.

Areas on the third floor were used for storage or handling of spark gap irradiator units containing
radioactive material that included cesium 137 (Cs-137), cobalt 60 (Co-60), krypton-85, and
uranium dioxide (UO,).

2.0 SURVEY DESCRIPTION

This survey is being performed to assess if residual activity is above the established release
criteria, as defined in Table 6-1 of the work plan (ChaduxTt 2010a). On the second floor of
Building 400, scan and fixed point surveys will be performed in the designated former radium
instrument shops, which include Rooms 203, 204, 210, and 213; the men’s room and janitor’s
closet (Room 211); and the women’s room (Room 214). The stairs and elevators will be buffer
areas around those rooms. In addition to documentation of impacted areas identified in the HRA
(Weston 2007), a 1956 construction piping drawing was discovered, with an area labeled “dial
painting” (see Attachment 1). The room is directly north of room 213. There is no conclusive
evidence as to the actual use of the area following completion of the Building in 1957.
Therefore, the following areas have been added to the scope of the TSP. The room north of
room 213, originally labeled “Dial Painting” room, up to Column line “C” will be surveyed as a
Class 1 area. Class 2 buffer areas will include the northern part of the the room and the hallways
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extending from the area adjacent to rooms 203 and 204 to the area adjacent to rooms 210, 211,
212, and 213.

Scans and fixed point measurements will also be performed on the third floor. Surveys will be
performed at accessible points of ventilation systems above the radium instrument shops and at
ventilation outlets (on the outside of the building) leading from the former radium instrument
shop rooms.

2.1 SURVEY PREPARATION AND REMEDIATION ACTIVITIES

The radium instrument shop rooms will be prepared for surveying by exposing floors and
ceilings as necessary. Currently, many of the rooms have exposed concrete floors. A wood
laminate wall in Room 210 will be removed to expose the floor beneath. Tile flooring, located in
the second floor buffer areas and on the third floor, will be removed to expose the concrete
surface to conduct the required scan and fixed measurement surveys. It is assumed that all floor
tiles contain asbestos. Materials containing asbestos will be removed by a certified asbestos
abatement contractor. False ceilings and ventilation exhaust ducts above the radium instrument
rooms will also be removed. Materials will be surveyed for release in accordance with SOP-012,
Release of Materials and Equipment (Appendix B of the work plan [ChaduxTt 2010a]).
Materials with radioactivity above the limits specified in Table 6-1 of the work plan will be
packaged for storage and subsequent disposal. Materials that cannot be surveyed, such as pieces
of tile, will be considered radioactive and will be packaged for storage and subsequent disposal.
Survey area preparation activities will be performed under radiological controls established in
the SOPs. A listing of applicable SOPs for both preparation and survey activities is provided in
Table 1. Surveys conducted in support of area preparation activities can provide input into final
status surveys, but will not be used to demonstrate compliance with the release criteria for the
building.

2.2 RELEASE CRITERIA

The release criterion for Radium 226 (Ra-226) is 100 disintegrations per minute (dpm) per 100
square centimeters (cm?®) (ChaduxTt 2010a). The release criterion for UO, and DU is 488
dpm/100 cm’® total surface activity. For Cs-137 and Co-60, the release criterion is 5,000
dpm/100 cm? total surface activity. The removable contamination release criterion is one-fifth of
the total activity limits. The limits for the specific radionuclides to be addressed in Building 400
are provided in Table 2.

2.3 REFERENCE AREA

The reference area will be selected with the concurrence of Navy Radiological Affairs Support
Office (RASO). The reference areas for the Building 400 survey will consist of concrete floors
and walls, sheetrock metal ceiling material, and other materials of construction that may be
identified during remediation activities. The reference materials will be identified in buildings
near Building 400 that have no history of containing radioactive material. The reference area
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survey data will be obtained prior to final recording of surveys within Building 400 and will be
included in the Building 400 FSS. Reference areas for surveys performed to determine
compliance with Ra-226 criteria are not required due to the application of particle detection
theory which does not subtract reference values.

2.4 INVESTIGATION LEVELS

Investigation levels for the surveys will be 100 dpm/100 cm? for Ra-226, 488 dpm/100 cm? for
UO, and DU, and 5,000 dpm/100 cm? for Cs-137 and Co-60 (ChaduxTt 2010a). If multiple
radionuclides of concern are involved in a survey, the most restrictive investigation level will

apply.
2.5 SURVEY UNITS AND CLASSIFICATION

Rooms 203, 204, 210, 211, 213, and 214 and a small room in the southeast corner of room 204
are Class 1 areas that require 100 percent scan survey of floors and walls up to 6 feet.
Ventilation outlets (on the outside of the building) leading from the former radium instrument
shop rooms will also have a Class 1 survey of approximately 10 square meters (m?) around the
outlet.

Class 2 surveys, requiring 50 percent surface scan surveys, will be conducted in the upper areas
of the Class 1 rooms greater than 6 feet and ceilings and buffer areas in the hallways around the
Class 1 areas. The buffer areas will consist of a 10 foot wide strip the length of the rooms plus
10 feet on each end. The stairwells and elevators leading from the radium instrument rooms will
also be surveyed as Class 2 areas. Buffer areas will have Class 2 scan surveys performed on the
floors and walls up to 6 feet.

The third floor of Building 400 will be surveyed as a Class 3 area, requiring 25 percent scan of
the floors and walls up to 6 feet.

Figure 1 presents the layout of the second floor of Building 400 and identifies the area
classifications. The approximate size of the floors, walls up to 6 feet, and walls above 6 feet plus
the ceiling for each area are provided in Figures 2 through 21. The third floor layout with
identified sample locations is provided as Figure 17.

A survey unit designation for each room or partial floor area is included in each figure. Each
final survey unit designator will include an indicator, f (floor), w (wall) or ¢ (upper walls and
ceiling). Class 1 areas in which the floor plus walls up to 6 feet total surface area is less than 100
m” will be surveyed as a single survey unit. If the area exceeds 100 m?, the floor and the lower
walls will be separate survey units. As an example, in Survey Unit 1 (see Figure 2) there will be
two Class 1 survey units designated, SU-1(f) at 96.6 m?” and SU-1(w) at 87.7 m?, and one Class
2, SU-1(c) at 268.8 m*. The third floor, a Class 3 area will be surveyed as a single survey unit
(see Figure 17).
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Each survey unit will contain systematic data collection locations. At each systematic sample
location, a direct surface measurement, gamma exposure rate and swipe survey will be obtained.
Swipe surveys will be analyzed in accordance with SOPs. The number of systematic locations
has been determined in Section 2.6 to be a minimum of 17. Using a random start point, the
systematic data collection locations have been laid out in a triangular grid pattern for each survey
unit using the computer process provided by Visual Sample Plan (Gilbert et al. 2001). Locations
for the systematic data collection are provided in Figures 2 through 21. Those figures show that
areas in which the floors and walls are separate survey units will have a minimum of 17
systematic locations in each area. For each figure, location numbers are not duplicated to avoid
confusion in linking data to a specific location within a survey unit and a room or area.

2.6 ESTABLISHING THE NUMBER OF MEASUREMENTS

To determine the number of measurements, N, to be taken per survey unit when the contaminant
is not present in background, Equation 4-2, of the work plan (ChaduxTt 2010a), is used:

Equation 4-2 from the Work Plan (ChaduxTt 2010a)

v - (Zi-a+Zi-p) )
( Jo-2)

4(Sign p —0.5)

Where:
N = Number of data points
Z1.o = Type I decision error level, 1.645
Zip = Type Il decision error level, 1.645
Sign p = random measurement probability, 0.945201

1.2 = 20 percent increase in number of samples over the minimum

The values used in the calculation are from Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM) guidance (Nuclear Regulatory Commission [NRC] 2000) and
are based on a recommended value for the lower bound of the gray region (LBGR) of 1.6 as
discussed in Section 4.2.1 of the work plan (ChaduxTt 2010a). Type I and Type II decision
errors are based on 0.05 false negative and 0.05 false positive rates. The associated Z values are
obtained from MARSSIM Table 5.2 (NRC 2000). The random measurement probability, Sign p,
is from MARSSIM Table 5.4 (NRC 2000).

Using the defined values, the equation becomes:

N:( (1.645 +1.645 ) J(l'z)

4(0.945201 - 0.5)
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The calculation results in a value of N = 16.38. Therefore, a minimum of 17 measurements will
be obtained in each survey unit.

2.7 ALPHA AND BETA SCAN MEASUREMENTS

Scan measurements are performed to identify areas of radioactivity that exceed an action level
within the survey unit. Alpha (a) scans will be effective for identifying elevated concentrations
of Ra-226, DU and UO,. Beta (B) scans will be effective in identifying elevated concentrations
of Cs-137 and Co-60. All measurements will be obtained in the static mode. One hundred
percent of accessible surface areas in the Class 1 survey units, 50 percent of those in the Class 2
survey units, and 25 percent of those in the Class 3 survey units will be scanned with the surface
contamination monitor (SCM) or the Ludlum 43-68 gas flow proportional detectors coupled to a
Ludlum 2221. The small size of the room located inside of Room 204 that contained DU
counterweights will prohibit scanning with the SCM; therefore, it will be surveyed with the SCM
in the static mode or scanned with the Ludlum 43-68 gas flow detector and a Ludlum 2221 count
rate meter.

The SCM utilizes a gas flow position sensitive proportional counter (PSPC). The PSPC
functions as any gas flow proportional counter, using P-10 as the counting gas. As in any
proportional counter, voltage plateaus are established for the detection of alpha or alpha plus beta
particles. High voltage appropriate for the type of particles to be detected is applied to the single
anode wire, which runs the length of the detector. The SCM computer compares the pulse
heights of pulses sensed at each end of the anode wire and establishes the location on the anode
wire where the pulse was sensed. Although the available resolution is greater than 2,000
locations on the anode wire, the SCM computer will “bin” the data in 5 centimeters (cm) wide
increments along length of the wire.

The SCM can be operated in both a dynamic or “rolling” mode or a static or “corner” mode. In
the dynamic mode, the system uses a direct current powered drive motor affixed to a cart which
contains all electronics and computer hardware, and a detector (or two) is mounted to the front of
the cart. The SCM’s design focuses on the elimination of human issues associated with
performing surveys of large areas. The system is designed such that surveys are performed at
constant speed, the detector held at a set distance from the surface being surveyed, and survey
data recorded automatically. In the dynamic mode, a precision wheel encoder is mounted to the
cart axle to determine distance traveled by the cart. The encoder can measure to a small fraction
of a centimeter and is used to trigger the computer to capture data for every 5 cm of travel of the
SCM cart. The result is count data (counts) for every 5 cm “bin” for every 5 cm of travel, or a
matrix of 25 cm? “pixels” of data. In the static mode, a preset time is applied to the collection of
data from a stationary detector. Data is binned in a manner similar to the dynamic mode.

Data is transferred from the SCM to a processing station containing the Survey Information
Management Systems (SIMS) software via removable media. SIMS software is used to “stitch”
the individual strips of data to create a single survey of an entire area. The data collected in 25
cm” “pixels” is summed with adjacent “pixels” in a manner that will result in the evaluation of
every possible 100 cm” area. When determining activity, each 25 cm” “pixel” is 25 percent of
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four overlapping 100 cm? areas. This process ensures that small areas of activity above limits
are not missed through grid registration errors.

2.71 Alpha Scan Measurements

The SCM will be the primary instrument used to perform alpha surveys. To perform surveys for
Ra-226, the SCM will be used in the recount mode, using two detectors hard mounted to each
other at a set distance. The SCM survey approach described for Ra-226 will be applied to
surveys for DU in the small interior room within room 204. The system will be operated at a
target speed of 0.5 inch per second (inch/sec) with detection probability of greater than 95
percent at the release criteria value for Ra-226 of 100 dpm/100 cm’ (ChaduxTt 2010a). The
probability of detecting two counts due to a source is given by Equation 7-5 from the work plan
(ChaduxTt 2010a) below.

Equation 7-5 from the Work Plan (ChaduxTt 2010a)

~(GE+B)t
P(n>2)=1 —(1 +7(GE6EB ) je 60

Where:
P(n > 2) = probability of getting two or more counts during the time interval ¢
t = time interval of detector over source (second [sec])
G = source activity (dpm)
E = detector efficiency (4m)
B = background count rate (count per minute [cpm])

60 = conversion factor, seconds to minutes

Since the detectors associated with the SCM are manufactured to the same specifications, the
efficiency of each detector is similar. Therefore, the probability of obtaining two or more counts
on each detector as they traverse the same 100 dpm source is the square of the probability for a
single detector.

Typical background values observed with the SCM are less than 1 cpm/100 cm?. Efficiency (4n)
of the SCM for alpha emitters has been measured at 25 percent or greater. The efficiency for a
point source would be 50 percent. The detector width is 12 cm. Survey speed for alpha emitters
is 1.25 centimeter per second (cm/sec) (0.5 inch/sec). Using these parameters, equation 7-5 from
the work plan (ChaduxTt 2010a) becomes:

—(100%0.5+1)9.6

P(n>2)=1- (1 + (100 * 06.;5)+ 1)9.6)860
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Where:
P(n > 2) = probability of getting two or more counts during the time interval ¢
t=9.6sec
G =100 dpm
E=0.5
B=1cpm

Therefore:

P(n>2)=0.9974 or 99.74%

The probability of both detectors responding with two or more counts from a point source of 100
dpm at a speed of 1.25 cm/sec (0.5 inch/sec) would be the square of a single detector, or:

Pm=2)24=99.47%

Therefore, the scan speed for the SCM for alpha emitting nuclides will be 1.25 cm/sec (0.5
inch/sec).

For Ra-226, areas that are not surveyed with the SCM due to physical constraints will be scanned
with the Ludlum 43-68 gas flow detector and a Ludlum 2221 count rate meter. The surveyor
will move the detector at a scan speed of 1.25 cm/sec (0.5 inch/sec) at a height of 7 to '% inch
above the surface while maintaining audio observation of the instrument. A single count will
cause the surveyor to pause and observe the area for an additional eight seconds. The probability
of getting a second count from a 100 dpm source if given by MARSSIM equation J-5 (NRC
2000):

MARSSIM Equation J-5 (NRC 2000)

—(GE+B)t

Pnzl=l-¢ ©

Where:
P(n > 1) = probability of getting one or more counts during the time interval ¢
¢t = time interval of detector over source (sec)
G = source activity (dpm)
E = detector efficiency (4m)
B = background count rate (cpm)

60 = conversion factor seconds to minutes
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—(100%0.25+1)8

Pn>l)=1-¢
Where:
P(n > 1) = probability of getting one or more counts during the time interval ¢
t=8sec
G =100 dpm
E=0.25 (4n)
B=1cpm

Therefore:
P(n=1)= 0.969 =96.9%

If the surveyor does not observe a second count in the eight second window, the surveyor can
continue the scan survey. If a second count is observed during the eight second window, the
surveyor will obtain a 120 second count at that location and record the data with the direct
measurement surveys for the survey unit.

Alpha scan surveys for UO, will be performed with SCM, operating in the recount mode using
two detectors hard mounted to each other at a set distance. The system will be operated at a
target speed of 1.0 inch/sec in areas accessible to the large area probes. The recount mode will
allow a second survey to be performed with a single pass of the system. Data from the two data
sets will be overlaid and averaged, effectively doubling the residence time of the detector over a
single spot. The minimum detectable count rate (MDCR) in a scan interval can be arrived at by
multiplying the square root of the number of background counts (in the scan interval) by the
detectability value associated with the desired performance (as reflected in d") as shown in
Equation 7-6 from the work plan (ChaduxTt 2010a) below:

Equation 7-6 from Work Plan (ChaduxTt 2010a)

MDCR = d'\[b, (@j
l

Where:
MDCR = minimum detectable number of net source counts in the scan interval (cpm)
d'=index of sensitivity (o and B errors [performance criteria])
b; = number of background counts in scan time interval (count)
i = time interval of detector over source (sec)

60 = conversion factor, seconds to minutes
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The required rate of true positives will be 95 percent, and the false positives will be 5 percent.
From Table 6.5 of MARSSIM (NRC 2000), the value of d’, representing this performance goal,
is 3.28.

The scan minimum detectable concentration (MDC) is determined from the MDCR by applying
conversion factors that account for detector and surface characteristics and surveyor efficiency.
As discussed above, the MDCR accounts for the background level, performance criteria (d”), and
observation interval. The observation interval during scanning is the actual time that the detector
can respond to the contamination source. This interval depends on the scan speed, detector size
in the direction of the scan, and area of elevated activity.

The scan MDC for structure surfaces is calculated using Equation 7-8 from the work plan
(ChaduxTt 2010a) below:

Equation 7-8 from Work Plan (ChaduxTt 2010a)

MDCR

Jpee,

100¢cm?

Scan MDC =

Where:
MDCR = minimum detectable number of net source counts in the scan interval (cpm)
p = surveyor efficiency factor
g; = instrument efficiency (count per particle)
&s = contaminated surface efficiency (particle per disintegration)

W, = active area of the detector window (cm?)

In Equation 7-8, W, is the size of the “active” area of the detector window. If the area of the
detector window is less than 100 cm?, it is necessary to convert the detector response to units of
dpm per 100 cm®. For detectors with active areas greater than or equal to 100 cm?, no correction
is made.

For SCM scans for UO»:

MDCR = 3.28\/1(%) =24.6 cpm

Where:
d'=3.28
b; =1 counts (based on a 5 cpm background)

i = 8 sec (based on a scan speed of 2.5 cm/sec in the recount mode)
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And:

Scan MDC = 24.6 — 140.6 dpm
J#0.7%025% 100
100cm
Where:
MDCR = 24.6 cpm
p=1
=0.7
g =0.25
W, =100 cm®

For areas that are not surveyed for UO, with the SCM due to physical constraints, areas will be
scanned with the Ludlum 43-68 gas flow detector and a Ludlum 2221 count rate meter in a
similar fashion as described above for Ra-226. The surveyor will move the detector at a scan
speed of 1.25 cm/sec (0.5 inch/sec) at a height of 4 to '2 inch above the surface while
maintaining audio observation of the instrument. A single count will cause the surveyor to pause
and observe the area for an additional eight seconds. The probability of getting a second count
from a 100 dpm source if given by MARSSIM equation J-5 (NRC 2000):

MARSSIM Equation J-5 (NRC 2000)

~(GE+B)t
Pn>2l)=1-e ©
Where:
P(n > 1) = probability of getting one or more counts during the time interval ¢
¢t = time interval of detector over source (sec)
G = source activity (dpm)
E = detector efficiency (4n)
B = background count rate (cpm)

60 = conversion factor seconds to minutes

Or:
—(100*0.25+1)8
Pn>1)=1-e 60
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Where:
P(n > 1) = probability of getting one or more counts during the time interval ¢
t=8sec
G =100 dpm
E=0.25 (4n)
B=1cpm

Therefore:
P(n=1)= 0.969 =96.9%

If the surveyor does not observe a second count in the eight second window, the surveyor can
continue the scan survey. If a second count is observed during the eight second window, the
surveyor will obtain a 120 second count at that location and record the data with the direct
measurement surveys for the survey unit.

2.7.2 Beta Scan Measurements

For beta surveys, the SCM will also be the primary instrument. In the Class 3 areas, the SCM
will be used in the single detector mode operated on the alpha plus beta plateau at a target speed
of 2 inch/sec (5 cm/sec). The MDCR in a scan interval and the MDC determination are
described above in Equation 7-6 and Equation 7-8 from the work plan (ChaduxTt 2010a).

The isotopes of concern for the Class 3 area are Cs-137 and Co-60. Although the release criteria
for the isotopes of concern are identical, scan speeds will be based on the efficiency of the SCM
for Co-60 due to the lower energy beta resulting in lower detector efficiency.

For SCM scans for Co-60 in the Class 3 area:

MDCR = 3.28«/6.67[?} =254 cpm
Where:

d'=3.28

b; = 6.67 counts (based on a 200 cpm background)

i =2 sec (based on a scan speed of 5 cm/sec and detector width of 10 centimeters)

And:

TSP 11 CHAD-3213-0025-0029.R1
Building 400 FSS
Alameda Point, Alameda, California



254

Scan MDC = 100 =2,515dpm
V1%0.404%0.25* .
100 cm
Where:
p=1
&= 0.404
g =025
W, =100 cm®

For Class 3 areas that are not surveyed for Co-60 with the SCM due to physical constraints, areas
will be scanned with the Ludlum 43-68 gas flow detector and a Ludlum 2221 count rate meter.
The detector will be operated on the alpha plus beta plateau. The surveyor will move the
detector at a scan speed of 2 inch/sec (5 cm/sec) at a height of % to 4 inch above the surface
while maintaining audio observation of the instrument. The response of the Ludlum 43-68
detector to the beta emissions from Co-60 is approximately 2 that of the SCM. Background
values are also similar. The surveyor efficiency factor is 0.5, detector width is approximately 9
centimeters and the active area of the detector is 126 cm®.

For the Ludlum 43-68 detector scans for Co-60 in Class 3 areas:

MDCR =3.286 [%j =268 cpm

Where:
d'=3.28
b; = 6 counts (based on a 200 cpm background)

i = 1.8 sec (based on a scan speed of 5 cm/sec and a detector width of 9 centimeters)

And:
Scan MDC = 268 00 - 3,749 dpm
+0.5%0.202*0.25* 5
100cm

Where:

p=05

g;=0.202

g =0.25

W, =126 cm’ (areas greater than 100 cm” default to 100 cm?)
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2.8 ALPHA AND BETA STATIC MEASUREMENTS

Alpha and Beta static measurements will be obtained with both the SCM and the Ludlum 43-68
detector coupled to the Ludlum 2221 rate meter. The SCM static measurements will supplement
the surveys performed in the dynamic or rolling mode when the rolling mode cannot get into
areas such as on floors against the wall, on walls where interferences make rolling surveys
impractical, or on ceilings above the reach of the SCM. The Ludlum 43-68 detector will be used
to obtain fixed measurements at the number of locations identified in Section 2.5.

2.81 Alpha Static Measurements

Static counts for alpha emission from Ra-226 obtained with the SCM will utilize the detection
probability approach similar to that for the SCM in the dynamic or scan method described in
Section 2.7. The SCM survey approach described for Ra-226 will be applied to surveys for DU
in the small interior room within room 204. The SCM will use a single detector; however, two
data acquisitions of 8 seconds each will be obtained at each location. The surveyor will place the
detector against the surface to be surveyed and hold it steady for two 8 second counts. Data will
be processed by creating two separate surveys of an area, the first 8 second count of each static
measurement comprising the first data set and the second 8 second count, the second data set.
The second data set will be over-laid on the first, and both sets evaluated for each 100 cm? area.
Those areas in which both sets show a positive value above a prescribed threshold will be
indicative of an area in excess of the release criteria. The process assures that areas greater than
the release criteria are detected with greater than 95 percent probability while suppressing false
positives due to background. The approach is consistent with that of the SCM in the dynamic
mode.

The probability of detecting two counts due to a source is given by Equation 7-5 from the work
plan (ChaduxTt 2010a) below.

Equation 7-5 from the Work Plan (ChaduxTt 2010a)

—(GE+B)t
P(n>2)=1 —(1 +—(GE6BB ) Je 0

Where:
P(n > 2) = probability of getting two or more counts during the time interval ¢
¢t = time interval of detector over source (sec)
G = source activity (dpm)
E = detector efficiency (4n)
B = background count rate (cpm)

60 = conversion factor, seconds to minutes
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Since the same detector will be used to acquire data at each location, all factors are equal for the
two data sets. Typical background values observed with the SCM are less than 1 cpm/100 cm®.
Efficiency (4m) of the SCM for alpha emitters has been measured at 25 percent or greater. The
efficiency for a point source would be 50 percent. The time interval will be 8 seconds. Using
these parameters, Equation 7-5 from the work plan (ChaduxTt 2010a) becomes:

—(100%0.5+1)8

Pniz2)=1- (1 N WJQ

Where:
P(n > 2) = probability of getting two or more counts during the time interval ¢
t=8 sec
G =100 dpm
E=05
B=1cpm

Therefore:

P(n>2)= 09913 or 99.13%

The probability of both detectors responding with two or more counts from a point source of 100
dpm with a count time of 8 seconds would be the square of a single detector, or:

PMm>2);44=9827%
Therefore, the count time for Ra-226 with the SCM in the static mode will be 8 seconds.

Static measurements for Ra-226 obtained with the Ludlum 43-68 and 2221 rate meter will
require a two minute count time. The MDC calculation for the specified count time from
Equation 7-10 of the work plan (ChaduxTt 2010a):

Equation 7-10 from Work Plan (ChaduxTt 2010a)

T
3+3.29 \/RBTM (1 498 j
TB

174
£.€ 4

i%s W S+B

MDC =

Where:

Rp = background count rate (cpm)
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T = background counting time (minute [min])

Ts. p = sample counting time (min)

&; = instrument efficiency (count per particle)

&s = contaminated surface efficiency (particle per disintegration)

W, = active area of the detector window (cm?)

For the Ludlum 43-68, the equation becomes:

313.29 (1)(2){1 ; @J
100 52) =76.6 dpm
cm
(0:25)(0.25) " (2)

MDC =

Where:
Rp=1cpm
T =2 min
Tsip =2 min
g=0.25
g =0.25
W, =126 cm’ (areas greater than 100 cm” default to 100 cm?)

Therefore, the count time for Ra-226 with the Ludlum 43-68 in the static mode will be 2
minutes.

For UQO; surveyed with the SCM, the Equation 7-10 from the work plan (ChaduxTt 2010a)
becomes:

3+ 3.29\/(1)(0. 133)(1 + %)
MDC = . : =282 dpm
0.5)(0.25 0.133
(0.5)(0.25) 100em? ( )
Where:
Rg=1cpm
Tz =8 sec or 0.1333 min
Ts:p= 8 sec or 0.1333 min
=05
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g =0.25
W, = 100 cm?

Therefore, the count time for UO, with the SCM in the static mode will be 8 seconds.

For the Ludlum 43-68 static measurement MDC for UO, in Class 3 areas, the equation becomes:

3+3.29 1*0.5*(1+0'5j
oo 0.5

0.25*%0.25* 100 *0.5
100cm

MD

=201 dpm

2

Where:
Rp=1cpm
T =30 sec or 0.5 min
Ts+5=30 sec or 0.5 min
g=0.25
g =0.25
W, =126 cm’ (areas greater than 100 cm” default to 100 cm?)

Therefore, the count time for UO, with the Ludlum 43-68 in the static mode will be 30 seconds.

The specified count times are based on the MDC formula, Equation 7-10 from the work plan
(ChaduxTt 2010a). The count times are useful in determining an instruments ability to meet the
required MDC. However, empirically derived values will provide a more accurate assessment of
the MDC for a specified count time as recommended by MARSSIM (NRC 2000). Empirical
values will be determined at Alameda Point in conjunction with reference area measurements.
With concurrence of RASO, count times determined based on empirical data will be used for
static survey measurements.

2.8.2 Beta Static Measurements

Static measurement count times for the beta from Co-60 will be 8 seconds for the SCM and 30
seconds for the Ludlum 43-68 with the Ludlum 2221 rate meter.

For the SCM surveying for Co-60, the MDC equation becomes:
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3+3.29\/200*0.1333*(1+ gii;ij
MDC = 100 - =2,007 dpm
0.404*0.25* ———-*0.1333
100cm
Where:
Rp =200 cpm

Tz =8 sec or 0.1333 min

Ts:p= 8 sec or 0.1333 min

g, = 0.404
g =0.25
W, = 100 cm?

Therefore, the count time for Co-60 with the SCM in the static mode will be 8 seconds.

For the Ludlum 43-68 surveying for Co-60, the MDC equation becomes:

3+ 3.29\/200 *0.5 *(1 + Ej

MDC =

=1,961 dpm
0.202*0.25* 11& *0.5

0cm’
Where:
Rz =200 cpm
T =30 sec or 0.5 min
Ts+5 =30 sec or 0.5 min
g =0.202
g =0.25
wW,=126 cm’ (areas greater than 100 cm? default to 100 sz)

Therefore, the count time for Co-60 with the Ludlum 43-68 in the static mode will be 30

seconds.

The specified count times are based on the MDC formula, Equation 7-10 from the work plan
(ChaduxTt 2010a). The count times are useful in determining an instruments ability to meet the
required MDC. However, empirically derived values will provide a more accurate assessment of
the MDC for a specified count time as recommended by MARSSIM (NRC 2000). Empirical
values will be determined at Alameda Point in conjunction with reference area measurements.
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With concurrence of RASO, count times determined based on empirical data will be used for
static survey measurements.

2.9 EXPOSURE RATE MEASUREMENTS

Gamma exposure rate measurements will be conducted with a Sodium Iodide based Ludlum
Model 19. The measurements will be conducted with the instrument at 1 meter from the floor.
Gamma exposure rate data will be conducted on a 2 meter by 2 meter grid, covering 100 percent
of Class 1 areas, 50 percent of Class 2 areas. Exposure rate measurements will also be
performed at each of the systematic data collection locations.

210 REMOVABLE CONTAMINATION SURVEYS

Removable contamination will be assessed using Masslinn cloths, monitoring the cloth with a
Ludlum 43-68 detector coupled to a Ludlum 2221. The detector will be operated on the alpha
plateau for areas previously housing Ra-226, UO,, or DU and on the alpha plus beta plateau for
areas previously housing Co-60. Areas with Masslinn cloth indicating any increase in activity
will be re-wiped with Masslinn cloth to determine the specific area that contains the removable
contamination. Swipe surveys will be taken at any area indicating above background activity
and at least one location within each 100 ft* area within a Class 1 or Class 2 areas. Swipe
surveys will be taken at floor and sink drains. Swipe surveys will also be performed at each of
the systematic data collection locations. All swipe surveys will be counted on a Ludlum 2929.
Swipe surveys will be performed and documented in accordance with SOP-006, Radiation and
Contamination Surveys (see Appendix B of the work plan [ChaduxTt 2010a]).

2.1 MEDIA SAMPLES

Media sampling, which may consist of sediment obtained from sumps or in floor drains, and sink
drains will be performed to support evaluation of compliance with release criteria and to
determine specific nuclides as necessary. Sampling may also be performed as an integral part of
investigations to determine the cause of elevated measurements. Samples will be controlled in
accordance with SOP-009, Sampling Procedures for Radiological Surveys (see Appendix B of
the work plan [ChaduxTt 2010a]), and submitted to an off-site laboratory for radiological
analysis. One sediment sample per drain, if available, will be obtained.

3.0 SITE RESTORATION
No site restoration work will be conducted upon conclusion of surveys in Building 400.
4.0 BUILDING 400 REPORT

Results of the survey that demonstrate that the net residual dose at Building 400 is less than 25
millirem per year, with no single measurement indicating activity greater than the release
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criteria, will be presented in an FSS Report. Any conclusion, other than a recommendation for
unrestricted release, will be presented in a Characterization Report.

5.0 QUALITY CONTROL
The data quality objectives for the survey are provided in Table 3.

Definable features of work (DFW) establish the measures required to verify both the quality of
work performed and compliance with project requirements. The DFW for this task is
radiological surveys. Description of this DFW and the associated phases of quality control are
presented in Table 4.

6.0 ENVIRONMENTAL PROTECTION

The environmental protection requirements have been addressed in the work plan (ChaduxTt
2010a).

7.0 REFERENCES

ChaduxTt. 2010a. Final Work Plan for Basewide Radiological Surveys Former Naval Air
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ChaduxTt. 2010b. Final Site Safety and Health Plan for Basewide Radiological Surveys Former
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Naval Air Station Alameda, Alameda, California. August 6.

Gilbert et al. 2001. Virtual Sample Plan. Upgrade version 5.9 released October 29, 2009.
Pacific Northwest National Laboratory. Principal authors of Version 5.9 Pulsipher,
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Class 1 floors and walls < 6 feet with combined surface area exceeding 100 m’will be surveyed as separate
units. Class 1 survey areas will include floors and walls < 6 feet. Walls > 6 feet and
ceilings in areas designated Class 1 will be surveyed as Class 2 areas.
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Floor: 96.6 m’
Walls below 6 feet: 87.7 m’
Ceiling and walls above 6 feet: 268.8 m’
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Floor: 55.2 m’

Walls below 6 feet: 65.1 m’
Ceiling and walls above 6 feet: 181.9 m’
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Floor: 6.76 m’
Walls below 6 feet: 19.9 m’
Ceiling and walls above 6 feet: 27.3 m’
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Floor: 99.6 m’
Walls below 6 feet: 81.2 m’
Ceiling and walls above 6 feet: 260.8 m’
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Floor: 15.5m’
Walls below 6 feet: 34.5 m’
Ceiling and walls above 6 feet: 30.0 m’
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Floor: 9.7 m’
Walls below 6 feet: 20.3 m’
Ceiling and walls above 6 feet: 20.6 m’
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Floor: 15.8 m’
Walls below 6 feet: 27.5 m’
Ceiling and walls above 6 feet: 31.27 m’
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Floor: 17.6 m’
Walls below 6 feet: 29.9 m’
Ceiling and walls above 6 feet: 34.7 m’
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Floor: 17.0 m’
Walls below 6 feet: 29.0 m’
Ceiling and walls above 6 feet: 23.29 m’
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Floor: 19.0 m’
Walls below 6 feet: 32.7 m’
Ceiling and walls above 6 feet: 29.8 m’
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Floor: 45.0 m’
Walls below 6 feet: 54.0 m’

Ceiling and walls above 6 feet: 23.29 m’
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Floor: 55.8 m’
Walls below 6 feet: 42.8 m’
Ceiling and walls above 6 feet: 136.4 m’
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Floor: 55.8 m’
Walls below 6 feet: 42.8 m’
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Floor: 1859 m’
Walls below 6 feet: 240.1 m’
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Floor: 253.7m’
Walls below 6 feet: 295.7 m’
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Floor: 7016.8 m’
Walls below 6 feet: 687.6 m’
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Floor: 83.1 m’
Walls below 6 feet: 51.6 m’
Ceiling and Walls above 6 feet: 100.3 m’
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‘ South West Corner Reference Survey Unit 17 - 2nd Floor
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Floor: 97.12 m’
Walls below 6 feet: 88.77 m’
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‘ South West Corner Reference Survey Unit 18 - 2nd Floor
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Floor: 136.53 m’
Walls below 6 feet: 67.53 m’
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‘ South West Corner Reference Survey Unit 19 - .2T1d Floor
Sample Points
Drawing Not To Scale Rev 1




Floor: 113.6 m’
Walls below 6 feet: 135.1 m’
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‘ South West Corner Reference Survey Unit 20 - 2nd Floor
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TABLE 1: APPLICABLE STANDARD OPERATING PROCEDURES
Task Specific Plan for Building 400 Alameda Point, Alameda, California

Procedure Title Rev
SOP 002 Radiation Work Permits 0
SOP 004 Project Dosimetry 0
SOP 006 Radiation and Contamination Surveys 0
SOP 007 ]I:)rrelg;rlztiﬁrsmeof Portable Radiation and Contamination Survey Meters 0
SOP 008 Air Sampling and Sample Analysis 0
SOP 009 Sampling Procedures for Radiological Surveys 0
SOP 010 RCA Posting and Access Control 0
SOP 011 Control of Radioactive Materials 0
SOP 012 Release of Materials and Equipment 0
SOP 016 Decontamination of Equipment and Tools 0
SOP 022 Radiological Clothing Selection, Monitoring and Decontamination 0
SOP 023 Source Control 0
SOP 024 Occurrence Reporting 0
RP-OP-017 Operation of the Ludlum Model 2929 Dual Scaler 0
RP-OP-025 Operation of the Ludlum Model 2221 0
RP-OP-026 Operation of the Ludlum Model 19 0
SCM-OPS-01 Position Sensitive Proportional Counters Purging 0
SCM-OPS-02 Position Sensitive Proportional Counters Plateau Determination 0
SCM-OPS-03 Position Sensitive Proportional Counters Position Calibration 1
SCM-OPS-04 Encoder Calibration 0
SCM-OPS-05 Position Sensitive Proportional Counters Efficiency Calibration 0
SCM-OPS-06 Position Sensitive Proportional Counters Quality Assurance 1
SCM-SETUP-01 Position Sensitive Proportional Counters Repair 0
SCM-SETUP-02 Hardware Setup 0
SCM-SETUP-03 Quality Assurance Testing of SCM 0




TABLE 2: PRIMARY RADIATION PROPERTIES AND RELEASE CRITERIA FOR RADIONUCLIDES OF CONCERN

Task Specific Plan for Building 400 Alameda Point, Alameda, California

Primary Radiation
Properties Release Criteria®
Materials & Equipment Building Surfaces Soils
Total
Total Surface Surface Removable
Radionuclide | Half-Life Type Activity Removable Activity Activity Activity pCi/gm
Ra-226 16E03 | Alpha 100 20 100 20 1.0°
years Gamma
Depleted | 4.5E09 | Alpha 5,000 1,000 488 98 0.398
Uranium years Beta
Cs-137 3.0E01 Beta 5,000 1,000 5,000 1,000 0.113
years
U0, 447E9 | Alpha 5,000 1,000 488 97 0.398
years
5.27
Co-60 Beta 5,000 1,000 5,000 1,000 0.0361
years
Notes:
a Units are disintegrations per minute per 100 square centimeters
b Ra-226 decays by alpha, but there are low abundance gammas from progeny. The primary means of decay is alpha, but surveying for
Ra-226 in soil is done with a gamma sensitive detector.
c Goal is 1 pCi/g above background per agreement with U.S. Environmental Protection Agency.
Co-60 Cobalt 60 Ra-226 Radium 226
Cs-137 Cesium 137 uo, Uranium dioxide

pCi/gm Picocurie per gram

Source:

ChaduxTt. 2010a. Final Work Plan for Basewide Radiological Surveys Former Naval Air Station Alameda, Alameda, California. July 23.




TABLE 3: SUMMARY OF DATA QUALITY OBJECTIVES
Task Specific Plan for Building 400 Alameda Point, Alameda, California

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Limits on
Statement of Boundaries of Decision decision Optimizing the
problem Decisions Inputs to the Decisions Study Rules Errors Sampling Design
Building 400 is The primary Radiological surveys required The lateral and If the Limits on Operation details for
listed in the HRA | use of the data | to support the Final Status vertical spatial concentration decision the radiological
as an area expected to Survey of Building 400 will boundaries for of radioactivity | errors are set | survey process have
impacted by result from include: this survey effort on building at 5 percent been developed.
radiological completion of e 100 percent scan surveys | are confined to surfaces, as specified The theoretical
activities. The this TSP is to of Class 1 areas the interior of paved areas, in the Work assumptions are
isotopes of support the e 50 percent scan surveys of | Building 400. or in soil Plan based on guidelines
concern are Ra- Final Status Class 2 areas Second floor samples is (ChaduxTt contained in
226, DU, Co-60, Survey of ° 25 percent scan surveys of | rooms 203, 204, less than the 20108) MARSSIM (NRC
Cs-137 and UO,. | Building 400. Class 3 areas 210, 211, 213, release 2000). Specific
e A minimum of 17 214 and a janitor’'s | criteria, then assumptions
It must be Therefore the systematic static closet are within no further regarding types of
determined if the | decision to be measurements will be the boundaries of | measurements radiation
site-specific made can be performed in Class 1, the study. are required. measurements,
release criteria stated as “Do Class 2 and Class 3 areas | Adjacent buffer instrument detection
for these isotopes | the results of e One swipe survey per 100 | areas, including If the results of capabilities,
have been met or | the survey square feet of surface of hallways, a the survey quantities and
if remediation is meet the Class 1 and Class 2 areas | Stairwell and exceed the locations of data to
warranted. release and one swipe at each elevator are within | release be collected, and
criteria?” systematic sample location the boundaries of | criteria, then investigation levels
o Sediment samples as the study. the building are contained in this
available in each drain will The entire third will be further TSP and the Work
be collected. floor is within the investigated. Plan (ChaduxTt
boundaries of the 2010a).
study.
Notes:
DU Depleted Uranium NRC Nuclear Regulatory Commission
HRA Historical Radiological Assessment Ra-226 Radium-226
MARSSIM Multi-Agency Radiation Survey and Site Investigation TSP Task Specific Plan

Manual




TABLE 4: DEFINABLE FEATURES OF WORK FOR RADIOLOGICAL SURVEYS
Task Specific Plan for Building 400 Alameda Point, Alameda, California

PREPARATORY FOLLOW-UP
(Prior to initiating survey INITIAL (Ongoing during survey
ACTIVITY activity) DONE (At onset of survey activities) DONE activities) DONE
Radiological Verify that an approved TSP is Verify that radiological o Verify that the site is
Surveys in place. instruments are as specified in properly posted and
Verify that the Remedial the Work Plan (ChaduxTt secured.
Project Manager and the 2010a) and TSP. e Conduct ongoing
Caretaker Site Office are Inspect Training Records. inspections of material
notified about mobilization. Verify that reference area and equipment.
Verify that an approved RWP, measurements have been o Verify that daily
if required, is available and has obtained in accordance with the instrument checks
been read and signed by Work Plan (ChaduxTt 2010a). were obtained and
assigned personnel. Verify that daily checks were documented.
Verify that the Work Plan, performed on all survey o Verify the survey
SSHP, APP and TSP, have instruments. results were
been reviewed. Verify that instrument documented.
Verify that personnel assigned calibration and setup are ¢ Inspect chain-of-
are trained and qualified. current. custody and survey
Verify that personnel have Verify that required dosimetry is logs for completeness.
been given an emergency being worn. o Verify the survey
notification procedure. Verify that field logbooks, and activities conform to
Verify that workers assigned proper forms are in use. the TSP.
dosimetry have completed Verify that samples and o Verify that survey
NRC Form 4. measurements are being instruments are
Verify that relevant SOPs are collected in accordance with recalibrated after
available and have been the TSP, Work Plan and repairs or
reviewed for equipment to be applicable SOPs. modifications.
used. Verify the sample handling is in
Verify that equipment is on site accordance with the Work Plan
and in working order (initial (ChaduxTt 2010a) and
daily check). applicable SOPs.
Notes:
APP Accident Prevention Plan SOP Standard Operating Procedure

NRC
RWP

Nuclear Regulatory Commission
Radiation Work Permit

SSHP  Site Safety and Health Plan

TSP Task Specific Plan
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1.0 Introduction

This report of reference area survey results (RASR) provides site- and material-specific details
used to establish reference point survey values (background) for the final status survey (FSS) at
each building surveyed at the former Naval Air Station (NAS) Alameda, now known as Alameda
Point. The reference surveys were conducted in accordance with the general approach and
methodologies that are given in the work plan for basewide radiological surveys at former NAS
Alameda (ChaduxTt 2010a) and in the standard operating procedures (SOP). The surveys
conformed to the requirements of the site safety and health plan (SSHP) (ChaduxTt 2010b) and
accident prevention plan (APP) (ChaduxTt 2010c) prepared for the basewide survey program.
No exceptions to the work plan, SOPs, SSHP, or APP are noted.

2.0 Discussion

Release criteria for the survey sites at Alameda Point are established in the approved work plan
(ChaduxTt 2010a) and the individual task specific plans (TSP). Applicable release criteria for
each site surveyed are applied to observations of radioactive activity levels to determine a site’s
acceptability for free release. Observed activity values are based on activity levels in excess of
background radioactivity. To establish background values, a reference area must be identified
that consists of construction materials similar to those in the facilities surveyed, but with no
potential for contamination from use or storage of radioactive material.

Surveys at the former NAS Alameda consist of alpha and beta surveys. Surveys were performed
using gas proportional counters, consisting of both the Surface Contamination Counter (SCM),
which uses large Position Sensitive Proportional Counters (PSPC), and the Ludlum 43-68, 126
square-centimeter (cm?) probe attached to a Ludlum 2221 ratemeter.

Reference construction materials include concrete, painted cinder block, drywall, steel, glass, and
asphalt and wood. Building 112 was identified as a suitable reference location since the building
contained most of the targeted construction materials except for the painted cinder block.
Building 398 was identified as a reference area location for painted cinder block. Asphalt
surface background was measured in an area adjacent to the Building 114 courtyard, but outside
the fenced area where radioactive material had been stored. Neither Building 112, Building 398,
nor the area outside the fenced area of the Building 114 courtyard has been identified in the
Historical Radiological Assessment (Weston 2007) with a history of use, or potential use, of
radioactive materials. Therefore, Buildings 112, 398, and the area outside the fenced area of the
Building 114 courtyard meet the criteria for reference areas. The Building 114 courtyard area is
shown in Figure 1. Figure 1 also identifies Building 66 which is as part of the survey project as a
geographical reference. Figure 2 shows a close up view of the location of Buildings 112 and 398
relative to Building 66. All reference area locations within the buildings and on the asphalt
surface outside the Building 114 courtyard fence have been marked.

Although material backgrounds may vary throughout the site based on the date of construction,
specific material (for example concrete pour) and amount of surface wear or erosion, the areas
chosen in Buildings 112 and 398 will be initially applied to all similar construction materials.
Evaluations will be made to determine the reasonableness of the background values for each
building survey performed during the project. For beta surveys, SCM surveys of the reference



area and survey areas generate thousands of measurements. Through the use of cumulative
frequency distribution (CFD) plots, evaluations can be made regarding the distribution of the
data sets, including mean and standard deviation. The large number of measurements produced
by the SCM provides assurance that the mean values of each data set are well defined. The large
number of measurements results in small standard errors (standard deviation divided by the
square root of the number of measurements) indicating that subsequent surveys of the same area
with similar numbers of measurements will result in mean values very close to the original
calculated mean. Comparisons of the mean values from the reference area and the survey area
will determine if the reference area is reasonable, conservative, or requires additional review.

Reference area results for alpha surveys are applicable only to hand held instrument
measurements. Alpha surveys performed with the SCM do not subtract background. The
process applied to SCM output data, including 2 detectors performing the same survey, and
comparing the results for each 100 cm? area to a threshold value, is applied to determine if
counts obtained are potentially due to actual activity on the surface or a result of random low
level counts from background. The application of the logic, based on Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM) (Nuclear Regulatory Commission [NRC
2000]) Appendix J is described in the approved work plan (ChaduxTt 2010a). The small
variability in alpha background values on typical materials of construction as measured with
hand held instruments can introduce only a limited error in the data used to assess compliance
with release criteria. If areas are observed to have higher than expected alpha background values
during performance of hand held surveys, they will be addressed within the survey reports for
those areas.

Alpha surveys are performed to assess compliance with criteria that are substantially lower than
most beta emitting radionuclides. Alpha background is typically low and contributes little to the
activity levels measured or observed and then compared with release criteria. Surveys performed
with both the SCM and the Ludlum 43-68 use the particle detection theory discussed in
Appendix J to MARSSIM (NRC 2000) to locate areas that may exceed the release criteria. As
such, background is not subtracted from the SCM scan results; therefore, measuring or
calculating alpha background in reference areas is not necessary. Long (1 or 2 minute) counts
with the Ludlum 43-68 detector and 2221 ratemeter are performed for locations identified by the
SCM with activities near the release criteria. Background count rates are based on 10-minute
counts for static measurements performed with the Ludlum 43-68 and 2221 ratemeter.

Beta surveys are performed to assess compliance with criteria that are typically higher than that
of alpha emitting radionuclides. Beta background is much higher than alpha background and
will vary based on the material of construction. Even similar materials such as concrete can have
substantially different background values based on the type of cement or aggregate used, whether
the material is painted or otherwise treated, and the degree to which the cement is finished (lack
of aggregate showing on the surface). Material surveys were performed with the SCM operating
in both the dynamic (rolling) and the static (stamp) mode. Based on the large number of both
dynamic and static measurements obtained with the SCM, reference area data are best displayed
CFD plots, which are presented as Figures 3-12 in Appendix A.

Reference areas are expected to exhibit data with normal distribution since radioactive decay
follows Poisson statistics relative to decay per unit time and the lack of bias in production of the
construction materials. A straight line on a CFD indicates a normal distribution. The slope of



the line represents the standard deviation of the data. The 50 percent value, or location on the
CFD line, indicates the average activity of the material and represents the value to be applied to
an FSS for SCM surveys. Results of beta surveys performed in FSS areas include a CFD that
allows determination of the adequacy of the application of reference area materials. Final status
survey CFDs with the 50 percent value near zero indicate the construction materials are
comparable to the construction materials in the reference area.

Reference area beta surveys in the same locations were performed with the Ludlum 43-68 and
the Ludlum 43-9 detectors with the Ludlum 2221 ratemeter. The background value for one
construction material, glass, was established for the hand-held detectors, but not the SCM.
Background values were obtained by averaging 10 1-minute counts with each detector on each
construction material.

Surveys performed to show compliance with release criteria are evaluated to assess the
reasonableness of applied backgrounds. Results with considerably low net values — for
example all values negative, indicating a lower background than the applied reference area —
will be evaluated and discussed in the FSS for the individual building. Similarly, results with
high but uniformly distributed values will be addressed in the FSS for the individual building.

3.0 Results

The results of reference area surveys for alpha emitting radionuclides measured with the Ludlum
43-68 detector and Ludlum 2221 rate meter are presented in Table 1. All four Ludlum 43-68
detectors were used with a single 10-minute count taken on each material of construction except
asphalt. A single detector was used to measure background for asphalt since it is anticipated to
be the only hand-held detector used in the outdoor asphalt areas of the Building 114 courtyard.



Table 1
ALPHA REFERENCE AREA MATERIAL VALUES (IN CPM)
OBTAINED WITH LUDLUM 43-68 AND 2221 RATE METER

Painted
Detector | Concrete] Wood Glass ] Drywall | Cinder Block] Steel | Asphalt
149773 2.7 2.4 2.5 2.5 4.2 3.8
149768 1.1 1.1 14 1 1 1
177646 1.8 2.2 1.7 3 4.1 2.6 5
148835 24 3 2.5 3 3.5 3.2

Reference area beta survey results with the SCM are presented in Table 2. Each survey included
several square meters of surface. The results of the dynamic (rolling) mode are presented in the
first five rows. The second five rows represent the static (stamp) mode of operations. The
survey name represents the identifier used by the SCM and the survey information management
system (SIMS) used to process the data. Individual CFDs for each of surface material for both
modes of SCM operation are contained in Appendix A. The mean value is the value that is
subtracted from measurements recorded and presented in the FSSs. The data are presented on
the CFDs in red. The 95 percent upper confidence level is presented as a blue line and the 90"
percentile value is presented as a green line. With the large number of data points, the 95 percent
upper confidence level is essentially the 50 percentile, consistent with a normal distribution.

Table 2
BETA REFERENCE AREA MATERIAL VALUES (IN CPM)
OBTAINED WITH THE SCM

Survey Name Detector Type Material Type Mean (cpm)
Painted Cinder
B4B0102A Dynamic Block 848
B4B0103A Dynamic Concrete 636
B4B0104A Dynamic Drywall 382
B4B0106A Dynamic Steel 406
B4B0107A Dynamic Wood 389
Painted Cinder
B4B0402A Static Block 741
B4B0403A Static Concrete 566
B4B0404A Static Drywall 352
B4B0406A Static Steel 346
B4B0407A Static Wood 360

Reference area values for the Ludlum 43-68 and 2221 rate meter were obtained in the same areas
as were used for the SCM. The appropriateness of the surface material values are evaluated
through the CFDs generated by the SCM. The evaluation validates the decision to use the same
areas for hand-held instrumentation background counts. The values obtained with the four
Ludlum 43-68 detectors are presented in Table 3.



Table 3

BETA REFERENCE AREA MATERIAL VALUES (IN CPM)

OBTAINED WITH LUDLUM 43-68 DETECTORS

Painted Cinder
Detector | Concrete | Wood Glass Drywall Block Steel
148835] 126.3 119.7 125.7 123.7 135.9 136.7
177646] 147.1 106.3 112.2 110 200.8 111.3
149768] 126.4 96 107.4 107.7 227.9 104.8
149773] 203.1 147 137 164 267 145

The values obtained in the reference areas are subtracted from the measurements obtained in
survey areas to determine activity levels, which are then compared with the release criteria.
Individual detector reference values are used for surveys performed with individual detectors.
Survey forms are presented in Appendix B.
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APPENDIX A
REFERENCE AREA SURVEYS SURFACE CONTAMINATION MONITOR
CUMMULATIVE FREQUENCY DISTRIBUTION PLOTS




SCM Dynamic Mode Painted Cinder Block

Survey File Name: B4B0102A
Survey Date: November 2, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: Vv3.4d

Survey Results
Survey Location Code: INO099X0000FZ0009Z299C002AB0012650B4B0102A
Mean Value 848 cpm

CFD of 100 cm™2 areas

Fercentil

% 195% UCL
+ 1

200 1000 1500 2000
cpm

Figure 3: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per
100cm?.
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SCM Dynamic Mode Concrete

Survey File Name: B4B0103A
Survey Date: November 2, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: Vv3.4d

Survey Results
Survey Location Code: INO099X0000FZ0009Z299C001AB0012650B4B0103A
Mean Value: 636

CFD of 100 cm™2 areas
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0% oy
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95% UCL
200 400 600 800 1000 1200 1400 1600
cpm

Figure 4: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per
100cm?,
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SCM Dynamic Mode Drywall

Survey File Name: B4B0104A
Survey Date: November 2, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: Vv3.4d

Survey Results
Survey Location Code: N0099X0000FZ0009Z99D001AB0012650B4B0104A
Mean Value: 382

CFD of 100 cm™2 areas

(1.999
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098
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0.90
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7001 |-
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200 400 600 go0 1000
Cpm

Figure 5: CFD of surface activity in 100cm?® areas. The horizontal scale is in cpm per

100cm?.
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SCM Dynamic Mode Steel

Survey File Name: B4B0106A
Survey Date: November 2, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4d

Survey Results
Survey Location Code: N0099X0000FZ0009299S001AB0012650B4B0106A
Mean Value: 406

CFD of 100 cm™2 areas
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Figure 6: CFD of surface activity in 100cm?® areas. The horizontal scale is in cpm per
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SCM Dynamic Mode Wood

Survey File Name: B4B0107A
Survey Date: November 2, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: Vv3.4d

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012650B4B0107A
Mean Value: 389

CFD of 100 cm™2 areas
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005 t-H- —— | e e
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95% UCL] : : : :
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Figure 7: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per
100cm®,
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SCM Static Mode Painted Cinder Block

Survey File Name: B4B0402A
Survey Date: November 4, 2010
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4a

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012630B4B0402A
Mean Value: 741

CFD of 100 cm™2 areas
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Figure 8: CFD of surface activity in 100cm?® areas. The horizontal scale is in cpm per
100cm?.

Fercentil

Appendix A, Page 6



SCM Static Mode Concrete

Survey File Name: B4B0403A
Survey Date: November 4, 2010
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4a

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012630B4B0403A
Mean Value: 566

CFD of 100 cm™2 areas
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Figure 9: CFD of surface activity in 100cm?® areas. The horizontal scale is in cpm per
100cm?.
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SCM Static Mode Drywall

Survey File Name: B4B0404A
Survey Date: November 4, 2010
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4a

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012630B4B0404A
Mean Value: 352

CFD of 100 cm™2 areas
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Figure 10: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per

100cm?.
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SCM Static Mode Steel

Survey File Name: B4B0406A
Survey Date: November 4, 2010
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4a

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012630B4B0406A
Mean Value: 346

CFD of 100 cm™2 areas
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Figure 11: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per
100cm?.
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SCM Static Mode Wood

Survey File Name: B4B0407A
Survey Date: November 4, 2010
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
System Information
SIMS Version: V5.3l
SCM Version: V3.4a

Survey Results
Survey Location Code: IN0099X0000FZ0009Z99W001AB0012630B4B0407A
Mean Value: 360

CFD of 100 cm™2 areas
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Figure 12: CFD of surface activity in 100cm? areas. The horizontal scale is in cpm per
100cm?.
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APPENDIX B
REFERENCE AREA SURVEYS LUDLUM 43-68 DETECTOR with
LUDLUM 2221 RATEMETER




NAS Alameda Survey Project

DATE: ;1-29-/0 TIME: 5 INSTRUMENTATION USED
SURVEY NUMBER: Model Serial | Calibration

AP-091 -1 ' Inst. Number Due Date % Etficlency
SURVEYOR:Jamas Kirdy |222! 123/94 | 2-/5-10 '%’?’3‘-“

Description or drawing: Backgrounds on Material § - 10 - 1 minute counts / a 1 — 10 minute count

Detector

43-68 Serial # PR 148%35

B Concrete Wood Glass Drywall c:::::e Steel
/20 16 /23 Mo /33 165
41 1o [1a [+ 137 AL
124 (4 ¥ 12% 140 {9
/a7 10 131 ¥ 139 i
154 114 /24 Y 133 a7
1HO 118 130 13% 47 134
117 1aF 133 1HY 146 134
Vil 140 1as 19 133 140
133 13} 134 19 MY 138
136 ! 123 13K 134 140

a

Concrete

Concrete Wood Glass Drywall Block Steel
3-1{6—9'« 3 e pm 1 c.‘pm 3 c.'pm S.Sr_'pm A cpm

Reviewed by: @m

{
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NAS Alameda Survey Project

DATE: TIME:

INSTRUMENTATION USED
/)% fro /40
SURVEY NUMBER: Model Serial Calibration
AL & -/6 #reve W Inst. Number DucDate | ** Efficiency
SURVEYOR: )/ 4 {Jtrick | @01 | 14s4st | oty |.01Jf .01
i

Description or drawing: Backgrounds on Material B - 10 - 1 minute counts / a 1 — 10 minute count

Detector
43-68 Serial # __/ 7764k

Concrete
B Concrete Wood Glass Drywall Blok Steel
157 98 /0l 1/ 2 217 200
J 2 Q4 108 /05 218 JOF
5] 949 /21 /G /96 q7
151 "7 /08 /03 218 103
[ 98 Vidvd e /88 S22
145 | Ao /& 03 191 /18
[lol /0| 99 106 188 /09
/2.3 HE /o /27 /9% 72
/143 5 /&> L7 194 /120
13 n7 1Y 75 203 /A5
a
Concrete
Concrete Wood Glass Drywall Block Steel
Y4 A8 /7 20 41 Ao

Reviewed by: @w&/ 3
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NAS Alameda Survey Project

a4-9 serial# |, 4(08

DATE: TIME: INSTRUMENTATION USED
[ofgp 08D
SURVEY NUMBER: Model Serial Calibration | , ... *
APCIZIO ) inst. Number Due Date
SURVEYOR: & @W/d 2721 Qo8| Zzhs, .03
Description or drawing: Backgrounds on Material 10 - 1 minute couhts
Detector
43-68 Serial # _ A4 768
Concrete Wood Glass Drywail C;r::;ite Steel
157 1L0) 104 109 ZA0 | 1NZ
1% 83 | 125 105 Z4% ao
177 1oZ [ 114 104 25) Az
V2o \O5 110 1064 | 225 |\
13 ] 1O 1 1% WA 2.8 A<
175 2 o 1\ 2 Z\0 \
172 | 165 \21 LO 279 Lo
\4Z qe qe 104 2 117
104 b |00 4 27ZA4 =
1§4) 4% [ 111 A I
[ALL RESOLTS ARE CPMI
Detector

Reviewed by:

G-

L AL RESCLTS ARE (PM

Concrete Wood Glass Drywall Cc;r;::ite Steel
A5 | 237 A44 | s | AdS
A3) | Aol | A4 | 247 | 1,18 | 42D
»3% | 25 404 2] S8 | 500
(2] 257 | 400 ol | 845 | 487
1% | 408 | ASZ | /3] | ~Rél 12
L 15 A% | DAL [ Al | A% £0
S | 477 | 575 \Z &% A ¢4
515 | 441 | 347 | 447 | A9 [0
520 | 295 | B3R3A | AVL | A2 | AAD
510 | 40% | 23 | 280 | AeA oz ]
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NAS Alameda Survey Project

DATE:

TIME:

INSTRUMENTATION USED
izl paed
SURVEY NUMBER: Model Serial | Calibrati >
AP 0140 I:s: Nunrxl:or l'l;t:o r;all:" ooy
SURVEYOR: € . FATEKK | 7721 48420 Zhi5] 1 03

Description or drawing: Backgrounds on Material 10 - 1 minute counts

Detector

43-68 Serial # 4775
Concrete Wood Glass Drywall C;l:;:;ite Steel
1a4q 147 {A71 14 201 145
145 1A 155 Lok 314 140
166 153 | 1D | 150 | Z48 | | B)
193 147 18 150 215 124
20 | |41 159 183 275 154
13 134 1713 Va7 Z149 | 152
214 =4 157 150 291 1 4|
206 5 | |15) V4AZ | 29| 151
233 13 | 178 €1 2740 48
[ %4 1q | 155 164 268 | 13
EAu_ CESOLTS ARE cPMj
Detector
as-9serialt 1475 Q0
Concrete | Wood | Glass | Drywall c‘;?:;:"’ Steel
GIES 2e77 YL 22D | 274 | BR3
BES 12 Zn4 zA2 | 4z3 o)
377 250 221 217 3E7T =21/
40\ | 725 \ e =23 d | 247
Abe | 25 | Z%% | 276 | 2pd | R
24 29 | 213 26 485 | 783
470 204 | 199 212 34 )
q | 2471 1 &5 321 7 230
43 237 Zo\ 24| \ 57 %%7
470 | 205 | ZLX | 427) -
[ A geSocTs ARG e (|
Reviewed by: ook
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MNAS Alameda Survey Project

DATE: TIME:

INSTRUMENTATION USED
(- §-fo /Y00
SURVEY NUMBER: Model Serial Calibration 1
Qe L =10 Inst. Number DuoDate | * Efficiency
BLBVERR ia-cmu Cuusy | 3221 | pipys! | /5y 7

Description or drawing: Backgrounds on Asphalt - 10 - 1 minute counts / a 1 — 10 minute count

Detector
43-68 Serial # ﬂ3¢r4/r779fb

B Asphalt
mA
a
Asphalt
So

Reviewed by: &‘M
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APPENDIX C
INSTRUMENT INFORMATION




1. SCM -Attachment A PSPC Efficiency Worksheet (9 Pages)
2. Hand-held Detectors (9 Pages)
3. Smear Counter (2 Pages)
4. Dose Rate Meter (1 Page)



ATTACHMENT A
PSPC EFFICIENCY WORKSHEET RA-226 - SCM MODEL HI

Equipment Configuration

SCM III S/N: 4 Computer S/N: TLSYS81801406
Electronics S/N: SRA E006 HY Pre-amp S/N: 18
LY Pre-amp S/N: 17 A/B LLD Settings (mV): 26/26
Operating Voltage (V): 1350 PSPC Type (e.g. T180): R180
Mylar Thickness 0.8 Speed (in./sec) or G B

| (mg/em®): —+Count Time (msec): u3dnisee
Recount Method (circle): G‘\‘btrdEL Y Gamma Subtraction / NA

Calibration Source(s) Information

Active Decay
Serial Emission | Half Life Assay Area Corrected
Number | Isotope | Type (vears) Date Activity {em?) Activity®
1451-97 | Th-230 | Alpha 75400 2-1-11 24066 20 24066
Data File Information
Filename Number of Strips
P4TH230A 30
Efficiency Calculation
Average Instrument
{epm/1{H) em*) Efficiency
13340 (.554
* To caloulate the dovay commected activity in disntigrations/sec/ 100 cm's
|:|'I ¥
100
Decay Corrected ¢, = {q P :| [ | —l . where
A
U= e, i years, betwoen assay date amd calibration date
Ty = hatff hiv, in years
-‘li = DRIV Gt 1L'll!:'r
NOTLE: The 10XUA foctor is only used when the area of the cabibeation souree [s larger than the widih of the PSIC.
Data Review
Data Review Name Date Signature
Operator Don DeBord 2-8-11 - = —
Operator
Data Processor Don DeBord 2-8-11 =
Project Manager Dick Dubiel 2-8-11 LW E Q f
Millennium Services Inc. Survey Procedure SCM-OPS-05, Rev, 0 C-1
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ATTACHMENT A
PSPC EFFICIENCY WORKSHEET RA-226 - SCM MODEL 111

Equipment Configuration

SCM III S/N: 4 Computer S/N: TLSYS81801406
Electronics S/N: SRA E006 HY Pre-amp S/N: 18
LYV Pre-amp S/N: 17 A/B LLD Settings (mV): 26/26
Operating Voltage (V): 1350 PSPC Type (e.g. T180): C180
Mylar Thickness 0.8 Speed (inJsec) or .
(mg/em’): 1 Count Time (msec): i
Recount Method (circle): Q‘n erage ) Gamma Subtraction [/ NA
Calibration Source(s) Information
Active Decay
Serial Emission | Half Life Assay Area Corrected
Number | Isotope Type (years) Date Activity (cm’) Activity*®
1451-97 | Th-230 | Alpha 75400 2-1-11 24066 | .20 24066
Data File Information
Filename Number of Strips
G4TH230A 30
Efficiency Calculation
Average Instrument |
(cpm/100 cm®) | Efficiency
12865 (0.535

* To caleulae the decay corrected petivaty in disnti grations/sec/ 100 om’

Decay Corrected g, = {q“ -

3 ] Fm} -
il

L= L, 10 years, between assay date amd calibration date
Ty, = half life, in years
A= active ansa fem’)

NOTE: The 10(MA factor is oaly wsed when the area of the calibration seurce is lurger than the widdh of the PSPC.

Data Review

Data Review Name Date Signature
Operator Don DeBord 2-8-11 T e
Operator
Data Processor Don DeBord i 2-8-11 ————
Project Manager Dick Dubiel 2.8-11 J{WW
Millennium Services Inc. Survey Procedure SCM-0PS-05, Rev. 0 C-2
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ATTACHMENT A

PSPC EFFICIENCY WORKSHEET CO-60 - SCM MODEL 111

Equipment Configuration

SCM I S/N: 4 Computer S/N: TLSYS81801406
Electronics S/N: SRA E006 HV Pre-amp S/N: 18

LV Pre-amp S/N: 17 A/B LLD Settings (mV): 26/ 26
Operating Voltage (V): 1925 PSPC Type (e.g. T180): TI80
Mylar Thickness Speed (inJ/sec) or :
(mg/em®): us CI;unt Time {llnscc}: wESEE
Recount Method (circle): Average [/ Gamma Subtraction /CNA

Calibration Source(s) Information

Active Decay
Serial Emission | Half Life Assay 1 Emission | Area Corrected
Number | Isotope | Type (years) Date (particles/sec) | (em’) | gy, Emission*
1| D7934 | C-14 Beta 5730 12-01-06 52040 100 52016
2 A7-132 | Te-99 Beta 213000 8-15-02 28170 100 28169
3| A7-134 | TI-204 Beta 378 8-7-02 24870 100 5554
4 AT7-135 | Sr-90 Beta 28.5 8-7-02 26575 100 21783
5 | | |

* To calculate the decay corrected g, emission rate in-particle/min/100cn?:

(42 be
- 100
Decay Corrected q,, = | g,, -¢ J’7——:| where
IL A
U= time, in years, between assay date and calibranon date
T, = half life, in years
A = aclive area (cnt’}

NOTE: The 100/A factor is only used when the area of the calibration source is larger than the width of the PSPC,

Data File Information

Filename
P4CI14B 1
PATCO9B 1
I
|

Number of Strips

P4TL204B
P4SRY0B

u-u.L'.."..Jm_I—

Millennium Services Inc. Survey Procedure SCM-0OPS-05, Revy, ()
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debbie.pyron
Rectangle

debbie.pyron
Typewritten Text
particle/min/100 cm :

debbie.pyron
Typewritten Text

debbie.pyron
Typewritten Text
2


ATTACHMENT A (cont’d)

Efficiency Calculation

Average Instrument Surface Subtotal
(cpm/100 em’) | Efficiency (g)) | Efficiency () | Fraction (f) Efficiency (g,
1 42885 .99 0.25 0 0
2 18039 0.83 0.25 I 0.21
3 5700 1.33 0.5 0 0
4 39217 227 0.5 0 0
- . =
Total Efficiency (e1): 0.21
Data Review
Data Review Name Date Signature
Operator Don DeBord 11-3-10 eSO
Operator
Data Processor Don DeBord 11-3-10 R s e
Project Manager Dick Dubiel 11-3-10 ,/ < UH‘:}M

Millennium Services Inc. Survey Procedure SCM-OPS-05, Rev. O
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ATTACHMENT A
PSPC EFFICIENCY WORKSHEET RA-226 - SCM MODEL I11

Equipment Configuration

SCM III S/N: 9 Computer S/N: TLSYS81800167
Electronics S/N: SRA E00S HYV Pre-amp S/N: 19
LV Pre-amp S/N: 20 A/B LLD Settings (mV): 23 /23
Operating Voltage (V): 1360 PSPC Type (e.g. T180): C90
Mylar Thickness 0.8 Speed (inJsec) or o
(mg/em’): Count Time (msec): RSN TS
Recount Method (circle): @wveraged) / Gamma Subtraction / NA
Calibration Source(s) Information
Active Decay
Serial Emission | Half Life Assay Area Corrected
Number | Isotope |  Type (years) Date Activity (em®) Activity*
1451-97 | Th-230 |  Alpha 75400 2-1-11 24066 20 | 24006
Data File Information
Filename Number of Strips
| GAI9TH230 30
Efficiency Calculation
Average Instrument
(cpm/100 cm’) Efficiency
13825 (.574

* To calculate the decay comected sotvity in disstigrations/sec/ 100 ¢nr's

ol Ii_'J_:Ii E {'}{]
Decay Corrected g, = {qk e ™ :|-|:—1—":|.-.»hcu*

1= g, in yoars, Between assay date and calibragion date
Toy = half hife, in yisars
A = active area (o'}

NOTE: The MMUA facior s only wsed when the area of the calibraton source is larger than the width of the PSP

Data Review

Data Review Name Date Signature
Operator Don DeBord 2-8-11 B—y
Operator

Data Processor Don DeBord 2-8-11 ! e ——
Project Manager i Dick Dubiel 2-8-11 _7?: T, U

Millennium Services Inc. Survey Procedure SCM-0PS-05, Rev. 0
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ATTACHMENT A
PSPC EFFICIENCY WORKSHEET RA-226 — SCM MODEL 111

Equipment Configuration

SCM IIT S/N: 9 Computer S/N: TLSYS81800167
Electronics S/N: SRA ECGO8 HY Pre-amp S/N: 19
LV Pre-amp S/N: 20 A/B LLD Settings (mV): 23/23
Operating Voltage (V): 1360 PSPC Type (e.g. T180): CI180
Mylar Thickness 0.8 Speed (inJsec) or -
(mg/em’): Count Time (msec): SN e
Recount Method (circle): @—ﬁ"@ /Gamma Subtraction / NA
Calibration Source(s) Information
Active Decay
Serial Emission | Half Life Assay Area Corrected
Number | Isotope |  Type (vears) Date Activity {em’) Activity*
1451-97 | Th-230 | Alpha 75400 2-1-11 24066 20 24066
Data File Information
Filename Number of Strips
GITH230A 30 g
Efficiency Calculation
Average 5 Instrument
(cpm/10M) em”) Efficiency
12546 (521

* To caleulate the decay corvectod netvity in disnti prationsdsec/ 100 oo

Decay Corrected ¢, = |:q” e

L= b, i years, betwoen assay date and calibrgion date
Ty = half hife, in years
A = octive orea dom’)

NOTE: The 100/ factor is only usisd when the anca of the eatibration source bs Lirger than the width of the I'95PC

Data Review

1o 2 b
- [mu}
*| =—— |.where
A

Data Review Name Date Signature
Operator Don DeBord 2-8-11 o
Operator
Data Processor Don DeBord 2-8-11 =
Project Manager i Dick Dubicl 2-8-11 ’_{? TL@

Millennium Services Inc. Survey Procedure SCM-OPS-05, Rev, 0
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ATTACHMENT A

PSPC EFFICIENCY WORKSHEET RA-226 - SCM MODEL III
Equipment Configuration
SCM III S/N: 9 Computer S/N: TLSYSBI800167
Electronics S/N: SRA EOOS HYV Pre-amp S/N: 19
LY Pre-amp S/N: 20 A/B LLD Settings (mV): 23723
Operating Voltage (V): 1360 PSPC Type (e.g. T180): R180
Mylar Thickness 0.8 Speed (inJsec) or B8 St
(mg/em’): Count Time (msec): i
Recount Method (circle): @veragd) / Gamma Subtraction / NA
Calibration Source(s) Information
Active Decay
Serial Emission | Halfl Life Assay Area Corrected
Number | Isotope | Type (years) Date Activity (em®) Activity*
1451-97 | Th-230 | Alpha 75400 B 2-1-11 24066 .20 i 24066
Data File Information
Filename Number of Strips
P9TH230A 30
Efficiency Calculation
Average Instrument
(cpm/100 {:rnI}- Efficiency
14073 0.585

* To caleulae the decay comested activity in disntigrations/sec! 100 o'

Decay Corrected g, = |ir,=_._¢ .

Iy ] o m—] L whene
A

iz

b= b, in vears, bebween assay date and calibroton date
Ty, = half life, in yoars
A = sctive area fem')

MOITE: The 1EAMA factor 16 only veed when the asea of the calibration source is farger thuin the width of the PSPC

Data Review

Data Review Name Date Signature
Operator Don DeBord 2-8-11 ;,T.ZFE‘#/
Operator

Data Processor Don DeBord 2-8-11 e — 3

Project Manager Dick Dubicl 2-8-11 | ,/? W

Millennium Services Inc. Survey Procedure SCM-OPS-03, Rev. 0
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Typical QC Chart for SCMs
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SCM4 T-180 Beta Performance Based Checks

200
250000 180
160
& QC Values
—Mean
20 140 +2 Sigma
-2 Sigma
120 _ |=—4+3 Sigma
E —.3 Sigma
& g |——-20%
E‘ —— PBC Set
80 © P-10Change
100000 - O Temp
60 © PSPC Change
@ PreAmp Change
® Electronics Change
40 e
50000
- 20
0 0,0,.0,.0.0,0.0.9 0
0 20 40 B0 BO 100
Measurements

C-9
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Calibration Sheets

Hand-held detectors
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Deggner and Manutachrer LUDLUM MEASUREMEN TS, INC.

ol
i : POST OFFICE BOX 810 PH, 325-235-5404
Soentfic and Industrial
Erstruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
. SWEETWATER, TEXAS 79556, US A,
CUSTOMER _ MILLENNIUM SERVICES INC o  CRDERNO.  20147695/346445
Mig. Ludlum Measurements, Ine.  Medst 2221 SeralNo. | 33_'2?_';‘_ )
Mfg Ludium Measurements, inc.  Model 449 seialNo. __ PR- ROTL8&

Cal Date 16-Feb-10  Cal Due Date 15-Feb-11 Cal Interval 1 Year  Moterface 202159
Check mark  [wipplies to applicable instr. and/or detectar IAW mfg. spec. T.. 785 °F RH 20 % AR 6388 mmHp
| MNew Instrument Instrument Recelved  [(J/Within Telar. +-10% 7] 10-20% [ Outof Tel, | Requiting Repalt | Other-See comments

v Mechanical ¢k [y Meter Zeroed [ Background Sublract " Input Sens. Lineanty
v FiS Resp, ck [y Reselck [y Window Operation [y Geotropism
v Audio ck [] Alarm Setting ck [yr Batt ck. (Min. Valt) 4.4 VDC
vCattrated in accordance with LMI SOP 14,8 rev 12/05/89, [7] Calbrated in accordance with LW SOP 14.9 rev 02/07/57.
Threshald my
Instrument Volt Set _ Comments V' Input Sens. Comments mV Det. Oper. _Comments V at Comments mV DialRatio /(D = ric
i HV Readout (2 points)  Refinst. 500 ! YSFT v Retinst 2000 [ [FPY v
COMMENTS:
Proba: §4-9 {3-68(Alpha) 43-6B [Beza) intrumant i3 gurrently
Highveltage: %00v 1250w 1E650w sey for 44-9% gperatiaon.
Millivotage: 60C0(60mw) SD{5mw) 50 [ 5mv)
Wwindaw: 100 100 0Q
Wwincow positlaon: off off off
Window @ 102 = 1,5 times threshold.
Ca.iprated with a &' cable.
ine attochment for efficiencies.
Firsrwara$ 26 10 10
Camma Caibater. CM geleciors postaned paroendicular b souroe excest far MELE n when ha rond of crabe faoes soute
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
. I ___ 400kepm N . Hao
XA - - .. . OOkeom _ilas fis - N
e e S P L L o EETOIEER.. . o) R
X100 S 5171 | DR SPSPUIERS " . 7 - SRS SRR < [N
X 10 P, | NS o 1 ot
X 10 SR .- ;| PO : 0o o RN (.
X1 400cpm_ PSSR |- - = 400
E. S . 1B0epm X N o
“Uncertainty winin 2 10% & F. within £ 20% — o ALL Rangz(s)Calibrated Electron|cally
REFEREMNCE INSTRUMENT INSTRUMENT REFEREMNCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING®
Digital Log
Readout a00kepm  3V704 (07 39906 (o7|Scae S00kepm  SOK Sg0k
_ 40kepm o o . o 50kcpm DO b 50
dkepm 3917 IJ9% __ Bkepm I i B
400cpm L /7. _ qo 500cpm S0 o=l
40cpm o __% 50cpm N7 X S0

Lwdium Maawuremerss, NG cetdes that ihe algya iInsurent has Deen Caborated by standards tecestle to1ha Kebonal Instire of Slandards arg Tectrology. or 12 1he cabbraton fecicies of
sredf drtemalional Brandards Orpanizabon members of have Coes Salived Tov socepled values of natural phytizal consiares or hase been denved by tha rata 1ype of catkrahion lschncues

Tha S Brahon Byslem corborms 16 the reguirerreres of ANSLUNC BL 254011884 and ANSE NI231978 State of Texas Calioration License No LO1863
Reference Instruments andfor Sources: | sasaiizz [Jnim [lrer [Jose [ 280 [ eoéas
Ce137 Gamma &N | 1162 Wfo112 [Imses [ Js10s [ miooe ] Tere [1Ess2 [wlEssr [lrao [Jraa [ 1e1s | Meution Am-241 Be SIN T-304
[y Alpha SiIN Fu2l9sn 8744 ¥ BeltaSiN__ Tcﬂﬂsn:szﬁuam,SrE!J]rﬂnsn_.‘_@ﬁ!l_‘] her o
[y mEOOSIN 50800 [ ] Oscilloscope SIN . ) W Multimater SIN __83ep0s02 0

Calibrated By, y | Date _/:5_/5-&@ /0 e wsmenuy
Reviewed By :1)4\;.:1.. H;—..—n_-,., e Date | § }.‘:'b.l 0
e

Trs cedicata s=all nol te repraduced sxtepd 0 f0 wilhouf e wiitén apcroye of Ludium Measuremets, Ing [ - Tﬁtﬁﬂ r:l_ F;;;e& E-‘.-ETE"'.:IHC_[HI'PEU H""dEE;f'EI'IIJ-};' Test
FOAM CI24 10152008 | ©nly 7] Faoed .

T ——— - T C-ll


kendra.belfiore
Text Box
C-11


LUDLUM MEASUREMENTS, INC.

M Desigrer and *-:"'-fmfﬂ POST OFFICE BOX 810  PH. 325-235.5404

Soarificand industril 501 OAK STREET FAX NO, 325-235-4672
el SWEETWATER, TEXAS 76556, U.S A

Bench Test Data

Oetector 43688 2 Senal No.__fﬂf_(_ifﬁﬁjﬁ___ Order #, 20147895/346446

Customer MILLENNIUM SERVICES INC

S B -
Counter 2221 *  SerialNo. 383?3‘1‘ B Counter Input Sensitivity \.5 'e'ﬂ"""“'ﬂ"'fé mVy

Count Time - jm_;__g__:_._q._f'_-g_'_____ _ Distance Source lo Detector .hS‘qur_f_

Other _d bratecl /5 cnble: o o
High lsolope &g&‘? Isotope 7;_??_ lsotope ~~~ lsolope

Voltage .E.a.ci_tgnmund . Slzg_ jﬁﬁ_ﬂﬂ}:@?m Size jﬂﬂ-ﬂf'ﬂ Size Siz_? o

oo 2 | gyodg |

] T 0 . S N - 5 L A | S S

oo | pm | a2 | o~
~1250 2 91460 IV N R

1200 | 261 I R SR

3560 . & .| #3269 . . ... . ¢ ) .

550  lox . &3543 | | o
1600 | 188 31488 | I

~ 150 | 327 | 34929
1700 339 |

750 | diz | | Rtz | |

| = =+
|

.4/(.“:::. proporticpal detestor count rate decreased < 10% after 15 hour static test using 33" cable.

Signature - %)féd_‘_ - M_  vate L5 S b SO

Ludlm Measwrsmsnds, Ing. certfies tat the shove inslruTent Fay been casbrated by slancarss rateable 1o ta Natonal Instt.Ae of Slandas end Teohnoogy, of 10 the cal Erabon Tachies of
cerar EemEioral Stansards OrsamIaion Tertary, oF fawe been derved from accepied vales of rabural prytcs’ cometacts of have teen darived by the rato type D!':-!J-brr.lm'lr_l:m Gues
The eatsralion sy3iem corforms 12 ihe requiremerts of ANSINEEL 254011954 and ANSI N323-1974 State of Texas Calibration License Mo, LO-1963

FORM SR S e Sorving The Nuclear Industry Since 1962 e
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EFFICIENCY DETERMINATION

Instrument Type 2121
Instrument Serial Number 183984
Probe Type 43-68
Probe Serial Number 148835
Operating Voltages (a/B) 1250/1650
Threshold 50
Date 10/8/2010

Instrument | Surface Total

Isotope Efficiency (g) | Eff. (¢) | Fraction(f) | Efficiency (&)

1 Th-230 39% 0.25 10%
2 C-14 40% 0.25 10%
3 Tc-99 31% 0.25 16%
4 TI-204 44% 0.5 22%
5 Sr-90 34% 0.5 17%
Isotope Th-230 C-14 Tc-99 TI-204 Sr-90
Serial Number D7-928 D7-934 A7-132 A7-134 A7-135
Emission Type Alpha Beta Beta Beta Beta
Half Life 75000 5730 213000 3.78 28.5
Assay Date 12/1/2006 | 12/1/2006 | 8/15/2002 | 8/7/2002 8/7/2002
J.- Emission Rate 37490 52040 28170 24870 53150
Decay Corrected q2m Emission
Rate 37489 52016 28169 5554 43566
Probe Coverage Percent 88% 88% 88% 88% 88%
Adjusted Emission Rate 32990 45774 24789 4888 38338
Measurement 1 12768 18477 7604 2129 12852
Measurement 2 13028 18490 7769 2256 12985
Measurement 3 13062 18624 7597 2180 13009
Measurement 4 12898 18628 7630 2165 13048
Measurement 5 12770 18532 7734 2169 12894
Measurement 6 13003 18479 7640 2205 13179
Measurement 7 12953 18362 7591 2090 12968
Measurement 8 12994 18340 7720 2129 13273
Measurement 9 12834 18428 7867 2118 13094
Measurement 10 13047 18550 7738 2134 13083
Measurement 11 12950 18441 7737 2188 12838
Measurement 12 12779 18533 7846 2182 12853
Measurement 13 12787 18347 7801 2146 13052
Measurement 14 12982 18475 7814 2167 12841
Measurement 15 12986 18506 7903 2143 13085
Measurement 16 12811 18448 7710 2104 12805
Measurement 17 13014 18416 7806 2129 12905
Measurement 18 12857 18304 7797 2092 13071
Measurement 19 12765 18398 7874 2124 13026
Measurement 20 13043 18499 7768 2085 13063
Mean of Measurements 12916.55 | 18463.85 7747.3 2146.75 12996.2
Efficiency 39% 40% 31% 44% 34%
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Deasgner and Manufacturer

o LUDLUM MEASUREMENTS, INC.
m : e POST OFFICE BOX 810 PH. 325-235.-5454
Scieet o and Indusirial
L Instruments CERTIFICATE OF CALIBRATION 01 OAK STREET FAX NO, 325.235-4572
SWEETWATER, TEXAS 79553, US A
CUSTOMER  MILLENNIUM SERVICES INC ORDER NO._ 20147665/346446
Mig. _ Ludlum Measurements, Inc. Modal 2221 Serial No, {_‘ia ﬂ 2 6, o
Mg Ludlum Measurements, Inc Model _ kel S, RN TR
Cal Date 15-Feb-10 _ColDueDate  15Feb-11 Cal nterval 1 Year  Metedface 202159
Check mark  [wpplies to applicable instr. and/or detectar 1AW mfg. spec. T. 78 _"F RH__ 20 % Alt_ 658 mmHp
[ ] Wewinstrument Instrument Recoived [ 1Within Tclar. +-10% ] 10-20% [ ] Cut of Tol, _‘._tj’RequEring Repair [ ] Other-See comments
'yl Mechanical ck [y Meter Zerced [ Background Subtract fy" Input Sens, Linearity
v FI5 Resp. ck [y Resetck [y Window Operation [y" Geotropism
v Sfudio ck, [T Alarm Setting ck [y Batt ck. (Min.Walt) 44 VDC
Cahbrated in accordance with LM SOP 14,8 rev 12/05/83, [] Calibrated in accordance with LM SOP 14.9 rev 02/07/97
Thrashald my
Instrument Voit Set _Comments  V Input Sens. Comments mV Det. Oper. _Comments Vv at Comments mV DialRatio /& = [O
I/ HV Readaut (2 paints)  Refdnst, 800 /B v Refanst, 2000 N { -/~ B
COMMENTS:
Probe: oloaas wld-GBElDpha! = E e | intrument is currently
Highvoltage: 900w 1200w 1650w get for 44-9 pperation.
Millivatage: Q0 (EDmv) SO(Smv) 5D 15mv)
window: 100 100 100
window position: oft aEL cff
window B 100 = 1.5 tiges thnresahold,
calibrated with a ' cable.
See attachment for efficlencies.
Firmwares £& 10 19
Carrra Calbeaion GM delecters postarod parserdicular b soute excest for M 24D I whe he Frond of orobe faces souce
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGEMULTIFLIER CAL. POINT "AS FOUND READING" METER READING*®
Xie:. - . _ 400kepm e ® 77, S Yoo
XK cpee o WO0kSpY: 109
X100 0 4Ckcpm NI - - B
X 100 . Siegedt oo
s | I . 4kepm Hoo
X 10 _tkepm - oo
X1 __400cpm '-fa::?.___
X1 . 100cpm — 100 -
*Uneertinty wihen £ 10%  C.F, wihin £ 20% sTEtumesn e o T Al_E_ Ranpels) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CaL. POINT RECEWED METER READING® CAL. FOINT RECEIVED METER READING®
Dugntal Log
Resdout _ 400kepm A 37327 (o7|Scae  500kcpm _ NA 450!:’ c?om
40kcpm B SBT3 ____ S0kepm .
_dkcpm : 398 _ Skepm. _ ._5 K._ ]
400cpm B - _500cpm_ __ Seo
__40cpm - __ S0cpm [ _ S0 U

Lustum MeasureTems ing cerifes That e atcun nstumet has teen cahbrabed by a2andands receatsa toine Netional necduie of Standards and Techrology, or to the cabbration fecinen of
oifve Imematana Stendads Orgamizat on merbers. of have bean derived kom aotected valuga of natural physical oznstars o have bean derrded Dy 1he refo Hpe of calorabon lechnig.as

The cabtraton sysier corfams 1o e resuirerernts of ANSUNCEL 284011594 snd ANSI NIZ)13TE Stete of Texas Calbraton License No, LO-1083

Referonce Instruments andfor Sources: |5 38411122 T [ [Cose [ Je=0 [ Jecs4s

Cu137 Gamma SN | 11182 [wiGuz [ Imeses [ osws [ Twooa[Ters [ Ess2 [WTESs) 2o v [ isis [] Mewtron Am-241 Ba 5N T-304
v Alpha S Pu2iSsni@f44 [ Beta SN lﬂ’?’ﬂiﬁ?ﬁﬂ'ﬂi.ﬁﬂﬂrﬂuﬁﬂi#‘t Other i _ e
Y mEMSN  EOBOOD [] Osciloscopa SN [ MulimeterS/IN _ B3980502

Calibrated By:

B ’ ¢ ~_ Date _jj_éé_/o
Reviewed By, _ el Mg _oae )5S Nebin

TH& cedicale snall nol be Teorod.oed escept in Pl sabroat the wrdlen approve oF Ludion Meawurerests, 152 l AD Inst

j-.-F'nin.-d Dierlactnc (Hi-Pot) and Cn:r'_.tnu.T;?est B

FORM CZZA 11572508 _ Oy ] Fadea: -C-14
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LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH, 325-235.5454

501 OAK STREET FAX NO. 325-235.4572
SWEETWATER, TEXAS 79556, U.S.A,

I“ Desigrer and Manutacturer
af
Stientfic and Ingustrial
Instruments
Bench Test Data
Detector _43-68

— SeriaiNo._ PR~ 47723
Customer  MILLENNIUM SERVICES INC

Order#. _ 20147695/346446

Counter 2221 SerialNo.  [{&42¢p Counter Input Sensitivity 5_"&“"""“;_{*_  mV

Count Time e o / _ml_',,; Ll _7‘_ ) =t . Distance Source to Detector _._5_;.. L‘\{;p-_

Oher _(’w/réﬂuidag_h,?[i'::a.éé:—— § _ } S
High Isolope Ex‘ﬁi Isolope _'Z:-_‘, ?_?__ Isolope lsotope
Uﬂlta_gu - _Bur.ik_grnund B .fize_ l’—&:m‘-F"‘_Sim 55 _':_l{_x? 4P Size | e SI.;:E_ e
oo |t | 5343, | | i

5o

1200 |

1290 |
1300

87230
30503 |
L 39618
_ 2P |

2
D

1350 | 7010¢

e —

1550 | 13
00| 192 |
16950 306

Jddo7

2339 |

1l _3leosS |

r..‘@?‘ 390

35138 |

|_vf{-t:| proportional detecto: count rate decreased <
-

Signature

» L0% after 13 hour statlc test using 39" cable.

Date ,{_5_[@4 /Q

Lusium MeasureTants inc cerifes s e abdwe eairomest hes bean cabbvatsd by :andards treceable 1o the Netlomal atiule of Standards and Tesheciogy, or 5o e calbeaton fecrdies of
ciher Interratane Standands Orparizaton meTbers, or hass been oerved Fom ecsected values of natural physical conatants of have been derreed by 1he 1o type of caloralon leohnigees

The cahibraten dyilem corfome 10 e resuireTants of ANSUNCSL 254011994 ard ANSI NIZ3-19TR

State of Texas Calibrabon License No. LO-1882

FORM C40 CEMLZ003
L]

Serving The Muclear indusiry Since 1962
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LMI Model 43-68 EFFICIENCY DETERMINATION

Instrument Type 2121
Instrument Serial Number 148426
Probe Type 43-68
Probe Serial Number 149773
Operating Voltages (a/B) 1200/1650
Threshold 50
Date 10/8/2010

Instrument | Surface Total

Isotope Efficiency (g) | Eff. (¢) | Fraction(f) | Efficiency (&)

1 Th-230 39% 0.25 10%
2 C-14 40% 0.25 10%
3 Tc-99 34% 0.25 9%
4 TI-204 45% 0.5 22%
5 Sr-90 40% 0.5 20%
Isotope Th-230 C-14 Tc-99 TI-204 Sr-90
Serial Number D7-928 D7-934 A7-132 A7-134 A7-135
Emission Type Alpha Beta Beta Beta Beta
Half Life 75000 5730 213000 3.78 28.5
Assay Date 12/1/2006 | 12/1/2006 | 8/15/2002 | 8/7/2002 8/7/2002
J.- Emission Rate 37490 52040 28170 24870 53150
Decay Corrected q2m Emission
Rate 37489 52016 28169 5554 43566
Probe Coverage Percent 88% 88% 88% 88% 88%
Adjusted Emission Rate 32990 45774 24789 4888 38338
Measurement 1 13016 18012 8274 2172 15187
Measurement 2 13167 18106 8578 2194 15376
Measurement 3 13011 18293 8401 2173 15525
Measurement 4 13073 18020 8377 2097 15285
Measurement 5 12953 18161 8530 2161 15189
Measurement 6 13128 18053 8286 2188 15515
Measurement 7 13233 17954 8222 2149 15235
Measurement 8 13040 18204 8294 2128 15337
Measurement 9 13101 18214 8514 2225 15490
Measurement 10 12777 18087 8464 2218 15407
Measurement 11 13119 18248 8500 2237 15397
Measurement 12 12972 18130 8425 2175 15632
Measurement 13 13108 18148 8401 2212 15669
Measurement 14 13184 18165 8399 2085 15615
Measurement 15 12936 18334 9478 2213 15294
Measurement 16 13017 17896 8503 2207 15370
Measurement 17 13001 18076 8544 2298 15542
Measurement 18 13347 18432 8521 2269 15607
Measurement 19 12305 18307 8528 2199 15529
Measurement 20 12405 18553 8457 2222 15624
Mean of Measurements 12994.65 | 18169.65 8484.8 2191.1 15441.25
Efficiency 39% 40% 34% 45% 40%

C-16
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Z Dﬂsqnt‘rnndl‘-l;nu*ac:urer LUDLUM MEASUREMENTS, INC.

Saenific and Industiial POST OFFICE BOX 810 PH. 325-235-5494
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO, 325.235.4072
SWEETWATER, TEXAS 75558, U.S5.A.
CUSTOMER _ MILLENNIUM SERVICES INC N S ORDERNO. 2014768512464
Mfg Ludium Measurements, Inc.  Model 4 seralNo. [ @45/
tig Ludlum Measurements, Ing  Model 448 sedalno.  R=1GTHL0
Cal. Date ) 15-Feb-10  Cal Due Dale t5-Feb11 Cal Interval 1 Year Meterface _202-159
Check mark u_fﬁp.nl.e:l to applicable instr. andfor detector 1AV mfg. spec. T 78 °F RH 20 % At BS88 mmHg
| Mew Instrument Instrument Received [ Within Teler. #-10% |7 10-20% [ | Qut of Tal _if'llﬂn-quinng Repair [ Other-Ses comments
y| Machanical ck [y Maoter Zerced [} Background Subtract [y Input Sans. Linearity
v, PS5 Resp, ck [y Resetck, [y Window Operation [y Geatropism
v Audiock, [] Atarm Setling ck. [y Batt. ck. (Min, Valt) 4.4 VDC
W Calibrated in accordance with LMI SOP 14 8 rev 12/05/89 [7] Calbrated in accordance with LMI SOF 14.9 rev 02/07/37,
Threshald W
istiument Volt Set  Comments V' Input Sens. Comments mV Det. Oper. Comments  V at Commenis mV DialRatio e = /& _m
v HV Readaut (2 points)  Refdnst 500 HOO v Refiinat 2000 /. fTPE v
COMMENTS:
Frobe: f4-% §3-8B{Alpha) 13-6E [Bata} intrument 1s gurrently
Highvoltage: S00v 1250w 1650w set for 44=-% gperation.
Millivotage: 600(60mv) 20 (5mwv] 50 (Smv]
window: 100 100G 1ad
window opsition. off off off
Aindow 3 100 = 1.5 times threshold.
calibrated with a 5' cable.
Sae attachmoent for efficioencios,
Firmware# 26 10 10
aarmia Cebktrafion: GM defeclons pesizned gorpendiouiar 12 saJrsa ewaapt for M 44-9 1 whizh the ot of proba faces sounoa
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL, POINT "AS FOUND READING" METER READING*
X 1K _40Ckepm . N7A Hoo
KK - _ 100kepm DR - S, e
X 100 . ADkepm B __ Heo
X100 _ _Hlepmooo oo o .l
G R e IR | e Sy S gl BOTAE [ - - S
X100 _ . Akcpm XD
X1 ___ 400cpm = . -
2, 1 __100cpm cogpugmary meeasdfleoaa s 180
*Uncertainty winin 2 10%  CF. within £ 20% o o __ALL Range(s} Gallbrated Electronically
REFERENCE IMSTRUNENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING®
(Higital Log
Readaut 4D0kcpm WA 39832 (&)|5cae 500kcpm \y7 A0k <pm
~ 40kcpm R 37183 ____50kepm - - 20K
_4kepm == =9 _ Skepm_ ],
__ A400cpm i — e = _ 500cpm .
____40cpm T N, . . _____50cpm_ - N .

Lugur MegsraTanis o cerkf24 that e atereg eairurest has beaen calibvated by tardards receates 1o the National aulules of Standards and Technology, o fo e cahbrazion fazihies of
aiher Intarratona! Stendas Orgacizaton members, o have been dedved Fom ecdested values of nalusal physical eonstanls o Rave been dertwed By the fatio bpe of calitraton tecnigues

The calitvation syslam cardorrs 10 e reguiraTenls of ANSTHCSL Z540-1-15094 and ANS| NAZ-1ETR State of Taxas Calbratan License No. LO-1082
Roforenco Instruments andfor Sources: || S-39411122 “Jinar [7er [Jose  “l2s0 [ Jsosds
Cs-137 Gamma 5N [ 1182 [¥aiiz [ mses T swos ) Tiooa[ | veve [ essz [TEsst [ lrzo (s Clieis [] Mauten Am-241 Ba SN T-204
J APha SN PuiSsneTed [ BetaSIN _ Teo9sn5280.04 5r90y90sn: W0 Other B
¥~ m 500 SN 50800  [7] Osclloscope SN __ ¥ MubimeterS/N _ B3090502

Calibrated By. . AR SR o . Date __ _ /._5 _E-é_/ﬁ?_ S
Reviewed By %{, }-lu..,:.-_ _ pate _J5 Hepto

Thiv cert ficate shail N2t be reproayced sscest in bll, shout the wrclen scprewal of LudioT Messoreryents, e AC Inst :l Passad Dielectiic |.H|-;|;-'.] arnd I:EIE .F.IJ:T; ?l,;,-s-t e
FORMCIZA 1152008 ! Only 7] Faled: _ —c17 -
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< LUDLUM MEASUREMENTS, INC.

“ Designer and Manufacturer POST OFFICE BOX B10  PH. 325.235.5494
; Scisnti! : 'md I 501 QAK STREET FAX NO. 325-235-4672
: o ;nf'.:l.la-lmen; SWEETWATER, TEXAS 79556, US A

Bench Test Data

Detector ~ 43-68 Serlal Nu._fﬂ‘_izz{l_'ﬂé_ Order #.  20147685/346446

Customer MILLENNIUM SERVICES INC

§ &%
Counter 2221 Serial No. 143_45 l Counter Input Sensitivity 5 Commenie my

Count Time - fm ;};Mf;ﬂ,__ Distance Source to Detector _,_5'_,_ i~ {;_q_cf_;

Other - _ o Zﬁ.(, ér‘“-flﬂ-G[_ l-t.-{é&_‘:'.’:-_ﬂf._é{ﬂ__ R

High Isotope _)_o¢,¢23§’ Isotope _T;j’j__ lsgtope ~ |solope
Valtage B?'_'?’_"Ef"j“_md Siz?__fa"'-mffm Size jg&m_wq Size SizE_ e
oo 2. | 82317 e |
o | 3 | 35184 - _ e
200 |\ | ¢34y | | -
~-J12%0 5 | Feaqz | I
I o N S (- . (N S N
T | B (B ;- | PP S .

oo 8 . 8313%

——t

%0 95 | 2ze4 | |

-
|

D RS | e e O o |
~1650 312, 34o0%d e sl
1700 3%2. . 34430 | |

_32’5(2_;___’1"53.. 1o | 3546l | B - -
S A N I B
S N )
1 o
' - 1

u(f_';-ias proposticnal detector count rate decreased S 10% after 15 heur statie test using 39% cable,
Signature __élfn_-édz’.___... Date /.5 /‘;:é[&

LudiuT Measursmeres, Ine. cerifan that the ssove nsturent fas been calSrated by stansards tacestle b3 tre Ketonas! Instfte of Slardards and Tectrology, of B2 the calibralen faciaies of
mher Imematonal Standards Orpanization mambers. of have tees Seilved o sockpled valaes of nataral physizal constante or have been danved by the rata type of calbraban lethnigues,
The Ealibralan sysiem coforms 1o [he recuirererts of ANEINCEL Z540-1-1954 and ANSI N3Z3-1978 State of Texss Calbraton License Mo, LO-1063

RRRI SO e Serving The Nuclaar Industry Since 1962 e ot
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LMI Model 43-68 EFFICIENCY DETERMINATION

Instrument Type 2121
instrument Serial Number 148451
Probe Type 43-68
Probe Serial Number 177646
Operating Voltages (a/8) 1250/1650
Threshold 50
Date 10/8/2010

Instrument | Surface Total

Isotope Efficiency (g) | Eff. (€5) | Fraction(f) | Efficiency (&)

1 Th-230 39% 0.25 10%
2 C-14 42% 0.25 10%
3 Tc-99 35% 0.25 9%
4 Ti-204 47% 0.5 23%
5 Sr-90 44% 0.5 22%
Isotope Th-230 C-14 Tc-99 TI-204 Sr-90
Serial Number D7-928 D7-934 A7-132 A7-134 A7-135
Emission Type Alpha Beta Beta Beta Beta
Haif Life 75000 5730 213000 3.78 28.5
Assay Date 12/1/2006 | 12/1/2006 | 8/15/2002 | 8/7/2002 8/7/2002
dz.» Emission Rate 37490 52040 28170 24870 53150
Decay Corrected q2mw Emission
Rate 37489 52016 28169 5554 43566
Probe Coverage Percent 88% 88% 88% 88% 88%
Adjusted Emission Rate 32990 45774 24789 4888 38338
Measurement 1 12212 19053 8485 2246 17191
Measurement 2 12310 19103 8640 2334 16992
Measurement 3 12212 18595 8587 2270 17115
Measurement 4 12194 19077 8740 2371 17160
Measurement 5§ 12382 18998 8478 2264 16725
Measurement 6 12373 18860 8590 2310 16953
Measurement 7 12196 19000 8605 2272 16764
Measurement 8 12338 19214 8595 2284 16649
Measurement 9 12446 19032 8534 2316 16739
Measurement 10 12420 19173 8580 2346 16823
Measurement 11 12204 19029 8740 2304 16657
Measurement 12 12270 18921 8650 2297 16488
Measurement 13 12194 19181 8441 2303 16587
Measurement 14 12131 19160 8530 2347 16478
Measurement 15 11945 19179 8652 2323 16399
Measurement 16 12360 19173 8556 2321 16470
Measurement 17 12329 19072 8557 2324 16571
Measurement 18 12476 19075 8717 2265 16721
Measurement 19 12338 19086 8614 2327 16347
Measurement 20 12258 18919 8676 2304 16196
Mean of Measurements 12279.4 19045 8598.35 2306.4 16701.25
Efficiency 37% 42% 35% 47% 44%
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Calibration sheet

Smear counter
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Devgner and Manufocturer

of
“ clentific and industrial
L Irstrurmierity

o

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

POST OFFICEBOX BI0  PH. 325-235-5494

501 OAK STREET FAX NOD. 325-235-4472
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER MILLENNIUN SERVICES CRIDER NO. 20147711 /344454

Mig. Ludium Measuroments, Ing, Model 2729 Serlal No, /‘53 ?f ?

Mg, Ludium Measurements, Inc,  Model 4310-1 serol o, PL /67232

Cal. Date IFeb-10 Cal Due Date _FFeb-11 Cal. Interval 1 Yeor  Meterfoce 2020014
Check mark v applias to applicabla instr, and/or detector IAW mig, pec, T. 73 °F RH T A 4788 mm Hg

[ Mawinstument  Instrument Received |--""f'f'ilhin Toler. +-10% 10-20% | Cutof Tal, | Requiing Repair | Other-Seo comments

v Meochanical ck. v Window Operation

'/ Auvdhio ck,

V‘I’ Meter Teroed Alpho Sensitivity 175 Yy Bata Sensitivity 4 my  Bota Window _ 50 mv

~Calibrated in accordance with LM| SOF 14.8 rev 12/05/85,

Cofibrated in accordance with LWI SOP 14.9 rev 02/07/97,

Instrurment Valt Set 750 - 2, ﬂ 2, on High Valtaoge dial. High Yolloge set with detector connected,
v HV Readout (2 points]  Rel./inst, 500 1 S0u V. Ref/inst. 2000 I /999 v
COMMENTS:
P31 SielYbordPrm TS J005 7~ (5 13)  Size ' 6475dPn £00uT5) RSP

Rekgwd: Ocpmn  Yp: £FF: 0,85

s Y0 Sz loYbo7dpr  CouT3: YEYTAcPm
Bekgad: 77¢PN 4Pt £FF: 46.277

Garrma Calbraton. GM deteciorns positioned perpendizular 13 sourcs exsep! for M 443 in wheh i freed of prode Laces souro,

Bekgpd : 77cpm

90 FFF. 32,06 %

REFERENCE CAL POINT INSTRUMENT RECEIVED IMSTRUMENT METER READING®
Alpha Channel
Digital Readout 400K cpm 2793 Cg) 39962 (f})
40K cpm 3?‘?5 39?5
__ 4Kcpm 399 29¢
400 cpm vd/, Yoy
- 40 cpm l?( Lz{

REFEREMNCE CAL POINT
Beta/Gamma Channe|

Digital Readout

400K cpm
40K cpm . ARy
aKcpm 299
400 cpm Yo
40 cpm l1"

*Uncertainty within £ 108 C.F. within £ 20%

INSTRUMEMT RECEIVED

39962(0)

INSTRUMENT METER READING®

39962 (o)
3994

399

Y0

v

Ludbim Meaunemants inc. certfies that the above retrument nos been calbrated by Pondads rioceatie to he Notond irti'ote of Stondards ond Techrsogy, o to 0 catoroion fociitied of
ather Inemational Stordandi Crgonzohon mermben, of have been derved from occepted voles of nobr physco corstorts o have been aedved by tho roho fvpe of coloration techrigues

The coityratan sye'erm canlorrs to tha requiremants of ANSHCIL 2847-1-1994 and ANS H323-1972

State of Tesas Calibrotion Ucemne Ho. LO-1963

Relerence Inshuments and/or Sources: [1131 78

5-374/1122 [ losz
Cs1¥7 GommasiN ez [lenz [ lmsss [ s105 Irioe _lwers [ essz [ Jesst |
v Alpha S/N PU237 SN;5283 v Betasin SIY90 SN:5281
v m 500 /N 190566 | Osciloscope SN

Calibrated By: 7/&4‘@7’& 7?«-4-"*

-

Tris certficata shal nat ba reprocuced eacept in full, without the withen apereve’ of Ludum Measrements, e,
FORW G285 10015208

Reviewed By;

280 | 4064é
l7ao |73 [ haie [ ] Neutron Am-241 Ba §/N 1-304
v Other C5137 SN 158112
v Muttimeter s/ B842503%0

Date 3" F‘fﬁ"/f)
pate 3 NeJp\D

AC irst.—+Fassed Dislectric (HFPot) and Continuity Test
Cnly | Foled: =
e Cc-21
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LUDLUM MEASUREMENTS, INC.

M Desgnerand Monufociurer POST OFFICE BOX 810 PH, 325-235-5474

i 501 OAK STREET FAX NO, 325-235-4472
Instruments SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Delector

Detector 43-10-1 Serial No. Pﬂ_ | ﬁ?}ﬁ P Order #,  20147711/346456

Customer MILLENNIUM SERVICES Alpha Input Sensitivity 125 mv

Counter 2929 seraiNo. [ (BT 7 Beta Input Sensitivity Y mV

Count Time _IMinute Beta Window 50 my
Other Distance Source to Detector ?-.-’E-?er

isotope Pu a 39 lsotope I y?ﬂr‘ lsotope (5137

High Background Size QY00 drm Size /oy fg '?d;’ﬂ'- Sze by75apm
Voltage Alpha gata Algha Beta Alpha Bata Algha i
B s 974y 206 Yéboy | O | g6y
725 U | 73 9855 RS A 1§ ¥42 ! 2008
750 L0 |97 ljees7 222 | % |ysysp | 21573
5, - ' g 2T 10136 235 33 | Y7265 | _© A1
7

27 [loA13_|Rbb ;;m:r [fygsy | 0 287

| |
|
1
|

| |
| Gas Froportional detector count rate decreased < 105 after 15 hour static test using 39 cable,
| Gas proportional detector count rate decreased < 10% after 5 hour static test using 39 cable ond alphofbeta counter.

—7 _
Ayon %r//“/ | _ oate §- FeB-((

Signature

FiM CAB 040092003
e Serving The Nuclear Industry Since 1962 e C-22
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Calibration sheet

Dose rate meter
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LUDLUM MEASUREMENTS, INC.

Deasigner and Manufacturar

of
e o CERTIFICATE OF CALIBRATION e Y IR NY e
SWEETWATER, TEXAS 79554, LLSA,

CUSTOMER MILLEMMIUM SERVICES ORDER MO, 20147711/345454

Mg, Ludium Measurements, Inc. Model 19 seraino. JHYABSSE

Mig. Model Serlal Mo,

Col. Date FFeb-10 __ Cal Due Date FFel-11 Cob, Interval | Year  Meteroce 202014
73 °F RH 34T Al 588 mm Hg

Check mark v] opplies fo applicable instr. and/or detector IAW mig. spec. T,

New Instument  Instrument Recelved & Within Toler, +-10% [10:20% [ | CutofTol | Requiing Repalr [ Other-See camments

¥ Mechanical ck. Iy Meter Ierood Background Subtract | Input Sens. Linaarity
o FiSResp, ck [yl Reset ck. Window Cperation v Geotapism
v Audiock. [ | Alorm Satting ck. ¥ Batt, ck. [Min, Volt) 2.2 ¥DC
Calirated in occordonce with LM SOP 14.8 rev 12/05/89, ~Calibrated in aocordance with LML SOP 14,9 rev 02/07/%97.
Theeshold my
Insteurmant Yol Set 00 YV Input Sens, a7 my Det, Oper. Vv oal mv Dial Ratio =
[ HY Reodout {2 points]  Redf./inst, / ¥V Ral./inst. ! ¥

COMMENTS:

Garma Calibration: G detoctors positioned perperdeular (o seurce eacest for M 44-0 o which 5o bont of pesbe faoes soute
REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

5000 4000 uR/br : 3500 Yeoo

5000 : 1000 uRfhr 950 roo0

500 400 uR/hr = 73000 (P Hoo Yoo

500 _ 100 uR/hr 100 1oV

250 200 UR/hr = 34000 gpon 190 =

250 __100 uR/hr qs 10

50 7300cpm Yu Wy

50 1530 cpm . 10 1y

a5 2600 cpm 20 2a

25 . F%0  ¢pm ¥ .

*Uncertainty within 2 10%  C.F. within 2 20% 50, 25 Ronge(s) Calibrated Electonically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECENVED METER READING® CAL, FOINT RECEIVED METER READING*
Ciggitat l:._.::m'._.ug}E
L8]

Readout o

Lucurmn Measurermenty, i, cedifies hat ihe above Imtument hol been colioroted by standorss troceabe fofroe Hationo b iute of Storoanos ona Technoogy, of 10 e coltretion Fechbes of
oiher Irtematona Sanoards Orgorbation momicers, o have boeen derved rom occeped yolues of ra'ual pirical conifasti o fove Deen daroed By the rato tpo of coibrabon fechnaues.
Tray Colod OHon Pyilem Corform o tre requirernents of ANGIACEL T540. 11974 ord ANSIHNIZL 1978 Statd of Texos Calibration Licenis Ho, LO-1943

Reference Instuments and/or Sources: | 53941122 [Lna (78 | ose |2a0 []ensas

Cs 17 GammasM [ J11e2 o2 [ mses [sios [ mioos [ 1ere [ lessz _lesst [ 7z [ l7d [ 1418 | Neutron Ame-241 Be §78 T-304
| Alpha S/N | Beto /M | Cther
o 500 5/ 190546 | Csciloscope 5/ v Mullimeter 5N B42503%0

Cdlibrated By, 7%?72&5‘—' Date 3*F *-@6'{0
Reviowed By: %}‘W«L X‘\u—-—-..- - Date __3 M‘-U

Tha cortifica®e shall nedl e reproduced except in hul, wirau? the witten coproval of Lediom Medrermanis Inc AT Ingt, :'rl_ Pasiad Disectic (H-Po!] and Contnuity Test
FORM CZ2A 10V 5/208 Cnly | Faed: c-24
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APPENDIX D
ALAMEDA POINT RADIATION SURVEY METHODS: SURFACE CONTAMINATION
MONITOR SURVEYS SUPPORTED BY HAND-HELD INSTRUMENTATION




ALAMEDA POINT
RADIOLOGICAL SURVEY METHODS:
SURFACE CONTAMINATION MONITOR SURVEYS
SUPPORTED BY HAND-HELD INSTRUMENTATION

April 2012

Prepared By:

Richard W. Dubiel, CHP
Millennium Services, Inc
222 Creekstone Ridge
Woodstock, GA 30188



The Surface Contamination Monitor (SCM) provides an effective and efficient approach
to surveys of surfaces, both building interiors and exterior hard surfaces. The multi-
phased approach maximizes the attributes of the SCM in both the dynamic (rolling; see
photographs 1 through 5) and static (stamp; see photographs 6 and 7) modes as
supplemented by smaller hand-held detectors. To demonstrate the approach, the
following describes a typical process used to maximize both the efficiency of the SCM
and to optimize the quality of surveys performed by the SCM and hand-held instruments.
An interior room containing some materials from operational activities that requires a
Class 1 survey is used as an example. The requirements of a Class 1 survey are that 100
percent of the floor and walls up to 6 feet must be surveyed.

Initial Condition

Major equipment and materials are moved to allow surveying in the areas. Items and
materials remain that cover the room surfaces
while radioactive material was used. As shown
in the drawing, a table, several small drums, and
tile flooring must be removed before the survey
_ <t begins. If possible, the pipe, window sill, and
Pipe vent cover could be removed to provide a smooth
survey surface. In many cases, the tile flooring
Drain E@; and mastic will are asbestos-containing materials
® S (ACM) and must be removed by an asbhestos
abatement contractor. Removal of systems such
A\ . as piping, electrical conduit, lighting, and air
Z vents must address the required “as left”

condition and ensure that systems to be removed
are isolated and in a safe condition for removal. Consideration must be given to the
potential for materials to be radioactively contaminated. Pre-removal surveys, including
loose and fixed contamination surveys, may be required to establish worker protection
requirements and appropriate disposal methods.

v, Ve nt

Conditions after Abatement

The goal of the equipment removal and ACM
abatement process is to optimize the efficiency and
effectiveness of the survey while maintaining the

desired post-survey conditions. In the drawing, the l

table, small drums, and tile flooring have been
removed. However, based on the expected reuse
of the facility after free release, the drain piping,
window sill, and vent fan remain. The room provides a reasonable facility for a final
status survey on the original building surfaces.

Measurement Survey of Floor Using SCM
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The most productive mode of operation of the SCM
is the dynamic mode. Initial surveys in any area
will be performed on surfaces that are easily rolled.
These surfaces must be flat and have little or no
obstructions. Floors offer the best opportunity for
dynamic mode. Before floor surveys are
performed, chalk lines are snapped at detector
width intervals to guide the SCM operator and
ensure that survey strips are seamless (Photograph
1). Floors surveys with the SCM will typically
scan a large portion of the floor, 90 or more.

NN

Obstacles like the drain pipe will limit surveying by the SCM and are marked for survey
by other means. If flat, unrestricted wall or ceiling areas exist, the dynamic mode of the
SCM can be used on those surfaces. Photographs 2 through 5 show the operation of the

SCM on other surfaces.

Static Measurement Survey of Walls

Areas that cannot be rolled with the SCM are evaluated for survey with the SCM in the

< SCM

:/:>

static mode. The static mode of the SCM is the
second most productive means of survey and
maintains the same level of quality of data
analysis as the dynamic mode. Some floor areas,
such as the edge along the walls, and many wall
surfaces not surveyed with the SCM in the
dynamic mode are typically surveyed with static
measurements; see diagram. As static
measurements are taken on surfaces, the location
of the detector is marked and the SCM strip
number is logged on the surface, allowing for

ease of location if elevated readings are discovered. The diagram provides an example of
where static measurements are obtained on the walls of the example room. Areas that are
not surveyed in dynamic or static mode with the large SCM detectors are marked for
survey with small hand held detectors. Photographs 6 and 7 show typical static surveys.



Hand-Held Instrument Probe Survey of Gaps

Hand-held instrument probes, 100 square centimeter (cm?) or 20 cm?, present the least
productive means of surveying surfaces but are necessary in small areas that are not
surveyed by dynamic or static survey methods. A high—quality, hand-held survey can be
maintained when surveys are conducted over small areas. Maintaining proper survey
speed and source to detector distance is most achievable when the area to be surveyed is
reasonably small. The overall survey approach
has been to maximize the amount of surface
surveyed with the SCM, leaving small areas
; where the small detector surveys are effective;
B see diagram. Hand-held detector surveys are
0 used to complete the survey. Documentation of
hand-held surveys is recorded on survey sheets

separate from the computerized data files of the
SCM.

Fixed-Point Measurements

As required by the survey plan, fixed point measurements are taken on a certain number
of exposed surfaces. Fixed point measurements
are performed for alpha, beta and gamma
isotopes and well as swipe surveys to evaluate
compliance with removable activity criteria. The
number of fixed-point locations is selected in
accordance with guidance provided in the Multi-
Agency Radiological Survey and Site Y
Investigation Manual (MARSSIM - NUREG
1575). Specific fixed-point measurement
locations are selected through use of computer
codes that develop triangular grid patterns based
on a random start location. The diagram above identifies typical fixed measurement
locations on the Class 1 lower walls and floors. Additional fixed-point measurement
locations would be identified on the Class 2 upper walls and ceilings. Photograph 8 and 9
show technicians performing fixed measurements at identified fixed measurement
locations.

Drain and Vent Survey/Sampling

After surface surveys have been completed,
potential pathways for the release of radioactive
materials such as drains and vents are identified.
A z < Drains are inspected for the existence of
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sediment. If available, sediment is collected and submitted for on- or off-site laboratory
analysis. Swipe surveys of the drain piping are obtained to determine the existence of
removable contamination. Vents or exhaust ducts are surveyed with both direct
measurements and swipes surveys to evaluate the existence of removable contamination
or if they represent a potential release path.

Dose Assessment, Analysis and Reporting

After all surveys and sampling have been completed, final analysis of the data is
performed to evaluate compliance with the
release criteria or identify areas that exceed
release criteria. Areas in excess of release
criteria are identified and marked in the field for
ease of location for future remedial actions and A

resurvey. Data from all surveys and samples are
compiled to perform calculations to assess dose =

consequences and generate characterization or /
final status reports. The diagram indicates an
example of compliance with release criteria

achieved on all surfaces but the drain. Area identified above the release criteria are
posted as a radiolgically controlled area.




Photograph 1 Photograph 2
Floor chalk Lines SCM Floor Survey

Photograph 3
SCM Survey on Asphalt
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Phtograph 4 Photograph 5

SCM Rolling Wall Survey SCM Rolling Ceiling Survey

Photograph 6 Photograph 7
SCM Stamp on Wall SCM Stamp on Ceiling

Photograph 8 Photograph 9
Fixed-Point Measurement on Wall Fixed-Point Measurement on Floor
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SUMMARY

Building 400 Maximum Reading (dpm/1000m2)
Survey Unit Alpha
Scan Direct
1 Floor 78
1 Walls 62
1 Overheads 65
2 Floor 37
2 Walls 41
2 Overheads 78
3 FloorsWalls 129
3 Overheads 41
4 Floor 65
4 Walls 75
4 Overheads 46
5 FloorsWalls 24
5 Overheads 36
6 FloorsWalls 36
6 Overheads 56
7 FloorsWalls 36
7 Overheads 45
8 FloorsWalls 57
8 Overheads 36
9 FloorsWalls 56
9 Overheads 47
10 FloorsWalls 78
10 Overheads 37
11 FloorsWalls 26
11 Overheads 47
12 FloorsWalls 55
12 Overheads 45
13 FloorsWalls 25
13 Overheads 55
14 FloorsWalls 47
15 FloorsWalls 56
16 FloorsWalls* 47
17 Floors 61
17 Walls 61
17 Overheads 61
18 FloorsWalls 72
19 FloorsWalls 60
20 FloorsWalls 72
DCGL,, 100
Notes:

1. The number of scan readings is orders of magnitude higher than the number of
direct readings. Thus, the maxima are higher for scans.

* The maximum beta reading is: 571 dpm/100cm?
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SU1 FLOORS

Building 400
Survey Unit 1 - floor
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 12/30/2010 1 Concrete 2.4 n/a 6 n/a 36.92 n/a
Static Count Time (min) 1.0 2 Concrete 2.4 n/a 8 n/a 57.44 n/a
Background Count Time (min) 1.0 3 Concrete 2.4 n/a 9 n/a 67.69 n/a
o Efficiency- Instrument 0.390 4 Concrete 2.4 n/a 4 n/a 16.41 n/a
o Efficiency- Surface 0.25 5 Concrete 2.4 n/a 6 n/a 36.92 n/a
B Efficiency- Instrument 0.340 6 Concrete 2.4 n/a 10 n/a 77.95 n/a
B Efficiency- Surface 0.5 7 Concrete 2.4 n/a 9 n/a 67.69 n/a
Area Correction Factor 1.00 8 Concrete 24 n/a 1 n/a -14.36 n/a
9 Concrete 2.4 n/a 0 n/a -24.62 n/a
10 Concrete 2.4 n/a 4 n/a 16.41 n/a
11 Concrete 2.4 n/a 4 n/a 16.41 n/a
12 Concrete 2.4 n/a 6 n/a 36.92 n/a
13 Concrete 2.4 n/a 7 n/a 47.18 n/a
14 Concrete 2.4 n/a 6 n/a 36.92 n/a
15 Concrete 2.4 n/a 8 n/a 57.44 n/a
16 Concrete 2.4 n/a 3 n/a 6.15 n/a
17 Concrete 2.4 n/a 5 n/a 26.67 n/a
18 Concrete 2.4 n/a 2 n/a -4.10 n/a
Action Level 100 n/a
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SU1 WALLS

Building 400
Survey Unit 1-walls
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 [+ B [+ [} "3 B
Date 12/30/2010 19 Drywall 3.0 n/a 8 n/a 51.28 n/a
Static Count Time (min) 1.0 20 Steel 3.2 n/a 2 n/a -12.31 n/a
Background Count Time (min) 1.0 21 Drywall 3.0 n/a 1 n/a -20.51 n/a
a Efficiency- Instrument 0.390 22 Drywall 3.0 n/a 3 n/a 0.00 n/a
o Efficiency- Surface 0.25 23 Drywall 3.0 n/a 2 n/a -10.26 n/a
B Efficiency- Instrument 0.340 24 Drywall 3.0 n/a 3 n/a 0.00 n/a
B Efficiency- Surface 0.5 25 Drywall 3.0 n/a 3 n/a 0.00 n/a
Area Correction Factor 1.00 26 Drywall 3.0 n/a 2 n/a -10.26 n/a
27 Drywall 3.0 n/a 3 n/a 0.00 n/a
28 Drywall 3.0 n/a 6 n/a 30.77 n/a
29 Drywall 3.0 n/a 6 n/a 30.77 n/a
30 Drywall 3.0 n/a 3 n/a 0.00 n/a
31 Drywall 3.0 n/a 5 n/a 20.51 n/a
32 Drywall 3.0 n/a 9 n/a 61.54 n/a
33 Drywall 3.0 n/a 2 n/a -10.26 n/a
34 Drywall 3.0 n/a 2 n/a -10.26 n/a
35 Drywall 3.0 n/a 5 n/a 20.51 n/a
Action Level 100 n/a

E-3


debbie.pyron
Typewritten Text
SU1 WALLS

debbie.pyron
Typewritten Text

debbie.pyron
Typewritten Text


SU1 OVERHEADS

Building 400
Survey Unit 1 -overheads
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 vl B [+ [} "3 B
Date 12/31/2010 36 Drywall 3.0 n/a 4 n/a 10.26 n/a
Static Count Time (min) 1.0 37 Drywall 3.0 n/a 3 n/a 0.00 n/a
Background Count Time (min) 1.0 38 Drywall 3.0 n/a 3 n/a 0.00 n/a
a Efficiency- Instrument 0.390 39 Drywall 3.0 n/a 1 n/a -20.51 n/a
o Efficiency- Surface 0.25 40 Drywall 3.0 n/a 2 n/a -10.26 n/a
B Efficiency- Instrument 0.340 41 Drywall 3.0 n/a 2 n/a -10.26 n/a
B Efficiency- Surface 0.5 42 Drywall 3.0 n/a 5 n/a 20.51 n/a
Area Correction Factor 1.00 43 Drywall 3.0 n/a 3 n/a 0.00 n/a

44 Drywall 3.0 n/a 2 n/a -10.26 n/a

(continued)
Action Level 100 n/a
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SU1 OVERHEADS

Building 400
Survey Unit 1 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/17/2011 45 Concrete 2.6 n/a 4 n/a 14.22 n/a
Static Count Time (min) 1.0 46 Concrete 2.6 n/a 3 n/a 4.06 n/a
Background Count Time (min) 1.0 47 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Instrument 0.394 48 Concrete 2.6 n/a 2 n/a -6.09 n/a
o Efficiency- Surface 0.25 49 Concrete 2.6 n/a 7 n/a 44.68 n/a
B Efficiency- Instrument 0.400 50 Concrete 2.6 n/a 5 n/a 24.37 n/a
B Efficiency- Surface 0.5 51 Concrete 2.6 n/a 4 n/a 14.22 n/a
Area Correction Factor 1.00 52 Concrete 2.6 n/a 9 n/a 64.99 n/a
(see previous)
Action Level 100 n/a
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SU2 FLOORS

Building 400
Survey Unit 2 - floor
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 12/30/2010 1 Concrete 2.4 n/a 2 n/a -4.10 n/a
Static Count Time (min) 1.0 2 Concrete 2.4 n/a 1 n/a -14.36 n/a
Background Count Time (min) 1.0 3 Concrete 2.4 n/a 0 n/a -24.62 n/a
o Efficiency- Instrument 0.390 4 Concrete 2.4 n/a 5 n/a 26.67 n/a
o Efficiency- Surface 0.25 5 Concrete 2.4 n/a 6 n/a 36.92 n/a
B Efficiency- Instrument 0.340 6 Concrete 2.4 n/a 3 n/a 6.15 n/a
B Efficiency- Surface 0.5 7 Concrete 2.4 n/a 4 n/a 16.41 n/a
Area Correction Factor 1.00 8 Concrete 24 n/a 2 n/a -4.10 n/a
9 Concrete 2.4 n/a 1 n/a -14.36 n/a
10 Concrete 2.4 n/a 5 n/a 26.67 n/a
11 Concrete 2.4 n/a 5 n/a 26.67 n/a
12 Concrete 2.4 n/a 1 n/a -14.36 n/a
13 Concrete 2.4 n/a 3 n/a 6.15 n/a
14 Concrete 2.4 n/a 3 n/a 6.15 n/a
15 Concrete 2.4 n/a 4 n/a 16.41 n/a
16 Concrete 2.4 n/a 3 n/a 6.15 n/a
17 Concrete 2.4 n/a 5 n/a 26.67 n/a
Action Level 100 n/a
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SU2 WALLS

Building 400
Survey Unit 2 - walls
Class 1
Model 2221 183984
Detector 43-68 148835
Date 12/31/2010
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

! B Q B ! B

18 Drywall 3.0 n/a 1 n/a -20.51 n/a
19 Drywall 3.0 n/a 3 n/a 0.00 n/a
20 Drywall 3.0 n/a 3 n/a 0.00 n/a
21 Drywall 3.0 n/a 2 n/a -10.26 n/a
22 Drywall 3.0 n/a 4 n/a 10.26 n/a
23 Drywall 3.0 n/a 0 n/a -30.77 n/a
24 Drywall 3.0 n/a 1 n/a -20.51 n/a
25 Drywall 3.0 n/a 3 n/a 0.00 n/a
26 Drywall 3.0 n/a 7 n/a 41.03 n/a
27 Concrete 2.4 n/a 2 n/a -4.10 n/a
28 Drywall 3.0 n/a 2 n/a -10.26 n/a
29 Drywall 3.0 n/a 3 n/a 0.00 n/a
30 Drywall 3.0 n/a 1 n/a -20.51 n/a
31 Drywall 3.0 n/a 3 n/a 0.00 n/a
32 Drywall 3.0 n/a 2 n/a -10.26 n/a
33 Drywall 3.0 n/a 4 n/a 10.26 n/a
34 Drywall 3.0 n/a 2 n/a -10.26 n/a
Action Level 100 n/a
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SU2 OVERHEADS

Building 400
Survey Unit 2 - overheads
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 12/31/2010 35 Drywall 3.0 n/a 6 n/a 30.77 n/a
Static Count Time (min) 1.0 36 Drywall 3.0 n/a 6 n/a 30.77 n/a
Background Count Time (min) 1.0 37 Drywall 3.0 n/a 2 n/a -10.26 n/a
a Efficiency- Instrument 0.390 38 Drywall 3.0 n/a 3 n/a 0.00 n/a
o Efficiency- Surface 0.25 39 Drywall 3.0 n/a 5 n/a 20.51 n/a
B Efficiency- Instrument 0.340 40 Concrete 2.4 n/a 4 n/a 16.41 n/a
B Efficiency- Surface 0.5 41 Drywall 3.0 n/a 1 n/a -20.51 n/a
Area Correction Factor 1.00 42 Drywall 3.0 n/a 1 n/a -20.51 n/a
43 Drywall 3.0 n/a 2 n/a -10.26 n/a
44 Drywall 3.0 n/a 3 n/a 0.00 n/a
45 Concrete 2.4 n/a 10 n/a 77.95 n/a
46 Concrete 2.4 n/a 5 n/a 26.67 n/a
47 Concrete 2.4 n/a 6 n/a 36.92 n/a
48 Concrete 2.4 n/a 3 n/a 6.15 n/a
49 Concrete 2.4 n/a 3 n/a 6.15 n/a
50 Concrete 2.4 n/a 1 n/a -14.36 n/a
51 Concrete 2.4 n/a 2 n/a -4.10 n/a
Action Level 100 n/a
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SU3 FLOORS & WALLS

Building 400
Survey Unit 3 - floors/walls
Class 1
Model 2221 183984
Detector 43-68 148835
Date 12/30/2010
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390

o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340

B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

1 Drywall 3.0 n/a 3 n/a 0.00 n/a
2 Drywall 3.0 n/a 2 n/a -10.26 n/a
3 Drywall 3.0 n/a 3 n/a 0.00 n/a
4 Drywall 3.0 n/a 4 n/a 10.26 n/a
5 Drywall 3.0 n/a 11 n/a 82.05 n/a
6 Drywall 3.0 n/a 4 n/a 10.26 n/a
7 Drywall 3.0 n/a 2 n/a -10.26 n/a
8 Drywall 3.0 n/a 2 n/a -10.26 n/a
9 Drywall 3.0 n/a 3 n/a 0.00 n/a
10 Concrete 2.4 n/a 2 n/a -4.10 n/a
11 Concrete 2.4 n/a 2 n/a -4.10 n/a
12 Concrete 2.4 n/a 3 n/a 6.15 n/a
13 Concrete 2.4 n/a 5 n/a 26.67 n/a
14 Concrete 2.4 n/a 15 n/a n/a
15 Concrete 2.4 n/a 3 n/a 6.15 n/a
16 Concrete 2.4 n/a 3 n/a 6.15 n/a
17 Concrete 2.4 n/a 8 n/a 57.44 n/a
Action Level 100 n/a

E-9



debbie.pyron
Typewritten Text
SU3 FLOORS & WALLS


SU3 OVERHEADS

Building 400
Survey Unit 3 - overheads
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 [+ B [+ [} "3 B
Date 12/31/2010 18 Drywall 3.0 n/a 7 n/a 41.03 n/a
Static Count Time (min) 1.0 19 Drywall 3.0 n/a 5 n/a 20.51 n/a
Background Count Time (min) 1.0 20 Drywall 3.0 n/a 1 n/a -20.51 n/a
a Efficiency- Instrument 0.390 21 Drywall 3.0 n/a 3 n/a 0.00 n/a
o Efficiency- Surface 0.25 22 Drywall 3.0 n/a 2 n/a -10.26 n/a
B Efficiency- Instrument 0.340 23 Drywall 3.0 n/a 5 n/a 20.51 n/a
B Efficiency- Surface 0.5 24 Drywall 3.0 n/a 3 n/a 0.00 n/a
Area Correction Factor 1.00 25 Drywall 3.0 n/a 4 n/a 10.26 n/a
26 Drywall 3.0 n/a 2 n/a -10.26 n/a
27 Drywall 3.0 n/a 1 n/a -20.51 n/a
28 Drywall 3.0 n/a 2 n/a -10.26 n/a
29 Drywall 3.0 n/a 6 n/a 30.77 n/a
30 Drywall 3.0 n/a 3 n/a 0.00 n/a
31 Drywall 3.0 n/a 2 n/a -10.26 n/a
32 Drywall 3.0 n/a 4 n/a 10.26 n/a
33 Drywall 3.0 n/a 1 n/a -20.51 n/a
34 Drywall 3.0 n/a 3 n/a 0.00 n/a
Action Level 100 n/a
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Building 400
Survey Unit 4 - walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/12/2011 1 Concrete 2.6 n/a 6 n/a 34.53 n/a
Static Count Time (min) 1.0 2 Concrete 2.6 n/a 8 n/a 54.84 n/a
Background Count Time (min) 1.0 3 Concrete 2.6 n/a 3 n/a 4.06 n/a
a Efficiency- Instrument 0.394 4 Drywall 2.5 n/a 2 n/a -5.08 n/a
o Efficiency- Surface 0.25 5 Drywall 2.5 n/a 6 n/a 35.54 n/a
B Efficiency- Instrument 0.400 6 Drywall 2.5 n/a 5 n/a 25.39 n/a
B Efficiency- Surface 0.5 7 Drywall 2.5 n/a 3 n/a 5.08 n/a
Area Correction Factor 1.00 8 Drywall 2.5 n/a 4 n/a 15.23 n/a
9 Drywall 2.5 n/a 3 n/a 5.08 n/a
10 Concrete 2.6 n/a 3 n/a 4.06 n/a
11 Concrete 2.6 n/a 10 n/a 75.15 n/a
12 Drywall 2.5 n/a 3 n/a 5.08 n/a
13 Drywall 2.5 n/a 7 n/a 45.70 n/a
14 Drywall 2.5 n/a 3 n/a 5.08 n/a
15 Drywall 2.5 n/a 1 n/a -15.23 n/a
16 Drywall 2.5 n/a 6 n/a 35.54 n/a
17 Drywall 2.5 n/a 5 n/a 25.39 n/a
Action Level 100 n/a
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Building 400
Survey Unit 4 - floors
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/12/2011 18 Concrete 2.6 n/a 1 n/a -16.25 n/a
Static Count Time (min) 1.0 19 Concrete 2.6 n/a 3 n/a 4.06 n/a
Background Count Time (min) 1.0 20 Concrete 2.6 n/a 5 n/a 24.37 n/a
o Efficiency- Instrument 0.394 21 Concrete 2.6 n/a 6 n/a 34.53 n/a
o Efficiency- Surface 0.25 22 Concrete 2.6 n/a 4 n/a 14.22 n/a
B Efficiency- Instrument 0.400 23 Concrete 2.6 n/a 4 n/a 14.22 n/a
B Efficiency- Surface 0.5 24 Concrete 2.6 n/a 5 n/a 24.37 n/a
Area Correction Factor 1.00 25 Concrete 2.6 n/a 7 n/a 44.68 n/a
26 Concrete 2.6 n/a 4 n/a 14.22 n/a
27 Concrete 2.6 n/a 9 n/a 64.99 n/a
28 Concrete 2.6 n/a 2 n/a -6.09 n/a
29 Concrete 2.6 n/a 4 n/a 14.22 n/a
30 Concrete 2.6 n/a 3 n/a 4.06 n/a
31 Concrete 2.6 n/a 3 n/a 4.06 n/a
32 Concrete 2.6 n/a 4 n/a 14.22 n/a
33 Concrete 2.6 n/a 6 n/a 34.53 n/a
34 Concrete 2.6 n/a 3 n/a 4.06 n/a
Action Level 100 n/a
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Building 400
Survey Unit 4 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/13/2011 35 Concrete 2.6 n/a 2 n/a -6.09 n/a
Static Count Time (min) 1.0 36 Drywall 2.5 n/a 1 n/a -15.23 n/a
Background Count Time (min) 1.0 37 Drywall 2.5 n/a 7 n/a 45.70 n/a
a Efficiency- Instrument 0.394 38 Drywall 2.5 n/a 6 n/a 35.54 n/a
o Efficiency- Surface 0.25 39 Drywall 2.5 n/a 3 n/a 5.08 n/a
B Efficiency- Instrument 0.400 40 Drywall 2.5 n/a 3 n/a 5.08 n/a
B Efficiency- Surface 0.5 41 Drywall 2.5 n/a 5 n/a 25.39 n/a
Area Correction Factor 1.00 42 Drywall 2.5 n/a 2 n/a -5.08 n/a
43 Drywall 2.5 n/a 4 n/a 15.23 n/a
44 Drywall 2.5 n/a 4 n/a 15.23 n/a
45 Concrete 2.6 n/a 3 n/a 4.06 n/a
46 Concrete 2.6 n/a 7 n/a 44.68 n/a
47 Concrete 2.6 n/a 2 n/a -6.09 n/a
48 Concrete 2.6 n/a 3 n/a 4.06 n/a
49 Concrete 2.6 n/a 4 n/a 14.22 n/a
50 Concrete 2.6 n/a 5 n/a 24.37 n/a
51 Concrete 2.6 n/a 2 n/a -6.09 n/a
52 Concrete 2.6 n/a 1 n/a -16.25 n/a
Action Level 100 n/a
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Building 400
Survey Unit 5 - floors/walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/11/2011 1 Concrete 2.6 n/a 5 n/a 24.37 n/a
Static Count Time (min) 1.0 2 Concrete 2.6 n/a 0 n/a -26.40 n/a
Background Count Time (min) 1.0 3 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Instrument 0.394 4 Concrete 2.6 n/a 1 n/a -16.25 n/a
o Efficiency- Surface 0.25 5 Drywall 2.5 n/a 2 n/a -5.08 n/a
B Efficiency- Instrument 0.400 6 Drywall 2.5 n/a 4 n/a 15.23 n/a
B Efficiency- Surface 0.5 7 Drywall 2.5 n/a 3 n/a 5.08 n/a
Area Correction Factor 1.00 8 Drywall 2.5 n/a 4 n/a 15.23 n/a
9 Concrete 2.6 n/a 2 n/a -6.09 n/a
10 Concrete 2.6 n/a 1 n/a -16.25 n/a
11 Concrete 2.6 n/a 2 n/a -6.09 n/a
12 Concrete 2.6 n/a 2 n/a -6.09 n/a
13 Concrete 2.6 n/a 1 n/a -16.25 n/a
14 Concrete 2.6 n/a 2 n/a -6.09 n/a
15 Concrete 2.6 n/a 4 n/a 14.22 n/a
16 Concrete 2.6 n/a 2 n/a -6.09 n/a
17 Concrete 2.6 n/a 3 n/a 4.06 n/a
Action Level 100 n/a
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Building 400
Survey Unit 5 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/12/2011 18 Concrete 2.6 n/a 5 n/a 24.37 n/a
Static Count Time (min) 1.0 19 Concrete 2.6 n/a 1 n/a -16.25 n/a
Background Count Time (min) 1.0 20 Drywall 2.5 n/a 3 n/a 5.08 n/a
a Efficiency- Instrument 0.394 21 Drywall 2.5 n/a 2 n/a -5.08 n/a
o Efficiency- Surface 0.25 22 Drywall 2.5 n/a 4 n/a 15.23 n/a
B Efficiency- Instrument 0.400 23 Drywall 2.5 n/a 2 n/a -5.08 n/a
B Efficiency- Surface 0.5 24 Drywall 2.5 n/a 3 n/a 5.08 n/a
Area Correction Factor 1.00 25 Concrete 2.6 n/a 1 n/a -16.25 n/a
26 Concrete 2.6 n/a 2 n/a -6.09 n/a
27 Concrete 2.6 n/a 4 n/a 14.22 n/a
28 Drywall 2.5 n/a 2 n/a -5.08 n/a
29 Drywall 2.5 n/a 3 n/a 5.08 n/a
30 Drywall 2.5 n/a 1 n/a -15.23 n/a
31 Drywall 2.5 n/a 2 n/a -5.08 n/a
32 Drywall 2.5 n/a 2 n/a -5.08 n/a
33 Drywall 2.5 n/a 3 n/a 5.08 n/a
34 Drywall 2.5 n/a 6 n/a 35.54 n/a
Action Level 100 n/a
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Building 400
Survey Unit 6 - floors/walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/11/2011 1 Drywall 2.5 n/a 4 n/a 15.23 n/a
Static Count Time (min) 1.0 2 Drywall 2.5 n/a 1 n/a -15.23 n/a
Background Count Time (min) 1.0 3 Drywall 2.5 n/a 2 n/a -5.08 n/a
o Efficiency- Instrument 0.394 4 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Surface 0.25 5 Concrete 2.6 n/a 5 n/a 24.37 n/a
B Efficiency- Instrument 0.400 6 Concrete 2.6 n/a 2 n/a -6.09 n/a
B Efficiency- Surface 0.5 7 Drywall 2.5 n/a 2 n/a -5.08 n/a
Area Correction Factor 1.00 8 Drywall 2.5 n/a 4 n/a 15.23 n/a
9 Wood 2.7 n/a 1 n/a -17.26 n/a
10 Drywall 2.5 n/a 6 n/a 35.54 n/a
11 Drywall 2.5 n/a 2 n/a -5.08 n/a
12 Drywall 2.5 n/a 1 n/a -15.23 n/a
13 Drywall 2.5 n/a 2 n/a -5.08 n/a
14 Concrete 2.6 n/a 3 n/a 4.06 n/a
15 Concrete 2.6 n/a 4 n/a 14.22 n/a
16 Concrete 2.6 n/a 2 n/a -6.09 n/a
17 Concrete 2.6 n/a 3 n/a 4.06 n/a
Action Level 100 n/a
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Building 400
Survey Unit 6 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/12/2011 18 Drywall 2.5 n/a 2 n/a -5.08 n/a
Static Count Time (min) 1.0 19 Drywall 2.5 n/a 4 n/a 15.23 n/a
Background Count Time (min) 1.0 20 Concrete 2.6 n/a 2 n/a -6.09 n/a
o Efficiency- Instrument 0.394 21 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Surface 0.25 22 Drywall 2.5 n/a 2 n/a -5.08 n/a
B Efficiency- Instrument 0.400 23 Drywall 2.5 n/a 4 n/a 15.23 n/a
B Efficiency- Surface 0.5 24 Drywall 2.5 n/a 1 n/a -15.23 n/a
Area Correction Factor 1.00 25 Drywall 2.5 n/a 8 n/a 55.85 n/a
26 Drywall 2.5 n/a 2 n/a -5.08 n/a
27 Drywall 2.5 n/a 1 n/a -15.23 n/a
28 Drywall 2.5 n/a 4 n/a 15.23 n/a
29 Drywall 2.5 n/a 1 n/a -15.23 n/a
30 Drywall 2.5 n/a 3 n/a 5.08 n/a
31 Drywall 2.5 n/a 3 n/a 5.08 n/a
32 Drywall 2.5 n/a 2 n/a -5.08 n/a
33 Drywall 2.5 n/a 0 n/a -25.39 n/a
34 Drywall 2.5 n/a 4 n/a 15.23 n/a
Action Level 100 n/a
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Building 400
Survey Unit 7 - floors/walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/11/2011 1 Wood 2.7 n/a 5 n/a 23.36 n/a
Static Count Time (min) 1.0 2 Drywall 2.5 n/a 4 n/a 15.23 n/a
Background Count Time (min) 1.0 3 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Instrument 0.394 4 Concrete 2.6 n/a 0 n/a -26.40 n/a
o Efficiency- Surface 0.25 5 Drywall 2.5 n/a 2 n/a -5.08 n/a
f Efficiency- Instrument 0.400 6 Drywall 2.5 n/a 3 n/a 5.08 n/a
B Efficiency- Surface 0.5 7 Drywall 2.5 n/a 6 n/a 35.54 n/a
Area Correction Factor 1.00 8 Drywall 2.5 n/a 1 n/a -15.23 n/a
9 Concrete 2.6 n/a 4 n/a 14.22 n/a
10 Concrete 2.6 n/a 5 n/a 24.37 n/a
11 Concrete 2.6 n/a 3 n/a 4.06 n/a
12 Concrete 2.6 n/a 1 n/a -16.25 n/a
13 Concrete 2.6 n/a 2 n/a -6.09 n/a
14 Concrete 2.6 n/a 3 n/a 4.06 n/a
15 Concrete 2.6 n/a 0 n/a -26.40 n/a
16 Concrete 2.6 n/a 1 n/a -16.25 n/a
17 Concrete 2.6 n/a 3 n/a 4.06 n/a
Action Level 100 n/a
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Building 400
Survey Unit 7 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/11/2011 18 Drywall 2.5 n/a 5 n/a 25.39 n/a
Static Count Time (min) 1.0 19 Drywall 2.5 n/a 2 n/a -5.08 n/a
Background Count Time (min) 1.0 20 Concrete 2.6 n/a 7 n/a 44.68 n/a
o Efficiency- Instrument 0.394 21 Concrete 2.6 n/a 1 n/a -16.25 n/a
o Efficiency- Surface 0.25 22 Drywall 2.5 n/a 2 n/a -5.08 n/a
B Efficiency- Instrument 0.400 23 Drywall 2.5 n/a 1 n/a -15.23 n/a
B Efficiency- Surface 0.5 24 Drywall 2.5 n/a 3 n/a 5.08 n/a
Area Correction Factor 1.00 25 Drywall 2.5 n/a 2 n/a -5.08 n/a
26 Drywall 2.5 n/a 4 n/a 15.23 n/a
27 Drywall 2.5 n/a 5 n/a 25.39 n/a
28 Drywall 2.5 n/a 3 n/a 5.08 n/a
29 Drywall 2.5 n/a 2 n/a -5.08 n/a
30 Drywall 2.5 n/a 3 n/a 5.08 n/a
31 Drywall 2.5 n/a 6 n/a 35.54 n/a
32 Drywall 2.5 n/a 2 n/a -5.08 n/a
33 Drywall 2.5 n/a 1 n/a -15.23 n/a
34 Drywall 2.5 n/a 3 n/a 5.08 n/a
Action Level 100 n/a
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Building 400
Survey Unit 8 - floors/walls
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 1/7/2011 1 Steel 3.2 n/a 1 n/a -22.56 n/a
Static Count Time (min) 1.0 2 Concrete 2.4 n/a 2 n/a -4.10 n/a
Background Count Time (min) 1.0 3 Concrete 2.4 n/a 4 n/a 16.41 n/a
o Efficiency- Instrument 0.390 4 Concrete 2.4 n/a 3 n/a 6.15 n/a
o Efficiency- Surface 0.25 5 Concrete 2.4 n/a 5 n/a 26.67 n/a
B Efficiency- Instrument 0.340 6 Concrete 2.4 n/a 4 n/a 16.41 n/a
B Efficiency- Surface 0.5 7 Drywall 3.0 n/a 2 n/a -10.26 n/a
Area Correction Factor 1.00 8 Drywall 3.0 n/a 6 n/a 30.77 n/a
9 Concrete 2.4 n/a 5 n/a 26.67 n/a
10 Concrete 2.4 n/a 7 n/a 47.18 n/a
11 Concrete 2.4 n/a 4 n/a 16.41 n/a
12 Concrete 2.4 n/a 7 n/a 47.18 n/a
13 Concrete 2.4 n/a 3 n/a 6.15 n/a
14 Concrete 2.4 n/a 2 n/a -4.10 n/a
15 Concrete 2.4 n/a 8 n/a 57.44 n/a
16 Concrete 2.4 n/a 3 n/a 6.15 n/a
17 Concrete 2.4 n/a 4 n/a 16.41 n/a
Action Level 100 n/a
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Building 400
Survey Unit 8 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/11/2011 18 Drywall 2.5 n/a 4 n/a 15.23 n/a
Static Count Time (min) 1.0 19 Drywall 2.5 n/a 1 n/a -15.23 n/a
Background Count Time (min) 1.0 20 Drywall 2.5 n/a 2 n/a -5.08 n/a
a Efficiency- Instrument 0.394 21 Drywall 2.5 n/a 4 n/a 15.23 n/a
o Efficiency- Surface 0.25 22 Concrete 2.6 n/a 3 n/a 4.06 n/a
B Efficiency- Instrument 0.400 23 Concrete 2.6 n/a 1 n/a -16.25 n/a
B Efficiency- Surface 0.5 24 Drywall 2.5 n/a 3 n/a 5.08 n/a
Area Correction Factor 1.00 25 Drywall 2.5 n/a 4 n/a 15.23 n/a
26 Drywall 2.5 n/a 5 n/a 25.39 n/a
27 Drywall 2.5 n/a 6 n/a 35.54 n/a
28 Drywall 2.5 n/a 2 n/a -5.08 n/a
29 Drywall 2.5 n/a 5 n/a 25.39 n/a
30 Drywall 2.5 n/a 3 n/a 5.08 n/a
31 Drywall 2.5 n/a 2 n/a -5.08 n/a
32 Drywall 2.5 n/a 3 n/a 5.08 n/a
33 Drywall 2.5 n/a 2 n/a -5.08 n/a
34 Drywall 2.5 n/a 2 n/a -5.08 n/a
Action Level 100 n/a
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Building 400
Survey Unit 9 - floors/walls
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 1/3/2011 1 CinderBlock 3.5 n/a 9 n/a 56.41 n/a
Static Count Time (min) 1.0 2 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
Background Count Time (min) 1.0 3 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
o Efficiency- Instrument 0.390 4 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
o Efficiency- Surface 0.25 5 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
B Efficiency- Instrument 0.340 6 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
B Efficiency- Surface 0.5 7 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
Area Correction Factor 1.00 8 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
9 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
10 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
11 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
12 CinderBlock 3.5 n/a 5 n/a 15.38 n/a
13 CinderBlock 3.5 n/a 5 n/a 15.38 n/a
14 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
15 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
16 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
17 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
Action Level 100 n/a
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Building 400
Survey Unit 9 - overheads
Class 1
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a B a B
Date 1/3/2011 18 Concrete 2.4 n/a 4 n/a 16.41 n/a
Static Count Time (min) 1.0 19 Concrete 2.4 n/a 2 n/a -4.10 n/a
Background Count Time (min) 1.0 20 Drywall 3.0 n/a 2 n/a -10.26 n/a
a Efficiency- Instrument 0.390 21 Drywall 3.0 n/a 1 n/a -20.51 n/a
o Efficiency- Surface 0.25 22 Drywall 3.0 n/a 3 n/a 0.00 n/a
B Efficiency- Instrument 0.340 23 Concrete 2.4 n/a 1 n/a -14.36 n/a
B Efficiency- Surface 0.5 24 Concrete 2.4 n/a 5 n/a 26.67 n/a
Area Correction Factor 1.00 25 Concrete 24 n/a 2 n/a -4.10 n/a
26 Concrete 2.4 n/a 1 n/a -14.36 n/a
27 Concrete 2.4 n/a 7 n/a 47.18 n/a
28 Concrete 2.4 n/a 4 n/a 16.41 n/a
29 Concrete 2.4 n/a 3 n/a 6.15 n/a
30 Concrete 2.4 n/a 3 n/a 6.15 n/a
31 Concrete 2.4 n/a 1 n/a -14.36 n/a
32 Concrete 2.4 n/a 2 n/a -4.10 n/a
33 Concrete 2.4 n/a 1 n/a -14.36 n/a
34 Concrete 2.4 n/a 1 n/a -14.36 n/a
Action Level 100 n/a
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Building 400
Survey Unit 10 - floors/walls
Class 1
Model 2221 183984
Detector 43-68 148835
Date 1/3/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

1 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
2 Concrete 2.4 n/a 3 n/a 6.15 n/a
3 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
4 Concrete 2.4 n/a 10 n/a 77.95 n/a
5 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
6 Concrete 2.4 n/a 2 n/a -4.10 n/a
7 CinderBlock 3.5 n/a 7 n/a 35.90 n/a
8 Concrete 24 n/a 4 n/a 16.41 n/a
9 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
10 Concrete 2.4 n/a 2 n/a -4.10 n/a
11 CinderBlock 3.5 n/a 0 n/a -35.90 n/a
12 Concrete 2.4 n/a 3 n/a 6.15 n/a
13 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
14 Wood 3.0 n/a 2 n/a -10.26 n/a
15 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
16 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
17 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
Action Level 100 n/a
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Building 400
Survey Unit 10 - overheads
Class 1
Model 2221 183984
Detector 43-68 148835
Date 1/3/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

18 Concrete 2.4 n/a 2 n/a -4.10 n/a
19 Concrete 2.4 n/a 1 n/a -14.36 n/a
20 Concrete 2.4 n/a 4 n/a 16.41 n/a
21 Steel 3.2 n/a 4 n/a 8.21 n/a
22 Concrete 2.4 n/a 2 n/a -4.10 n/a
23 Concrete 2.4 n/a 1 n/a -14.36 n/a
24 Concrete 2.4 n/a 6 n/a 36.92 n/a
25 Concrete 24 n/a 3 n/a 6.15 n/a
26 Drywall 3.0 n/a 3 n/a 0.00 n/a
27 Drywall 3.0 n/a 1 n/a -20.51 n/a
28 Concrete 2.4 n/a 2 n/a -4.10 n/a
29 Concrete 2.4 n/a 2 n/a -4.10 n/a
30 Concrete 2.4 n/a 1 n/a -14.36 n/a
31 Concrete 2.4 n/a 4 n/a 16.41 n/a
32 Concrete 2.4 n/a 1 n/a -14.36 n/a
33 Concrete 2.4 n/a 2 n/a -4.10 n/a
34 Concrete 2.4 n/a 2 n/a -4.10 n/a
Action Level 100 n/a
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Building 400
Survey Unit 11 - floors/walls
Class 1
Model 2221 183984
Detector 43-68 148835
Date 1/4/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cmz)

a B a p a B

1 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
2 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
3 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
4 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
5 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
6 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
7 CinderBlock 3.5 n/a 5 n/a 15.38 n/a
8 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
9 CinderBlock 3.5 n/a 6 n/a 25.64 n/a
10 CinderBlock 3.5 n/a 6 n/a 25.64 n/a
11 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
12 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
13 CinderBlock 3.5 n/a 1 n/a -25.64 n/a
14 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
15 CinderBlock 3.5 n/a 2 n/a -15.38 n/a
16 CinderBlock 3.5 n/a 4 n/a 5.13 n/a
17 CinderBlock 3.5 n/a 3 n/a -5.13 n/a
Action Level 100 n/a
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Building 400
Survey Unit 11 - overheads
Class 1
Model 2221 183984
Detector 43-68 148835
Date 1/4/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

18 Concrete 2.4 n/a 4 n/a 16.41 n/a
19 Concrete 2.4 n/a 2 n/a -4.10 n/a
20 Concrete 2.4 n/a 1 n/a -14.36 n/a
21 Concrete 2.4 n/a 3 n/a 6.15 n/a
22 Concrete 2.4 n/a 3 n/a 6.15 n/a
23 Concrete 2.4 n/a 7 n/a 47.18 n/a
24 Concrete 2.4 n/a 2 n/a -4.10 n/a
25 Concrete 24 n/a 3 n/a 6.15 n/a
26 Concrete 2.4 n/a 4 n/a 16.41 n/a
27 Concrete 2.4 n/a 4 n/a 16.41 n/a
28 Concrete 2.4 n/a 0 n/a -24.62 n/a
29 Concrete 2.4 n/a 3 n/a 6.15 n/a
30 Concrete 2.4 n/a 2 n/a -4.10 n/a
31 Concrete 2.4 n/a 2 n/a -4.10 n/a
32 Concrete 2.4 n/a 4 n/a 16.41 n/a
33 Concrete 2.4 n/a 5 n/a 26.67 n/a
34 Concrete 2.4 n/a 3 n/a 6.15 n/a
35 Concrete 2.4 n/a 2 n/a -4.10 n/a
Action Level 100 n/a
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Building 400
Survey Unit 12 - floors walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/6/2011 1 Concrete 2.6 n/a 4 n/a 14.22 n/a
Static Count Time (min) 1.0 2 Concrete 2.6 n/a 6 n/a 34.53 n/a
Background Count Time (min) 1.0 3 Concrete 2.6 n/a 1 n/a -16.25 n/a
o Efficiency- Instrument 0.394 4 Concrete 2.6 n/a 3 n/a 4.06 n/a
o Efficiency- Surface 0.25 5 Steel 3.8 n/a 3 n/a -8.12 n/a
B Efficiency- Instrument 0.400 6 Concrete 2.6 n/a 2 n/a -6.09 n/a
B Efficiency- Surface 0.5 7 Concrete 2.6 n/a 4 n/a 14.22 n/a
Area Correction Factor 1.00 8 Concrete 2.6 n/a 3 n/a 4.06 n/a
9 Concrete 2.6 n/a 1 n/a -16.25 n/a
10 Concrete 2.6 n/a 2 n/a -6.09 n/a
11 Concrete 2.6 n/a 5 n/a 24.37 n/a
12 Concrete 2.6 n/a 5 n/a 24.37 n/a
13 Concrete 2.6 n/a 8 n/a 54.84 n/a
14 Concrete 2.6 n/a 3 n/a 4.06 n/a
15 Concrete 2.6 n/a 5 n/a 24.37 n/a
16 Concrete 2.6 n/a 6 n/a 34.53 n/a
17 Concrete 2.6 n/a 7 n/a 44.68 n/a
Action Level 100 n/a
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Building 400
Survey Unit 12 - overheads
Class 1
Model 2221 148426
Detector 43-68 149773
Date 1/7/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.394
o Efficiency- Surface 0.25
B Efficiency- Instrument 0.400
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

18 Concrete 2.6 n/a 4 n/a 14.22 n/a
19 Concrete 2.6 n/a 2 n/a -6.09 n/a
20 Concrete 2.6 n/a 1 n/a -16.25 n/a
21 Steel 3.8 n/a 7 n/a 32.50 n/a
22 Concrete 2.6 n/a 4 n/a 14.22 n/a
23 Concrete 2.6 n/a 3 n/a 4.06 n/a
24 Concrete 2.6 n/a 6 n/a 34.53 n/a
25 Concrete 2.6 n/a 2 n/a -6.09 n/a
26 Concrete 2.6 n/a 3 n/a 4.06 n/a
27 Concrete 2.6 n/a 4 n/a 14.22 n/a
28 Concrete 2.6 n/a 5 n/a 24.37 n/a
29 Concrete 2.6 n/a 3 n/a 4.06 n/a
30 Concrete 2.6 n/a 7 n/a 44.68 n/a
31 Concrete 2.6 n/a 2 n/a -6.09 n/a
32 Concrete 2.6 n/a 1 n/a -16.25 n/a
33 Concrete 2.6 n/a 4 n/a 14.22 n/a
34 Concrete 2.6 n/a 3 n/a 4.06 n/a
35 Concrete 2.6 n/a 3 n/a 4.06 n/a
Action Level 100 n/a
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Building 400
Survey Unit 13 - floors walls
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/20/2011 1 Concrete 2.6 n/a 3 n/a 4.06 n/a
Static Count Time (min) 1.0 2 Concrete 2.6 n/a 2 n/a -6.09 n/a
Background Count Time (min) 1.0 3 Drywall 2.5 n/a 2 n/a -5.08 n/a
a Efficiency- Instrument 0.394 4 Drywall 2.5 n/a 4 n/a 15.23 n/a
o Efficiency- Surface 0.25 5 Drywall 2.5 n/a 3 n/a 5.08 n/a
B Efficiency- Instrument 0.400 6 Drywall 2.5 n/a 4 n/a 15.23 n/a
B Efficiency- Surface 0.5 7 Drywall 2.5 n/a 5 n/a 25.39 n/a
Area Correction Factor 1.00 8 Concrete 2.6 n/a 1 n/a -16.25 n/a
9 Concrete 2.6 n/a 4 n/a 14.22 n/a
10 Concrete 2.6 n/a 0 n/a -26.40 n/a
11 Concrete 2.6 n/a 3 n/a 4.06 n/a
12 Concrete 2.6 n/a 5 n/a 24.37 n/a
13 Concrete 2.6 n/a 4 n/a 14.22 n/a
14 Concrete 2.6 n/a 4 n/a 14.22 n/a
15 Concrete 2.6 n/a 3 n/a 4.06 n/a
16 Concrete 2.6 n/a 3 n/a 4.06 n/a
17 Concrete 2.6 n/a 4 n/a 14.22 n/a
Action Level 100 n/a
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Building 400
Survey Unit 13 - overheads
Class 1
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/24/2011 18 Drywall 2.5 n/a 4 n/a 15.23 n/a
Static Count Time (min) 1.0 19 Drywall 2.5 n/a 2 n/a -5.08 n/a
Background Count Time (min) 1.0 20 Drywall 2.5 n/a 3 n/a 5.08 n/a
a Efficiency- Instrument 0.394 21 Drywall 2.5 n/a 1 n/a -15.23 n/a
o Efficiency- Surface 0.25 22 Drywall 2.5 n/a 4 n/a 15.23 n/a
B Efficiency- Instrument 0.400 23 Concrete 2.6 n/a 6 n/a 34.53 n/a
B Efficiency- Surface 0.5 24 Concrete 2.6 n/a 2 n/a -6.09 n/a
Area Correction Factor 1.00 25 Concrete 2.6 n/a 3 n/a 4.06 n/a
26 Concrete 2.6 n/a 3 n/a 4.06 n/a
27 Concrete 2.6 n/a 8 n/a 54.84 n/a
28 Concrete 2.6 n/a 6 n/a 34.53 n/a
29 Concrete 2.6 n/a 2 n/a -6.09 n/a
30 Concrete 2.6 n/a 3 n/a 4.06 n/a
31 Concrete 2.6 n/a 1 n/a -16.25 n/a
32 Concrete 2.6 n/a 2 n/a -6.09 n/a
33 Concrete 2.6 n/a 3 n/a 4.06 n/a
34 Concrete 2.6 n/a 1 n/a -16.25 n/a
Action Level 100 n/a
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Building 400
Survey Unit 14 - floors/walls
Class 2
Model 2221 183984 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 148835 a B a [} "3 B
Date 1/3/2011 1 Drywall 3.0 n/a 4 n/a 10.26 n/a
Static Count Time (min) 1.0 2 Drywall 3.0 n/a 1 n/a -20.51 n/a
Background Count Time (min) 1.0 3 Drywall 3.0 n/a 3 n/a 0.00 n/a
a Efficiency- Instrument 0.390 4 Drywall 3.0 n/a 3 n/a 0.00 n/a
o Efficiency- Surface 0.25 5 Drywall 3.0 n/a 1 n/a -20.51 n/a
B Efficiency- Instrument 0.340 6 Drywall 3.0 n/a 2 n/a -10.26 n/a
B Efficiency- Surface 0.5 7 Concrete 2.4 n/a 5 n/a 26.67 n/a
Area Correction Factor 1.00 8 Steel 3.2 n/a 2 n/a -12.31 n/a
9 Concrete 2.4 n/a 3 n/a 6.15 n/a
10 Concrete 2.4 n/a 7 n/a 47.18 n/a
11 Drywall 3.0 n/a 4 n/a 10.26 n/a
12 Drywall 3.0 n/a 3 n/a 0.00 n/a
13 Drywall 3.0 n/a 4 n/a 10.26 n/a
14 Drywall 3.0 n/a 2 n/a -10.26 n/a
15 Drywall 3.0 n/a 1 n/a -20.51 n/a
16 Drywall 3.0 n/a 3 n/a 0.00 n/a
17 Concrete 2.4 n/a 1 n/a -14.36 n/a
Action Level 100 n/a
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Building 400
Survey Unit 15 - floors walls
Class 2
Model 2221 148426 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 149773 a B a B a B
Date 1/14/2011 1 Drywall 25 n/a 2 n/a -5.08 n/a
Static Count Time (min) 1.0 2 Drywall 2.5 n/a 3 n/a 5.08 n/a
Background Count Time (min) 1.0 3 Drywall 2.5 n/a 5 n/a 25.39 n/a
a Efficiency- Instrument 0.394 4 Drywall 2.5 n/a 2 n/a -5.08 n/a
o Efficiency- Surface 0.25 5 Concrete 2.6 n/a 2 n/a -6.09 n/a
B Efficiency- Instrument 0.400 6 Concrete 2.6 n/a 3 n/a 4.06 n/a
B Efficiency- Surface 0.5 7 Concrete 2.6 n/a 2 n/a -6.09 n/a
Area Correction Factor 1.00 8 Drywall 2.5 n/a 8 n/a 55.85 n/a
9 Drywall 2.5 n/a 6 n/a 35.54 n/a
10 Drywall 2.5 n/a 2 n/a -5.08 n/a
11 Concrete 2.6 n/a 4 n/a 14.22 n/a
12 Concrete 2.6 n/a 4 n/a 14.22 n/a
13 Concrete 2.6 n/a 4 n/a 14.22 n/a
14 Concrete 2.6 n/a 3 n/a 4.06 n/a
15 Concrete 2.6 n/a 1 n/a -16.25 n/a
16 Concrete 2.6 n/a 4 n/a 14.22 n/a
17 Concrete 2.6 n/a 4 n/a 14.22 n/a
18 Concrete 2.6 n/a 5 n/a 24.37 n/a
Action Level 100 n/a
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Building 400
Survey Unit 16 - floors/walls
Class 2
Model 2221 183984
Detector 43-68 148835
Date 1/3/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.390
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.340
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
a B a p a B

1 Concrete 24 126.3 3 163 6.15 215.88
2 Concrete 2.4 126.3 3 139 6.15 74.71
3 Concrete 2.4 126.3 2 152 -4.10 151.18
4 Concrete 2.4 126.3 1 181 -14.36 321.76
5 Concrete 2.4 126.3 3 149 6.15 133.53
6 Drywall 3.0 123.7 2 137 -10.26 78.24
7 Drywall 3.0 123.7 1 133 -20.51 54.71
8 Drywall 3.0 123.7 4 146 10.26 131.18
9 Drywall 3.0 123.7 4 168 10.26 260.59
10 Drywall 3.0 123.7 5 148 20.51 142.94
11 Concrete 2.4 126.3 1 141 -14.36 86.47
12 Concrete 2.4 126.3 3 155 6.15 168.82
13 Concrete 2.4 126.3 3 134 6.15 45.29
14 Concrete 2.4 126.3 4 136 16.41 57.06
15 Concrete 2.4 126.3 2 149 -4.10 133.53
16 Concrete 2.4 126.3 4 144 16.41 104.12
17 Concrete 2.4 126.3 2 176 -4.10 292.35
18 Cinderblock 3.5 135.9 3 233 -5.13 571.18
19 Concrete 24 126.3 7 172 47.18 268.82

Action Level 100 1000
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Building 400
Survey Unit 17 - floors
Class 1
Model 2221 148451 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 177646 a B a B a B
Date 3/7/2011 1 Concrete 1.3 n/a 0 n/a -13.97 n/a
Static Count Time (min) 1.0 2 Concrete 1.3 n/a 3 n/a 18.27 n/a
Background Count Time (min) 1.0 3 Concrete 1.3 n/a 5 n/a 39.76 n/a
o Efficiency- Instrument 0.372 4 Concrete 1.3 n/a 5 n/a 39.76 n/a
o Efficiency- Surface 0.25 5 Concrete 1.3 n/a 3 n/a 18.27 n/a
B Efficiency- Instrument 0.436 6 Concrete 1.3 n/a 6 n/a 50.51 n/a
B Efficiency- Surface 0.5 7 Concrete 1.3 n/a 1 n/a -3.22 n/a
Area Correction Factor 1.00 8 Concrete 1.3 n/a 3 n/a 18.27 n/a
9 Concrete 1.3 n/a 4 n/a 29.02 n/a
10 Concrete 1.3 n/a 5 n/a 39.76 n/a
11 Concrete 1.3 n/a 4 n/a 29.02 n/a
12 Concrete 1.3 n/a 4 n/a 29.02 n/a
13 Concrete 1.3 n/a 0 n/a -13.97 n/a
14 Concrete 1.3 n/a 4 n/a 29.02 n/a
15 Concrete 1.3 n/a 5 n/a 39.76 n/a
16 Concrete 1.3 n/a 4 n/a 29.02 n/a
17 Concrete 1.3 n/a 7 n/a 61.25 n/a
18 Concrete 1.3 n/a 2 n/a 7.52 n/a
Action Level 100 n/a
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Building 400
Survey Unit 17 - walls
Class 1
Model 2221 148451
Detector 43-68 177646
Date 3/8/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

a Efficiency- Instrument 0.372
o Efficiency- Surface 0.25
B Efficiency- Instrument 0.436
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

19 Steel 1.6 n/a 2 n/a 4.30 n/a
20 Concrete 1.3 n/a 7 n/a 61.25 n/a
21 Concrete 1.3 n/a 2 n/a 7.52 n/a
22 Concrete 1.3 n/a 1 n/a -3.22 n/a
23 Concrete 1.3 n/a 6 n/a 50.51 n/a
24 Concrete 1.3 n/a 3 n/a 18.27 n/a
25 Concrete 1.3 n/a 5 n/a 39.76 n/a
26 Concrete 1.3 n/a 3 n/a 18.27 n/a
27 Concrete 1.3 n/a 2 n/a 7.52 n/a
28 Concrete 1.3 n/a 2 n/a 7.52 n/a
29 Concrete 1.3 n/a 5 n/a 39.76 n/a
30 Concrete 1.3 n/a 1 n/a -3.22 n/a
31 Steel 1.6 n/a 3 n/a 15.05 n/a
32 Concrete 1.3 n/a 1 n/a -3.22 n/a
33 Concrete 1.3 n/a 3 n/a 18.27 n/a
34 Wood 1.7 n/a 1 n/a -7.52 n/a
35 Wood 1.7 n/a 1 n/a -7.52 n/a
Action Level 100 n/a
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Building 400
Survey Unit 17 - overheads
Class 1
Model 2221 148451 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 177646 a B a B a B
Date 3/8/2011 36 Drywall 1.4 n/a 3 n/a 17.19 n/a
Static Count Time (min) 1.0 37 Drywall 1.4 n/a 7 n/a 60.18 n/a
Background Count Time (min) 1.0 38 Drywall 1.4 n/a 2 n/a 6.45 n/a
a Efficiency- Instrument 0.372 39 Drywall 1.4 n/a 3 n/a 17.19 n/a
o Efficiency- Surface 0.25 40 Drywall 1.4 n/a 1 n/a -4.30 n/a
B Efficiency- Instrument 0.436 41 Drywall 1.4 n/a 4 n/a 27.94 n/a
B Efficiency- Surface 0.5 42 Drywall 1.4 n/a 2 n/a 6.45 n/a
Area Correction Factor 1.00 43 Drywall 14 n/a 5 n/a 38.69 n/a
44 Drywall 1.4 n/a 4 n/a 27.94 n/a
45 Concrete 1.3 n/a 5 n/a 39.76 n/a
46 Concrete 1.3 n/a 7 n/a 61.25 n/a
47 Concrete 1.3 n/a 3 n/a 18.27 n/a
48 Concrete 1.3 n/a 4 n/a 29.02 n/a
49 Concrete 1.3 n/a 5 n/a 39.76 n/a
50 Concrete 1.3 n/a 4 n/a 29.02 n/a
51 Concrete 1.3 n/a 6 n/a 50.51 n/a
52 Concrete 1.3 n/a 3 n/a 18.27 n/a
Action Level 100 n/a
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Building 400
Survey Unit 18 - floors/walls
Class 2
Model 2221 148451 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cmz)
Detector 43-68 177646 a B a B a B
Date 3/7/2011 1 Concrete 1.3 n/a 1 n/a -3.22 n/a
Static Count Time (min) 1.0 2 Concrete 1.3 n/a 4 n/a 29.02 n/a
Background Count Time (min) 1.0 3 Concrete 1.3 n/a 5 n/a 39.76 n/a
o Efficiency- Instrument 0.372 4 Concrete 1.3 n/a 4 n/a 29.02 n/a
o Efficiency- Surface 0.25 5 Concrete 1.3 n/a 4 n/a 29.02 n/a
B Efficiency- Instrument 0.436 6 Concrete 1.3 n/a 5 n/a 39.76 n/a
B Efficiency- Surface 0.5 7 Concrete 1.3 n/a 2 n/a 7.52 n/a
Area Correction Factor 1.00 8 Concrete 1.3 n/a 2 n/a 7.52 n/a
9 Concrete 1.3 n/a 2 n/a 7.52 n/a
10 Concrete 1.3 n/a 8 n/a 72.00 n/a
11 Concrete 1.3 n/a 4 n/a 29.02 n/a
12 Wood 1.7 n/a 2 n/a 3.22 n/a
13 Wood 1.7 n/a 1 n/a -7.52 n/a
14 Wood 1.7 n/a 4 n/a 24.72 n/a
15 Wood 1.7 n/a 2 n/a 3.22 n/a
16 Wood 1.7 n/a 4 n/a 24.72 n/a
17 Wood 1.7 n/a 3 n/a 13.97 n/a
18 Wood 1.7 n/a 2 n/a 3.22 n/a
Action Level 100 n/a
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SU19 FLOORS & WALLS

Building 400
Survey Unit 19 - floors walls
Class 2
Model 2221 148451 Meas:r:ment Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)
Detector 43-68 177646 a B a B a B
Date 3/8/2011 1 Concrete 1.3 n/a 3 n/a 18.27 n/a
Static Count Time (min) 1.0 2 Concrete 1.3 n/a 3 n/a 18.27 n/a
Background Count Time (min) 1.0 3 Concrete 1.3 n/a 2 n/a 7.52 n/a
o Efficiency- Instrument 0.372 4 Concrete 1.3 n/a 4 n/a 29.02 n/a
o Efficiency- Surface 0.25 5 Concrete 1.3 n/a 4 n/a 29.02 n/a
B Efficiency- Instrument 0.436 6 Concrete 1.3 n/a 3 n/a 18.27 n/a
B Efficiency- Surface 0.5 7 Concrete 1.3 n/a 2 n/a 7.52 n/a
Area Correction Factor 1.00 8 Concrete 1.3 n/a 4 n/a 29.02 n/a
9 Drywall 1.4 n/a 2 n/a 6.45 n/a
10 Drywall 1.4 n/a 3 n/a 17.19 n/a
11 Drywall 1.4 n/a 7 n/a 60.18 n/a
12 Drywall 1.4 n/a 1 n/a -4.30 n/a
13 Drywall 1.4 n/a 2 n/a 6.45 n/a
14 Drywall 1.4 n/a 6 n/a 49.43 n/a
15 Drywall 1.4 n/a 2 n/a 6.45 n/a
16 Drywall 1.4 n/a 1 n/a -4.30 n/a
17 Drywall 1.4 n/a 0 n/a -15.05 n/a
Action Level 100 n/a
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SU20 FLOORS & WALLS

Building 400
Survey Unit 20 - floors walls
Class 2
Model 2221 148451
Detector 43-68 177646
Date 3/9/2011
Static Count Time (min) 1.0
Background Count Time (min) 1.0

o Efficiency- Instrument 0.372
o Efficiency- Surface 0.25

B Efficiency- Instrument 0.436
B Efficiency- Surface 0.5
Area Correction Factor 1.00

Meas:roement Material Ref. Background (cpm) Static Counts (cpm) Static (dpm/100 cm?)

a B a p a B

1 Concrete 1.3 n/a 5 n/a 39.76 n/a
2 Concrete 1.3 n/a 2 n/a 7.52 n/a
3 Concrete 1.3 n/a 2 n/a 7.52 n/a
4 Concrete 1.3 n/a 0 n/a -13.97 n/a
5 Concrete 1.3 n/a 5 n/a 39.76 n/a
6 Concrete 1.3 n/a 4 n/a 29.02 n/a
7 Concrete 1.3 n/a 8 n/a 72.00 n/a
8 Concrete 1.3 n/a 1 n/a -3.22 n/a
9 Concrete 1.3 n/a 4 n/a 29.02 n/a
10 Drywall 1.4 n/a 5 n/a 38.69 n/a
11 Drywall 1.4 n/a 2 n/a 6.45 n/a
12 Drywall 1.4 n/a 1 n/a -4.30 n/a
13 Drywall 1.4 n/a 3 n/a 17.19 n/a
14 Drywall 1.4 n/a 2 n/a 6.45 n/a
15 Drywall 1.4 n/a 2 n/a 6.45 n/a
16 Wood 1.7 n/a 3 n/a 13.97 n/a
17 Steel 1.6 n/a 1 n/a -6.45 n/a
Action Level 100 n/a
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Dose Rates and Smears

Gamma Gamma
SU 1 Floors |Dose Rate Smear Result SU 1 Walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
1 6 0 74 19 6 0 63
2 6 2 89 20 6 2 111
3 6 0 83 21 6 0 85
4 7 0 76 22 7 0 83
5 7 0 78 23 7 0 91
6 7 0 130 24 7 0 96
7 6 2 113 25 7 0 120
8 7 0 109 26 7 0 107
9 7 0 98 27 7 0 109
10 6 2 120 28 7 0 83
11 7 0 122 29 7 0 96
12 7 0 98 30 6 0 117
13 6 0 85 31 6 0 98
14 6 0 115 32 7 2 124
15 7 0 87 33 7 0 89
16 7 0 96 34 6 0 96
17 6 0 87 35 6 0 104
18 7 0 91
SU1 Gamma Gamma
Overheads |Dose Rate Smear Result SU 2 Floors |Dose Rate Smear Result
Location |[(uR/hr) (dpm/1 oocmz) Location |(uR/hr) (dpm/1 00cm2)
o B o B
36 6 0 107 1 7 0 109
37 6 0 93 2 7 0 93
38 7 2 98 3 7 0 80
39 7 2 104 4 6 0 124
40 7 0 102 5 6 0 87
41 6 0 80 6 7 0 107
42 5 2 98 7 6 2 91
43 5 2 107 8 7 0 91
44 6 0 100 9 7 0 109
45 6 0 122 10 6 0 67
46 6 0 100 11 6 0 78
47 5 0 93 12 7 0 120
48 5 0 126 13 7 0 98
49 6 0 139 14 7 0 83
50 6 0 120 15 6 0 100
51 6 0 100 16 6 0 113
52 6 0 102 17 7 0 96
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Dose Rates and Smears

Gamma SU 2 Gamma

SU 2 Walls |Dose Rate Smear Result Overheads |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)

o B o B

18 7 0 76 35 7 0 76

19 7 0 78 36 7 0 91

20 6 0 93 37 6 0 80
21 6 0 98 38 6 0 102
22 6 0 111 39 6 0 100
23 6 0 91 40 7 0 115
24 7 0 85 41 6 0 100
25 6 0 83 42 5 0 102
26 7 0 93 43 5 0 117
27 6 0 104 44 6 0 107

28 7 0 102 45 5 2 91

29 7 2 111 46 5 0 87

30 6 0 80 47 6 0 96

31 7 0 83 48 6 0 78

32 7 0 72 49 6 2 83

33 6 0 96 50 5 2 96
34 6 0 85 51 5 0 111

SU 3 Floors/ |Gamma SU3 Gamma

Walls Dose Rate Smear Result Overheads |Dose Rate | Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)

o B o B

1 7 0 85 18 8 0 74

2 8 0 115 19 8 2 117

3 8 0 98 20 7 0 128

4 7 0 113 21 7 0 113

5 8 0 85 22 7 0 85

6 9 0 89 23 7 0 120

7 10 0 113 24 6 0 83

8 10 0 102 25 7 0 96

9 8 0 98 26 6 0 109

10 8 0 109 27 7 0 80
11 8 2 124 28 7 2 104

12 9 0 109 29 8 0 89

13 9 0 115 30 8 0 70

14 9 0 111 31 7 0 89

15 8 0 104 32 6 2 74

16 9 0 85 33 6 0 70

17 8 0 111 34 6 0 87
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Dose Rates and Smears

Gamma Gamma
SU 4 Walls |Dose Rate Smear Result SU 4 Floors |Dose Rate Smear Result
Location |[(uR/hr) (dpm/1 oocmz) Location |(uR/hr) (dpm/1 oocmz)
o B o B
1 8 0 98 18 8 0 100
2 8 7 98 19 8 0 107
3 8 0 91 20 7 0 91
4 8 0 102 21 7 0 76
5 8 0 61 22 7 0 100
6 8 0 107 23 7 0 85
7 7 0 83 24 7 0 107
8 7 0 102 25 7 0 80
9 7 0 78 26 6 0 96
10 7 0 78 27 7 2 80
11 7 0 115 28 7 0 104
12 7 0 83 29 7 0 115
13 7 2 120 30 7 2 104
14 7 0 89 31 7 0 128
15 8 0 87 32 8 0 74
16 8 0 87 33 7 0 111
17 8 0 85 34 6 0 102
SU4 Gamma SUS5 Gamma
Overheads |Dose Rate Smear Result Floors/Walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
35 6 0 96 1 8 0 80
36 6 0 115 2 8 0 74
37 7 0 89 3 7 5 113
38 7 0 102 4 8 0 122
39 7 0 93 5 8 0 104
40 7 2 76 6 8 0 111
41 6 0 109 7 8 0 100
42 6 0 61 8 8 0 109
43 6 0 89 9 9 0 85
44 7 0 93 10 8 2 85
45 6 0 117 11 7 0 98
46 6 0 100 12 8 0 107
47 7 0 80 13 7 0 117
48 6 2 83 14 7 0 122
49 5 0 104 15 7 0 98
50 7 0 80 16 7 0 96
51 6 0 85 17 8 0 102
52 6 0 104
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Dose Rates and Smears

SU5 Gamma SU 6 Floors/ |Gamma
Overheads |Dose Rate Smear Result Walls Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 7 0 109 1 7 0 117
19 7 0 102 2 7 0 72
20 7 0 98 3 7 0 89
21 7 2 93 4 7 0 113
22 7 0 113 5 7 0 117
23 7 0 91 6 8 0 98
24 7 0 96 7 7 0 74
25 7 0 91 8 7 0 85
26 7 0 111 9 8 0 102
27 7 0 91 10 8 0 104
28 8 0 109 11 8 0 109
29 8 0 98 12 7 2 83
30 7 2 100 13 7 2 89
31 7 0 98 14 7 0 115
32 7 0 120 15 7 0 72
33 7 0 93 16 7 0 100
34 7 0 93 17 7 0 120
SU6 Gamma SU 7 Floors/ |Gamma
Overheads |Dose Rate Smear Result Walls Dose Rate Smear Result
Location |[(uR/hr) (dpm/1 oocmz) Location |(uR/hr) (dpm/1 00cm2)
o B o B
18 8 0 85 1 8 2 122
19 8 0 113 2 8 0 91
20 7 0 117 3 8 0 93
21 7 0 107 4 8 0 91
22 7 0 89 5 9 0 107
23 7 0 87 6 8 0 65
24 8 0 102 7 8 0 89
25 7 0 104 8 7 0 102
26 7 0 146 9 8 0 107
27 8 2 85 10 8 0 111
28 7 0 122 11 8 0 111
29 7 0 91 12 7 0 107
30 7 0 96 13 8 0 100
31 7 0 91 14 8 0 89
32 8 0 89 15 8 0 91
33 7 0 91 16 8 0 93
34 7 0 102 17 9 0 80
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Dose Rates and Smears

SU7 Gamma SU 8 Gamma
Overheads |Dose Rate Smear Result Floors/Walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 8 2 89 1 7 0 78
19 7 0 83 2 8 0 63
20 9 0 91 3 8 0 100
21 8 0 89 4 8 0 87
22 8 0 91 5 8 0 96
23 7 0 87 6 9 0 89
24 8 0 102 7 8 0 85
25 8 0 109 8 8 2 91
26 8 0 80 9 7 0 80
27 8 0 96 10 7 0 67
28 9 2 67 11 7 0 107
29 8 0 102 12 7 0 76
30 9 0 100 13 7 0 93
31 7 0 124 14 8 0 100
32 8 2 85 15 7 0 102
33 8 0 117 16 7 0 100
34 8 0 100 17 8 0 122
SU 8 Gamma SU9 Gamma
Overheads |Dose Rate Smear Result Floors/Walls |Dose Rate | Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 7 0 113 1 11 5 102
19 8 0 102 2 12 0 80
20 8 2 98 3 12 0 98
21 8 0 98 4 12 0 93
22 7 0 89 5 11 0 70
23 8 0 102 6 1" 0 98
24 7 0 80 7 12 0 117
25 7 0 87 8 12 0 89
26 7 0 115 9 12 0 98
27 7 0 89 10 11 0 113
28 7 0 85 11 12 5 126
29 8 0 91 12 12 0 104
30 7 0 102 13 11 0 128
31 7 0 107 14 11 0 78
32 7 0 111 15 12 0 96
33 7 0 104 16 12 0 93
34 7 0 83 17 13 0 63
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Dose Rates and Smears

SU9 Gamma SU 10 Gamma
Overheads |Dose Rate Smear Result Floors/walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 12 0 67 1 13 0 96
19 12 0 100 2 12 0 93
20 11 0 87 3 13 2 89
21 11 0 104 4 12 0 102
22 11 0 102 5 11 5 83
23 11 0 89 6 12 2 104
24 11 2 83 7 12 0 89
25 12 0 107 8 11 0 74
26 11 0 100 9 11 0 107
27 12 0 122 10 11 0 96
28 12 0 85 11 12 2 78
29 11 0 96 12 12 0 80
30 11 0 70 13 11 0 89
31 1 0 113 14 12 0 78
32 12 2 128 15 11 5 96
33 11 0 111 16 11 0 96
34 12 0 93 17 11 2 85
SU 10 Gamma SU 11 Gamma
Overheads |Dose Rate Smear Result Floors/walls |Dose Rate | Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 10 0 96 1 9 0 74
19 10 5 85 2 10 0 102
20 11 2 100 3 11 0 100
21 11 2 113 4 11 0 87
22 11 0 113 5 12 0 76
23 11 0 102 6 11 0 87
24 11 0 124 7 12 0 67
25 10 0 111 8 12 0 104
26 10 0 111 9 10 0 102
27 10 0 100 10 11 0 80
28 10 0 83 11 11 0 85
29 11 0 74 12 12 0 83
30 10 2 111 13 12 0 102
31 10 0 80 14 11 0 87
32 11 0 87 15 12 0 91
33 10 0 107 16 12 0 109
34 10 0 93 17 12 0 89
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SU 11 Gamma SU 12 Gamma
Overheads |Dose Rate Smear Result Floors/walls |Dose Rate Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 10 0 74 1 7 2 85
19 11 0 78 2 7 0 104
20 1 0 98 3 6 0 124
21 12 0 91 4 6 0 98
22 12 0 74 5 7 0 89
23 11 0 83 6 7 0 76
24 11 0 87 7 8 0 91
25 12 0 80 8 6 0 98
26 9 0 78 9 6 2 83
27 11 0 65 10 6 0 83
28 11 0 98 11 7 0 111
29 11 2 89 12 7 0 115
30 1 0 91 13 8 5 120
31 12 0 80 14 7 0 96
32 11 0 74 15 7 0 93
33 11 0 52 16 6 2 102
34 11 0 113 17 6 0 89
35 11 0 80
SU 12 Gamma SU 13 Gamma
Overheads |Dose Rate Smear Result Floors/walls |Dose Rate Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
18 7 0 93 1 8 0 76
19 6 0 80 2 8 0 87
20 6 5 100 3 8 0 96
21 7 0 96 4 8 0 91
22 6 0 102 5 8 0 117
23 5 2 104 6 7 0 115
24 5 0 113 7 7 0 87
25 6 0 87 8 7 0 78
26 6 0 117 9 7 0 91
27 6 0 133 10 7 0 93
28 7 0 70 11 7 0 91
29 6 0 100 12 7 0 100
30 5 7 100 13 7 0 96
31 5 0 78 14 8 0 76
32 6 0 85 15 8 0 78
33 6 0 83 16 8 0 76
34 7 0 85 17 8 0 107
35 6 0 89
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SU 13 Gamma SU 14 Gamma

Overheads |Dose Rate Smear Result Floors/walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)

o B o B

18 6 0 122 1 8 0 83

19 6 0 107 2 7 7 80
20 6 0 113 3 7 0 100
21 7 2 98 4 6 0 102
22 7 0 85 5 7 0 113
23 6 0 93 6 7 0 115
24 7 0 102 7 6 0 104
25 7 0 107 8 7 0 117
26 7 2 80 9 7 2 102

27 6 0 102 10 8 0 96
28 6 0 109 11 8 0 104
29 7 0 98 12 6 0 102
30 7 0 87 13 7 0 111
31 6 0 98 14 7 0 104
32 6 0 100 15 7 0 113

33 6 0 122 16 7 0 70

34 6 0 120 17 7 0 98

SU 15 Gamma SU 16 Gamma

Floors/Walls |Dose Rate Smear Result Floors/walls |Dose Rate | Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)

o B o B

1 6 0 85 1 6 0 111

2 6 0 80 2 6 0 83

3 7 0 113 3 7 0 93

4 6 2 104 4 6 0 83

5 7 0 89 5 6 0 115

6 7 0 83 6 5 0 83

7 7 0 70 7 6 0 96

8 6 0 100 8 7 0 91

9 6 0 87 9 7 0 111

10 7 0 120 10 6 0 111

11 7 0 72 11 7 0 85

12 7 0 100 12 7 0 83

13 6 2 104 13 7 0 74

14 6 0 107 14 8 0 96

15 7 0 113 15 7 0 87

16 7 0 98 16 8 0 93

17 7 2 115 17 7 0 98
18 6 2 107 18 12 0 117
19 7 0 109
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Dose Rates and Smears

Gamma Gamma
SU 17 Floors |Dose Rate Smear Result SU 17 Walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
1 5 0 100 19 6 2 115
2 5 0 93 20 6 0 120
3 5 2 80 21 6 0 130
4 5 0 133 22 6 0 78
5 5 5 117 23 7 0 126
6 5 0 89 24 6 0 85
7 5 0 124 25 6 0 98
8 5 0 115 26 6 2 102
9 5 0 98 27 6 0 70
10 5 0 122 28 7 0 102
11 5 0 124 29 7 0 96
12 5 0 117 30 6 2 98
13 5 2 96 31 6 0 122
14 5 0 98 32 6 0 89
15 5 0 74 33 6 0 74
16 5 0 74 34 6 0 98
17 5 2 91 35 6 0 80
18 5 0 107
SuU 17 Gamma SU 18 Gamma
Overheads |Dose Rate Smear Result Floors/Walls |Dose Rate | Smear Result
Location |(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
36 6 0 83 1 5 0 102
37 6 2 161 2 5 0 78
38 6 0 102 3 5 0 111
39 6 0 96 4 5 5 122
40 6 0 98 5 5 2 85
41 6 0 107 6 5 0 76
42 6 0 117 7 5 2 93
43 6 0 96 8 5 0 76
44 6 0 96 9 5 2 117
45 6 0 98 10 5 2 93
46 6 0 83 11 5 0 100
47 7 0 109 12 5 2 89
48 7 2 89 13 5 0 100
49 6 0 122 14 5 0 85
50 6 2 83 15 5 2 80
51 6 0 83 16 5 0 107
52 6 0 109 17 5 2 98
18 5 0 80
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Dose Rates and Smears

SU 19 Gamma SU 20 Gamma
Floors/Walls |Dose Rate Smear Result Floors/Walls |Dose Rate Smear Result
Location |[(uR/hr) (dpm/100cm?) Location |(uR/hr) (dpm/100cm?)
o B o B
1 6 0 91 1 7 0 102
2 7 0 109 2 7 0 109
3 6 0 74 3 6 0 113
4 6 0 93 4 6 0 96
5 6 2 80 5 6 0 85
6 7 0 107 6 6 0 117
7 7 0 91 7 6 0 80
8 7 0 115 8 6 0 63
9 7 2 93 9 5 0 87
10 7 5 48 10 6 0 107
11 6 0 98 1 7 0 76
12 7 0 98 12 6 0 67
13 6 2 120 13 6 0 100
14 7 0 98 14 7 0 96
15 6 0 109 15 6 0 104
16 6 0 102 16 6 0 96
17 7 0 87 17 5 0 100
Notes:
o -alpha
B -beta

uR/hr - microRoentgens per hour
dpm/100cm? - disintegrations per 100 square centimeters
SU - Survey Unit
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APPENDIX F
SCAN SURVEY DATA

Section Page Section Page
SCM Auto-Generated

Survey Report Description i SU-11 F-163
SU-1 F-1 SU-12 F-178
SuU-2 F-31 SU-13 F-196
SuU-3 F-47 SuU-14 F-213
Su-4 F-62 SuU-15 F-232
SU-5 F-85 SU-16 F-245
SU-6 F-98 SU-17 F-292
SuU-7 F-111 SU-18 F-315
SuU-8 F-124 SU-19 F-322
SuU-9 F-137 SU-20 F-329
SuU-10 F-150




Surface Contamination Monitor Auto-Generated Survey
Report Description

This Appendix contains the auto-generated reports for surveys performed with the
Surface Contamination Monitor (SCM). The reports are generated using copyrighted
software Survey Information Management System (SIMS). The basic design of the
software is to eliminate human errors in the creation of survey reports. Errors such as
transcription errors are eliminated by limiting inputs to the report to direct inputs from
other computer processes or files within SIMS. The following is a description of the
SCM Auto-Generated Reports that follow in this Appendix.

A separate report is generated for each SCM survey. There are many survey units (SU)
within a building or area survey. Each SU may have multiple SCM surveys. As an
example, a SU may have a floor survey, a lower wall survey, an upper wall and ceiling
survey. Surveys are limited to 100 square meters if they are Class 1 area surveys. To
control the data for a large project, an alpha-numeric survey file name, limited to 8 digits,
is assigned to each SCM survey. File names for surveys performed at the former Naval

Air Station Alameda contain 7 digits. The file nomenclature is as follows;

Alpha Numeric Digit

Description

Example

1

Type of Survey

F — Final Status,
P — Performance Based Check
T - Test

Building or Area

A — Building 5

B — Building 44

C — Building 66

D — Building 113

E — Building 114 Courtyard
F — Building 346 Slab

G — Bunker 353

H — Building 400

I — Bunker 497

K — Former Smelter Area
J— Pier 3

3,4

Survey Unit Number.

01-SU1
02-SU2
03 — SU 3, etc.

5,6

Building Surface and
Type of Survey

01 — Floor survey, alpha
02 — Floor survey, beta
11 — Lower walls, alpha
12 — Lower walls, beta
21 — Upper walls, alpha
22 — Upper walls, beta
31 — Ceilings, alpha

32 — Ceilings, beta

Incremental Survey
Number.

A — First survey
B — Second survey, etc.




As an example, Survey File Name FC0101A, is the final status survey performed in
Building 66, in survey unit SU 1, on the floor, surveying for alpha activity. It is the first
survey at that surface location. There is no FC0101B, indication that the survey is the
only SCM survey on that surface.

Survey Report Table: The first 5 lines items of the table are drawn from the SCM
performing the survey. The information is input into the on-board SCM computer by the
SCM operator, or is known by the computer. The operator will input the survey file
name, his/her name (multiple names if more than one operator involved), and select the
type of survey configuration (dynamic mode, static mode, recount assembly or single
detector and size of detector). A detector listing of R180 is a dynamic mode recount
assembly with a 180 centimeter (cm) detector. A detector listing of C180 is a static mode
with a 180 cm detector. The survey date and the SCM number are known by the on-
board computer.

Each page of a survey report is date and time stamped at the time of processing and
successively numbered.

The “Criteria” section, are drawn from information pre-established in the SIMS
computer. Release criteria for each type of survey and radionuclide of concern (ROC)
are input into the computer prior to SIMS processing. The SIMS processor simply
selects the ROC. The survey report will use the appropriate criteria in evaluating the
data. The release criteria will be listed on the first page.

The “System Information” section provides the computer system information. Two key
parameters are input into SIMS prior to survey processing. They are background values
associated with the various surface materials to be surveyed and SCM efficiency by
radionuclide and system configuration. Alpha surveys are performed without
background subtraction. Beta surveys will use a single value listed in counts per minute
(cpm). That value will be subtracted for every 100 cm” value prior to calculating the
disintegrations per minute (dpm) value. The SIMS and SCM versions are inherent in the
two computers.

The “Survey Results” section is a result of the data processing. Within SIMS, the SIMS
processor can select “Below Criteria” if no value exceeds the criteria stated above.
Another option is to record the highest 100 cm” area value for the survey.

Below the survey report table, a statement is made to express whether the survey image is
spatially correlated by the statement “The lower left corner of all images corresponds to
the southwest corner of the survey”. Surveys that are not spatially correlated will have
that statement below the table “This survey is not position correlated.”

Two-Dimensional Color Graphic Images: SCM systems collect data in 25 cm® “pixels
of data. The survey data is “stitched” by the SIMS processor. During the stitching
process, the operator does not see data, but rectangular blocks that can be aligned. The
blocks coincide with data strips obtained by the SCM operator. For dynamic surveys, the
data strip will have the dimensions of the detector width by the length of distance rolled.
For static surveys the blocks will be 180 cm by 10 cm. Each strip is numbered by the
SCM computer. To “stitch” the survey data, the processor aligns the strips as indicated
by maps drawn by the technicians while obtaining the data. For static surveys, the
individual strips are aligned side by side. SIMS will then correlate all data in 25 cm’
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“pixels, then evaluate all possible combinations of 4 “pixels” or 100 cm®. The following
demonstrates the process.

Each 25 cm” “pixel” of data is combined with 4 combinations of adjacent “pixels”. The
summed value is then placed in the lower left “pixel”, resulting in each new “pixel”
representing activity in a 100 cm” area. Four hundred 100 cm” areas will result in a one
square meter area.

AN /

/

The two-dimension display provides an image of the activity with increasing activity
level being depicted by a more intense light image. Each two-dimensional display has a
computer applied 1 square meter grid (blue lines) to provide the viewer with perspective
on the size of the survey area and assist in locating any hot spots that may appear. The
color scale can be adjusted but is typically set for a maximum “white” image of 3 times
the release criteria.

Alpha Surveys: Alpha surveys are conducted using a recount detector assembly. The
survey process is described in the Work Plan and the Task Specific Plan for surveys
performed at the former Naval Air Station Alameda and implements the process
described in MARSSIM, Appendix J. The detectors are a fixed distance apart. SIMS
software will process each of the detector data independently. The images from both the
primary and recount detector are displayed in Figures 1 and 2 to demonstrate to the
randomness of background and low level counting performed by the SCM. Since the
critical issue in low level alpha counting is to minimize the impact of false positives due
to background, a “coincidence logic” evaluation is performed by SIMS (Figure 3). The
data from the recount detector is superimposed on the primary detector. Since the
detectors are hard mounted together in a recount assembly, the offset distance is a known
constant. A threshold value is incorporated in the SIMS software. The threshold value is
chosen to assure that a source at any location, equal to the release criteria, will be above
the threshold on both detectors greater than 95% of the time. If either detector has a
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result less than the threshold value, a zero value is placed in that “pixel” on the
coincidence display. Those areas will appear black, indicating no detectable activity
above background. The process greatly reduces the number of false positives typically
experienced in low level alpha surveys.

Beta Surveys: Beta background values are significantly higher than alpha background
values, eliminating the “coincidence” counting approach used in alpha surveys. A single
two-dimensional display is included in the beta survey reports. Within SIMS, the process
for developing the data image is identical to that described above.

An additional feature of beta surveys is the inclusion of a cumulative frequency
distribution (CFD) plot. The scale at the bottom of the plot is a liner scale in activity
units, dpm/100 cm®. The vertical scale the percentage of total measurements obtained.
Each point on the curve represents the percent of total measurements at or below the
value on the horizontal scale. The vertical scale is a statistical scale based the standard
deviation of normally distributed data. A straight line would be indicative of normally
distributed data. The slope of the line is related to the standard deviation. A more
vertical line would indicate a small standard deviation. A lower slope, more horizontal
line would represent a larger standard deviation. Contamination would be identified by
data points that depart from the curve at the high end, i.e. outliers. Those data points
would not fall within the normal distribution of background.

An example CFD plot is presented below:

CFD of 100 cm™2 areas

______________________________

————————————————————————————————————————————————————————————————————

Fercentil
[
h
[

: | 95% UCL
T+ .
+ H H H
-4000 -2000 0 2000 4000
dpm

The blue vertical line represents the 95% upper confidence level (UCL) of the data. With
the large number of measurements obtained in each survey, the 95% UCL is close to the
mean of the data. The green vertical line represents the 90" percentile of the data.

Ninety percent of the data fall at or below the green line. Since beta surveys have a
background value subtracted, a non-contaminated area would have approximately 50% of
the data as negative values and 50 % positive. A 50 % value at or near zero is indicative
of a valid reference area for the area surveyed.
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Exception Report: Surveys that include areas in excess of the release criteria will
contain an addition survey report section that includes both a color-graphic display
similar to those discussed above, with red spots indicating areas above the release criteria
on a green background. An investigation table is also included that lists in order of
descending activity, the activity level, location from the southwest corner of the survey
(X,Y) coordinates, and the location from the SW of the strip (X,Y). Since strip numbers
are marked in the field, the investigation allows for ease in locating the elevated activity.



Survey Unit 1
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..01 — Survey unit

....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO101A
Survey Date: December 23, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"
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Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO101B
Survey Date: January 11, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 1,229 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.54 m*

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

1246

1124

123

il

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Type | Value Strip

Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot

1229
1218
546
293
254
254
254
215
215
215
199
195
176
156
155
154
137
117
117
117
115

204
194
208
238
126
264
266
216
236
208
250
240
206
204
246
192
44
6
126
196
272

Investigation Table

Location From SW |Location From SW | Grid
of Survey (X,Y)cm | of Strip (X,Y)cm

(15,500)
(465,300)
(35,420)
(185,490)
(125,300)
(315,395)
(325,455)
(80,420)
(175,430)
(35,540)
(245,470)
(200,495)
(30,500)
(15,535)
(230,465)
(460,315)
(215,60)
(25,10)
(125,320)
(480,300)
(355,435)

(0,130)
(0,110)
(0,50)
(0,120)
(0,110)
(0,25)
(0,85)
(5,50)
(0,60)
(0,170)
(0,100)
(5,125)
(5,130)
(0,165)
(5,95)
(5,125)
(0,50)
(0,0)
(0,130)
(5,110)
(0,65)

(X,Y)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Inv | Count
(Counts) | Time

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid

coordinates are given.

SIMS Report Generator V5.31
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Survey Report

Survey File Name: FHO111A
Survey Date: December 23, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO111B
Survey Date: January 13, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 579 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.05 m’

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

200

1232

1174

116

]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot| 579 684 (415,620) (0,70).  N/A
Spot| 126 504 (515,470) (0,100)]  N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 15



Survey Report

Survey File Name: FHO121A
Survey Date: January 10, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

25 50 T.5 10.0 125 150

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

2.5 50 T.5 10.0 12.5 150

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

25 50 T.5 10.0 125 150

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO121B
Survey Date: January 13, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

202

195

LH]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO121C
Survey Date: January 17, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 22



Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

P22

1195

LH]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO121Y
Survey Date: January 17, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Fq2a2
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o7

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO131A
Survey Date: January 17, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 2
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..02 — Survey unit

....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)

...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO201A
Survey Date: January 11, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m%: 100 net dpm/100 cm’
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 1,380 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.17 m*

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

1.0 2.0 30 4.0 50 6.0 T.a0 a0 oo oo 110

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

1.0 2.0 30 4.0 50 6.0 T ] oo oo 110

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count

Type | Value Strip of Survey (X,Y)cm | of Strip (X,Y)em | (X,Y) (Counts) Time

Spot| 1380 57 (245,160) (0,155)] N/A
Spot| 264 55 (240,145) (5,140)|  N/A
Spot| 239 53 (225,115) (0,110)] N/A
Spot| 147 269 (40,505) (5,140)| N/A
Spot| 138 301 (195,495) (0,130)] N/A
Spot| 137| 13 (25,145) (0,140)|  N/A
Spot| 134| 17 (45,150) (0,145)]  N/A
Spot| 124 205 (365,220) 0,35)) N/A

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FHO211A
Survey Date: January 13, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

2.5 50 T.5 10.0 125

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

2.5 5.0 ] 0.0 12.5

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

2.5 50 T.5 10.0 125

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0211Z
Survey Date: January 26, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0221A
Survey Date: January 18, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 420 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.16 m*

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Type | Value Strip

Spot
Spot
Spot
Spot
Spot

420
266
233
216
214

123
317

27
317
123

Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

(600,45) (0,40)
(335,245) (0,60)
(130,75) (5,70)
(335,215) (0,30)
(605,15) (5,10)

N/A
N/A
N/A
N/A
N/A

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid

coordinates are given.
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Survey Unit 3
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..03 — Survey unit

....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO301A
Survey Date: January 5, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 424 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.64 m’

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

254

164

a5

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.

Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 49



Type | Value Strip

Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot
Spot

424
332
312
297
292
273
273
271
254
241
227
223
215
198
195
176
176
172
156
152
132
117

14
44
102
48
18
46
44
110
104
14
22
10
102
18
42
10
42
10
74
16
52
42

Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm

(70,50)
(220,15)
(505,30)
(235,15)

(85,50)

(225,120)
(215,165)
(545,170)

(520,10)

(70,35)
(105,35)

(45,40)
(505,50)

(85,25)

(210,135)
(50,55)
(205,150)
(45,80)
(365,125)

(80,65)
(255,15)
(205,10)

(5,45)
(5,10)
(0,25)
(0,10)
(0,45)

(0,115)

(0,160)

(0,165)

(5,5)
(5,30)
(0,30)
(0,35)
(0,45)
(0,20)

(5,130)
(5,50)

(0,145)
(0,75)

(0,120)
(5,60)
(0,10)

(0,5)

(X,Y) (Counts) Time
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid

coordinates are given.
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Survey Report

Survey File Name: FHO311A
Survey Date: January 5, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 117 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.01 m?

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

1293

1234

1176

117

0

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.

ISE B

INE =

15 F B

FUN =

10 F R

0.5 10 1.a 2.0 2.5 ERL 3.5 4.0 4.5

Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot|  117] 186 (435,240) 0,55 N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FHO321A
Survey Date: January 5, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO331A
Survey Date: January 5, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 59



Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 4
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..04 — Survey unit

....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO0401A
Survey Date: January 3, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

253

162

a4

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO411A
Survey Date: January 3, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m%: 100 net dpm/100 cm’
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?; Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m*

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0411Z
Survey Date: January 4, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 115 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.01 m?

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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115

]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot|  115| 562 (555,550) 0,5 N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FHO0421A
Survey Date: January 3, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

2.4 an A 0.0 125 150

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

295

107

LH]

2.4 an A 0.0 125 150

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH0421B
Survey Date: January 3, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH0421C
Survey Date: January 20, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0431A
Survey Date: January 24, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 82



Coincidence Logic:

dpm 100"

P22

1195

LH]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 5
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..05 — Survey unit

....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO501A
Survey Date: January 5, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO511A
Survey Date: January 4, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO521A
Survey Date: January 6, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO531A
Survey Date: January 6, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45: Appx. F - Page 95



Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 6
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400

..06 — Survey unit

....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO601A
Survey Date: January 7, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO611A
Survey Date: January 7, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0621A
Survey Date: January 7, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO631A
Survey Date: January 6, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 7
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..07 — Survey unit
....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO701A
Survey Date: January 7, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO711A
Survey Date: January 7, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO721A
Survey Date: January 7, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO731A
Survey Date: January 6, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 8
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..08 — Survey unit
....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO801A
Survey Date: January 6, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

F{234

1 156

T

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO811A
Survey Date: January 6, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO821A
Survey Date: January 6, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO831A
Survey Date: January 6, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 9
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..09 — Survey unit
....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FHO0901A
Survey Date: January 4, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 137



Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO911A
Survey Date: January 4, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 142



Survey Report

Survey File Name: FH0921A
Survey Date: January 4, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHO0931A
Survey Date: January 4, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 147



Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 10
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..10 — Survey unit
....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1001A
Survey Date: January 5, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI1011A
Survey Date: January 5, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1021A
Survey Date: January 5, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 156



Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1031A
Survey Date: January 5, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100" -

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 11
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
.11 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1101A
Survey Date: January 3, 2011
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI111A
Survey Date: December 30, 2010
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1111B
Survey Date: December 30, 2010
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 169



Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1121A
Survey Date: January 3, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1131A
Survey Date: December 30, 2010
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 12
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..12 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1201A
Survey Date: December 23, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"
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Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI211A
Survey Date: December 29, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 159 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.02 m?

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

1338

{159

T

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot|  159| 49 (225,20) 0,15 N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FH1221A
Survey Date: December 24, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

L2

1183

o1

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1221B
Survey Date: January 18, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 269 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.03 m’

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot| 269 234 (165,400) 030)] N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FH1231A
Survey Date: January 20, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 13
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..13 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1301A
Survey Date: December 23, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI1311A
Survey Date: December 23, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1321A
Survey Date: December 29, 2010
Survey Equipment: SCM9
Detector(s): R180 C180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1321B
Survey Date: January 18, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1331A
Survey Date: January 18, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 14
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..14 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1401A
Survey Date: January 14, 2011
Survey Equipment: SCM9
Detector(s): R180 C90
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C90: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

a0 100 150 .0 50 0.0

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

a0 100 150 20.0 250 0.0

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 214



Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1401B
Survey Date: January 25, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1401C
Survey Date: January 25, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1411A
Survey Date: January 21, 2011
Survey Equipment: SCM9
Detector(s): R180 C90 C180
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?):  R180: 50.0% C90: 50.0% C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1411B
Survey Date: January 25, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1411C
Survey Date: January 25, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 15
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..15 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1501A
Survey Date: January 14, 2011
Survey Equipment: SCM9
Detector(s): R180 C90
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C90: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

FE

116

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1501B
Survey Date: January 24, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 235



Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI511A
Survey Date: January 21, 2011
Survey Equipment: SCM9
Detector(s): R180 C90
Surveyor(s): EATON/CORDOVA
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0% C90: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 238



Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1511B
Survey Date: January 24, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 16
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..16 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1601A
Survey Date: December 21, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601B
Survey Date: December 20, 2010
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100
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Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 1002
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601C
Survey Date: December 21, 2010
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 252



Coincidence Logic:

)
dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601D
Survey Date: December 21, 2010
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

10 20 30 40 30 &40 YO0 &0 20 100

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

10 20 30 40 50 &40 YO0 20 90 100

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

10 20 30 40 30 &40 YO0 &0 20 100

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601E
Survey Date: December 21, 2010
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 258



Coincidence Logic:

dpm 100"

2.5 50 1.5 0.0 12.5

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601F
Survey Date: December 21, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601G
Survey Date: December 20, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

F

111

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1601H
Survey Date: December 20, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

25 A0 75 100 125

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

25 A0 TA5 100 125

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

25 A0 75 100 125

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH16011
Survey Date: December 17, 2010
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): Eaton/Thrower
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"

2.5 50 7.510.012.5

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

2.5 50 T.510.012.5

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

2.5 50 7.510.012.5

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 16

Beta

Key to File Names:

FH — Final status survey, Bldg. 400
..16 — Survey unit
....02 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1602A
Survey Date: December 13, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602B
Survey Date: December 14, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602C
Survey Date: December 14, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602D
Survey Date: December 14, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.

dpm 100"

Fq12114

1 906G

G057

029

10 20 30 40 50 &40 To 50 20 100

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 279



Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602E
Survey Date: December 14, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602F
Survey Date: December 22, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602G
Survey Date: December 15, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1602H
Survey Date: December 15, 2010
Survey Equipment: SCM4
Detector(s): T180
Surveyor(s): EATON/THROWER
Criteria
Any 100 cm? Measurement: 5,000 net dpm/100 cm”
Average Over Any 1 m*: 5,000 net dpm/100 cm?
System Information
Background: T180: 636 cpm
Efficiency (100 cm?): T180: 21.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Report

Survey File Name:
Survey Date:
Survey Equipment:
Detector(s):
Surveyor(s):
Criteria
Any 100 cm® Measurement:
Average Over Any 1 m?:
System Information
Background:
Efficiency (100 cm?):
SIMS Version:
SCM Version:
Survey Results
Maximum 100 cm?:
Maximum m? Average:
Area Exceeding 100 cm? Levels:

FH1602I
December 16, 2010
SCM4
T180
EATON/THROWER

5,000 net dpm/100 cm
5,000 net dpm/100 cm

T180: 636 cpm
T180: 21.0%
V5.3m
V3.4d

Below Criteria
Below Criteria
0.00 m*

2

2

The lower left corner of all images corresponds to the south west corner of the

survey.

SIMS Report Generator V5.3m  Date: 07-02-2012

Time: 15:27:11

Appx. F - Page 289



Figure 1: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 2: CFD of surface activity in 100cm? areas. The horizontal scale is in dpm per 100cm?.
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Survey Unit 17
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..17 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1701A
Survey Date: March 8, 2011
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 292



Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

25 50 1.5 100 125 150 1T+

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1701B
Survey Date: March 9, 2011
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1701C
Survey Date: March 9, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: 176 dpm/100 cm?
Area Exceeding 100 cm? Levels: 0.02 m?

This survey is not position correlated.
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Primary Detector:

dpm 100 "™

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100 "™

1263

1176

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Figure 4: Yellow denotes meter grids that exceed criteria , while red corresponds to 100cm? areas exceeding criteria.
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Investigation Table

Location From SW |Location From SW | Grid Inv Count
of Survey (X,Y)cm | of Strip (X,Y)cm | (X,Y) (Counts) Time

Spot|  176| 40 (200,10) 5.5 N/A

Type | Value Strip

This table details the location of values that exceed criteria. In the case to 100 cm? (spot) alarms both the SCM strip number
and the location relative to the south west corner of the survey. In the case of square meter (Average) alarms the meter grid
coordinates are given.
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Survey Report

Survey File Name: FH1711A
Survey Date: March 9, 2011
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1711B
Survey Date: March 9, 2011
Survey Equipment: SCM4
Detector(s): C180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

234

156

T

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1721A
Survey Date: March 9, 2011
Survey Equipment: SCM4
Detector(s): R180
Surveyor(s): PATRICKS
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH1731A
Survey Date: March 9, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm/ 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 312



Coincidence Logic:

dpm/ 100" I

2.5 5.0 T.A JL]

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 18
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..18 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1801A
Survey Date: March 8, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100 "™

2.5 a0 TS5 0.0 125 150

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FHI1811A
Survey Date: March 9, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm/ 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 19
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..19 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH1901A
Survey Date: March 7, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm/ 100"
250

50

n.n ]

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"
5.0

50

n.n if

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.

SIMS Report Generator V5.31  Date: 08-28-2011 Time: 18:45:  Appx. F - Page 324



Survey Report

Survey File Name: FHI911A
Survey Date: March 7, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Unit 20
Alpha

Key to File Names:

FH — Final status survey, Bldg. 400
..20 — Survey unit
....01 — Surface (01 to 06 = floors; 11 to 15 =
walls <6’; 21 to 25 = walls >6’; 31 to 36 =
ceiling)
...... X — Increment within same SU & surface
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Survey Report

Survey File Name: FH2001A
Survey Date: March 8, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

The lower left corner of all images corresponds to the south west corner of the
survey.
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Primary Detector:

dpm 100"
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"
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Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH2011A
Survey Date: March 8, 2011
Survey Equipment: SCM9
Detector(s): R180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): R180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4d
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm/ 100"
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Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"
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Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH2011B
Survey Date: March 9, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

202
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Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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Survey Report

Survey File Name: FH2011C
Survey Date: March 9, 2011
Survey Equipment: SCM9
Detector(s): C180
Surveyor(s): THROWER/KIRBY
Criteria
Any 100 cm? Measurement: 100 net dpm/100 cm®
Average Over Any 1 m*: 100 net dpm/100 cm?
System Information
Background: Background not Subtracted
Efficiency (100 cm?): C180: 50.0%
SIMS Version: V5.3m
SCM Version: V3.4a
Survey Results
Maximum 100 cm?: Below Criteria
Area Exceeding 100 cm? Levels: 0.00 m

This survey is not position correlated.
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Primary Detector:

dpm 100"

Figure 1: Meter Grid overlaid onto image plot of 100cm? areas..

Recount Detector:

dpm 100"

Figure 2: Meter Grid overlaid onto image plot of 100cm? areas..
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Coincidence Logic:

dpm 100"

Figure 3: Meter Grid overlaid onto image plot of 100cm? areas. The color scale is in dpm per 100cm?.
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APPENDIX G
CONTAMINATION TRACKING LOG




Building 400 Contamination Tracking Log

Area | Activity | Instrument | Type | Removable P;thd Comments Photo

SuU-1 upc;[)om18 L-2221 a No Yes | Spot on North wall and on I-beam, found with SCM. Yes

SU-1 13-184 L-2291 q No Yes 9 Spots on roc_)r along the edge of the north and south Yes
cpm walls, found with SCM.

SuU-2 22u€§)c§gm L-2221 a No Yes | On floor. Additional spots found with SCM. Yes

SU-2 | 53 cpm L2921 o Yes Yes Removable a_ct|V|ty in duct 28 cpm on LAW 11dpm on No

smear. The direct measurement is on duct debris/cap.

Su-3 “pcéom% L-2221 a No Yes | On wall <6' Yes

SU-3 upc;[)om53 L-2221 a No Yes | On floor Yes

SU-12 | 55 cpm L-2221 a No Yes Base of west wall Yes

SU-12 | 50 cpm L-2221 a No Yes Spot >6' on wall behind piping run. Found with SCM. Yes

Su-13 | WP to 50 L2291 q No Yes On floor uqder wall several spots were identified where Yes
cpm the wall existed.

Notes:

a Alpha

B Beta

cpm  Counts per minute

dpm  Disintegrations per minute

L-2221 Ludlum Model 2221 scaler/ratemeter

L-2929 Ludlum Model 2929 alpha/beta scaler

N/A  Not applicable

RCA Radiologically Controlled Area

SCM  Surface Contamination Monitor

SuU Survey Unit




SU-1

Activity: up to 18 cpm
Instrument: L-2221
Type: a

Removable: No
Posted RCA: Yes

Comments: Spot on North wall and on |-beam, found with SCM.



SU-1

Activity: 13-184 cpm
Instrument: L-2221
Type: a

Removable: No
Posted RCA: Yes

Comments: 9 Spots on floor along the edge of the north and south walls, found with SCM.



SU-2

Activity: up to 229 cpm

Instrument: L-2221

Type: a

Removable: No

Posted RCA: Yes

Comments: On floor. Additional spots found with SCM.




SU-3

Activity: up to 33 cpm
Instrument: L-2221
Type: a

Removable: No
Posted RCA: Yes

Comments: On wall <6'



SU-3

Activity: up to 53 cpm
Instrument: L-2221
Type: a

Removable: No
Posted RCA: Yes

Comments: On floor



SU-12

Activity: 55 cpm
Instrument: L-2221
Type: a
Removable: No
Posted RCA: Yes

Comments: Base of West wall



SU-12

Activity: 50 cpm
Instrument: L-2221
Type: a
Removable: No
Posted RCA: Yes

Comments: Spot >6' on wall behind piping run.

Found with SCM.



SU-13

Activity: up to 50 cpm
Instrument: L-2221
Type: a

Removable: No
Posted RCA: Yes

Comments: On floor under wall several spots were identified where the wall existed.
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