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EXECUTIVE SUMMARY

This repért documents the analysis of radiological data collected as part of the characterization
study performed in 1998. The study was performed to create a baseline of the radiological
conditions in the 324 Building.

A total of 85 technical [100 square centimeter (cm?®)] smears were collected from the Room 147
hoods, the Shielded Materials Facility (SMF), and the Radiochemical Engineering Cells (REC).
Exposure rate readings (window open and window closed) were taken at a distance of

2.5 centimeters (cm) and 30 cm from the surface of each smear. Gross beta-gamma and alpha
counts of each smear were also performed. The smear samples were analyzed by gamma
energy analysis (GEA). Alpha energy analysis (AEA) and strontium-90 (*°Sr) analysis were also
performed on selected smears. GEA results for one or more samples reported the presence of
manganese-54 (>*Mn), cobalt-60 (*°Co), silver-108m ('®™Ag), antimony-125 ('°Sb), cesium-134
("**Cs), cesium-137 ('¥’Cs), europium-154 (**Eu), europium-155 (**Eu), and americium-241
(**'Am). AEA results reported the presence of plutonium-239/240 (2**2*°py), plutonium-238
(***Pu)"'Am, curium-243/244 (**324Cpm), curium-242 (**Cm), and americium-243 (***Am).

Tables 5 through 9 present a summary by location of the estimated maximum removable and
total contamination levels in the Room 147 hoods, the SMF, and the REC. The smear sample
survey data and laboratory analytical results are presented in tabular form by sample in
Appendix A. The Appendix A tables combine survey data documented in radiological survey
reports found in Appendix B and laboratory analytical results reported in the 324 Building
Physical and Radiological Characterization Study (Berk, Hill, and Landsman 1998),
supplemented by the laboratory analytical results found in Appendix C.
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AEA
Ag
Am
Ba
Cm
cm
cm
Co
Cs
CsCl
dpm
Eu

GEA
HCI
HNO3

Mn
nCi
Pu
REC
Se
Sb
Sr
SMF
Tc
WCH

ACRONYMS AND ABBREVIATIONS

alpha energy analysis
silver (e.g., '®™Ag)
americium (e.g., **'Am)
barium (e.g., **""Ba)
curium (e.g. **Cm)
centimeter

square centimeter

cobalt (e.g., ®°Co)

cesium (e.g., "*"Cs)
cesium chloride
disintegrations per minute
europium (e.g., '*°Eu)
grams

gamma energy analysis
hydrochloric acid

nitric acid

molar

manganese (e.g. **Mn)
nanocuries

plutonium (e.g., 2**Pu)
Radiochemical Engineering Cells
selenium (e.g., "°Se)
antimony (e.g. *Sb)
strontium (e.g., **Sr)
Shielded Materials Facility
technetium (e.g., *Tc)
Washington Closure Hanford
yttrium (e.g. *°Y)
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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 25.4 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sqg. centimeters | sq. centimeters  0.155 sq. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.836 sq. meters sg. meters 1.196 sqg. yards
sqg. miles 2.6 sq. kilometers sq. kilometers 0.4 sqg. miles
acres 0.405 hectares hectares 2.47 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid
ounces
tablespoons 15 milliliters liters 21 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic
yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by 9/5,  Fahrenheit
then multiply ‘ then add 32
by 5/9
Radioactivity Radioactivity
picocuries 37 millibecquerel millibecquerels  0.027 picocuries
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1.0 INTRODUCTION AND SCOPE

This report documents the analysis of radiological data collected as part of the 1998
characterization study performed of the 324 Building. Radiological data were collected from the
Room 147 hoods, the Shielded Materials Facility (SMF), and the Radiochemical Engineering
Cells (REC). Data collected as part of the study from the SMF and the REC, specifically B-Cell
and D-Cell, were analyzed and reported previously', but are included here for completeness.

2.0 BACKGROUND

The characterization study performed in 1998 created a baseline of the radiological conditions in
the 324 Building. The study, documented as Appendix D to the 324/327 Buildings Stabilization/
Deactivation Project Management Plan (Bechtel Hanford 1998)%, was conducted in two parts.
First, radiological survey reports, chemical and radiological analytical reports, and historical
records such as occurrence reports and program records were reviewed for data or conditions
that may have affected the radiological status of the building. The information was assessed to
determine which building areas required further characterization. The areas identified were the
Room 147 hoods, the SMF, and the REC. Second, a sampling plan was developed to collect
data from the building areas requiring further characterization. The sampling plan involved the
collection of smear samples, performance of radiological field readings of the smears, and
laboratory analysis of the smear samples.

3.0 CHARACTERIZATION DATA

A total of 85 technical [100 square centimeter (cm?)] smear samples were collected. The smear
samples collected and laboratory analyses performed are summarized in Table 1. The smear
sample data are presented in tabular form in Appendix A. The Appendix A tables combine
survey data documented in radiological survey reports found in Appendix B and laboratory
analytical results reported in the 324 Building Physical and Radiological Characterization Study
(Berk, Hill, and Landsman 1998), supplemented by the laboratory analytical results found in
Appendix C.

' The 1998 characterization study data analyzed and reported previously are:

SMF data: Radiological Characterization of the Shielded Material Facility (Mantooth 2003).
REC B-Cell data: Data Analysis and Radiological Scaling Factor for the B-Cell Waste Stream, (Hill and
Hobart 2000).

s REC D-Cell data: Radiological Characterization of the HLV Waste Treatment Skid in the 324 Facility (Hill
2001).

% The 1998 characterization study was removed with Revision 3 to the document. References to the 1998
characterization study are also found identifying it by the document number “HNF-3434.” However, a search of
archived records did not reveal a document by that number having ever been issued.

324 Building Baseline Radiological Characterization
June 2010 1



WCH-412
Rev. 0

Table 1. Summary of Smear Samples Collected and Analyses Performed

Room or Sample Location Samples Samples Analyzed
Location Description Collected | GEA® | g™ | AEA©®

Room 147 Hood #1 2 2 1 2

Hood #2 2 1 2

Hood #3 2 2 1 2

SMF Airlock 1 1 0 0

East Cell 2 2 1 0

South Cell 12 12 2 0

Compartment 1 4 4 1 0

Compartment 2 4 1 0

Compartment 3 4 4 1 0

Compartment 4 4 4 1 0

REC Airlock 10 10 4 4

A-Cell 6 6 2 2

B-Cell 12 12 6 6

C-Cell 10 10 5 6

D-Cell 10 10 10 10

@ Gamma energy analysis
® Strontium-90 analysis
© Alpha energy analysis

The data collected as part of the 1998 characterization study that were reported previously, but
are also incorporated in Appendix A for completeness, include:

e SMF data: Mantooth (2003), Table 3-1, Summary of Analytical Results.

e REC B-Cell data: Hill and Hobart (2000), Table 7, Summary of Radiochemical Analysis of B-
Cell Rack Metal Samples; and Table 9, Summary of Radiochemical Analysis of B-Cell
Smears of Removable Contamination.

e REC D-Cell data: Hill (2001), Table 1, D-Cell Removable Contamination Characterization
Data.

3.1 SURVEY DATA

Exposure rate readings (window open and window closed) were taken at a distance of

2.5 centimeters (cm) and 30 cm from the surface of each smear. The window closed readings
are reported in Appendix A as gamma (penetrating radiation) exposure rates in units of
milliroentgen per hour (mR/hr). Beta correction factors were used to convert the window open
exposure rate readings to absorbed (non-penetrating radiation) dose rates, which are reported
in units of millirads per hour (mrad/hr). The beta correction factors used are documented on the
individual radiological survey reports in Appendix B.

Gross beta-gamma and alpha counts of each smear were also performed and, in some cases,
performed multiple times (e.g, initial count plus 24-hour and/or 72-hour counts). Where more

. 324 Building Baseline Radiological Characterization
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than one count was performed, the most recent values are reported in Appendix A (e.g., 24-
hour count results used in lieu of initial count results). The readings are reported in units of
disintegrations per minute per 100 cm? (dpm/100 cm?).

3.2 LABORATORY ANALYSES

The smear samples were analyzed by gamma energy analysis (GEA). Alpha energy analysis
(AEA) and strontium-90 (*°Sr) analysis were also performed on selected samples. GEA results
for one or more samples reported the presence of manganese-54 (**Mn), cobalt-60 (¥°Co),
silver-108m ('®™Ag), antimong/-125 (*°Sb), cesium-134 ("*Cs), cesium-137 (**’Cs), europium-
154 ("**Eu), europium-155 ("**Eu), and americium-241 (*'Am). AEA results reported the
presence of plutonium-239/240 (**¥24%py), plutonium-238 (***Pu)/2*' Am, curium-243/244
(**¥2*4Cm), curium-242 (***Cm), and americium-243 (***Am). The measured isotopic activities in
Appendix A are reported in units of microcuries per 100 cm? (UCi/100 cm?).

Table 2 qualitatively summarizes the laboratory analytical results showing the radionuclides
detected (i.e., activity reported above the detection limit) in one or more samples at each
sample location.

4.0 DATA CALCULATIONS

The purpose of the baseline radiological characterization of the 324 Building was to obtain
statistically reliable and defensible data to support waste classification in preparation for building
dismantlement and demolition. Since direct measurement of all alpha-, beta-, and gamma-
emitting radionuclides in the waste was not economical or practical, indirect methods were used
to complete the radiological profile. See Hill and Hobart (2000). The treatment of Appendix A
data is described below. Neither the data nor the ratios and scaling factors used to complete
the radiological profile were decay corrected.

4.1 PAIRED RADIONUCLIDE RATIOS

AEA results reported several radionuclides in pairs, i.e., 2°Pu/?*°Pu, 2*Pu/”*'Am, and
#3Cm/*Cm. These results were separated into individual radionuclide activity values using
assumptions applied in previous analyses of 324 Building radiological data. The assumptions
and their sources are given below.

o 2PufPu: 50.5% of total activity is 2*Pu and 49.5% is 2*°Pu. Source: Radiological Profile
Methodology for Remote-Handled Transuranic Mixed Waste from 324 Facility B-Cell (Hill, et.
al., 2000), pg. C-3. Assumption based on a ratio from commercial fuel sheared during the
Nuclear Waste Vitrification Project.

o 23pyf*Am: 18.5% of total activity is 2*®Pu and 81.5% is 2*'Am. Source: Hill, R. L., et. al.
(2000), pgs. 22, 23. Assumption based relative isotopic concentrations on waste manifests
of B-Cell dispersible material disposed of in 1996.

324 Building Baseline Radiological Characterization
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o 2®Cm/***Cm: 1.43% of total activity is >*Cm and 98.6% is **Cm. Source: Hill and Hobart
(2000), pg. 34. Assumption based an estimated ***Cm to 2**Cm ratio of 1:70 using process
knowledge of the fuel that was used as a source of material added to B-Cell during its
operational history.

Table 2. Qualitative Summary of Measured Smear Results

Gamma Energy Analysis %0 Alpha Energy Analysis
Sample . Sl’ 239 238 243
Location | Syp | ®¥co | ¥4Cs | ¥7Cs | '*Eu | 2'Am | Analysis 240‘?,‘3’ 241 I}:,\Lr:'{ 244%':‘/ 26m
Room 147 Hoods?
Hood #1 v v
Hood #2 v v v v
Hood #3 v v v v
SMF?
Airlock ‘ -
East Cell v v v v ——
South Cell | v v v v v
Comp. #1 4 v
Comp. #2 4 v v v
Comp. #3 v v v v v —
Comp. #4 v v v 4 v
REC?
Airlock” v v v v v v v v v
A-Cell v v v v v
B-Cell v v v v v v v v v
C-Cell ® v v v v v v v v v
D-Cell ¢ v v v v v v v v v v

# Check mark indicates radionuclide detected, i.e., reported activity above detection limit; blank cell indicates
reported activity below detection limit; and dashed line indicates no analyses performed.

® Detectable levels of ***Am identified in three samples.
® Detectable levels of '>°Eu also identified in five samples.
¢ Detectable levels of %M Ag also identified in one sample.

4.2 RADIONUCLIDE SCALING FACTORS

Isotopic activity values for #*'Pu, #*?Pu, selenium-79 ("°Se), technetium-99 (**Tc), and *°Sr were
calculated based on previously determined scaling factors used in Hill and Hobart (2000). The

scaling factors and their surrogate radionuclides are given in Table 3. The basis for inclusion of
the radionuclides in Table 3 is given in Hill and Hobart (2000). :

The individual bases for the radlonucllde scaling factors are as follows:

o 2Py, 22py: The isotopic composition of the light water reactor fuel assemblies used in

the Nuclear Waste Vitrification Project source term was assumed to bound the work

324 Building Baseline Radiological Characterization
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done throughout the work life-time of B-Cell and was therefore used as the plutonium
composition for waste classification purposes (Hill and Hobart 2000, pg. 41).

o °Se, ®*Tc: A ratioing method using ORIGEN data was used for these mobile
radionuclides that could not be entirely dismissed in earlier B-Cell waste characterization
efforts (Hill and Hobart 2000, pg. 40).

o ¥Sr: The relationship between *°Sr and '¥Cs was established based on the analysis of
smears of removable contamination collected in B-Cell obtained under controlled
conditions (Hill and Hobart 2000, pg. 52). This relationship does not hold for the SMF
where cesium chloride (CsCl) was processed and encapsulated (Mantooth 2003, pg. 1).
Accordingly, this scaling factor was not applied to SMF data.

Table 3. Radionuclide Scaling Factors

Radionuclide ifgt'gf R:;’;:ﬁz:;e
#1py 2.47E+01 2391240p
#2py 8.28E-04 209240p
Se 2.36E-04 2 Am
®T¢c 7.83E-03 1 Am
gy 6.00E-01 ¥cs

43 AVERAGE AND MAXIMUM ACTIVITY VALUES

Average and maximum removable activity values were calculated by sample location for each
radionuclide. Samples with reported activity below the detection limit, i.e., less-than values,
were not used in the statistical calculations. Average and maximum total activity values were
calculated by multiplying the removable activity values by a factor of 30. This factor is based on
the total to removable activity ratio developed as described below.

44 TOTAL TO REMOVABLE ACTIVITY RATIO

The total to removable activity ratio of 30:1 was developed using data reported in Hill and
Hobart (2000). Fixed radioactive contamination on the surface of metal coupon samples
collected from B-Cell process equipment was removed by etching the surface of the coupon
with diluted Aqua Regia [3 molar (M) nitric acid (HNO3) and 3M hg/drochloric (HCI) mixture]. The
resulting solutions were analyzed by GEA, AEA, beta counting (**Sr), proportional counting
(gross alpha), inductively coupled plasma mass spectrometry (***Cm, 2**Cm), and laser kinetic
phosphorescence (total uranium). Results above detection levels were reported for *°Sr, %S,
137CS, 154Eu, 238Pu’ 239/24°Pu, 241Am, 24SCm, and 2“Cm.

Hill and Hobart (2000), Table 7, reported the results in units of nanocuries per gram (nCi/g).
The results were converted from nCi/g to nCi/100 cm? using the effective etched surface area
(cm?), and the corresponding etched area mass (g) of each sample. Now in compatible units,
the fixed contamination results were compared to the analytical results of the removable
contamination smear samples collected from B-Cell. The removable contamination results are

324 Building Baseline Radiological Characterization
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reported in Hill and Hobart (2000), Table 9, in units of nCi/100 cm? The total to removable
activity ratio calculations are found in Appendix D.

4.5 SAMPLE CALCULATION

The manipulation of the laboratory analytical results to arrive at the calculated activities reported
in Appendix A is illustrated in Table 4. Sample 18a, collected from REC C-Cell, is used as the
example. Three types of analyses were performed on the sample, from which 8 results were
reported above the corresponding detection limit. The measured activities were used in
conjunction with the ratios and scaling factors described in Sections 4.1 and 4.2 to complete the
radiological profile of the sample.

The three columns on the left-hand side of Table 4 show the types of analyses performed on the
smear sample, the radionuclides detected, and their measured activities. The three columns on
the right-hand side of the table list the inferred radionuclides, the ratio or scaling factor equation

used to calculate their activities, and their calculated activities.

For the sample used in the example, *°Sr analysis was not performed. Since directly measured
%Sr data were not available, an activity for **Sr was calculated using the scaling factor based on
'%’Cs. GEA analysis was performed and reported a measured activity for 2'Am. Since directly
measured data for **'Am were available, the ratio based on the measured 2*Pu/?*' Am activity
was not used.

Table 4. C-Cell Sample 18a Measured and Calculated Activities

Analysis Ras:i::gg;t% . M::t?\‘rjirtzd Ir}ferred. Ratiolgcali?.g Factor C?_\Igt"i"ll?tt;d
(uCif100 cm?) Radionuclide quation (uCi/100 cm?)
GEA ¥Cs 4.09E-03
¥Cs 1.10E+00 Ogy 6.00E-01 x "¥Cs 6.60E-01
ey 2.25E-03
1 Am 1.51E-03 ®se 2.36E-04 x *'Am 3.56E-07
®T¢ 7.83E-03 x *'Am 1.18E-05
AEA | *®Pu*Am 3.27E-03 28py, 1.85E-01 x 2*®Pu”*' Am 6.05E-04
29py/A%py 5.69E-04 29py 5.05E-01 x ®%Pu/*py 2.87E-04
240py 4.95E-01 x ®%Pu*pu 2.82E-04
21py 2.47E+01 x #%pu*py 1.41E-02
22py 8.28E-04 x ®°Pu/**°py 4.71E-07
28CmA*Cm 1.15E-02 23Cm 1.43E-02 x 2*Cm/A*Cm 1.64E-04
24Cm 9.86E-01 x **Cm/***Cm 1.13E-02
Gross Alpha 1.53E-02 Beta/Gamma | *Sr+ "*Cs + "¥Cs + "*Eu| 1.77E+00
Alpha Total Activity Alpha + Beta/Gamma 1.78E+00
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Tables 5 through 9 present a summary by location of the estimated maximum removable and

5.0 SUMMARY OF RESULTS

total contamination levels in the Room 147 hoods, the SMF, and the REC. The results by
individual sample are found in Appendix A.

Table 5. Estimated Maximum Removable and Total Contamination — Room 147 Hoods

Radionuclide Removable (uCi/100 cm?) Total (uCi/100 cm?)
Hood #1 Hood #2 | Hood #3 | Hood #1 Hood #2 | Hood #3
*Mn ND ND 1.05E-05 ND ND 3.15E-04
co ND 9.11E-04 | 5.97E-04 ND 2.73E-02 | 1.79E-02
se 1.79E-09 5.37E-08
gy 2 8.46E-03 | 1.16E-02 | 1.44E-03 | 2.54E-01 | 3.47E-01 | 4.32E-02
®Tc 5.94E-08 1.78E-06
108mAg . o . o o e
125gp ND ND ND ND ND ND
¥cs ND ND ND ND ND ND
W¥es® 1.41E-02 | 1.93E-02 | 3.61E-03 | 4.23E-01 | 5.79E-01 | 1.08E-01
*Eu ND ND ND ND ND ND
ey ND ND ND ND ND ND
HBpy 1.72E-06 5.17E-05
239Pu e o . e o e
240Pu o . o e e e
2| PU e o e e e e
242Pu — _ o - o .
2Am 7.59E-06 2.28E-04
*20m ND ND ND ND ND ND
243Cm . . — o o o
244Cm — e . e — —
Alpha ND 1.49E-05 ND ND 4.47E-04 ND
Beta-Gamma | 2.26E-02 | 3.10E-02 | 4.45E-03 | 6.77E-01 | 9.31E-01 | 1.33E-01
Total Activity ° | 2.26E-02 | 3.11E-02 | 4.45E-03 | 6.77E-01 | 9.32E-01 | 1.33E-01

ND = not detected

--- = not reported

2 assumed to include yttrium-90 (*°Y) in secular equilibrium

® assumed to include barium-137m (’37"‘Ba) in secular equilibrium
¢ alpha + beta-gamma activity

324 Building Baseline Radiological Characterization
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Table 6. Estimated Maximum Removable Contamination Levels - SMF
Removable Contamination (uCi/100 cm?)

Radionuelide 1 ailock | East Cell Sou | Come- | Come. | Comp. | Comp.
%Mn ND ND 1.93E-01 ND ND 3.59E-04 | 9.22E-04
®Co ND 1.81E-05 | 1.34E+01 ND 1.49E-03 | 9.58E-03 | 3.21E-02
ge - - —- - — - -
gy 2 4.59E-02 | 8.34E+00 | 4.81E+00 | 1.30E-03 | 1.09E-03 | 4.90E-03

108mAg o o o o - o o
'255p ND ND ND ND ND ND 2.47E-03
s ND 1.53E-05 | 2.21E+00 ND 2.11E-04 | 5.63E-04 | 3.48E-03

¥es® ND 1.53E-03 | 2.76E+02 | 1.04E+03 | 1.49E-01 | 2.08E-01 | 2.19E-01
¥Eu ND ND ND ND ND ND ND
Eu ND ND ND ND ND ND ND
238p,, o - o L - o -
239p, o - . - . . -
240p,, . - o - . L -

241p,, . o . . o L o
282p | L . . . . . o
281p L ___ o - . . -
20260, . o . . . o .
230 . o . o . . .
283000 o o . . R o .
Alpha ND 1.03E-05 | 4.81E-03 | 4.06E-03 ND ND ND

Beta-Gamma ND 4.72E-02 | 2.88E+02 | 1.04E+03 | 1.50E-01 | 2.16E-01 | 2.25E-01

Total Activity ° ND 4.73E-02° | 2.88E+02 | 1.04E+03 | 1.50E-01 | 2.16E-01 | 2.25E-01
ND = not detected
-~ = not reported
2 assumed to include *Y in secular equilibrium
® assumed to include "*"™Ba in secular equilibrium
¢ alpha + beta-gamma activity
324 Building Baseline Radiological Characterization
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Table 7. Estimated Maximum Total Contamination Levels - SMF
Total Contamination (uCi/100 cm?)
radlontell®® | airiock | Eastcen | SOUih | Comp. | Comp. | Comp. | Comp.
SMn ND ND 5.79E+00 ND ND 1.08E-02 | 2.77E-02
®co ND 5.43E-04 | 4.02E+02 ND 4.47E-02 | 2.87E-01 | 9.63E-01
®ge — - — i — -~ -
0gy @ 1.38E+00 | 2.50E+02 | 1.44E+02 | 3.90E-02 | 3.27E-02 | 1.47E-01
108m Ag . . . L . . .
12°gh ND ND ND ND ND ND 7.41E-02
s ND 4.59E-04 | 6.63E+01 ND 6.33E-03 | 1.69E-02 | 1.04E-01
¥es P ND 4.59E-02 | 8.28E+03 | 3.12E+04 | 4.47E+00 | 6.24E+00 | 6.57E+00
SEu ND ND ND ND ND ND ND
e T ND ND ND ND ND ND ND
238Pu . _ i — e e —
239Pu . i o e e e —
240Pu - o o . e — _
241 Pu o . e o . s e
242Pu i e _ . _— . e
241Am o — e o . . e
242Cm . - . — s e .
243Cm o e — o e e .
244Cm . . — . e o —
Alpha ND 3.09E-04 | 1.44E-01 | 1.22E-01 ND ND ND
Beta-Gamma ND 1.42E+00 | 8.64E+03 | 3.12E+04 | 4.51E+00 | 6.47E+00 | 6.76E+00
Total Activity ° ND 1.42E+00 | 8.64E+03 | 3.12E+04 | 4.51E+00 | 6.47E+00 | 6.76E+00
ND = not detected
--- = not reported
2 assumed to include *Y in secular equilibrium
® assumed to include "*'™Ba in secular equilibrium
¢ alpha + beta-gamma activity
324 Building Baseline Radiological Characterization
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Table 8. Estimated Maximum Removable Contamination Levels - REC

i . Removable Contamination (uCi/100 cm?)

Radionuclide

A-Cell | B-Cell | C-Cell | D-Cell | Airlock

*Mn ND ND ND ND ND
%¢co 1.25E-04 | 6.50E-02 | 8.49E-04 | 1.31E+00 | 5.19E-03
ge 3.29E-08 | 1.53E-04 | 8.66E-07 | 1.79E-04 | 6.37E-06
Ngy 2 1.47E-01 | 1.97E+02 | 6.60E-01 | 2.50E+02 | 1.55E+01
- 1.09E-06 | 5.08E-03 | 2.87E-05 | 5.93E-03 | 2.11E-04
1%8mag 1.59E-02
1255h ND ND ND ND ND
Bics ND 1.09E-01 | 5.55E-03 | 2.17E-01 | 1.46E-03
¥es® 3.46E-01 | 3.29E+02 | 1.10E+00 | 1.25E+03 | 3.76E+01
ey ND 5.25E-01 | 6.98E-03 | 6.99E+00 | 1.72E-02
ey ND ND 2.10E-03 ND ND
28py 3.16E-05 | 4.70E-02 | 1.70E-03 | 1.72E-01 | 6.12E-03
%9y ND 9.04E-03 | 3.61E-04 | 7.02E-02 | 2.19E-03
20py ND 8.86E-03 | 3.53E-04 | 6.88E-02 | 2.15E-03
#py ND 4.42E-01 | 1.76E-02 | 3.43E+00 | 1.07E-01
22p ND 1.48E-05 | 5.91E-07 | 1.15E-04 | 3.59E-06
2 Am 1.39E-04 | 6.49E-01 | 3.67E-03 | 7.57E-01 | 2.70E-02
20m ND ND ND 5.75E-03 | 9.01E-05
*Cm 1.25E-06 | 1.18E-03 | 4.15E-04 | 2.20E-02 | 1.40E-04
Cm 8.60E-05 | 8.11E-02 | 2.86E-02 | 1.52E+00 | 9.64E-03
Alpha 1.48E-03 [ 1.16E+00 | 7.90E-02 | 2.28E+00 | 5.36E-02

Beta-Gamma | 4.32E-01 |5.27E+02 | 1.77E+00 | 1.51E+03 | 5.05E+01

Total Activity © | 4.32E-01 | 5.27E+02 | 1.78E+00 | 1.51E+03 | 5.06E+01

ND = not detected

-- = not reported

2 assumed to include *Y in secular equilibrium

® assumed to include *"™Ba in secular equilibrium

© alpha + beta-gamma activity
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Table 9. Estimated Maximum Total Contamination Levels - REC

Radionuclide

Total Contamination (uCi/100 cm?)

A-Cell | B-Cell | C-Cell | D-Cell | Airlock
%Mn ND ND ND ND ND
®co 3.75E-03 | 1.95E+00 | 2.55E-02 | 3.93E+01 | 1.56E-01
*Se 9.87E-07 | 4.59E-03 | 2.60E-05 | 5.36E-03 | 1.91E-04
Ogy 2 4.41E+00 | 5.92E+03 | 1.98E+01 | 7.50E+03 | 4.64E+02
e 3.27E-05 | 1.52E-01 | 8.62E-04 | 1.78E-01 | 6.34E-03
108mAg 4,77E-01
255h ND ND ND ND ND
¥es ND |3.27E+00| 1.67E-01 | 6.51E+00 | 4.38E-02
¥es® 1.04E+01 | 9.87E+03 | 3.30E+01 | 3.75E+04 | 1.13E+03
¥Ey ND |1.58E+01 | 2.09E-01 | 2.10E+02 | 5.16E-01
ey ND ND | 6.30E-02 ND ND
#8py, 9.49E-04 | 1.41E+00 | 5.11E-02 | 5.16E+00 | 1.84E-01
%9py ND 2.71E-01 | 1.08E-02 | 2.11E+00 | 6.58E-02
20py ND | 2.66E-01 | 1.06E-02 |2.06E+00 | 6.44E-02
#py ND  |1.33E+01 | 5.29E-01 | 1.03E+02 | 3.22E+00
22p ND 4.45E-04 | 1.77E-05 | 3.45E-03 | 1.08E-04
21 Am 4.18E-03 | 1.95E+01 | 1.10E-01 | 2.27E+01 | 8.09E-01
220m ND ND ND 1.73E-01 | 2.70E-03
8Cm 3.74E-05 | 3.53E-02 | 1.24E-02 | 6.61E-01 | 4.20E-03
2Cm 2.58E-03 |2.43E+00 | 8.58E-01 | 4.55E+01 | 2.89E-01
Alpha 4.44E-02 | 3.48E+01 | 2.37E+00 | 6.84E+01 | 1.61E+00
Beta-Gamma | 1.29E+01 | 1.58E+04 | 5.30E+01 | 4.52E+04 | 1.52E+03
Total Activity © | 1.30E+01 | 1.58E+04 | 5.34E+01 | 4.53E+04 | 1.52E+03

ND = not detected
--- = not reported

2 assumed to include *°Y in secular equilibrium
® assumed to include **"™Ba in secular equilibrium
¢ alpha + beta-gamma activity

324 Building Baseline Radiological Characterization

June 2010

11



WCH-412
Rev. 0

REFERENCES

Bechtel Hanford, (1998), “324/327 Buildings Stabilization/Deactivation Project Management
Plan,” HNF-IP-1289, Rev. 2, Bechtel Hanford, Richland, Washington.

Berk, R. W., Hill, R. L., and Landsman, S. D., (1998), "324 Building Physical and Radiological '
Characterization Study", Rev. A, IDMS Accession Number D199021302, pp. 182 to 319, B&W
Hanford Company, Richland, WA

Hill, R. L., (2001), “Radiological Characterization of the HLV Waste Treatment Sk/d in the 324
Facility,” HNF 7699, Rev. 0, Fluor Hanford, Richland, Washington.

Hill, R. L., et. al., (2000), “Radiological Profile Methodology for Remote-Handled Transuranic
Mixed Waste from 324 Facility B-Cell,” HNF-6572, Rev. 1, Fluor Hanford, Richland,
Washington.

Hill, R. L, and Hobart, R. L., (2000), “Data Analysis and Radionuclide Scaling Factor for the B-
Cell Waste Stream,” HNF-4904, Rev. 0-A, Fluor Hanford, Richland, Washington.

Mantooth, D. S., (2003), “Radiological Characterization of the Shielded Material Facility (SMF),
CP-14484, Rev. 0, Fluor Hanford, Richland, Washington.

324 Building Baseline Radiological Characterization
June 2010 12



WCH-412
Rev. 0

APPENDIX A
BASELINE RADIOLOGICAL CHARACTERIZATION DATA
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ROOM 147 HOOA Tttt te e e e e eeeeas ..................... A-1
ROOM 147 HOOQ 2.t ar e e s eta e e e ereee s et e e eeeeessassaesaasaeeens A-2
ROOM 147 HOOM 3.ttt s s s e e e eneee e e neeeeeeeeesnsaesesaeessas A-3
SIMEF AIFIOCK ...ttt et e s e e s st e e s e e beesaseeameeeeseesseesneeeeneasaneeens A-4
SIMF EBST C L.ttt ettt e et s e e e e e et e e s eeeeeaeeresasaneeeaaneeens A-5
SIMF SOULN Gl ... ettt e s een e et e s eeeeeeeeeenereseeannees A-6
SMF COmMPAMMENT T .. s e ee e et eeeeeeeeeee e e e sareeesanneeeesreeen A-8
SMF COMPAMMENT 2 ... et s e e e e e e et e e e e eeeseeeeesessnesasnessnnsesens A-9
SMF COmMPArtMENT 3 ..ot ettt st s a sttt e e e eeeenes eeeees A-10
SMF COMPAMMENT 4 ...t ee bt e e et e e e e e e st e e e s et e e aereesaeeneeennes A-11
REC AIIOCK ...ttt ettt e b et s e e et e s e saaeeeemeeeeseeeseaneeasaseneenssenen A-12
REC A-Cell ..ttt e et e st e e s e e e et e e eeeeeeeeaeeeeateeeenaneeaas A-14
REC B-Cell ..t e et e ettt e st s s st e s eteeeeeeeereseteeeeeeneeenasnesas A-16
REC GGl et ettt s et e e eae s s ereeseaeeneeeneneeeanenes A-18
REC DGl ettt e et e e st e e et e e s neeeeeeeeeeessaseeeseeneaans A-20
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Rm 147 Hood 1
Sample No. 03a 03b Estimated Isotopic Activity (uCi/100 c:n)12)
Sample Removable Total®
Location Hood #1 Hood #1 Average | Max Average | Max
' Smear Gross Count (dpm/100 cm?)
Beta/Gamma 45,000 95,000 NA NA NA NA
Alpha <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5cm ——— --- NA NA NA NA
30 cm --- - NA NA NA NA
Absorbed Dose Rate (mrad/hr)
25cm --- - NA NA NA NA
30 cm . --- NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
S4nin <4.E-06 <5.E-06 ND ND ND ND
0co <6.E-06 <7.E-06 ND ND ND ND
90g (a,b) 1.78E-03 8.46E-03 5.12E-03 8.46E-03 1.54E-01 2.54E-01
108m
A —— —_— —— —— [y —
125gp <4 E-05 <8.E-05 ND ND ND ND
1B0g <5.E-06 <6.E-06 ND ND ND ND
Bing 4.81E-03 1.41E-02 9.46E-03 1.41E-02 2.84E-01 4.23E-01
154, <2.E-05 <2.E-05 ND ND ND ND
185, <3.E-05 <5.E-05 ND ND ND ND
21am <6.E-05 <2.E-04 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
29pu/2*%Pu <1.E-05 <1.E-05 ND ND ND ND
28p/” T Am <1.E-05 <1.E-05 ND ND ND ND
emiPCm <1.E-05 <1.E-05 ND ND ND ND
226m <1.E-05 <1.E-05 ND ND ND ND
Measured Gross Activity (1Ci/100 cm?)
Alpha <2.E-05 <2.E-05 ND ND ND ND
Beta/Gamma 6.59E-03 2.26E-02 1.46E-02 2.26E-02 4.37E-01 6.77E-01
Total 6.59E-03 1.41E-02 1.03E-02 1.41E-02 3.10E-01 4.23E-01
Calculated Isotopic Activity (uCi/100 cm?)
238Pu(c) — — — — — —
0p @
280p, @
24 p @
242p,@
A M@ - - - - - .
om0
R ()
79Se(m) — —— — —_— — —
99Tc(n) —— — — - — —

Assumptions:

(a) measured activity used, if available
(b) °Sr = "¥'Cs x 6.00E-01
(c) 28Pu = 8Py Am x 1.85E-01
(d) #%py = 2%92py x 5 05E-01
(e) 2*°Pu = 292%py x 4 95E-01
(f) 2*'Pu = 2929%py x 2 47E+01
(g) 2*Pu = 292%%py; x 8.28E-04

(h) 2*'Am = 28pu/*'Am x 8.15E-01
(i) #*Cm = 2*32*Cm x 1.43E-02
(k) **Cm =2*¥2%Cm x 9.86E-01
(m) "°Se = 2*'Am x 2.36E-04
(n) *Tc =**'"Am x 7.83E-03
(p) total = removable x 3.00E+01
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Rm 147 Hood 2
Sample No. 05a 05b Estimated Isotopic Activity (uCi/100 cin)12)
Sample Removable Total'®
Location Hood #2 Hood #2 Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma 15,000 85,000 NA NA NA NA
Alpha 35 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5 cm o - NA NA NA NA
30 cm --- — NA NA NA NA
Absorbed Dose Rate (mrad/hr)
25cm --- — NA NA NA NA
30 cm --- -—- NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <1.E-05 <7.E-06 ND ND ND ND
50co 9.11E-04 1.61E-04 5.36E-04 9.11E-04 1.61E-02 2.73E-02
g (a.b) 7.23E-04 1.16E-02 6.15E-03 1.16E-02 1.85E-01 3.47E-01
108mAq — — — — —_— e
1256 <4.E-05 <8.E-05 ND ND ND ND
130g <2.E-05 <8.E-06 ND ND ND ND
¥eg 2.20E-03 1.93E-02 1.08E-02 1.93E-02 3.23E-01 5.79E-01
154§u <3.E-05 <3.E-05 ND ND ND ND
155g, <2.E-05 <3.E-05 ND ND ND ND
2 am <2.E-05 <2.E-05 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,/#4%py, <3.E-05 <8.E-06 ND ND ND ND
238p/24 Am <3.E-05 9.31E-06 9.31E-06 9.31E-06 2.79E-04 2.79E-04
2Bom*Cm <3.E-05 <4.E-06 ND ND ND ND
226119 <3.E-05 <2.E-06 ND ND ND ND
Measured Gross Activity (uCi/100 cm?)
Alpha <3.E-05 1.49E-05 1.49E-05 1.49E-05 4.47E-04 4.47E-04
Beta/Gamma 3.83E-03 3.10E-02 1.74E-02 3.10E-02 5.23E-01 9.31E-01
Total 3.83E-03 3.11E-02 1.74E-02 3.11E-02 5.23E-01 9.32E-01
Calculated Isotopic Activity (uCi/100 cm?)
238p () o 1.72E-06 1.72E-06 1.72E-06 5.17E-05 5.17E-05
235p, (@
240p,(©)
24ip,
222p, (@)

241 g (@A) 7.59E-06 7.59E-06 7.59E-06 2.28E-04 2.28E-04
2836,0
20 ®
795 1.79E-09 1.79E-09 1.79E-09 5.37E-08 5.37E-08

Sy M 5.94E-08 | 5.94E-08 5.94E-08 1.78E-06 1.78E-06
Assumptions: (a) measured activity used, if available (h) #*'Am = 2*®pu2*'Am x 8.15E-01
(b) °Sr = '¥Cs x 6.00E-01 (i) 2*3Cm = 2%32%Cm x 1.43E-02
(c) 2®Pu = ##pu/2*' Am x 1.85E-01 (k) 2**Cm =2*2*Cm x 9.86E-01
(d) 2Py = 29240py; ¥ 5 05E-01 (m) "°Se =*'Am x 2.36E-04
(e) **°Pu = 2%9240py; x 4 95E-01 (n) *Tc =**'Am x 7.83E-03
(f) #'Pu = 29240py x 2 47E+01 (p) total = removable x 3.00E+01

(g) #*?Pu = 292py x 8.28E-04
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Rm 147 Hood 3
Sample No. 04da 04b Estimated Isotopic Activity (uCi/100 cin)Iz)
Sample Removable Total®
Location Hood #3 Hood #3 Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma 15,000 12,500 NA NA NA NA
Alpha <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5 cm NA NA NA NA
30 cm --- — NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm — — NA NA NA NA
30 cm — - - NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <3.E-06 1.05E-05 1.05E-05 1.05E-05 3.15E-04 3.15E-04
co <4 E-06 5.97E-04 5.97E-04 5.97E-04 1.79E-02 1.79E-02
90g(a.b) 2.58E-04 1.44E-03 8.49E-04 1.44E-03 2.55E-02 4.32E-02
108mA_q ——_— — —_— —— —_— —
125 <3.E-05 <3.E-05 ND ND ND ND
13y <4.E-06 <7.E-06 ND ND ND ND
¥cs 3.61E-03 2.40E-03 3.01E-03 3.61E-03 9.02E-02 1.08E-01
1S4ey <9.E-06 <2.E-05 ND ND ND ND
185, <3.E-05 <3.E-05 ND ND ND ND
21am <2.E-04 <2.E-04 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,24%y <3.E-06 <2.E-05 ND ND ND ND
28p 24 Am <3.E-06 <2.E-05 ND ND ND ND
2Bem*Cm <3.E-06 <2.E-05 ND ND ND ND
2261 <3.E-06 <2.E-05 ND ND ND ND
Measured Gross Activity (uCi/100 cm?)
Alpha <2.E-05 <2.E-05 ND ND ND ND
Beta/Gamma 3.87E-03 4.45E-03 4.16E-03 4.45E-03 1.25E-01 1.33E-01
Total 3.87E-03 3.01E-03 3.44E-03 3.87E-03 1.03E-01 1.16E-01
— Calculated Isotopic Activity (uCi/100 cm?)
(+)
239::3(00
280p (@)
241 p,®
222p, (@)
241Am(a,h) — — — —_— o —
2230 0
2886 0@
79Se(m) — —— — — — —
)
Assumptions: (a) measured activity used, if available (h) #*'Am = 2pu/2*' Am x 8.15E-01
(b) *°sr = ¥’Cs x 6.00E-01 (i) 2*°Cm = 2*32%Cm x 1.43E-02
(c) 2%Pu = 28Pu*'Am x 1.85E-01 (k) 2*Cm = 2*32%Cm x 9.86E-01
(d) 9Py = 29240py x 5.05E-01 (m) "Se =*'Am x 2.36E-04
(e) 2*°Pu = 2%92%0py; x 4.95E-01 (n) **Tc =**'Am x 7.83E-03
(f) 2*'Pu = 2924%py x 2 47E+01 - (p) total = removable x 3.00E+01

(g) 2*?Pu = #%29%py, x 8 28E-04
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SMF Airlock
Sample No. 38b Estimated Isotopic Activity (uCi/100 cm?)™
Sample Cir of Floor Removable Total
Location Average l Max Average l Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma 2,000 NA NA NA NA
Alpha <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
25¢cm <0.5 NA NA NA NA
30cm <0.5 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm <0.5 NA NA NA NA
30 cm <0.5 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
%Mn <3.E-06 ND ND ND ND
co <5.E-06 ND ND ND ND
9osr(a) — — — —— —
108mA — — e —_— ——_—
125 <8.E-06 ND ND ND ND
1¥eg <4.E-06 ND ND ND ND
Bieg <4.E-06 ND ND ND ND
1S4y <9.E-06 ND ND ND ND
S5ey <2.E-05 ND ND ND ND
21 Am <6.E-05 ND ND ND ND
AEA Measured lIsotopic Activity (uCi/100 cm?)
239Pu/240Pu — — — — —
238Pu/241 Am — _— — o _—
243Cm/244cm — — — — ——
242Cm e — — —— o
Measured Gross Activity (uCi/100 cm?)
Alpha <2.E-05 ND ND ND ND
Beta/Gamma ND ND ND ND ND
Total ND ND ND ND ND
Calculated Isotopic Activity (uCi/100 cm?)
238p (0]
235p,,(@
240p &)
2
282p, (@)
241 Am(a,h) —— — —_— e e
2300
2880 ()
795e(m) —— — — — ——
5 o)
Assumptions: (a) measured activity used, if available (h) 2*'Am = 38pu/2*'Am x 8.15E-01
(c) 2%Pu = *8pu/2*'Am x 1.85E-01 (i) *°Cm = 2*92*Cm x 1.43E-02
(d) 2°Pu = 292%py x 5.05E-01 (k) *Cm = >*¥2%Cm x 9.86E-01
(e) #*°Pu = 29240py x 4.95E-01 (m) °Se = *'Am x 2.36E-04
(f) 2#'Pu = 292y x 2 47E+01 (n) %*Tc =2*'Am x 7.83E-03
(9) #*2Pu = 29240p x 8 28E-04 (p) total = removable x 3.00E+01
324 Building Baseline Radiological Characterization
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SMF East Cell
Sample No. 32a 32b Estimated Isotopic Activity (uCi/100 cm?)
Samy?le Ctr of Floor | Ctr of Floor Removable Total®
Location Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma 5,500 3,500 NA NA NA NA
Alpha <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5¢cm <0.5 <0.5 NA NA NA NA
30cm <0.5 <0.5 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm <0.5 <0.5 NA NA NA NA
30 cm <0.5 <0.5 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
54Min <5.E-06 <4.E-06 ND ND ND ND
50co 1.81E-05 6.40E-06 1.23E-05 1.81E-05 3.68E-04 5.43E-04
S0g (@) 4.59E-02 4.59E-02 4.59E-02 1.38E+00 1.38E+00
108mA_q et — — —— — ——
125gp <3.E-05 <3.E-05 ND ND ND ND
¥ieg <8.E-06 1.53E-05 1.53E-05 1.53E-05 4.59E-04 4.59E-04
s 1.53E-03 1.32E-03 1.43E-03 1.53E-03 4.28E-02 4.59E-02
154§u <2.E-05 <9.E-06 ND ND ND ND
155, <2.E-05 <2.E-05 ND ND ND ND
Tam <9.E-06 <4.E-05 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239Pul240Pu — — o — — —
238Pul241 Am —— — —_— —_— —_— —_—
243Cm/244cm — — —— — — —
24ZCm —— —_— — — o .
Measured Gross Activity (uCi/100 cm?)
Alpha <2.E-05 1.03E-05 1.03E-05 1.03E-05 3.09E-04 3.09E-04
Beta/Gamma 1.55E-03 4.72E-02 2.44E-02 4.72E-02 7.32E-01 1.42E+00
Total 1.55E-03 4.73E-02 2.44E-02 4.73E-02 7.32E-01 1.42E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p ,(©)
239p,,[@
240p @
24
282p, (@
241Am(a,h) —— e e e o ——
2360
2800
79Se(m) - — — — — —
991
Assumptions: (a) measured activity used, if available (h) 2*'Am = 2pu/2'Am x 8.15E-01
(c) 2®Pu = 2Py Am x 1.85E-01 (i) **Cm = 2*32%Cm x 1.43E-02
(d) 9Py = 289240py, ¥ 5 05E-01 (k) 2**Cm = 2*¥2%Cm x 9.86E-01
(e) 2*°Pu = 2*92%%py x 4 95E-01 (m) °Se = **'Am x 2.36E-04
(f) 2*'Pu = 2924%py x 2.47E+01 (n) ¥Tc =*"Am x 7.83E-03
() *Pu = 2%2py x 8 28E-04 (p) total = removable x 3.00E+01
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SMF So Cell
Sample No. 47a 47b 48a 48b 49a 49b 50a 50b
Lsoa::n;tFi):'n Station3 | Station 3 | Station 4 | Station 4 | Station 11| Station 11| Station 12| Station 12
Smear Gross Count (dpm/100 cm?)
Beta/Gamma
Alpha 700 700 350 350 350 <20 <20 350
Gamma Exposure Rate (mR/hr)
2.5 cm 40.5 42 6 3.5 3.8 1.5 5.3 9
30 cm 2 2.0 1.2 0.8 0.8 1 1 1.2
Absorbed Dose Rate (mrad/hr)
2.5cm 6,860 8,658 444 237 416 50 235 471
30 cm 104 131 9.6 10.4 11.9 5.2 8.5 12.6
GEA Measured Isotopic Activity (uCi/100 cm?)
*Mn 1.34E-01 | 1.25E-01 | 4.93E-02 | 1.86E-02 | 2.60E-02 | <4.E-03 | 7.20E-03 | 3.70E-02
%co 1.34E+01 | 9.75E+00 | 2.77E+00 | 7.77E-01 | 2.70E-01 | 1.67E-01 | 8.08E-01 | 3.64E+00
90g @) 8.34E+00
108mAq e — i — — — —_— e
125gp <4 .E-01 <5.E-01 <4.E-02 <4.E-02 <3.E-02 <2.E-02 <3.E-02 <4.E-02
Bieg 2.21E+00 | 2.14E+00 | 2.76E-01 | 4.24E-01 | 1.62E-02 | 1.07E-02 | 6.78E-02 | 2.44E-01
Yes 1.98E+02 | 2.76E+02 | 6.90E+00 | 8.66E+00 | 4.94E+00 | 1.21E+00 | 3.38E+00 | 4.98E+00
54, <7.E-02 <6.E-02 <2.E-02 <8.E-03 <5.E-03 <5.E-03 <8.E-03 <2.E-02
155, <3.E-01 <3.E-01 <2.E-02 <2.E-02 <2.E-02 <7.E-03 <2.E-02 <2.E-02
Am <3.E-01 <4.E-01 <3.E-02 <3.E-02 <2.E-02 <9.E-03 <2.E-02 <3.E-02
AEA Measured Isotopic Activity (uCi/100 cm®)
239Pul240Pu — o o —— o — — o
238Pul241Am — o — — e — —_— o
243Cm/244cm — o — — — o — e
24ZCm — — — — o — — —_—
Measured Gross Activity (uCi/100 cm?)
Alpha 2.14E-03 - 4.81E-03 1.25E-03 1.95E-03 o
Beta/Gamma | 2.22E+02 | 2.88E+02 | 1.00E+01 | 9.88E+00 | 5.25F+00 | 1.39E+00 | 4.26E+00 | 8.90F+00
Total 2.22E+02 | 2.88E+02 | 1.00E+01 | 9.88E+00 | 5.25E+00 | 1.39E+00 | 4.26E+00 | 8.90E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p,(0)
239p (@
20p, (@)
2241, |
22p, (@)
241Am(a,h) e — — — — — — o
28360
240 W
79Se(m) — — —— — — — — —
EEO)

Assumptions: (a) measured activity used, if available
(c) 2*®Pu = 2*®pPy/2*'Am x 1.85E-01
(d) °Pu = 2%¥240py x 5,05E-01
(e) #*°Pu = 29240py; x 4.95E-01
(f) #*'Pu = 292y x 2 47E+01

() 2?Pu = 29240py, x 8 28E-04

(h) *'Am =2%8py2*'Am x 8.15E-01
() 2°Cm = 2*2%Cm x 1.43E-02

(k) **Cm = 23%%Cm x 9.86E-01
(m) ®Se = **'Am x 2.36E-04

(n) %°Tc =2*"Am x 7.83E-03

(p) total = removable x 3.00E+01
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SMF So Cell
Sample No. 51a 51b 52a 52b | Estimated Isotopic Activity (uCi/100 cm*)®
Samg?le Station 10| Station 10| Station 13| Station 13 Removable Total
Location Average | Max | Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma NA NA NA NA
Alpha 350 350 350 1,400 NA NA NA NA
Gamma Exposure Rate (mR/hr)
25cm 1.8 2.3 23 10.5 NA NA NA NA
30 cm 1 0.7 1.5 1.2 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5 cm 143 298 5,078 1,490 NA NA NA NA
30 cm 8.5 10.6 87 27.6 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <2.E-03 <2.E-03 | 1.20E-01 | 1.93E-01 | 7.89E-02 | 1.93E-01 | 2.37E+00 | 5.79E+00
50co 4.42E-02 | 3.14E-02 | 1.89E+00 | 2.53E+00 | 3.01E+00 | 1.34E+01 | 9.02E+01 | 4.02E+02
80g (@) 2.32E+00 5.33E+00 | 8.34E+00 | 1.60E+02 | 2.50E+02
108mAq — —— — — —— - —— e
125gh <2.E-02 <4.E-02 <4.E-01 <2.E-01 ND ND ND ND
1¥eg 5.33E-03 | 7.01E-03 | 1.52E-01 | 1.15E-01 | 4.72E-01 | 2.21E+00 | 1.42E+01 | 6.63E+01
¥cs 2.95E+00 | 9.77E+00 | 1.66E+02 | 4.01E+01 | 6.02E+01 | 2.76E+02 | 1.81E+03 | 8.28E+03
1f“_[-'_-u <4.E-03 <4.E-03 <4.E-02 <3.E-02 ND ND ND ND
155p, <9.E-03 <2.E-02 <3.E-01 <2.E-01 ND ND ND ND
TAm <2.E-02 <3.E-02 <4.E-01 <2.E-01 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239Pul240Pu e — — — —— o i —
2Bp A A T
243Cm/244cm . — — — ——_— e — e
24ZCm — — —— — — o — —
Measured Gross Activity (uCi/10(
Alpha 8.10E-04 o 3.03E-03 e 2.33E-03 | 4.81E-03 | 7.00E-02 | 1.44E-01
Beta/Gamma | 3.00E+00 | 9.81E+00 | 1.70E+02 | 4.29E+01 | 6.47E+01 | 2.88E+02 | 1.94E+03 | 8.64E+03
Total 3.00E+00 | 9.81E+00 | 1.70E+02 | 4.29E+01 | 6.47E+01 | 2.88E+02 | 1.94E+03 | 8.64E+03
Calculated Isotopic Activity (uCi/100 cm?)
PG
29p,,@
Zi0p ()
2ip 0
22p, () —
241Am(a,h) e o . e —— o e e
EZE o)
280~ 0 _—
79Se(m) — — —— — — —— — —
BT ™
Assumptions: (a) measured activity used, if available (h) #*'Am =28pu*' Am x 8.15E-01
(c) 2®Pu = #*®pPu2*' Am x 1.85E-01 (i) 2*°Cm = #¥2%Cm x 1.43E-02
(d) #*°Pu = 292py; x 5 05E-01 (k) 2**Cm = 2*¥2%Cm x 9.86E-01
(e) 2*°Pu = 29290py x 4 95E-01 (m) Se = 2*'Am x 2.36E-04
(f) 2'Pu = 292py x 2 47E+01 (n) *Tc =2*'Am x 7.83E-03
(g) 22Pu = 2929py x g 28E-04 (p) total = removable x 3.00E+01
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SMF Comp 1
Sample No. 60a 60b 61a 61b | Estimated Isotopic Activity (uCi/100 cm*)P
Sample Station 9 | Station 9 . . Removable Total
Location Wall way | Station 8| Station 8 Average | Max__| Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma NA NA NA NA
Alpha <20 <20 <20 350 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5cm 26 120 120 195 NA NA NA NA
30 cm 2 4 5 7 NA ‘NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm 3,875 35,580 35,580 53,805 NA NA NA NA
30 cm 56 352 471 646 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
5Min <7.E-03 <7.E-02 <6.E-02 <9.E-02 ND ND ND ND
5co <4.E-03 <2.E-02 <1.E-02 <2.E-02 ND ND ND ND
90g,(a) --- 4.81E+00 --- o 4.81E+00 | 4.81E+00 | 1.44E+02 | 1.44E+02
108mA“.q o —— —— —_— — —_— ——_— o
255 <3.E-01 | <7.E-01 | <7.E-01 | <9.E-01 ND ND ND ND
T3cg <1.E-02 | <8.E-02 | <7.E-02 | <2.E-01 ND ND ND ND
e 7.66E+01 | 7.73E+02 | 6.44E+02 | 1.04E+03 | 6.33E+02 | 1.04E+03 | 1.90E+04 | 3.12E+04
154y <2.E-02 <1.E-01 <8.E-02 <2.E-01 ND ND ND ND
15564 <2.E-01 <5.E-01 <5.E-01 <6.E-01 ND ND ND ND
2 Am <3.E-01 <8.E-01 <7.E-01 <9.E-01 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239Pu/240Pu —— ——_— — —— — —_— — —
238Pu/241Am —— —— —_— — I —_— —_— —
243Cm/244cm —— — —— — — — —— —_—
242Cm — —_— — — —_— — — —
Measured Gross Activity (uCi/100 cm?)
Alpha — 1.25E-03 | 4.06E-03 — 2.66E-03 | 4.06E-03 | 7.97E-02 | 1.22E-01
Beta/Gamma | 7.66E+01 | 7.78E+02 | 6.44E+02 | 1.04E+03 | 6.35E+02 | 1.04E+03 | 1.90E+04 | 3.12E+04
Total 7.66E+01 | 7.78E+02 | 6.44E+02 | 1.04E+03 | 6.35E+02 | 1.04E+03 | 1.90E+04 | 3.12E+04
Calculated Isotopic Activity (uCi/100 cm?)
238Bp 0
239p,,[@
240p, @
PG
222p,(@)

241 Am(a,h) —_— — — — — o —_ e
283060
EZIyo )

79g o)
99Tc(n) — — —— — — —— — ——

Assumptions:

(a) measured activity used, if available

(c) 2®Pu = 8pu/”*' Am x 1.85E-01
(d) #9py = 2%24%py x 5 05E-01
(e) 2*°Pu = 292%py; x 4.95E-01
(f) 2*'Pu = 2%2%py x 2.47E+01
() 2*%Pu = 2*92%py, x 8. 28E-04

(h) *'Am =2¥pyu2*' Am x 8.15E-01
(i) 2**Cm = 2*2*Cm x 1.43E-02

(k) 2**Cm = 2*32%Cm x 9.86E-01
(m) ®Se = **'Am x 2.36E-04

(n) %°Tc =2*"Am x 7.83E-03

(p) total = removable x 3.00E+01
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SMF Comp 2
Sample No. 55a 55b 56a 56b Estimated Isotopic Activity (uCi/100 cm?)®
Sample Removable Total
Location Floor Floor EWall | EWal Average | Max | Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma | 200,000 | 225,000 [ 50,000 | 60,000 NA NA NA NA
Alpha <20 <20 <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5cm 1.2 1.2 1.5 1.0 NA NA NA NA
30 cm 0.8 0.8 1.0 0.7 NA NA NA NA
Absorbed Dose Rate (mrad/hr) ’
2.5 cm 4.8 5.1 3.0 3.4 NA NA NA NA
30 cm 2.0 2.0 1.0 1.0 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
SMn <8.E-05 | <7.E-05 | <7.E-05 | <9.E-05 ND ND ND ND
Co 1.20E-03 | 1.49E-03 | 1.23E-03 | 1.36E-03 | 1.32E-03 | 1.49E-03 | 3.96E-02 | 4.47E-02
g plab) 1.30E-03 1.30E-03 | 1.30E-03 | 3.90E-02 | 3.90E-02
108mAq —— — _— — — —_— — e
255 <7.E-04 | <7.E-04 | <9.E-04 | <8.E-04 ND ND ND ND
¥es 1.36E-04 | 1.62E-04 | 1.83E-04 | 2.11E-04 | 1.73E-04 | 2.11E-04 | 5.19E-03 | 6.33E-03
¥70g 1.02E-01 | 9.35E-02 | 1.49E-01 | 1.29E-01 | 1.18E-01 | 1.49E-01 | 3.55E+00 | 4.47E+00
SEy <2.E-04 | <3.E-04 | <2.E-04 | <2.E-04 ND ND ND ND
85g, <4.E-04 | <4.E-04 | <4.E-04 | <4.E-04 ND ND ND ND
2 am <6.E-04 | <6.E-04 | <7.E-04 | <6.E-04 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm®)
239Pul240Pu — — — — —_— —_— — —
238Pu/241 Am — — —_— o — —_— — —_—
243Cm/244cm — — —_— o — — o o
24zcm — o — — — — — e
Measured Gross Activity (uCi/100 cm?)
Alpha <5.00E-06 <5.00E-06 ND ND ND ND
Beta/Gamma | 1.05E-01 | 9.52E-02 | 1.50E-01 | 1.31E-01 | 1.20E-01 | 1.50E-01 | 3.61E+00 | 4.51E+00
Total 1.05E-01 | 9.52E-02 | 1.50E-01 | 1.31E-01 | 1.20E-01 | 1.50E-01 | 3.61E+00 | 4.51E+00
Calculated Isotopic Activity (uCi/100 cm?)
238pu(6) - _— —— — —— — —— -
239Pu(d) - — — —— —— —_— — —
240pu(e) — — — —_— —— e —— —
241 Pu(f) e — — e — o — —
242pu(9) — — — — —— — — —

241 Am(a,h) — — — — o — — e
243Cm(i) — —— —— — — _— — —
244Cm(k) — — — — — — —— m
798e(m) — — — —— — — — -

99Tc(n) — - —— - — —— — —
Assumptions: (a) measured activity used, if available (h) #*'Am = #*8pu/2*'Am x 8.15E-01
(c) *®Pu = 8Py Am x 1.85E-01 (i) 2**Cm = 2*¥2%Cm x 1.43E-02
(d) 2Py = 2¥2py, ¥ 5 05E-01 (k) 2*Cm = **2%Cm x 9.86E-01
(e) %Py = 2%¥24%py; x 4.95E-01 (m) Se = **'Am x 2.36E-04
(f) #'Pu = 2%2%py x 2.47E+01 (n) ®Tc =**"Am x 7.83E-03
() 2*Pu = #92%py, x 8.28E-04 (p) total = removable x 3.00E+01
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SMF Comp 3
Sample No. 57a 57b 58a 58b | Estimated Isotopic Activity (uCi/100 cm?)™
Sample Removable Total
Location Table Table Floor Floor Average | Max | Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma | 90,000 250,000 100,000 150,000 NA NA NA NA
Alpha <20 <20 <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5cm 1.2 1.0 1.2 1.4 NA NA NA NA
30 cm 0.7 0.7 0.8 0.9 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
25cm 3.3 4.3 2.7 4.1 NA NA NA NA
30 cm 1.9 2.2 1.4 3.6 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
54Mn <1.E-04 | 3.59E-04 | 1.77E-04 | <2.E-04 | 2.68E-04 | 3.59E-04 | 8.04E-03 | 1.08E-02
%co 5.35E-03 | 9.58E-03 | 1.73E-03 | 5.46E-03 | 5.53E-03 | 9.58F-03 | 1.66E-01 | 2.87E-01
Sgpla) 1.09E-03 1.09E-03 | 1.09E-03 | 3.27E-02 | 3.27E-02
108mA — — e — . — — ——
%} <5.E-04 | <1.E-03 | <7.E-04 | <1.E-03 ND ND ND ND
Bipg 2.77E-04 | 5.63E-04 | 1.50E-04 | 3.64E-04 | 3.39E-04 | 5.63E-04 | 1.02E-02 | 1.69E-02
¥eg 4.42E-02 | 2.05E-01 | 9.16E-02 | 2.08E-01 | 1.37E-01 | 2.08E-01 | 4.12E+00 | 6.24E+00
54E <2.E-04 <2.E-04 <2.E-04 <3.E-04 ND ND ND ND
155 <3.E-04 <5.E-04 <4.E-04 <5.E-04 ND ND ND ND
21TAm <4.E-04 <8.E-04 <6.E-04 <8.E-04 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm®)
239Pu/240Pu —_— — — . — —_— —_— — ——
238Pul241 Am — ——_— —_— — o — — ——
243Cm/244cm — — —— o o —— — ——
242Cm — e — — o — —_— o
Measured Gross Activity (uCi/100 cm?)
Alpha <5.00e-06 o <5.00E-06 --- ND ND ND ND
Beta/Gamma | 5.09E-02 | 2.16E-01 | 9.37E-02 | 2.14E-01 | 1.43E-01 | 2.16E-01 | 4.30E+00 | 6.47E+00
Total 5.09E-02 | 2.16E-01 | 9.37E-02 | 2.14E-01 | 1.43E-01 | 2.16E-01 | 4.30E+00 | 6.47E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p,©
239p,@
240p,, @
Hip, @
242p, @
241Am(a,h) o e —— — —_—— . e o
236 0
28 ()
79g (M)
EEO)
Assumptions: (a) measured activity used, if available (h) 2*'Am = 2®pu/**' Am x 8.15E-01
(c) %Pu = *4pu2*' Am x 1.85E-01 (i) 2°Cm = 2*2%Cm x 1.43E-02
(d) 2°Pu = 292%%py x 5 05E-01 (k) 2**Cm = 2*2%Cm x 9.86E-01
(e) 2*°Pu = 2929y, x 4.95E-01 (m) °Se =#*'Am x 2.36E-04
(f) #'Pu = #¥2%%py x 2.47E+01 (n) *Tc =2*'Am x 7.83E-03
() 2*%Pu = 292%py x 8.28E-04 (p) total = removable x 3.00E+01
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SMF Comp 4
Sample No. 53a 53b 54a 54b | Estimated Isotopic Activity (uCi/100 cm?*)P
Sample Removable Total
Location E Wall E Wall Floor Floor Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma | 200,000 125,000 | 450,000 350,000 NA NA NA NA
Alpha <20 <20 <20 <20 NA NA NA NA
Gamma Exposure Rate (mR/hr)
25¢cm 1.2 1.0 1.4 1.2 NA NA NA NA
30 cm 0.8 0.7 0.9 0.8 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm 3.6 6.4 6.5 5.4 NA NA NA NA
30 cm 2.0 2.2 1.5 2.0 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
“Mn 1.84E-04 | 1.56E-04 | 9.22E-04 | 4.08E-04 | 4.18E-04 | 9.22E-04 | 1.25E-02 | 2.77E-02
Co 8.39E-03 | 5.60E-03 | 3.21E-02 | 2.41E-02 | 1.75E-02 | 3.21E-02 | 5.26E-01 | 9.63E-01
90g{a) 4.90E-03 — --- - 4.90E-03 | 4.90E-03 | 1.47E-01 | 1.47E-01
108mAq — —— — —_— — — —— —
125gh <6.E-04 <2.E-03 | 2.47E-03 | <9.E-04 | 2.47E-03 | 2.47E-03 | 7.41E-02 | 7.41E-02
¥es 4.51E-04 | 6.10E-04 | 3.48E-03 | 2.30E-03 | 1.71E-03 | 3.48E-03 | 5.13E-02 | 1.04E-01
137C§. 5.85E-02 | 2.19E-01 | 1.35E-01 | 1.29E-01 | 1.35E-01 | 2.19E-01 | 4.06E+00 | 6.57E+00
=T <2.E-04 <2.E-04 <3.E-04 <3.E-04 ND ND ND ND
1851 <3.E-04 <5.E-04 <5.E-04 <5.E-04 ND ND ND ND
21am <5.E-04 <8.E-04 <7.E-04 <7.E-04 ND ND ND ND
- AEA Measured Isotopic Activity (uCi/100 cm®)
239Pu1240Pu —— —_— — —— — — R e
238Pu/241 Am — —— e —— —— — — —
243Cm/244cm o o . — o ——_— _— —_—
242Cm —— e i — . —_— —_— —
Measured Gross Activity (1Ci/100 cm?)
Alpha <5.00E-06 — <5.00E-06 --- ND ND ND ND
Beta/Gamma | 7.24E-02 | 2.25E-01 | 1.74E-01 | 1.56E-01 | 1.57E-01 | 2.25E-01 | 4.71E+00 | 6.76E+00
Total 7.24E-02 | 2.25E-01 | 1.74E-01 | 1.56E-01 | 1.57E-01 | 2.25E-01 | 4.71E+00 | 6.76E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p )
235p, (@
220p @
24ip
22p, ()
241Am(a,h) — —_— . — —_— — o —
2300
283 ()
79gg(m
)

Assumptions:

(a) measured activity used, if available
(c) #%Pu = *®pPu/2*" Am x 1.85E-01
(d) 2¥°py = 29240py x 5 05E-01
(e) 2*°Pu = #%2py; x 4.95E-01
() 2*'Pu = 292y x 2 47E+01
(g) #*2Pu = 2*240py x 8 28E-04

(h) #*'Am = 2Py Am x 8.15E-01
(i) 2°Cm = 2*¥2%Cm x 1.43E-02

(k) 2**Cm = 2*32%Cm x 9.86E-01
(m) "®Se = 2*'Am x 2.36E-04

(n) *Tc = **'Am x 7.83E-03

(p) total = removable x 3.00E-+01
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REC Airlock
Sample No. 63a 63b 64a 64b 65a 65b 66a
Sample Wwall | Wwall |Nwalldoor|Nwalldoor| Floorrt | Floorrt | Leftside
Location side side door
Smear Gross Count (dpm/100 cm?)
Beta/Gamma o b - - === === -
Alpha 2,100 1,750 17,500 17,500 49,000 49,000 1,050
Gamma Exposure Rate (mR/hr)
2.5 cm 2.3 1.8 12.0 24.0 49.5 42.0 2.1
30 cm 0.7 0.7 1.0 1.1 1.5 1.5 0.8
Absorbed Dose Rate (mrad/hr)
2.5 cm 58 43 738 1,776 3,250 2,658 37
30 cm 3.1 3.1 16.0 21.8 48.0 42.0 2.6
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <6.E-4 <6.E-04 <9.E-04 <9.E-04 <2.E-03 <2.E-03 <6.E-04
Co <8.E-04 <8.E-04 <1.E-03 <1.E-03 | 2.25E-03 | <2.E-03 <7.E-04
gy (@b 3.79E-01 | 6.18E-01 | 4.22E+00 | 1.03E+01 | 1.29E+01 | 1.55E+01 | 6.46E-01
1\')8mA-.q — —_— — — — — —
125g <7.E-03 <8.E-03 <4.E-02 <5.E-02 <7.E-02 <6.E-02 <6.E-03
1¥30g <2.E-03 <2.E-03 <7.E-03 <9.E-03 <2.E-02 <2 E-02 <2 E-03
¥70g 6.31E-01 | 1.03E+00 | 9.34E+00 | 1.71E+01 | 3.76E+01 | 2.58E+01 | 4.42E-01
ey <2 E-03 <2.E-03 | 5.54E-03 <5.E-03 1.68E-02 | 1.72E-02 <2.E-03
ey <5.E-03 <6.E-03 <3.E-02 <3.E-02 <5.E-02 <4.E-02 <5.E-03
2T aAm <7.E-03 <8.E-03 <3.E-02 <3.E-02 <5.E-02 <4.E-02 <6.E-03
AEA Measured Isotopic Activity (uCi/100 cm?)
23Am 5.16E-05 5.83E-05 <2.E-06
239p,/2%puy 6.60E-04 4.34E-03 4.91E-04
2382 Am 9.30E-03 3.31E-02 1.57E-03
2emiP Cm 3.75E-03 9.78E-03 3.96E-04
22611 4.09E-05 9.01E-05 3.50E-06
Measured Gross Activity (uCi/100 cm?)
Alpha 4.54E-03 1.38E-02 | 1.35E-02 | 4.74E-02 | 5.36E-02 | 2.46E-03
Beta/Gamma | 1.01E+00 | 1.65E+00 | 1.36E+01 | 2.74E+01 | 5.05E+01 | 4.13E+01 | 1.09E+00
Total 1.01E+00 | 1.65E+00 | 1.36E+01 | 2.74E+01 | 5.06E+01 | 4.14E+01 | 1.09E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p,(©) 1.72E-03 6.12E-03 2.90E-04
239p,(@ 3.33E-04 2.19E-03 2.48E-04
240p,,(@) 3.27E-04 2.15E-03 2.43E-04
241p,® 1.63E-02 1.07E-01 1.21E-02
242p (@ 5.46E-07 3.59E-06 4.07E-07
24T Am@D 7.58E-03 2.70E-02 1.28E-03
24300 5.36E-05 1.40E-04 5.66E-06
2486 m® 3.70E-03 9.64E-03 3.90E-04
79gg(M 1.79E-06 6.37E-06 3.02E-07
91cM 5.93E-05 2.11E-04 1.00E-05

Assumptions:

(a) measured activity used, if available
(b) *°Sr = "¥'Cs x 6.00E-01
(c) 8Pu = 2*8pPy/2*' Am x 1.85E-01
(d) B9y = 29290py; x 5 05E-01
(e) 2°Pu = 292%%py x 4 95E-01
(f) *'Pu = 2920py x 2 47E4+01
(g) 2*Pu = 2*%2py, x 8.28E-04

(h) 2'Am = 238py/*' Am x 8.15E-01
(i) 2*°Cm = 2*32*Cm x 1.43E-02

(k) 2**Cm = 2*32%Cm x 9.86E-01
(m) °Se = 2'Am x 2.36E-04

(n) %°Tc = 2*'"Am x 7.83E-03

(p) total = removable x 3.00E+01
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WCH-412

Rev. 0
REC Airlock
Sample No. 66b 67a 67b Estimated Isotopic Activity (uCi/100 cm?)®
Sample Left side Removable Total
Location door S Wall door| S Wall door Average |  Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma NA NA NA NA
Alpha 4,900 14,000 17,500 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5 cm 2.0 4,5 45 NA NA NA NA
30 cm 0.7 0.9 0.9 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5 cm 49 205 206 NA NA NA NA
30 cm 3.1 6.3 5.1 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
*Mn <6.E-04 <2.E-03 <1.E-03 ND ND ND ND
%co <7.E-04 1.76E-03 | 5.19E-03 | 3.07E-03 | 5.19E-03 | 9.20E-02 | 1.56E-01
90g(ab) 4.09E-01 | 5.17E+00 | 2.02E+00 | 5.21E+00 | 1.55E+01 | 1.56E+02 | 4.64E+02
108mAq —— — —— —— o —— o
125g), <7.E-03 <3.E-02 <3.E-02 ND ND ND ND
Biog <2.E-03 1.46E-03 <2.E-03 1.46E-03 | 1.46E-03 | 4.38E-02 | 4.38E-02
B¥70g 6.81E-01 | 2.35E+00 | 3.36E+00 | 9.83E+00 | 3.76E+01 | 2.95E+02 | 1.13E+03
BaE <2 E-03 <4.E-03 <5.E-03 1.32E-02 | 1.72E-02 | 3.95E-01 | 5.16E-01
55E <6.E-03 <2 E-02 <2.E-02 ND ND ND ND
24T Am <7.E-03 <2.E-02 <2.E-02 ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
3Am 3.55E-05 4.85E-05 | 5.83E-05 | 1.45E-03 | 1.75E-03
239p,,/240py, 8.11E-04 1.58E-03 | 4.34E-03 | 4.73E-02 | 1.30E-01
238p 2 Am 4.64E-03 1.22E-02 | 3.31E-02 | 3.65E-01 | 9.93E-01
23em*Cm 7.90E-03 5.46E-03 | 9.78E-03 | 1.64E-01 | 2.93E-01
*20m 1.60E-05 3.76E-05 | 9.01E-05 | 1.13E-03 | 2.70E-03
Measured Gross Activity (uCi/100 cm?)
Alpha 4.50E-03 | 1.34E-02 | 2.42E-02 | 1.97E-02 | 5.36E-02 | 5.91E-01 | 1.61E+00
Beta/Gamma | 1.09E+00 | 7.52E+00 | 5.38E+00 | 1.50E+01 | 5.05E+01 | 4.51E+02 | 1.52E+03
Total 1.09E+00 | 7.54E+00 | 5.41E+00 | 1.51E+01 | 5.06E+01 | 4.52E+02 | 1.52E+03
Calculated Isotopic Activity (uCi/100 cm?)
238p,(©) 8.58E-04 2.25E-03 | 6.12E-03 | 6.74E-02 | 1.84E-01
239p,(d) 4,10E-04 7.96E-04 | 2.19E-03 | 2.39E-02 | 6.58E-02
Z0p, @ 4.01E-04 7.80E-04 | 2.15E-03 | 2.34E-02 | 6.44E-02
241p @ 2.00E-02 3.89E-02 | 1.07E-01 | 1.17E+00 | 3.22E+00
242pyla) 6.72E-07 1.30E-06 | 3.59E-06 | 3.91E-05 | 1.08E-04
2" Am@N 3.78E-03 9.90E-03 | 2.70E-02 | 2.97E-01 | 8.09E-01
2436m0 1.13E-04 7.80E-05 | 1.40E-04 | 2.34E-03 | 4.20E-03
244000 7.79E-03 5.38E-03 | 9.64E-03 | 1.61E-01 | 2.89E-01
79gg(M) 8.92E-07 2.34E-06 | 6.37E-06 | 7.01E-05 | 1.91E-04
91 2.96E-05 7.76E-05 | 2.11E-04 | 2.33E-03 | 6.34E-03

Assumptions:

(a) measured activity used, if available
(b) *°Sr = "¥"Cs x 6.00E-01
(c) 28Pu = Py Am x 1.85E-01
(d) *°py = 2%29%y 5 05E-01
(e) 2*°Pu = 292%py; x 4. 95E-01
(f) *'Pu = 2392%%py x 2 47E+01
(9) *2Pu = 2%92%%py x 8.28E-04

(h) 24%pu = 2%240py x 4.95E-01
(i) 2'Pu = 2290py x 2 47E+01
(i) 2*2Pu = 2%9240p; x 8 28E-04

(k) 2Cm = 2*¥2%Cm x 1.43E-02
(1) 2*Cm = 2*32%Cm x 9.86E-01
(p) total = removable x 3.00E+01
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WCH-412

Rev. 0
REC A-Cell
Sample No. 47a 47b 48a 48b 49a 49b
Sample Electropolish | Electropolish | FRG Storage | FRG Storage
Location Skid Skid Rack Rack South Wall | South Wall
Smear Gross Count (dpm/100 cm?)
Beta/Gamma --- o 20,000 7,500
Alpha <20 <20 <20 <20 <20 <20
Gamma Exposure Rate (mR/hr)
2.5cm 0.7 0.5 <0.5 <0.5 <0.5 <0.5
30 cm <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Absorbed Dose Rate (mrad/hr)
2.5cm 32 29 6.3 3.3 <0.5 <0.5
30cm <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <1.E-04 <1.E-04 <6.E-05 <3.E-05 <4.E-05 <4.E-05
50co 1.25E-04 <2.E-04 <9.E-05 <4.E-05 <6.E-05 <8.E-05
gplab) 8.55E-02 1.47E-01 3.02E-02 1.19E-02 2.07E-03 5.55E-04
108mA—q —— — —— —— —— —
125gh <2.E-03 <2.E-03 <5.E-04 <4 .E-04 <2.E-04 <1.E-04
¥eg <9.E-05 <2 E-04 <6.E-05 <4.E-05 <4.E-05 <4.E-05
Bog 3.46E-01 2.45E-01 5.04E-02 3.12E-02 3.45E-03 9.25E-04
154y <3.E-04 <6.E-04 <2.E-04 <2.E-04 <1.E-04 <8.E-05
1551, <9.E-04 <8.E-04 <3.E-04 <2.E-04 <2.E-04 <8.E-05
21Am <2.E-03 <2.E-03 <4.E-04 <3.E-04 <2.E-04 <2.E-04
AEA Measured Isotopic Activity (uCi/100 cm?)
239p 2%y <3.E-05 <2.E-06
28p 24 A 1.71E-04 2.07E-05
2BemP%em | 8.72E-05 7.22E-06
220m <3.E-06 <6.E-07
Measured Gross Activity (uCi/100 cm?)
Alpha 2.58E-04 1.48E-03 1.01E-04 2.79E-05 7.60E-06 <2.E-05
Beta/Gamma 4.32E-01 3.92E-01 8.06E-02 4.31E-02 5.52E-03 1.48E-03
Total 4.32E-01 3.93E-01 8.07E-02 4.31E-02 5.53E-03 1.48E-03
Calculated Isotopic Activity (uCi/100 cm?)
238p(© 3.16E-05 3.83E-06
239p,,[@
240p &)
28
242p, (9)
21 Am©eh 1.39E-04 1.69E-05
2830 (0) 1.25E-06 1.03E-07
22 e m® 8.60E-05 7.12E-06
T9gg(M 3.29E-08 3.98E-09
S (M) 1.09E-06 1.32E-07

Assumptions:

(a) measured activity used, if available
(b) %°Sr = "¥Cs x 6.00E-01
(c) **%Pu = 2%pu/2*'Am x 1.85E-01
(d) 2¥°py = 292py x 5.05E-01
(e) 2°Pu = #392°%py, x 4.95E-01
(f) 2'Pu = 29240py x 2 47E+01
() 2*Pu = #%2%py x 8.28E-04

(h) 2*'Am =2%pyu/*'Am x 8.15E-01
(J) 243Cm — 243/244Cm X 1.43E‘02

(k) 2**Cm = 2*32*Cm x 9.86E-01
(m) "°Se = 2*"Am x 2.36E-04

(n) *Tc = **'Am x 7.83E-03

(p) total = removable x 3.00E+01
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WCH-412
Rev. 0

REC A-Cell
Sample No. Estimated Isotopic Activity (uCi/100 cm?)®
Sample Removable Total
Location Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma NA NA NA NA
Alpha NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5¢cm NA NA NA NA
30 cm NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm NA NA NA NA
30 cm NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn ND ND ND ND
0co 1.25E-04 1.25E-04 3.75E-03 3.75E-03
S0gp{ab) 4.62E-02 1.47E-01 1.39E+00 4.41E+00
108mAq —_— — —— e
%55p ND ND ND ND
¥ieg ND ND ND ND
s 1.13E-01 3.46E-01 3.38E+00 1.04E+01
‘f’igu ND ND ND ND
155y ND ND ND ND
M Am ND ND ND ND
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,/20py ND ND ND ND
28y 2 Am 9.59E-05 1.71E-04 2.88E-03 5.13E-03
28cm/*cm | 4.72E-05 8.72E-05 1.42E-03 2.62E-03
206m ND ND ND ND
Measured Gross Activity (uCi/100 cm?)
Alpha 3.75E-04 1.48E-03 1.12E-02 4.44E-02
Beta/Gamma 1.59E-01 4.32E-01 4.77E+00 1.29E+01
Total 1.59E-01 4.32E-01 4.78E+00 1.30E+01
Calculated Isotopic Activity (uCi/100 cm?)
238p,,(0) 1.77E-05 3.16E-05 5.32E-04 9.49E-04
239p, ,(d) ND ND ND ND
240p, () ND ND ND ND
241p,® ND ND ND ND
242p, (9) ND ND ND ND
241 g (@) 7.81E-05 1.39E-04 2.34E-03 4.18E-03
23cmY 6.75E-07 1.25E-06 2.03E-05 3.74E-05
2840 K 4.65E-05 8.60E-05 1.40E-03 2.58E-03
79ggm) 1.84E-08 3.29E-08 5.53E-07 9.87E-07
o o 6.12E-07 1.09E-06 1.83E-05 3.27E-05

Assumptions:

(a) measured activity used, if available

(b) *°Sr = ¥’Cs x 6.00E-01

(¢) #*Pu = 2%*Py/2* Am x 1.85E-01
(d) 239Pu = 239/240Pu X 5.05E-01

(e) 2°Pu = 2¥2py, ¥ 4.95E-01

(f) 2*'Pu = 2920y x 2 47E401

(9) 2**Pu = #%*0py x 8.28E-04

(h) 2*'Am = 2Py Am x 8.15E-01

(i) 2Cm = 2*32%Cm x 1.43E-02
(k) 2**Cm = 2**2*Cm x 9.86E-01
(m) ™Se = **'Am x 2.36E-04

(n) #°Tc =2*'Am x 7.83E-03

(p) total = removable x 3.00E+01
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WCH-412

Rev. 0
REC B-Cell
Sample No. 39a 39%b 40a 40b 42a 42b 43a 43b
Sample SWalin | SWalln N side N side S wall S Wall N fuel N fuel
Location side side fuel fuel center center | storage | storage |
Smear Gross Count (dpm/100 cm?)
Beta/Gamma
Alpha 49,000 52,500 17,500 17,500 | 420,000 | 560,000 | 245,000 | 28,000
Gamma Exposure Rate (mR/hr)
2.5cm 300 225 12 14 120 300 12 30
30 cm 10 8 2.5 1.5 4 10 3 3.5
Absorbed Dose Rate (mrad/hr)
2.5¢cm 23,700 19,175 738 737 8,880 26,700 438 3,270
30cm 580 434 19 21 202 490 18 59
GEA Measured Isotopic Activity (uCi/100 cm?)
5Mn <3.E-02 | <4.E-02 | <3.E-03 | <3.E-03 | <5.E-03 | <2.E-02 | <2.F-03 | <4.E-03
8060 6.50E-02 | <2.E-02 | 1.02E-02 | <5.E-03 | <6.E-03 | <2.E-02 | <4.E-03 | <5.E-03
90g(3.0) 1.43E+02 | 7.32E+01 | 4.62E+00 | 3.84E+00 | 4.30E+01 | 7.68E+01 | 2.57E+00 | 1.37E+01
108m
A — ey - ——— ——— —— ——— ——
125G, <5.E-01 | <4.E-01 | <7.E-02 | <7.E-02 | <2.E-01 | <4.E-01 | <3.E-02 | <2.E-01
1¥eg 1.09E-01 | <4.E-02 | <4.E-03 | <4.E-03 | <8.E-03 | <2.E-02 | <2.E-03 | <B.E-03
Weg 2.39E+02 | 1.68E+02 | 7.70E+00 | 7.16E+00 | 4.30E+01 | 1.28E+02 | 1.62E+00 | 2.29E+01
ey 6.26E-02 | 2.87E-01 | 2.07E-02 | 1.73E-02 | 1.67E-01 | 5.25E-01 | <6.E-03 | 5.33E-02
155 <3.E-01 | <2.E-01 | <B.E-02 | <4.E-02 | <9.E-02 | <2.E-01 | <2.E-02 | <6.E-02
2TAm <7.E-01 | <4.E-01 | <4E-02 | <6.E-02 | 1.86E-01 | 6.49E-01 | <3.E-02 | <8.E-02
AEA Measured Isotopic Activity (uCi/100 cm®)
239p,,290p —m 1.79E-02 e 1.80E-03 | <2.E-02 - 2.15E-03 —
238p P Am - 1.07E-01 -=- 7.50E-03 | 2.54E-01 — 5.64E-03 o
28cm/*cm 5.34E-02 2.69E-03 | 8.23E-02 2.11E-03
26m B <9.E-05 " <2.E-04 <1.E-03 — <5.E-05 B
Measured Gross Activity (uCi/100 cm?)
Alpha 4.26E-01 | 1.78E-01 | 1.15E-02 | 1.20E-02 | 3.36E-01 | 1.16E+00 | 9.90E-03 | 4.55E-02
Beta/Gamma | 3.83E+02 | 2.41E+02 | 1.24E+01 | 1.10E+01 | 8.62E+01 | 2.05E+02 | 4.19E+00 | 3.67E+01
Total 3.83E+02 | 2.42E+02 | 1.24E+01 | 1.10E+01 | 8.65E+01 | 2.06E+02 | 4.20E+00 | 3.67E+01
Calculated Isotopic Activity (uCi/100 cm?)
238p @ - 1.98E-02 o 1.39E-03 | 4.70E-02 == 1.04E-03 -
Z9p,d 9.04E-03 9.09E-04 1.09E-03
240p,(¢) 8.86E-03 8.91E-04 1.06E-03
241p @ - 4.42E-01 - 4.45E-02 --- . 5.31E-02 -
242p,(9) 1.48E-05 1.49E-06 1.78E-06
24 Am@h) 8.72E-02 6.11E-03 | 1.86E-01 | 6.49E-01 | 4.60E-03
2830ml) - 7.64E-04 -—- 3.85E-05 | 1.18E-03 = 3.02E-05 -
244em® 5.26E-02 2.65E-03 | 8.11E-02 2.08E-03
9ge™ o 2.06E-05 " 1.44E-06 | 4.39E-05 | 1.53E-04 | 1.08E-06 -
91 6.83E-04 4.79E-05 | 1.46E-03 | 5.08E-03 | 3.60E-05

Assumptions:

(a) measured activity used, if available
(b) °Sr = "¥Cs x 6.00E-01
(c) ®*®Pu = *%PuP*" Am x 1.85E-01
(d) 2¥py = 292y x 5.05E-01
(e) 2Py = 2929%py x 4.95E-01
(f) 2*'Pu = 29¥*4%y x 2 47E+01
(g) 2*%Pu = 292%py x 8.28E-04

241 __ 238 241
(h) 2'Am = 238py/**'Am x 8.15E-01
(i) *°Cm = 2*¥2*Cm x 1.43E-02
(k) 2**Cm = 2*2%Cm x 9.86E-01
(m) "°Se = 2*'Am x 2.36E-04
(n) #¥Tc =2*"Am x 7.83E-03
(p) total = removable x 3.00E+01
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WCH-412

Rev. 0
REC B-Cell
Sample No. 44a 44b 45a 45b Estimated Isotopic Activity (uCi/100 cm?)®
Sample S fuel S fuel W Wall W Wall Removable Total
Location storage | storage | center center | Average | Max Average | Max
Smear Gross Count (dpm/100 cm®)
Beta/Gamma o NA NA NA NA
Alpha 42,000 21,000 | 140,000 | 210,000 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5 cm 23 10 4 7 NA NA NA NA
30 cm 3.5 3 6 10 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm 2,378 439 58 227 NA NA NA NA
30 cm 38 18 168 670 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
*Mn <3.E-03 | <2.E-03 | <6.E-03 | <3.E-02 ND ND ND ND
0co <4.E-03 | <4.E-03 | <1.E-02 | <1.E-02 | 3.76E-02 | 6.50E-02 | 1.13E+00 | 1.95E+00
90g plab) 1.51E+01 | 1.89E+00 | 2.89E+01 | 1.97E+02 | 5.04E+01 | 1.97E+02 | 1.51E+03 | 5.92E+03
108m
A ——— —— —— —— - — —— ——
1256 <2.E-01 | <4.E-02 | <3.E-01 | <6.E-01 ND ND ND ND
¥eg <6.E-03 | <3.E-03 | <7.E-03 | <3.E-02 | 1.09E-01 | 1.09E-01 | 3.27E+00 | 3.27E+00
¥cs 2.51E+01 | 4.90E+00 | 5.34E+01 | 3.29E+02 | 8.58E+01 | 3.29E+02 | 2.57E+03 | 9.87E+03
BiEy 6.59E-02 | 1.16E-02 | 8.41E-02 | 1.71E-01 | 1.33E-01 | 5.25E-01 | 4.00E+00 | 1.58E+01
S5y, <6.E-02 | <2.E-02 | <9.E-02 | <3.E-01 ND ND ND ND
21 Am <7.E-02 | <4.E-02 | <2.E-01 | 2.77E-01 | 3.71E-01 | 6.49E-01 | 1.11E+01 [ 1.95E+01
AEA Measured Isotopic Activity (uCi/100 cm®)
Bpypy 4.80E-03 | 8.47E-03 7.02E-03 | 1.79E-02 | 2.11E-01 | 5.37E-01
28puf Am 1.46E-02 | 7.64E-02 7.75E-02 | 2.54E-01 | 2.33E+00 | 7.62E+00
2BomiA* Cm 3.47E-03 | 2.41E-02 2.80E-02 | 8.23E-02 | 8.40E-01 | 2.47E+00
226 <1.E-04 | <5.E-04 ND ND ND ND
Measured Gross Activity (uCi/10(
Alpha 4.10E-02 | 2.29E-02 | 1.09E-01 | 3.69E-01 | 2.27E-01 | 1.16E+00 | 6.80E+00 | 3.48E+01
Beta/Gamma | 4.02E+01 | 6.80E+00 | 8.24E+01 | 5.27E+02 | 1.36E+02 | 5.27E+02 | 4.09E+03 | 1.58E+04
Total 4.03E+01 | 6.82E+00 | 8.25E+01 | 5.27E+02 | 1.37E+02 | 5.27E+02 | 4.10E+03 | 1.58E+04
Calculated Isotopic Activity (uCi/100 cm?)
238p,© 2.70E-03 | 1.41E-02 1.43E-02 | 4.70E-02 | 4.30E-01 | 1.41E+00
7, @ 2.42E-03 | 4.28E-03 3.55E-03 | 9.04E-03 | 1.06E-01 | 2.71E-01
240p,@ 2.38E-03 | 4.19E-03 3.48E-03 | 8.86E-03 | 1.04E-01 | 2.66E-01
241p,® 1.19E-01 | 2.09E-01 1.73E-01 | 4.42E-01 | 5.20E+00 | 1.33E+01
W2p,, @ 3.97E-06 | 7.01E-06 5.82E-06 | 1.48E-05 | 1.74E-04 | 4.45E-04
241 g @h) 1.19E-02 | 6.23E-02 | 2.77E-01 | 1.61E-01 | 6.49E-01 | 4.82E+00 | 1.95E+01
#oml 4.96E-05 | 3.45E-04 4.01E-04 | 1.18E-03 | 1.20E-02 | 3.53E-02
2456m® 3.42E-03 | 2.38E-02 2.76E-02 | 8.11E-02 | 8.28E-01 | 2.43E+00
79gg(M 2.81E-06 | 1.47E-05 | 6.54E-05 | 3.79E-05 | 1.53E-04 | 1.14E-03 | 4.59E-03
991oM 9.32E-05 | 4.88E-04 | 2.17E-03 | 1.26E-03 | 5.08E-03 | 3.77E-02 | 1.52E-01

Assumptions:

(a) measured activity used, if available
(b) *°Sr = "¥Cs x 6.00E-01

(c) **®Pu = 2Py Am x 1.85E-01

(d) 23°Pu = 3%2°py, y 5.05E-01
(€) #°Pu = 2929y x 4.95E-01
(f) 2*'Pu = 2%2%py x 2 47E+01
(9) 2?Pu = 2929py, x 8.28E-04

(h) #*'Am = #py/2*" Am x 8.15E-01
(i) 2*Cm =2%¥2%Cm x 1.43E-02
(k) 2**Cm = 2*32%Cm x 9.86E-01
(m) ®Se =2*'Am x 2.36E-04
(n) ®Tc = **'Am x 7.83E-03
(p) total = removable x 3.00E+01

324 Building Baseline Radiological Characterization

June 2010



WCH-412

Rev. 0
REC C-Celi
Sample No. 18a 18b 19a 19b 20a 20b 21a
Sample Sump Sump By By W wall n W walln | Floor 3'in
Location trench S trench S | treatability | treatability side side front
Smear Gross Count (dpm/100 cm?)
Beta/Gamma ---
Alpha 28,000 14,000 14,000 7,700 8,400 140,000 77,000
Gamma Exposure Rate (mR/hr)
2.5cm 1.8 1.9 3.1 1.6 <0.5 1.2 1.5
30cm <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Absorbed Dose Rate (mrad/hr)
2.5cm 146 86 174 87 9 28 87
30 cm <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
GEA Measured Isotopic Activity (uCi/100 cm?)
5mn <6.E-05 <8.E-05 <9.E-05 <9.E-05 <4.E-05 <2.E-04 <9.E-05
000 <1.E-04 <2.E-04 2.93E-04 <2.E-04 <5.E-05 <9.E-05 4.06E-04
90g (ah) 6.60E-01 3.71E-01 3.16E-01 3.31E-01 5.83E-03 1.27E-01 3.34E-01
108mAq — — e o o o —
125 <3.E-03 <2.E-03 <3.E-03 <3.E-03 <4.E-04 <2.E-03 <2.E-03
1¥40g 4.09E-03 7.14E-04 <2E-04 8.05E-04 2.69E-04 5.565E-03 2.34E-03
%765 1.10E+00 2.38E-01 5.26E-01 5.77E-01 2.03E-02 2.11E-01 7.04E-01
154y 2.25E-03 1.33E-03 2.25E-03 1.60E-03 9.19E-04 6.98E-03 3.96E-03
155, <1.E-03 <8.E-04 1.61E-03 <2.E-03 2.60E-04 2.10E-03 <1.E-03
2am 1.51E-03 | 1.37E-03 | 2.94E-03 | <2.E-03 | 3.53E-04 | 3.67E-03 | 1.90E-03
AEA Measured Isotopic Activity (1Ci/100 cm?)
239p 2%y 5.69E-04 7.14E-04 — <1.E-03 <1.E-04 . <1.E-03
Z8pyPam | 3.27E-03 | 1.79E-03 4.18E-03 | 2.03E-04 9.20E-03
2830m***cm | 1.15E-02 | 5.05E-03 1.15E-02 | 1.53E-03 2.90E-02
220.m <3.E-05 <1.E-05 e <1.E-04 <1.E-05 — <1.E-04
Measured Gross Activity (1Ci/100 cm?)
Alpha 1.53E-02 7.55E-03 5.62E-03 1.57E-02 1.73E-02 6.53E-02 3.82E-02
Beta/Gamma | 1.77E+00 6.11E-01 8.46E-01 9.10E-01 2.76E-02 3.52E-01 1.04E+00
Total 1.78E+00 6.19E-01 8.51E-01 9.26E-01 4.49E-02 4.18E-01 1.08E+00
Calculated Isotopic Activity (uCi/100 cm?)
238p,(0) 6.05E-04 3.31E-04 -~ 7.73E-04 3.76E-05 --- 1.70E-03
239p, ,(d) 2.87E-04 3.61E-04 — — — - ---
240p (@) 2.82E-04 3.563E-04 --- --- --- --- o
21p (0 1.41E-02 1.76E-02 — - — o ---
242p, ,(9) 4.71E-07 5.91E-07 - --- - --- -

241 g my(@h) 1.51E-03 1.37E-03 2.94E-03 3.41E-03 3.53E-04 3.67E-03 1.90E-03
24303 1.64E-04 7.22E-05 — 1.64E-04 2.19E-05 — 4.15E-04
2‘_‘:‘Cm(k) 1.13E-02 4,98E-03 — 1.13E-02 1.51E-03 --- 2.86E-02

79ga(m 3.56E-07 3.23E-07 6.94E-07 8.04E-07 8.33E-08 8.66E-07 4.48E-07

o el 1.18E-05 1.07E-05 2.30E-05 2.67E-05 2.76E-06 2.87E-05 1.49E-05
Assumptions: (a) measured activity used, if available (h) ' Am = 2pyu/2' Am x 8.15E-01
(b) °Sr = "¥Cs x 6.00E-01 (i) 2*Cm = #*32*Cm x 1.43E-02
(c) 2*®Pu = #8py/2*'Am x 1.85E-01 (k) 2**Cm = 2*¥2%Cm x 9.86E-01

__ 239/240 Pu x

5.05E-01

(e) 2Py = 292py; x 4 95E-01

(f) *'Pu =

239/240 Pu x

2.47E+01

(9) *Pu = 292py x 8.28E-04

(m) Se = #*'Am x 2.36E-04
(n) *Tc =2*'"Am x 7.83E-03
(p) total = removable x 3.00E+01
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REC C-Cell
Sample No. 21b 22a 22b Estimated Isotopic Activity (uCi/100 cm?)®
Sample Floor 3'in |, \ \ \ Removable Total
Location front |2 M offilter]2'n of filter Average |  Max Average |  Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma . NA NA NA NA
Alpha 140,000 98,000 56,000 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5cm 2.5 <0.5 <0.5 NA NA NA NA
30 cm <0.5 <0.5 <0.5 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5 cm 88 45 15.0 NA NA NA NA
30 cm <0.5 <0.5 <0.5 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
SMn <2.E-04 <7.E-05 <6.E-05 ND ND ND ND
000 8.49E-04 | 4.22E-05 | <2.E-05 | 3.98E-04 | 8.49E-04 | 1.19E-02 | 2.55E-02
S0g(ab) 5.43E-01 | 1.09E-03 | 4.75E-02 | 2.74E-01 | 6.60E-01 | 8.21E+00 | 1.98E+01
108mAq —_— — —_— — e —_ e
125} <3.E-03 <7.E-04 <7.E-04 ND ND ND ND
Bieg 3.65E-03 | 2.34E-03 | 1.10E-03 | 2.32E-03 | 5.55E-03 | 6.95E-02 | 1.67E-01
Ycs 9.05E-01 | 9.09E-02 | 7.91E-02 | 4.45E-01 | 1.10E+00 | 1.34E+01 | 3.30E+01
B 6.06E-03 | 2.77E-03 | 1.98E-03 | 3.01E-03 | 6.98E-03 | 9.03E-02 | 2.09E-01
55E 1.96E-03 | 8.66E-04 | <4.E-04 | 1.36E-03 | 2.10E-03 | 4.08E-02 | 6.30E-02
1 aAm 2.94E-03 | 4.09E-04 | 1.09E-03 | 1.80E-03 | 3.67E-03 | 5.39E-02 | 1.10E-O1
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,,240p, <1.E-05 6.42E-04 | 7.14E-04 | 1.92E-02 | 2.14E-02
28py2 Am 4.64E-05 3.11E-03 | 9.20E-03 | 9.34E-02 | 2.76E-01
2B3om*“Cm 3.97E-04 9.83E-03 | 2.90E-02 | 2.95E-01 | 8.70E-01
2826m <1.E-05 ND ND ND ND
Measured Gross Activity (uCi/100 cm?)
Alpha 7.90E-02 | 4.43E-04 | 1.83E-02 | 2.63E-02 | 7.90E-02 | 7.88E-01 | 2.37E+00
Beta/Gamma | 1.46E+00 | 9.80E-02 | 1.30E-01 | 7.25E-01 | 1.77E+00 | 2.17E+01 | 5.30E+01
Total 1.54E+00 | 9.85E-02 | 1.48E-01 | 7.51E-01 | 1.78E+00 | 2.25E+01 | 5.34E+01
Calculated Isotopic Activity (1Ci/100 cm?)
238p,(°) 8.58E-06 5.76E-04 | 1.70E-03 | 1.73E-02 | 5.11E-02
239p,(@ 3.24E-04 | 3.61E-04 | 9.72E-03 | 1.08E-02
240p,(® 3.18E-04 | 3.53E-04 | 9.53E-03 | 1.06E-02
241p,® 1.58E-02 | 1.76E-02 | 4.75E-01 | 5.29E-01
242p (@) 5.31E-07 | 5.91E-07 | 1.59E-05 | 1.77E-05
24T A @) 2.94E-03 | 4.09E-04 | 1.09E-03 | 1.96E-03 | 3.67E-03 | 5.88E-02 | 1.10E-01
700 5.68E-06 1.41E-04 | 4.15E-04 | 4.22E-03 | 1.24E-02
244om® 3.91E-04 9.69E-03 | 2.86E-02 | 2.91E-01 | 8.58E-01
79ge™ 6.94E-07 | 9.65E-08 | 2.57E-07 | 4.62E-07 | 8.66E-07 | 1.39E-05 | 2.60E-05
99rcM 2.30E-05 | 3.20E-06 | 8.53E-06 | 1.53E-05 | 2.87E-05 | 4.60E-04 | 8.62E-04

Assumptions:

(a) measured activity used, if available
(b) *°Sr = "¥Cs x 6.00E-01
(c) 2Pu = #2pyu/2*' Am x 1.85E-01
(d) %Py = 2%9240py, x 5.05E-01
(e) 2*°Pu = 2%9240py; ¥ 4 95E-01
(f) #*'Pu = 92°%py x 2 47E+01
(q) 2*2Pu = 2920py; ¥ 8 D8E-04

(h) 2*'Am = 2*8pu/2*'Am x 8.15E-01
(j) 2°Cm = 2*32%Cm x 1.43E-02

(k) 2**Cm = 2*2*Cm x 9.86E-01
(m) "°Se = **'Am x 2.36E-04

(n) *Tc =2*'Am x 7.83E-03

(p) total = removable x 3.00E+01
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REC D-Cell
Sample No. 26a 26b 27a 27b 28a 28b 30a
Sample S wall S wall E. wall; E. wall; FIr_E side; | Fir E side; | W wall; 3'
Location below below window window 2'infront | 2'infront |above fir; S
window window height height | of window | of window | of filter
Smear Gross Count (dpm/100 cm?)
Beta/Gamma - m—= o - — o 70,000
Alpha 315,000 490,000 350,000 70,000 >700,000 | >700,000 70,000
Gamma Exposure Rate (mR/hr)
2.5¢cm 45 60 45 23 540 105 105
30 cm 9 8 8 10 50 10 10
Absorbed Dose Rate (mrad/hr)
2.5 cm 2,355 2,340 2,955 1,478 74,460 6,795 5,295
30 cm 72 59 59 25 1,700 220 100
GEA Measured Isotopic Activity (uCi/100 cm?)
¥Mn <3.E-03 <3.E-03 <4.E-03 <2.E-03 <2.E-01 <9.E-03 <7.E-03
¥co 2.47E-02 | 4.73E-02 | 8.35E-02 | 2.81E-02 | 1.31E+00 | 9.41E-02 | 1.45E-02
gylab) 9.20E+00 | 6.04E-02 | 1.33E+01 | 2.36E-02 | 2.50E+02 | 1.21E-01 | 1.39E-01
108mAg 1.59E-02
125gp <5.E-02 <5.E-02 <6.E-02 <4.E-02 <4.E+00 <2.E-01 <2.E-01
¥es 1.69E-02 | 2.92E-02 | 2.94E-02 | 9.75E-03 | <3.E-01 4.44E-02 | 2.28E-02
Bes 1.31E+01 | 1.70E+01 | 2.81E+01 | 1.26E+01 | 1.25E+03 | 4.92E+01 | 4.36E+01
ey 420E-02 | 8.43E-02 | 6.34E-02 | 1.84E-02 | 6.99E+00 | 8.24E-02 | 1.46E-02
B5E <3.E-02 <3.E-02 <4.E-02 <3.E-02 <2.E+00 <2.E-01 <2.E-01
2 am 7.298-02 | 1.51E-01 | 1.13E-01 <4.E-02 <2.E+00 <2.E-01 <2.E-01
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,2%y | 2.00E-02 | 4.02E-02 | 3.50E-02 | 9.60E-03 | 1.39E-01 | 2.44E-02 | 5.32E-03
Z8puPYAam | 1.27E-01 | 2.09E-01 | 1.96E-01 | 4.69E-02 | 9.29E-01 | 1.37E-01 | 3.39E-02
230m/***cm | 1.20E-01 | 2.66E-01 | 1.54E-01 | 5.24E-02 | 1.54E+00 | 2.39E-01 | 4.27E-02
226m 5.95E-04 | 8.49E-04 | 5.26E-04 | 1.36E-04 | 5.75E-03 | 4.67E-04 | 2.16E-04
Measured Gross Activity (uCi/100 cm?)
Alpha 2.67E-01 | 5.19E-01 | 3.20E-01 | 1.09E-01 | 2.28E+00 | 4.04E-01 | 8.28E-02
Beta/Gamma | 2.24E+01 | 1.72E+01 | 4.16E+01 | 1.27E+01 | 1.51E+03 | 4.95E+01 | 4.38E+01
Total 2.27E+01 | 1.78E+01 | 4.19E+01 | 1.28E+01 | 1.51E+03 | 4.99E+01 | 4.39E+01
Calculated Isotopic Activity (uCi/100 cm?)
238p(© 2.35E-02 | 3.87E-02 | 3.63E-02 | 8.68E-03 | 1.72E-01 | 2.53E-02 | 6.27E-03
29p,@ 1.01E-02 | 2.03E-02 | 1.77E-02 | 4.85E-03 | 7.02E-02 | 1.23E-02 | 2.69E-03
9%py® 9.90E-03 | 1.99E-02 | 1.73E-02 | 4.75E-03 | 6.88E-02 | 1.21E-02 | 2.63E-03
241p,® 4.94E-01 | 9.93E-01 | 8.65E-01 | 2.37E-01 | 3.43E+00 | 6.03E-01 | 1.31E-01
242p,@ 1.66E-05 | 3.33E-05 | 2.90E-05 | 7.95E-06 | 1.15E-04 | 2.02E-05 | 4.40E-06
24T A m®N 7.29E-02 | 1.51E-01 | 1.13E-01 | 3.82E-02 | 7.57E-01 | 1.12E-01 | 2.76E-02
2836m0 1.72E-03 | 3.80E-03 | 2.20E-03 | 7.49E-04 | 2.20E-02 | 3.42E-03 | 6.11E-04
2486 ® 1.18E-01 | 2.62E-01 | 1.52E-01 | 5.17E-02 | 1.52E+00 | 2.36E-01 | 4.21E-02
9™ 1.72E-05 | 3.56E-05 | 2.67E-05 | 9.02E-06 | 1.79E-04 | 2.64E-05 | 6.52E-06
991oM 5.71E-04 | 1.18E-03 | 8.85E-04 | 2.99E-04 | 5.93E-03 | 8.74E-04 | 2.16E-04

Assumptions:

(a) measured activity used, if available
(b) °°Sr = "¥Cs x 6.00E-01
(c) *®pu = %Py Am x 1.85E-01
(d) 2%9pu = 292%%py; x 5 05E-01
(e) 2*°Pu = 22%%py; x 4.95E-01
(f) 2'Pu = 2%2py x 2 47E+01
(g) 2*®Pu = 292y, x 8.28E-04

(h) *'Am = #*Pu/**'Am x 8.15E-01
(i) 23Cm = 24¥2%Cm x 1.43E-02

(k) 2**Cm = 2%32%Cm x 9.86E-01
(m) °Se = 2'Am x 2.36E-04

(n) **Tc =2*'Am x 7.83E-03

(p) total = removable x 3.00E-+01
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REC D-Cell
Sample No. W f,gﬁ_ 3 s1a 31b Estimated Isotopic Activity (uCi/100 cm?)®
Sample i Lead Lead
Location abovefir; S Storage Storage Removable Total
of filter Average | Max Average | Max
Smear Gross Count (dpm/100 cm?)
Beta/Gamma NA NA NA NA
Alpha 70,000 >700,000 | 280,000 NA NA NA NA
Gamma Exposure Rate (mR/hr)
2.5 cm 68 900 330 NA NA NA NA
30 cm 6 25 12 NA NA NA NA
Absorbed Dose Rate (mrad/hr)
2.5cm 5,033 59,100 29,670 NA NA NA NA
30 cm 108 1,000 426 NA NA NA NA
GEA Measured Isotopic Activity (uCi/100 cm?)
SMn <2.E-03 <6.E-02 <3.E-02 ND ND ND ND
~ 80pq 7.28E-03 | 1.37E-01 | 6.44E-02 | 1.81E-01 | 1.31E+00 | 5.43E+00 | 3.93E+01
90g(@.b) 6.62E+00 | 1.76E+02 | 6.86E+01 | 5.24E+01 | 2.50E+02 | 1.57E+03 | 7.50E+03
108m A 1.59E-02 | 1.59E-02 | 4.77E-01 | 4.77E-01
125g), <4.E-02 <8.E-01 <6.E-01 ND ND ND ND
¥es 1.78E-03 | 2.17E-01 | 1.09E-01 | 5.34E-02 | 2.17E-01 | 1.60E+00 | 6.51E+00
¥Cs 1.21E+01 | 4.57E+02 | 2.39E+02 | 2.12E+02 | 1.25E+03 | 6.37E+03 | 3.75E+04
=T 1.19E-02 | 1.80E-01 | 6.26E-02 | 7.55E-01 | 6.99E+00 | 2.26E+01 | 2.10E+02
& <3.E-02 <6.E-01 <4.E-01 ND ND ND ND
1 am 4.01E-02 9.43E-02 | 1.51E-01 | 2.83E+00 | 4.53E+00
AEA Measured Isotopic Activity (uCi/100 cm?)
239p,2%py,y | 3.57E-02 | 2.18E-02 | 1.36E-02 | 3.45E-02 | 1.39E-01 | 1.03E+00 | 4.17E+00
238p, 2 Am | 4.60E-02 | 2.53E-01 | 6.84E-02 | 2.05E-01 | 9.29E-01 | 6.14E+00 | 2.79E+01
230m?**Cm | 1.11E-02 | 1.92E-01 | 6.84E-02 | 2.69E-01 | 1.54E+00 | 8.06E+00 | 4.62E+01
26m 5.85E-05 | 1.75E-03 | 4.24E-04 | 1.08E-03 | 5.75E-03 | 3.23E-02 | 1.73E-01
Measured Gross Activity (uCi/100 cm?)
Alpha 7.81E-02 | 4.71E-01 | 1.79E-01 | 4.71E-01 | 2.28E+00 | 1.41E+01 | 6.84E+01
Beta/Gamma | 1.87E+01 | 6.34E+02 | 3.08E+02 | 2.66E+02 | 1.51E+03 | 7.97E+03 | 4.52E+04
Total 1.88E+01 | 6.34E+02 | 3.08E+02 | 2.66E+02 | 1.51E+03 | 7.98E+03 | 4.53E+04
Calculated Isotopic Activity (uCi/100 cm?)
238pyl© 8.51E-03 | 4.68E-02 | 1.27E-02 | 3.798-02 | 1.72E-01 | 1.14E+00 | 5.16E+00
239p,@ 1.80E-02 | 1.10E-02 | 6.87E-03 | 1.74E-02 | 7.02E-02 | 5.22E-01 | 2.11E+00
240p,,(@) 1.77E-02 | 1.08E-02 | 6.73E-03 | 1.71E-02 | 6.88E-02 | 5.12E-01 | 2.06E+00
241pylh 8.82E-01 | 5.38E-01 | 3.36E-01 | 8.51E-01 | 3.43E+00 | 2.55E+01 | 1.03E+02
242p (@) 2.96E-05 | 1.81E-05 | 1.13E-05 | 2.85E-05 | 1.15E-04 | 8.56E-04 | 3.45E-03
21 Am@h 4.01E-02 | 2.06E-01 | 5.57E-02 | 1.57E-01 | 7.57E-01 | 4.72E+00 | 2.27E+01
23om? 1.50E-04 | 2.75E-03 | 9.78E-04 | 3.84E-03 | 2.20E-02 | 1.15E-01 | 6.61E-O1
244om® 1.09E-02 | 1.89E-01 | 6.74E-02 | 2.65E-01 | 1.52E+00 | 7.94E+00 | 4.55E+01
79ga(M 9.46E-06 | 4.87E-05 | 1.32E-05 | 3.71E-05 | 1.79E-04 | 1.11E-03 | 5.36E-03
991oM 3.14E-04 | 1.61E-03 | 4.36E-04 | 1.23E-03 | 5.93E-03 | 3.70E-02 | 1.78E-01

Assumptions:

(a) measured activity used, if available
(b) ¥°Sr = *¥Cs x 6.00E-01
(c) %Pu = #**Pu/2*'Am x 1.85E-01
(d) %Py = 239240py % 5. 05E-01
(e) 2*°Pu = #*92%py; x 4.95E-01
(f) 2*'Pu = 2%240py x 2 47E4+01
(9) 2*Pu = 292py; x 8.28E-04

(h) 2‘“Amv= 238py24 Am x 8.15E-01
(i) 2°Cm = 2*32%Cm x 1.43E-02

(k) ***Cm = 2%32%Cm x 9.86E-01
(m) "*Se = *'Am x 2.36E-04

(n) ®°Tc =2*'Am x 7.83E-03

(p) total = removable x 3.00E+01
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PHMC M2572, Contamination Survey for Facility Characterization, dated 02/03/98................ B-1
PHMC M2781, Characterization Survey of C-Cell, dated 02/25/98 ..........ccoeveeeeeerivneesineeennn. B-5
PHMC M2793, Smears Taken for Characterization of A-Cell; 24-hr Count of C-Cell Smears,

ATEA D2/25/98 ...ttt e e et e s e s et e e ea bt e e eeaneaeeaeaa B-7
PHMC M2809, Characterization Smears of D-Cell, SMF Airlock, SMF East Cell, and 24-Hr

Count on D-Cell Smear, dated 02/26/98..........cccoourieeveieeiieceee et eeeeeseeeeeereeesseeeesens B-9
PHMC M2818, B-Cell Smears and 24-Hr Count of Smears of D-Cell, SMF Airlock, and SMF

East Cell, dated 02/27/98 ........cui ettt s s e es s e e e e e s anens B-11
PHMC M2873, Dose Rate and Contamination Level Survey of Smears from B/D-Cells, dated

0B/04/98 ...ttt e et ebe e sttt e e et e eneeseaneeannee s B-13
PHMC M2896, Contamination Level Survey of C-Cell Smears, dated 03/05/98.................... B-17
PHMC M2966, Smears Taken in REC Airlock, dated 03/11/98.........ccoveveieeececoieeeieeeeeeeeenn B-19
PHMC M2982, Contamination Survey of Characterization Samples, dated 03/12/98............ B-21
PHMC M2991, Contamination Level Survey of SMF Characterization Samples, dated

0B/1B/98..c.ce e et e e et e s e ab e e e s teeeeneneeaneeeeaenean B-25
PHMC M3014, 72-Hr Survey of Characterization Smears from SMF South Cell &

Compartment 1, dated 03/16/98.........eeiioeieceieeeee ettt e e e eeean B-31
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Rattaile Pacific Northwest Laboratory ' 98-2453
Analytical Chemistey Laborstory 4/23/88

Radiosnalytical Group - 325 Bldg.

Client© 5. Landsman

Wp#’ KB2285

Cognizant Scientist i“\ Seouy T e Date: ‘%! ﬁiﬁfﬁ'T
Caoncur: W ! .«-f'{’ Date: T ~23-% .}?
Measured Activities [pClsample)
Gamma Energy Anslysis
ALOID P54 Co-fl Sb-126 134 Cs-137 Eu-154 Eu-185  Am-241
Client 1D Enor%  Ermor% Error% Emer% Eror% Eror% Eror% Error %
98-24683 <4, E-G <5.E-5 24 E.5 <5.E5 4.81E-3 <2 E-5 <3 E-5 <G BB
O3 5%
SB-2464 <5.E-8 <7 E-5 <8 55 <6 E-5 1 41E-2 <2 BB <8 E.5 <2 E.d
ity B% ’
GB-2465 <3.E-8 <4 B-§ <3,E-5 <4 E-H 381E-3 <8 £.5 «3.E.5 <3 E-4
Oda 5%
88-2466 1.08E-5 59764 <3 E.5 =7 BB 24083 =2 E-5 <3.E-5 <2 E-4
Q4b 32% 5% 5%
G8-2487 =1, E-§ 8.11E-4 <4 E-5 <2 E-5 2.20E-3 <3.E-5 <2 E.B <2 E-5
48n 5% 5%
482468 <7 E-8§ 18164 <8 E-8 <B.E-5 1.83E-2 <3.E-5 <3E-H <2 E-5
J5b 5% 5%
§8-2469 <4 E-§ 4. E-B <3 E-6 <4 B8 <4 B8 <8 E-§ «2.E-85  BO6E4
10b ; 7%
§8-2470 <8, BE-§ <1, E-4 <3.E-3 4.08E-3  110Es0  228E-8 <1,B-3 1.51E-3
18a 5% 5% B 29%
£8-2471 <8.E-§ <2 B4 <2 B3 7.94E-4  2.38E-1 1.33E-2 <8,E-4 13783
185 10% 5% 8% 32%
882472 <G E-8 2.93E-4 <3.E-3 <2 B4 §26E-1 228E-3 181E-3 2.04E3
19a 11% 5% 8% 20% 20%
§8-2473 <8 E-5 <3 E4 <3 E-3 B.OSE4  5.7TEY 1.60E-3 2 £.3 2. E-3
Gl 10% &% B%
98-2474 <4 B4 <B.E-5 <4 E-4 2.8%E-4  203E-2  $19E4  280E4  353E4
20a % . 8% 5% 26% 7%
982475 <2 B4 <0E-5 <2 E-3 88883  211E-1  888E3 2DME3 367BE3
20b 5% 5%, 5% 14% 13%
88-2478 <. B8 4 084 <2 E.3 234E3  T04E-1 L8B3 <1 E-3 1.80E-3
Z2la 8% B 5% 5% 0%
BB-2477 <2 B4 8.49E-4 =3 B3 365E-3  9.05E-1. B.08E-3 15883 2943
21b 6% 5% 8% 5% 18% 21%
Fage 1of3
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Measured Actlvities (pCifsample)
Samma Enargy Anadysis
ALQID Mn-54 Codl 8b-125 Cs-134  Ca-f37 Eu-154 Eu-1585  Am-241
Clignt 1D Error%  Eror%  Emor% Error % Emor%  Eror%  Eror% Eror%
98-2478 <7 BB 422E.5 “FE-4 2.34E.3 9.0%9E-2 2FTE-3  BEeBEd4 408E-4
228 458 £% 5% 5% 17% 58%
882475 <8 BB «2.E-5 <7.Ea4 TAGE-3 TE1E-2 1.98E-3 =4.E-4 1.695-3
225 5% 5% 5% : 23%
98~248%J <184 12564 <2.E-3 =0 E.5 348E-1 <3 E-4 <G B4 <2, E-3
23a 25% 5%
98-2481 <1.E-4 2B <2 E-3 <3 B 2451 <064 “B.E-4 <2 E-3
23b 5%
98-2482 <GES5  <0E5  <5Ed4  <BES5  504E2 <2E-4  <3Ed4  <4E4
Z4a 5%
BB-2483 =3E5 <t E-G <4 Bt <4.E-5 312E-2 “2.E-4 <2 E-4 =3 B4
24b 5% v
48-2484 <4 E-§ <S.E-8 2 E4 <4, B-§ 3.458-3 <tE-4 . <B4 <2,E-4
255 5%
98-2485 <4, B8 =B.E-5 <1.E-4 <4 E-5 9254 =B.E-§ <BE-5 <2 E-d
25k 5%
98-2486-FB <4, B4 <6.E-4 <1.E-3 <3.E-4 34BE-2 <T.E-4 <g.E-4 <2.B-3
Process Blank 2%
98-2456 =3.E-3 ZATEZ <5.E-2 18882 1.31E+1 4.20E2 <3 E-2 720982
26a 5% 9% 2% 5% 22%
982487 «3.E-3 4.73E-2 <5.E-2 2.92E-2 1.70E+1 8.43E-2 <382 1.51E1
Z8h 4% 5% 2% 5% 143
Note: Sample 26b also has Ag-108Bm activity 2t 1.598-2 </~ 18% uClfsarmple.
98-24588 <4 E-3 8.35E-2 <§.E2 28482 281E+l  834E2 <4 B2 1.13E-1
27a 3% 7% 2% 5% 20%
48-2489 «2.E-3 2.81E-2 <4 B2 49 70E-3  1.26E+1 1.84E-2 <3.E2 <4 B2
27h 4% 4% 2% 10%
£8-2450 <2 E-3 1.318+0 <4 E+0 <3.E-1 1.25E+3 B.98E+D =<2 E+0 =2 E+0
28z 5% % 20%
852491 <QE-§ 9.41E-2 <2.E~1 444E-2 4.92E41 §.24E-2 <2 E=1 <xE-1
28b 5% 13% 2% 10%
482493 «7.E-3 14582 <2 Bl 22BEZ 436E+1  148E2 <2.E-1 <2 E-1
20a 1% 19% 2% 31%
98-24%4 «Z B3 T.28E-3 <4.E-2 1.78E-3  1.21E+1 1.18E-2 =3.B-2 4.01E-2
30b 2% 47% 2% 14% 36%
Page 2 0f3
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Mepsured Activities (pCilsampis)
Gamms Energy Analysis
ALGID Mn-84 Cu-B0 8hb-125 Ce-134  Cs137 Eu-154 Bu-15856  Am-241
Clignt 1D Emor%  Eror%  Emor%  Emor%  Emer%  Eword%  Eror%  Error %
8-2496-PB <4,E-4 1.3BE-1 <B.E-4 24781 4ETE+Z 1.BDE- <8.E-4 B E-1
Process Blank T 13% 2% 23%
98.2465 <3.E-2  B.50E-2 <5 E-1 10BE~T 2.38E42  BIBE2 =3.E1 <7.E-1
35a 11% 15% 2% IB%
98.2495 <4 .7 <2 E2 <4, B-1 <4.B2  1.68E+2  Z8TE-1 <2.E-1 <4.E-1
3gb 2% 8%
D8-2487 «3.E3 102E-2 <i.E-2 =483 TT0E+D  Z07EZ2 <3EZ <4 £-2.
40a 11% 2% 16%
26-2498 <3.E3  <5E3  <JE2Z  <4B3 78B40 17IE2  <AB2  <BE2D
400 2% 20%
882501 «5.B-3 <G.E-3 <2 E-1 <8 B3 4308+ 187E-1 <%.E-2 1.868-1
42a 2% T 285%
OB-2502 =2 E-2 «2,E-2 4, E-1 <2.E2  12BE42  B25E <2 E-1 5.49E-1
42b 2% 4% 14%
98-2503 <2 E-3 <4 F-3 <352 <2E3  1B2E40} =B E3 <2.E-2 <382
432 2%
882504 =4 B3 =5.5-3 =2, B-1 <B.E-3  228E+1 53382 =8 B2 <B.E-2
43 &% 9%
§6-2505 <3,E-3 <4, E-3 <2.E~1 <6.E3  Z51E+1  S.58982 <6.E-2 <7 B2
44a . 2% 7%
£8-2508 «2.B3 <4 B3 <4 B2 <3.E-3  4.90B+0  1.18E-2 <2.E2 <4 B2
44b . 2% 4%
9B-2507 <§,8-3 =1.E-2 <3.E-1 <TE3 B34E+1  B4IE2  <9EZ <2.Eet
45a 2% 9%
98-2508 <3 B2 <1.E~2 =6.E-1 =3E-2  32BE+2 171841 <3.B+1 2378
45h : 2% 10% %
98.2539 <5.EH 1.81E-6  <3.E-5 <388  1.53E-3 <2.E-§ <2.E-5 <5 -6
32z 1% 5%
88-7540 <4 E-5 840858 =3.E-5 1.53E-5  1.32E-3 <8 E-§ <2 B-8 <4 £.5
32h 17% 20% &%
982552 <3.E-6 <5 E-8 =8.E-8 =4 E& <4 F.5 <8 £-5 =2 E-5 <6.E-§
38b
98-2854 <B.E-2 1.388-1 <8.E-1 ZATE-Y 457E+Z 1.80E =551 <8, E-1
31a 7% 13% 2% 253%
98.2885 <3.E.2 85082  <6.E- TO8E-1  238E+2 B.26E2 <4 B <7 .E-1
31b 11% 15% 2% 5%
Page 3of3
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Baitelle Pacific Northwest Lahoratory
Analyical Chemisiry Laboratory
Radivanzslylics! Group - 325 Bidg.

Clent : 8. Landsman Wind, K82285

Cognizant 3::3&&2&5&»_.%?‘ &6 md f

YN,
Concur: F)}‘”"ﬁz"lf Gt TE

WMeasured Activities {pCifsample)

ALOID Sr80
Client 1D taErrort -
982483 1.78E-3
{3a 4%
98-2463-Duplicate 1.738-3
03z 4%
BE-24685 2.588-4
{Oda 14%
GB-2487 . 7.23E-4
{Ba B
$B-2468 5.6BE.5
50b 57%
B88-2471 IT1E-1
18ty ‘ a%
BB-2473 33184
8h 4%
©8-2474 5.83E-3
20z 3%
BB-2476 3.34E1
2a 3%

. 58-2478 1.08E-3

Y 22a , 5%
88-2480 B.55E-2
23a 5%
882483 1 18E-2
24b 28%
4B-2487 8.04E-2
28b 3%
£8-2488 2.E6E-2
275 4%
$8-2491 4218
28h 3%

Page1of2

SB-2453
A4/24798

Date: ﬁ’;,;f Vi gj‘?ﬁ?

Date: ‘f“/ 2"’/ 75 |
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Measured Activities (uCilsample}

ALOID Sr-g0
Clisnt 1D 1 o Etror %
86-3403 7.35E-1
0a 3%
98-2495-PB" 45062
Procass Blank 18%
g8.2495* 73241
3gb 1%
98-2498" 3.84E+0
40 4%
98-2501* 4.30E+1
424 A%
98-2503* 2 BTE+D
4%a 5%
982508 : 1.88E+0
24 8%
582507 2,89E+1
4sa 5%
08-2855
31h
Standards 95%
an%
Sampizs Spikes 93%
a4%
Blanks <3 E-5
<8.E-6

*Thesa samples ware prapared in the hot cells by scld digesion.

Page 2cf2
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Sottels Pacifie Northwest Laborstory

Analytical Chemistry Laboralory

Radivanadybica! Sroup - 325 Bldg,

Cliest : 8. Langdsman

ALDID

Cognizant Brjesdist

Conour: /RM

Wp#: KB2285

oate: /28

e

T

Measured Activitles Clisample)

Date: :zm b{ﬁ

Total Apha Pu-22Qi240  Pu-2B8Am-241 Cmel2diized  Cme242
Client 18 Error % Efror % Erfor % Ervor % Errar %
PB2453 <2.EB5 <.E8 <1,E-§ <t BB <1 85
s
BB-2464 <2, E-5 <4 E-§ <1.E-§ =1 E-8 <1 E-5
33
882465 <2 E-§ <3 E-B <3 E-8 =5 B8 =555
(4a
SR-2465 <2 BE5 w2 B <265 <3 ES <2 E-5
D4t
GB.2487 <3.E-5 =355 *3.E-5 <3.E-5 <3.E-5
(5a
45-2458 1.48E-5 <8 EH 2.31E-8 <4 E-8 <2 E-5
35h 4% A2%
98-2489 54965 14485 25585 <38 <LE5
106 15% 8% 20%.
G5-2470 1,53E-2 55054 3.27E-3 11582 <3E-§
18s % 21% 1% %
28-2479 Dup 1.30E-2 53364 28265 11862 =3 B8
tHa I 2% 1% 5%
08-2471 7.85E-3 T.14E-4 1.78E-3 5.08E-3 <y B8
18k ' I 6% 5% 11%
$B2473 5.62E-3
t8a 4%
GR47S 15762 <1 E.3 4ABE.S 11562 <1 E-4
1o 3%% 28% 1%
G- 2AT4 1.72E-3 <1 E-4 20384 1.53E-3 =t E-5
20z 4 26% W%
OB-2475 §.83E-2
208 %
9R-2478 3 82E-2 <1 E-3 82053 Z.8DE-2 <1.E4
3 3 21% 9%
G8-2477 7.80E-2
b P ’
59-2478 44384 <1 £-5 A BAE-S 3ATES 1. B8
228 i 26% 13%

Page tof 3

release

v g™

3-26-10
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Measured Activities (pCifsample}

ALCHID Total Alpha PU-Z3W240  Pwlidlama4t  Ome243n244 Cm-242
Chigni 1D Brror % Errar 5% Eror % Error % Errar %
GB-2478 1H3E2
22b 3% ,
Q82480 2.EBE-4 <3.E<5 1184 §72E-& <EE6
- o4 4% 2%
GE-2451 1.48E-3
23 5%
DE2452 1.01E4
243 15%
982483 2TRE-S <2 B 2OVES 7 A2E85 <g.E-7
24b 2% 18% 4%
98-2484 7 B0E-8
2&a 5B%
Q82485 <2.E-5
250
8- J4HE-FB B2BE.4 3A0E-4 4.3884 5288 <7 BT
Progess Blank o4 10% 10% 15%
562486 2E7E1
282 i%
B 2487 5 19E-1 & D2E-2 2.08E-% - ZBAE-S B.49E-4
26h 4% 4% &% 4% 1%
G8-2488 32081
2Ta 4%
©5-2483 £.0884 8.50B-3 4.588.2 S.248.2 1.36E-4
it 5% % 5% 5% 7%
S5-2490 22BE«)
28a T%
GB-2451 4.04E-1 244E-2 1.37E-1 23881 48784
28b 4% &% & 4% 16%
9E-2453 &2pe-2 5.32E-3 33882 427682 21884
fli:] 5% T% &% % 3%

| 852494 78152
30h 5%
98.2495-PB 12083 4 40E-4 7.U0E4 S00E-5 <7 E-8
Peopess Blank 12% 15% 15% 3%
G8-2405 A 28E-1
3%a 3%
82496 1. FBE 1.7GE-2 1.07E1 8.34E.2 =9 E-5
kitis) A% 11% 7% T
GB-2447 $ 852
Ala 5%
88-2488 t.208-2 1.80E-3 7. 50E-3 288E-3 <2.E-4
A0 5% 285% %% 13%
GR-3801 35684 <2 B2 25481 B.23E2 <1 £-3
428 % 5% 5%

Page 2 of 3
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tAeasured Activities (plilsampte)

ALO D Total Alpha PU-23SR40  Pul238Am241  Cm-243/234 Gm-242
Cliend 1D Brror % Error %  Errer % Error % Erear %
48-2502 1.16E+D
A2 3%
G- 2505 B GOE-3 215E-3 58483 b § 181 <f.E-8
43z 5% 2% 8% 3%
SB-2504 A.558.2
43 4%
Q82505 45082
445 4%
48-2508 2.25k2 48083 1 AEEE 34TE3 “YE4
44b §% 16% £% 2%
GB2807 1.08E~1 BATES T.84E-2 2AE-2 <5 E.4
45z % 1% 7% 9%
982308 36851
450 3%
58-3508 Dup 37264
45b 3%
38:2539 2.5
Fa
282540 1.038-5
3% A8%
982852 <2 E-5
38
082552 Dup <3 E-8
i)
SR-2854 4. 1481
k3 4%
08-2855 +. 7581 1.38E-2 & 54E-2 5.84E-2 4 25E-4
- 31 45 5% 5% 5% 16%.
Bank <3, B8, <2E-5
<3.E-B

Epike 1156, 1040, 108%

F4%
#atrix Spike 17B%, B8%, B5%

24%

Pape 3 af 3

324 Building Baseline Radiological Characterization

June 2010

C-8



WCH-412
Rev. 0

APPENDIX D

TOTAL TO REMOVABLE ACTIVITY RATIO CALCULATION
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Total Contamination: Metal Sample Analytical Results (Source: Hill and Hobart 2000, Table 7)

(nCilg)

Sample 800, %0gy 125gp | 3eg | gy | %0gy | 20py Zi'::/ 21am | 28cm | 2%%cm
1-1a <48.4 | 29,432 - 42,847 | 186.7 | <222.4| 6.33 3.41 253.20 | 1.558 |107.517
1-1b <25.6 | 10,960 --- 12,533 ] 83.08 | <93.5 1.90 1.05 71.72 | 0.330 | 22.786
1-2a <42.4 | 25,149 --- 30,756 | 127.7 | <174.8| 5.18 2.99 [22222] 1.366 | 94.279
1-2b <31.8 | 14,798 — 23,714 | 1149 | <127.8| 2.98 1.45 101.20 | 0.374 | 25.808
3-1a <35.6 | 27,210 — 17,773 | 123.7 | <135.6| 3.76 2.46 54.46 | 0.280 | 19.340
3-1b <18.5 | 8,000 — 15,901 | 62.00 | <59.8 2.28 1.43 30.37 | 0.138 | 9.556
3-2a <17.5 | 25,290 - 16,497 | 61.41 <81 3.02 1.99 57.71 0.285 | 19.663
3-2b <0.59 | 15,290 --- 10,704 | 19.31 <9.4 2.83 1.83 33.37 | 0.169 | 11.681
1A-1a <0.52 | 5,450 - 3,116 4.44 <5.2 0.47 0.22 5.72 0.026 1.784
1A-1b | <0.66 | 9,480 — 3,462 9.35 <6.4 0.48 0.27 10.30 | 0.048 | 3.292
1A-1c | <0.15 | 1,589 — 1,927 7.46 <3.9 0.33 0.16 10.99 | 0.049 | 3.390
1A-1d <0.14 | 10,500 — 6,669 9.86 <3.7 0.69 0.74 15.80 | 0.077 | 5.323
1A-1e | <0.31 4,494 --- 1,766 2.98 <2.5 0.37 0.17 3.51 0.015 1.008
1A-1f <0.36 | 7,615 o 4,967 3.36 <5.3 0.75 0.60 3.90 0.016 1.115
1A-1g <0.28 | 15,082 - 14,873 | 7.38 <8.9 2.16 2.08 11.27 | 0.043 | 2.988
1A-1h | <0.38 | 1,364 --- 1,847 1.41 <2.8 0.14 0.09 0.99 0.005 | 0.341
1A-2 <1.03 1,959 81.1 2,377 3.29 <3.3 0.50 0.24 1.98 0.011 0.735
1A-3 <0.05 233 --- 918 0.19 <0.8 0.09 0.04 0.37 0.002 | 0.129
1A-5 <0.13 749 <0.29 500 1.55 <0.9 0.45 0.22 2.27 0.012 0.796
1A-7 <0.49 1,616 | <34.8 | 3,089 9.63 <2.5 2.25 0.97 22.74 | 0.117 | 8.090
1A-8 <0.58 | 2,226 2.01 1,937 4.06 <2.7 0.39 0.15 2.75 0.011 0.748
1A-9 <0.4 1,640 --- 1,595 1.30 <3 0.62 0.30 2.96 0.015 1.005
1A-10 | <0.32 518 — 1,510 1.36 <2.9 0.42 0.19 1.71 0.008 | 0.573
1A-11 <0.54 339 e 646 1.66 <2.7 0.08 0.04 0.59 0.003 | 0.223
1A-12 <0.12 | 4,220 --- 4,051 3.27 <2.8 0.71 0.69 5.18 0.023 1.567
1A-14 <2.3 1,660 — 904 7.31 <45 0.93 0.53 4.65 0.030 | 2.070
2B-1a | <0.35 184 o 424 1.16 <0.8 1.51 1.13 1.77 0.003 | 0.203

2B-1b | <0.02 139 --- 390 0.25 <0.3 0.66 0.49 1.00 0.002 | 0.155

Average| ND 8,114 | 41.56 | 8,132 | 30.72 ND 1.51 0.93 33.38 | 0.179 | 12.363

Max o 29,4321 81.10 | 42,847 | 186.70 --- 6.33 3.41 253.20 | 1.558 {107.517
Removable Contamination: Smear Analytical Results (Source: Hill and Hobart 2000, Table 9)
nCi/smear or nCi/100 cm” o o

Sample 8000 %0g, 125gy | Wog | Wy | 1gy | 28py 24()!::/ 2412:1/ 2300 | 2440
39b <18.5 | 72,428 - 167,582 284 <195.6 — 17.3 106 0.761 52.5
40b <3.5 3,068 - 7,042 14.6 <35.6 --- 1.16 6.63 0.037 2.54
42a <4.5 | 42,228 --- 42,862 164 <85.6 — 19.4 253 1.174 81.0
43a <2.5 1,798 o 1,502 3.30 <15.6 --- 1.51 4.77 0.029 1.97
44b <2.5 1,118 — 4,782 8.90 <15.6 o 4.16 13.7 0.048 3.31
45a <8.5 | 28,128 — 53,302 | 814 <85.6 — 7.83 75.5 0.343 23.7

Average| ND 24,795 46,179 | 92.70 ND 8.56 76.6 0.399 27.5
Max — 72,428 167,582] 284.00 --- 19.40 | 253.00f 1.17 81.00
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Total Contamination: Metal Sample Analytical Results (Source: Hill and Hobart 2000, Table 7)

Etched Etched Total Activity Total Alpha Total Beta-Gamma

Sample| Surface Area g/em? . (nC¥/ . (nCi/ . (nCi/
Area (cm?) | Mass (g) (nCY9) | 100 em® | VD | 100 cm3) | "D | 100 emd)
1-1a 5.30 5.39 1.02 72,838 | 7.41E+06 366 3.72E+04| 72,472 |7.37E+06
1-1b 8.69 8.83 1.02 23,674 |[2.41E+06 96 9.74E+03| 23,578 | 2.40E+06
1-2a 6.52 6.62 1.02 56,359 |5.72E+06 321 3.26E+04| 56,038 |5.69E+06
1-2b 6.54 6.64 1.02 38,759 |3.94E+06 129 1.31E+04| 38,630 |3.92E+06
3-1a 6.44 6.54 1.02 45,187 |4.59E+06 77 7.77E+03] 45,110 | 4.58E-+06
3-1b 7.45 7.57 1.02 24,007 |2.44E+06 41 4.22E+03| 23,965 |2.44E+06
3-2a 9.97 10.12 1.02 41,931 |4.26E+06 80 8.08E+03| 41,851 |4.25E+06
3-2b 5.25 5.33 1.02 26,063 |[2.65E+06 47 4.78E+03] 26,016 |2.64E+06
1A-1a 27.90 57.65 2.07 8,579 | 1.77E+06 8 1.60E+03| 8,571 ]1.77E+06
1A-1b 12.00 23 1.92 12,966 | 2.49E+06 14 2.67E+03] 12,952 | 2.48E+06
1A-1c 5.52 9.81 1.78 3,538 |[6.29E+05 15 2.59E+03} 3,524 |6.26E+05
1A-1d 12.00 22.21 1.85 17,201 |3.18E+06 22 4.06E+03| 17,180 |3.18E+06
1A-1e 11.19 19.29 1.72 6,268 | 1.08E+06 5 8.11E+02| 6,263 | 1.08E+06
1A-1f 9.72 18.65 1.92 12,592 | 2.42E+06 6 1.08E+03] 12,586 |2.41E+06
1A-1g 14.57 29.46 2.02 29,981 |6.06E+06] 16 3.31E+03| 29,965 |6.06E+06
1A-1h 4.70 8.9 1.89 3,214 [ 6.09E+05 1 2.70E+02| 3,213 | 6.08E+05
1A-2 21.80 25.26 1.16 4,424 15.13E+05 3 3.44E+02| 4,421 |5.12E+405
1A-3 42.90 54.83 1.28 1,152 | 1.47E+05 1 6.91E+01| 1,151 |1.47E+05
1A-5 44.50 53.86 1.21 1,254 | 1.52E+05 3 3.99E+02| 1,251 |1.51E+05
1A-7 31.80 39.41 1.24 4,749 15.89E+05 32 3.96E+03| 4,717 |5.85E+05
1A-8 24.80 19.09 0.77 4173 [3.21E+05 4 2.82E+02) 4,169 |3.21E+05
1A-9 33.20 81.11 2.44 3,241 | 7.92E+05 4 1.05E+03] 3,237 |[7.91E+05
1A-10 22.50 39.78 1.77 2,032 {3.59E+05 2 4.39E+02| 2,030 |3.59E+05
1A-11 26.00 50.21 1.93 988 1.91E+05 1 1.65E+02 987 1.91E+05
1A-12 18.20 43.4 2.38 8,282 |1.98E+06 7 1.78E+03} 8,275 |1.97E+06
1A-14 58.90 106.7 1.81 2,580 |4.67E+05 7 1.32E+03] 2,572 |[4.66E+05
2B-1a 12.00 60.86 5.07 614 3.11E+05 3 1.58E+03 611 3.10E+05
2B-1b 16.49 88.41 5.36 532 2.85E+05 2 8.83E+02 530 2.84E+05
Average NA NA 1.78 16,328 | 2.06E+06 47 5.22E+03| 16,281 |2.06E+06
Max NA - NA 5.36 72,838 |7.41E+06 366 3.72E+04| 72,472 | 7.37E+06

Removable Contamination: Smear Analytical Results (Source: Hill and Hobart 2000, Table 9)
Total Activity Total Alpha Total Beta-Gamma

Sample (nCi/ (nCi/ (nCi/ (nCi/ (nCi/ (nCi/
smear) | 100 cm? | smear) | 100 cm? | smear) | 100 cm?)
39b 240,471 | 2.40E+05 177 1.77E+02] 240,294 [ 2.40E+05
40b 10,135 | 1.01E+04 10 1.04E+01] 10,125 [1.01E+04
42a 85,609 |[8.56E+04 355 3.55E+02| 85,254 | 8.53E+04
43a 3,312 {3.31E+03 8 8.28E+00f 3,303 | 3.30E+03
44b 5,930 |5.93E+03 21 2.12E+01} 5,909 |5.91E+03
45a 81,619 |8.16E+04 107 1.07E+02| 81,511 |8.15E+04
Average 71,179 | 7.12E+04 113 1.13E+02| 71,066 |7.11E+04
Max 240,471 | 2.40E+05 355 3.55E+02| 240,294 | 2.40E+05

Total to Removable Activity Ratios
Average 28.97 46.15 28.94
Max 30.80 104.88 30.67
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