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1.0 PURPOSE  
 

Final status surveys, of structural surfaces that remain in place at the conclusion of the 
Plum Brook Rector Facility (PBRF) decommissioning, will include both scans and direct 
measurements.  These techniques do not measure individual radionuclide surface activity 
concentrations directly, rather they measure gross activity.  Evaluation of gross activity 
measurements against release criteria requires the use of either gross activity derived 
concentration guideline levels (DCGLs) or surrogate radionuclide DCGLs.  Application 
of these methods requires knowledge of the radionuclides present and their activity ratios. 

 
DCGLs for individual radionuclides were developed previously and are reported in the 
Final Status Survey Plan for the Plum Brook Reactor Facility (FSSP) [NASA 2006].  
Included in that document was an evaluation of residual contamination radionuclide 
profiles on building structural surfaces.  This document builds on the existing FSSP in 
two ways: 

 
1. by decay-correcting, to February 1, 2007, data from the original FSSP which was 

gathered in early 2004 [MWH 2004] and 
2. by including data obtained from more recent survey campaigns. 

 
The final products of this document are as follows: 

 
1. to refine the surrogate DCGLs, 
2. based on the refined surrogates, to recalculate the adjusted gross activity DCGLs, 

and 
3. to delineate where in the PBRF buildings these new DCGLs apply. 

 

2.0 BACKGROUND 
 

2.1 Montgomery Watson and Harza (MWH) 
 

Under the previous decommissioning contractor, Montgomery Watson and Harza, 
Characterization Packages were developed to collect data (static measurements, 
smears, and spectroscopic analyses) around the PBRF.  Some samples were sent 
to off-site laboratories for 10CFR61 analyses.  A technical report was issued in 
the second half of 2004 detailing results of an investigation (C9000 101I1) [MWH 
2004] of radionuclide activity ratios in concrete surfaces from samples collected 
in early 2004 (TBD-04-003) [NASA 2004].  This technical report was eventually 
incorporated into the FSSP [NASA 2006].   

 
Coding to divine where samples were taken is provided in Appendix A of this 
document.  Results from two additional concrete coring campaigns (E1000 
101C4) [MWH 2005b], which should have been C9000 101I2, and C9000 101I3 
[MWH 2005c]), attempted in May and June of 2005, were detailed in a report 
issued in early August of 2005 [MWH 2005d].  The August, 2005 report contains 
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results from both activation analyses from bio-shield samples and generic 
concrete coring throughout the remainder of the major plant buildings. 
 
Dose assessments and DCGL calculations for building reuse and subsurface 
structures are described in detail in the FSSP and are repeated in the next few 
paragraphs.  The results of those DCGL calculations are reprinted as Table 2-1.  
The DCGLFSS values are the surface activity levels in dpm/100 cm2 that will be 
used during FSS to determine compliance with the 25 mrem/yr unrestricted use 
criterion. 

 
Table 2-1 

Building Re-use DCGLs, Sub-surface Structure Effective Surface DCGLs, and 
DCGLFSS Values 

 

Radionuclide 
Building Reuse 

DCGL 
(dpm/100 cm2) 

Sub-surface Structure 
Effective Surface 

DCGLES 
(dpm/100 cm2) 

DCGLFSS 
(dpm/100 cm2) 

C-14 10,000,000 940,500 940,500 
Fe-55 40,000,000 37,000,000 37,000,000 
Co-60 11,000 182,500 11,000 
Ni-59 99,000,000 80,000,000 80,000,000 
Ni-63 36,000,000 43,000,000 36,000,000 
Sr-90 136,200 33,100 33,100 
Tc-99 14,000,000 1,300,000 1,300,000 
Cs-137 40,500 121,700 40,500 
Eu-152 24,300 520,000 24,300 
Eu-154 4,500 475,800 4,500 

H-3 320,000,000 9,100,000 9,100,000 
Pu-241 228,000 26,000,000 228,000 
Pu-238 4,900 719,200 4,900 

Cm-243/244 6,100 265,500 6,100 
Am-241 4,300 210,200 4,300 
Eu-155 395,000 19,000,000 395,000 
I-129 67,800 14,900 14,900 
Nb-94 15,800 365,100 15,800 
Pu-239 4,400 663,900 4,400 
U-234 31,500 1,200,000 31,500 
U-235 27,100 995,800 27,100 
U-236 33,200 1,200,000 33,200 
U-238 32,900 1,200,000 32,900 

 
For each radionuclide, the DCGLFSS is the lesser of either the DCGL or DCGLES 
values.  NASA made a conscious decision to use the lesser value for each 
radionuclide to be more conservative irrespective of the surface condition.
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The current decommissioning strategy for PBRF calls for the removal of activated 
portions of the concrete bio-shield and disposition of the activated concrete as 
radioactive waste.  Any potentially activated concrete remaining in place will be 
evaluated for residual radioactive contamination volumetrically using the 
subsurface structure DCGL values provided in the FSSP.  Therefore, as part of 
this technical basis document, no samples taken from the reactor bioshield were 
used in the calculation of any DCGLs. 

Volumetric sampling of contaminated concrete, as opposed to surface 
measurements, may be necessary if gross activity measurements are insufficient 
or subsurface activity greater than the DCGLW is suspected.  The results will be 
evaluated either by 1.) calculating the derived total gross beta dpm/100 cm2 in the 
sample and comparing the gross beta results directly to the gross beta DCGL or 
2.) comparing results to the volumetric DCGL values for subsurface structures 
coupled with application of the unity rule.  By way of information only, the 
volumetric structure DCGLs are reprinted from the FSSP as Table 2-2 below.  

 
Table 2-2 

DCGL Values for Sub-surface Structures 
 

Radionuclide  DCGL 
(pCi/g) 

C-14  17 
Fe-55  685 
Co-60  3.3 
Ni-59  2134 
Ni-63  779 
Sr-90  0.6 
Tc-99  25 

Cs-137  2.2 
Eu-152  9.4 
Eu-154  8.6 

H-3  166 
Pu-241  472 
Pu-238  13 

Cm-243/244  4.8 
Am-241  3.8 
Eu-155  354 
I-129  0.27 
Nb-94  6.6 
Pu-239  12 
U-234  22 
U-235  18 
U-236  23 
U-238  22 
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2.2 MOTA Corporation (MOTA) 
 

With the letting of a contract to MOTA, new personnel were hired.  Under the 
direction of the NASA Project RSO, those personnel embarked on additional 
survey campaigns, using Survey Requests (SRs), to gain a better understand of the 
radionuclide distributions around the PBRF site.  Codes used in the SR process 
are self-explanatory and, therefore, not included in this document.  It must be 
noted that to understand how the codes were used and what data corresponds to 
what survey points usually requires interviewing a person involved with the actual 
survey. 

 
As Phase I of a three-phase plan for taking concrete cores from the Reactor 
Building, SR4 documented 365 locations of elevated activity in the Reactor 
Building Quads and Canals.  During Phase II (SR14), seven additional elevated 
activity locations were documented.  Of the 372 locations, only 24 exhibited 
residual activity following removal of wall coverings.  Of the 24, only one 
exhibited detectable activity following secondary scabbling.  Phase III (SR15) 
consisted of concrete coring the walls and floors of the Reactor Building Quads 
and Canals based on data obtained during the previous two phases.  After 
scabbling, a visual inspection of each of the elevated measurement points revealed 
no cracks or avenues for water penetration into the concrete. 

 
As a follow on to data obtained from the Reactor Building, SRs were developed 
for concrete cores to be taken from walls and floors of other PBRF buildings as 
follows: 
 
1. SR24 for the Primary Pump House, Hot Pipe Tunnel, and the Waste 

Handling Building Evaporator Pit, 
2. SR28 for the Fan House, and 
3. SR29 for the remainder of the Waste Handling Building 
 
In addition, SR31 (ROLB) and SR32 (SEB) were modified to allow for the 
collection of wall scraping samples from building sumps. 

2.3 General 
 

A number of issues conspired to force the use of more conservative DCGLs than 
might otherwise be expected.  Those issues are delineated below. 
 
1. Prior to late 2004, the PBRF on-site laboratory lacked a quality assurance 

program.  Therefore, any gamma spectroscopic analyses performed during 
that time frame can only be considered qualitative. 

2. Prior to late 2004, the on-site laboratory didn’t have a NIST-traceable 
geometry for concrete pucks cut from the cores.
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3. Because this was a research facility, there are areas on this site where 
various radionuclides exist exclusively without the presence of Cs-137 
and/or Co-60 as would otherwise be expected (e.g., U-234 in the ROLB 
New Fuel Vault or Ni-63 in the Cold Pipe Tunnel) 

4. For whatever reasons, not all data from MWH-produced characterization 
packages and from the United States Army Corps of Engineers (USACE) 
found its way to NASA’s Document Control organization. 

5. Generally, the buildings are relatively free of loose surface contamination.  
In addition, some percentage of PBRF structural surfaces has been 
decontaminated.  That means that meaningful characterization data can no 
longer be collected. 

 
Recognizing that radionuclide composition in both concrete cores and smears 
should vary considerably across the PBRF facility, the building structure DCGLs, 
once calculated, will be assigned to areas exhibiting similar radiological 
characteristics:  the calculated DCGL, Cs-137-to-Co-60 ratio, and/or the presence 
or absence of other radionuclides.  The expectation is that there will be many 
DCGLs due to the influences of gamma emitters, pure beta emitters (Sr-90, Ni-
63), hard-to-detect species (H-3, C-14, Fe-59), and alpha emitters.  In addition to 
the outright radionuclide differences, there are physical conditions around the site 
which lend themselves to different DCGLs:  pipe leakage, new fuel storage, 
radiochemistry laboratories, and sumps.   

 
Review of the facility design, operational history, and available survey and 
sample results (MWH 2004), indicate that radionuclide constituents in PBRF 
structures should vary widely. Based on previous data, the Cs-137-to-Co-60 ratio 
generally varies over five orders of magnitude.  Bear in mind that the PBRF has 
been shut down for almost 35 years.  This represents six half-lives for Co-60 and 
only one half-life for Cs-137.  More often than not, the expectation will be for Cs-
137 to dominate the mix in each sample, but that does not hold true over the entire 
site. 

  
Section 5 describes how the PBRF structures have been divided into areas based 
on samples that are evaluated in this report.  Radionuclide profiles are developed 
for each sample.  Previously, the “10% Rule” was used to eliminate radionuclides 
which contributed less than 10% of the total dose.  From application of the 10% 
Rule, the list of radionuclides was whittled down to eight.  Lastly, an Adjusted 
Gross DCGL (with surrogate, as appropriate) is developed. 

 
The Adjusted Gross DCGL values for building structural surfaces are listed in 
Table 5-3.  These are surface activity concentrations which correspond to an 
annual dose of 25 mrem/yr to a future building occupant.  These values are 
calculated for each mix of radionuclides in an area.  For rooms in which there is 
embedded piping, the Table 5-3 values will be used in conjunction with 
information obtained from underground piping surveys to demonstrate 
compliance with the 25 mrem/yr standard. 
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To provide context for what follows, a description of what is meant by 
radionuclide profiles is provided here.  The NRC Staff has stated that “A unique 
radionuclide profile must be developed for each of the major types of materials 
expected to remain onsite after remediation” [USNRC 2003].1  To that end this 
Technical Basis Document, TBD 07-001, provides a summary of and the rationale 
for use of various Adjusted Gross DCGLs for building structural surfaces around 
the PBRF site. 

 
The ultimate goal of the PBRF decommissioning project is to release the site for 
unrestricted use in compliance with the NRC’s annual dose limit of 25 mrem/yr 
TEDE to an average member of the critical group.  Additionally, the residual 
radioactivity should be reduced to levels that are as low as reasonably achievable 
(ALARA) [USNRC 1997b].  The NRC dose limits apply to residual radioactivity 
that is distinguishable from background.  The Adjusted Gross DCGL values 
established within the FSSP will not be increased without prior NRC approval.

                                                 
1  NUREG-1757, Volume 2, Appendix O, Answer to Question 1. 
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4.0 MATERIAL DESCRIPTIONS 
 

4.1 Description of Samples 
 

The majority of samples analyzed were concrete cores, smears, and composite 
smears.  Composite smears were used because so little activity could be detected 
on field-counted smears that they were put together (composited) and analyzed on 
site by gamma spectroscopy.  In some cases, floor sweepings, concrete chips, 
paint chips, and sump scrapings were collected and analyzed. 

 
Long concrete cores were taken with a three-inch inside diameter, water-cooled, 
core boring bit mounted to a drill.  Once removed from its hole, the core was 
sliced into one-half inch thick “pucks”.  Each puck was surveyed for beta/gamma 
activity and then analyzed by gamma spectroscopy in the on-site PBRF Counting 
Lab.  Since the on-site lab has no way of homogenizing concrete samples, the 
pucks were counted both face up and face down on the high-purity germanium 
crystal and the activities were averaged for a quantitative analysis.  Some of the 
pucks were sent off site for further analysis to include alpha-emitting 
radionuclides, hard to detects (H-3, C-14, Fe-55), and pure beta-emitters (Sr-90, 
Ni-63). 

4.2 Analysis of Samples 
 

The PBRF has an on-site counting lab capable of counting smears and performing 
gamma spectroscopy.  To supplement the on-site lab, several approved off-site 
labs were used to perform 10CFR61 analyses.  Among these were Severn Trent 
Laboratories, Inc., Earth City, Missouri and Eberline Services Lionville 
Laboratory, Inc., Oak Ridge, Tennessee.  These labs were capable of pulverizing 
concrete to dust or dissolving smears and performing the requisite digestions, 
separations, wet chemistry, and neutralization in order to perform alpha 
spectroscopy, liquid scintillation, and gamma spectroscopy.  
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5.0 ASSESSMENT 
 

5.1 Radionuclide Mixtures for FSS 
  

The radionuclides listed in Tables 2-1 and 2-2 were selected after a detailed 
evaluation of characterization data, collected in 2004, which included concrete 
core samples, smears, and media samples collected for analyses.  Current sample 
data are used to determine the final radionuclide mixtures for FSS. 

The Nuclear Regulatory Commission (NRC) staff considers radionuclides and 
exposure pathways that contribute no greater than 10% of the 25 mrem/yr dose 
criteria to be insignificant contributors [USNRC 2003].  This 10% limit for 
insignificant contributors is an aggregate limitation only.  That is, the sum of the 
dose contributions from all radionuclides and pathways considered insignificant 
will be no greater than 10% of the dose criteria of 25 mrem/yr per 10 CFR Part 20 
[USNRC 1997b].  Table 5-1 shows the radionuclides remaining after removal of 
the insignificant radionuclides from Table 2-1. 

Table 5-1 
DCGL Values for Structures 

 

Radionuclide  DCGL 
(dpm/100 cm2) 

H-3  9,100,000 
Co-60  11,000 
Sr-90  33,100 
I-129  14,900 

Cs-137  40,500 
Eu-154  4,500 
U-234  31,500 
U-235  27,100 
U-236  33,200 

 
The dose from the insignificant radionuclides will be accounted for in 
demonstrating compliance, but may be eliminated from further detailed 
evaluations. The lowest total dose from the remaining radionuclides for PBRF 
structures was evaluated at 90% of the 25 mrem/yr criterion, which means that 
radionuclides potentially representing a dose of 2.5 mrem/yr were eliminated.  To 
ensure the 25 mrem/yr criterion is met, any structural survey unit where the mean 
of FSS results indicates that the dose may be greater than 22.5 mrem/yr (including 
dose from embedded pipe in the given survey unit, if applicable) shall be 
reviewed for compliance with the unrestricted use limit [MWH 2005a].
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5.2 Equations and Inclusion of the MDA 
 

Hard-to-detect radionuclides (low energy beta emitters such as H-3 and I-129) are 
addressed by using a surrogate relationship to a radionuclide that is detectable.  A 
common example would be to relate a specific radionuclide, such as Cs-137, to 
one or more radionuclides of similar characteristics such as H-3.  This directly 
applies to the PBRF as both scans and fixed beta measurements will be used to 
assess surface contamination in comparison to the DCGLs for structural surfaces.  
In such cases, to demonstrate compliance with the release criteria for the survey 
unit the DCGL for the surrogate radionuclide, in this case Cs-137, must be scaled 
to account for the fact that it is being used as an indicator for an additional 
radionuclide, H-3.  The result is referred to as the surrogate DCGL. 

Non-beta emitting hard-to-detect radionuclides are addressed by using the 
equation in section 5.2.2, inserting the beta and alpha activity fractions for f1 and 
f2, and the calculated beta and alpha DCGLs for DCGL1 and DCGL2.   

For structural surfaces, the final DCGL for FSS design and implementation will 
be a gross beta DCGL that represents the 25 mrem/yr unrestricted use criterion.  
There are two steps required to determine the gross beta DCGL: 

1.   perform a surrogate calculation to account for radionuclides that cannot  
readily be measured by a beta-sensitive detector (e.g., plastic scintillation, gas 
proportional) with typical efficiency and 

2.   perform a gross activity DCGL calculation on the surrogate DCGL values and     
other beta-emitting radionuclides determined to be present in significant 
fractions. 

The equations to be used were derived from NUREG-1505 [USNRC 1997a] and 
are presented below. 

5.2.1  Surrogate DCGL Equation 
 

The surrogate DCGL is computed based on the distribution ratio between 
the hard-to-detect radionuclides and the easy-to-detect radionuclides.  The 
surrogate DCGL is calculated using the following equation: 
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Where:  DCGLSur = Surrogate radionuclide DCGL 

DCGL1 = DCGL for the radionuclide to be used as the surrogate for the 
other radionuclides 

DCGL2, DCGL3,… DCGLn, = DCGL for each radionuclide to be 
represented by the surrogate  
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R2, R3, Rn = Ratio of concentration (or nuclide activity fraction) of each 
radionuclide to the surrogate radionuclide  

5.2.2  Gross Beta Equation 
 

Where multiple radionuclides are present, a gross beta DCGL can be 
developed.  This approach enables field measurements of gross activity 
rather than a determination of individual radionuclide activities for 
comparison to the radionuclide-specific DCGLs.  The gross beta DCGL is 
calculated using the following equation: 
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Where:  DCGLGB = gross beta DCGL 

f1, f2, f3, fn = activity fraction of each radionuclide 

DCGLn = DCGL of each radionuclide to be represented by the 
surrogate  

Note 1:  The gross beta equation may also be used to calculate a gross             
alpha DCGL for application in areas where DCGL values are 
established for alpha emitters. 

  Note 2:  If a surrogate radionuclide is used, the “fn” is equal to the   
surrogate radionuclide fraction. 

 Note 3:  The value of 1 in the numerator is replaced by the actual fraction   
of beta (or alpha) emitters if less than 100% of the mixture. 

5.2.3 Unity Rule Equation 
 

When it has been determined that more than one radionuclide is present, 
the unity rule is typically used as the first test to evaluate compliance with 
radiological criteria for license termination.  In lieu of a single gross beta 
(or alpha) DCGL, a unity rule calculation is used to demonstrate 
compliance with the structure surface unrestricted use limit.  A surrogate 
DCGL, if applicable, would be used in the unity rule calculation.  The 
unity rule equation is: 

1.....
3

3

2

2

1

1 ≤++++
n

n

DCGL
C

DCGL
C

DCGL
C

DCGL
C  

Where:  Cn = concentration of radionuclide “n” 

DCGLn = DCGL of radionuclide n.
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If two adjusted gross activity DCGL values (one for alpha and one for 
beta) are used, the unity rule must be applied to demonstrate compliance. 
In the event that the unity rule test fails, i.e., the calculated sum of 
fractions is > 1, then evaluation of the individual radionuclide 
concentrations against their respective DCGL values must be performed. 

5.3 Compilation of Data Analyses from Building Interiors (Appendices D, F, G, H, 
and I) 
 
5.3.1  Cs-137:Co-60 Ratio 

 
Table 5-2 and Figure 5-1 reveal how the Cs-137:Co-60 ratio can affect the 
Gross Beta DCGL.  The individual DCGLs for both Cs-137 and Co-60 are 
40,500 dpm/100 cm2 and 11,000 dpm/100 cm2, respectively.  Figure 5-1 
depicts the data from Table 5-2 in graphical form.  The equation used to 
generate the Gross Beta DCGLs is 
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Where:  f1 and f2 are the activity percentages (in decimal form) of Cs-137 
and Co-60, respectively. 

Without the equation above, you could just as easily interpolate linearly 
between values in the table with less than 1% error from the true value. 

 
Table 5-2 

Cs-137 and Co-60 Percentages and Calculated DCGL 
Activity Percentages Cs-37/Co-60 Gross Beta DCGL 
Cs-137 Co-60 ratio (dpm/100 cm2) 

1 99 0.01 11081 
5 95 0.05 11416 

10 90 0.11 11864 
15 85 0.18 12349 
20 80 0.25 12876 
25 75 0.33 13449 
30 70 0.43 14076 
35 65 0.54 14764 
40 60 0.67 15523 
45 55 0.82 16364 
50 50 1.00 17301 
55 45 1.22 18352 
60 40 1.50 19539 
65 35 1.86 20891 
70 30 2.33 22443 
75 25 3.00 24245 
80 20 4.00 26361 
85 15 5.67 28882 
90 10 9.00 31935 
95 5 19.00 35711 
99 1 99.00 39442 
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Figure 5-1 
Cs-137:Co-60 Ratio vs. Gross Beta DCGL 
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The PBRF has been shut down for almost 35 years.  This represents more 
than six half-lives for Co-60.  It represents just a bit more than one half-
life for Cs-137.  Whereas the expectation would be that Co-60 would 
dominate the radionuclide mix after initial cessation of operations, Co-60 
would not be expected to contribute much activity to the radionuclide mix 
after 35 years. 

 
5.3.2 Evaluation of Core and Smear Data 

 
This section describes the evaluation of all smear and core data obtained to 
date.  This data includes activity profiles generated from gamma 
spectroscopy and both liquid scintillation and alpha spectroscopy 
following radiochemical separations.  Sample results are evaluated to 
develop radionuclide profiles for the building structural surfaces.  
Radionuclide profiles are developed for each sample.  Activity ratios are 
calculated from the individual sample activity ratios in each group.  
The10% Rule is used to eliminate radionuclides which contribute less than 
10% of the total dose.  Lastly, a Gross Beta DCGL (with surrogate, as 
appropriate) is developed.  All calculations were performed in a manner 
identical to that of the FSSP.  All data used in calculations from the FSSP 
was decay-corrected to 2/1/07 to more accurately reflect the true 
radionuclide activity mix.  In particular, cores designated as C9000 101I1 
were decayed from 4/24/04 because the off-site gamma spectroscopic 
analyses do not exist, but it is known that they were analyzed in February 
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and March of 2004.  All cores designated as C9000 101I3 were decayed 
from July 6 and 8, 2005.  All smears were decayed from 2/1/04. 

 
Many sampling campaigns have taken place over the previous four years 
and under different contractors.  The data gathered were not always 
consistent; meaning the same suite of radionuclides was not used from one 
campaign to the next.  This may have helped or hindered the final DCGL 
determination.  We will never know because, in the last year or so, the 
buildings have been cleaned up both physically and, to a limited extent, 
radiologically.  The current expectation is that it will be unlikely that 
contamination at even 10% of any DCGL will be detected during 
performance of the FSS.  This brings up another issue:  smears not being 
the best to use for developing radionuclide profiles.  It can be argued that 
loose surface contamination will be cleaned up prior to implementation of 
the final status survey.  More accurate radionuclide profiles can be 
developed using concrete cores because, it is surmised, the data obtained 
will be indicative of what will be found during the final status survey.  
Without concrete core data smears, and to a lesser extent, paint chips, 
floor sweepings, and concrete chips are all that can be had for analysis. 

 
It must be borne in mind that a grid of smears or samples was not taken on 
each floor throughout each building.  Basic statistics were applied to series 
of data that appear to be similar based on good engineering judgment.  All 
sampling was biased because of the lack of available sites with which to 
obtain a good sample (meaning there wasn’t enough activity to render a 
fair presentation of radionuclides).  In short, the facility is relatively clean 
from a radiological perspective. 

 
The values in Table 5-3 present the Adjusted Gross DCGLs to be used in 
the FSS design packages.  Section 5.2 discussed the equations used to 
generate the values in Table 5-3.  Appendices D, F, and I present the 
actual laboratory analytical data used in the equations and the Adjusted 
Gross DCGL calculations.  Each of the Adjusted Gross DCGLs calculated 
is discussed individually following each table starting with Table 5-4.
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Table 5-3 
DCGLW Values and Activity Fractions for Various Areas of the PBRF 

 

Building or Area 
DCGLW 

(dpm/100 cm2)* H
-3

 

C
o-

60
 

Sr
-9

0 

I-
12

9 

C
s-

13
7 

E
u-

15
4 

U
-2

34
 

U
-2

35
 

 smears concrete 
cores 

radionuclide activity fractions 

Reactor Building (1111)           
Containment outside of the Quads 
and Canals 

          

Area 2 and Lily Pad (0’0” 
Elevation) 

11,563  .9757 .0210 .0013 0 .0020 0 0 0 

          Area 17 (-25’0” Elevation)  37,235 .8820 0 0 0 .0530 0 .0650 0 
     Containment Quads and Canals           
          Quad A  13,450 0 .7499 0 0 .2501 0 0 0 
          Quads B, C, and D  21,566 0 .3305 0 0 .6695 0 0 0 
          Canals E,F, G, and H  31,711 .0116 .1169 0 0 .8699 0 .0016 0 

Mezzanine (+12’0” Elevation) and 
Ground Floor (0’0” Elevation) 

29,060  .5405 .0530 .1145 .0009 .2872 .0039 0 0 

      Area 20 (-15’0” Elevation)  35,296 0 0 0 0 .4840 0 .5160 0 
Area 21 (Basement), Area 22 
(Pump Room), and Pipe 
Trench (-25’0” Elevation) 

 14,600 .0729 .5389 .2222 0 .1205 .0171 .0242 .0042 

Hot Laboratory (1112)           
All areas other than the Cells and 
Hot Pipe Tunnel 

 38,647 0 .0058 .1577 0 .8347 0 .0017 .0001 

      Hot Cells 34,404  .1045 .0255 .3302 .0003 .53787 .0012 .0004 .00003 
      Hot Pipe Tunnel  35,781 .0060 .0203 .3444 0 .6240 0 .0048 .0005 
Services and Equipment Building 
(1131) 
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Building or Area 
DCGLW 

(dpm/100 cm2)* H
-3

 

C
o-

60
 

Sr
-9

0 

I-
12

9 

C
s-

13
7 

E
u- 15
4 

U
-2

34
 

U
-2

35
 

Areas Outside the Cold Pipe Tunnel 27,166  .2707 .0965 .0788 .0142 .4671 .0012 .0698 .0017 
      Cold Pipe Tunnel (entire length)  11,000  0 1.000 0 0 0 0 0 0 
Fan House (1132)           
     All Areas  36,857 .7769 0 0 0 .0563 0 .1668 0 
Waste Handling Building (1133)           
     All Areas  40,051 .0052 .0016 .0260 0 .9634 0 .0036 .0002 
Primary Pump House (1134)           
     Room 4  11,186 .4291 .0956 .0256 .2255 .1892 0 .0334 .0016 
     All Other Rooms  26,348 .5422 .0866 .0939 0 .1881 0 .0805 .0087 
Reactor Office and Laboratory 
Building (1141) 

          

     New Fuel Vault 30,831  .3902 .0076 .0421 .0287 .1755 0 .3438 .0121 
     All Other Rooms 27,166  .2707 .0965 .0788 .0142 .4671 .0012 .0698 .0017 
Hot Retention Area (1155)           

Hot Retention vault and pipe tunnel 
leading to Fan House exterior wall 

34,213  .1362 .0522 .0601 0 .7346 0 .0148 .0021 

WEMS (1192)           
     All Areas 33,834  0 .0756 0 0 .9244 0 0 0 
           
           
Average of 18 activity fractions (does 
not include 3 sets of values in boldface) 

  .2707 .0965 .0788 .0142 .4671 .0012 .0698 .0017 

   Eight activity fractions were inserted into Table 5-4 to calculate the 
Default DCGL 27,166  default DCGL (calculations similar to Appendices D, F, and I) 
 
* see Tables 5-5 through 5-25 for analyses of samples which became the DCGLs and rationale for choosing Table 5-3 values
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Table 5-4 

Computation of Default DCGL Value 
 
          
  DCGL    Nuclide Ratio to Ratio/ 
  (dpm/100cm2)    Distribution Surrogate DCGL 
ALPHA         
U-234 3.15E+04    6.98% N/A N/A 
U-235 2.71E+04    0.17% N/A N/A 

BETA         
Cs-137 4.05E+04    46.71% 1.0000 2.47E-05 
H-3 9.10E+06    27.07% 0.5795 6.37E-08 
I-129 1.49E+04    1.42% 0.0304 2.04E-06 
Co-60 1.10E+04    9.65% N/A N/A 
Sr-90 3.31E+04    7.88% N/A N/A 
Eu-154 4.50E+03    0.12% N/A N/A 
Cs-137 to Co-60 ratio = 4.84E+00   100.00%    
          
Adjusted Gross DCGL        
  DCGL Nuclide Alpha Fraction/  Unity Rule Check 
ALPHA (dpm/100cm2) Fraction Fraction DCGL  Gross*Fract Fract/DCGL 
U-234 3.15E+04 0.06980 0.976 2.22E-06  30,632.80  9.72E-01 
U-235 2.71E+04 0.00170 0.024 6.27E-08  746.07  2.75E-02 
   0.07150 1.000 2.28E-06  31379 1.00 
   Adjusted Gross DCGL 31379 dpm/100cm2 (alpha)   
          
  DCGL Nuclide Beta Fraction/  Unity Rule Check 

BETA (dpm/100cm2) Fraction Fraction DCGL  Gross*Fract Fract/DCGL 
Cs-137 3.73E+04 0.4671  0.7258 1.25E-05  19,514.41  5.23E-01 
Co-60 1.10E+04 0.0965  0.1499 8.77E-06  4,031.56  3.67E-01 
Sr-90 3.31E+04 0.0788  0.1224 2.38E-06  3,292.09  9.95E-02 
Eu-154 4.50E+03 0.0012  0.0019 2.67E-07  50.13  1.11E-02 
   0.6436  1.0000 2.39E-05  26888 1.00 
   Adjusted Gross DCGL 26888 dpm/100cm2 (beta)   
          
Adjusted Gross DCGL (combined alpha plus beta)      
  DCGL  Nuclide Fraction/  Unity Rule Check 

  (dpm/100cm2)  Fraction DCGL  Gross*Fract Fract/DCGL 
DCGL 31379 (alpha) 0.0715 2.28E-06  1,942.38  6.19E-02 
DCGL 26888 (beta) 0.9285 3.45E-05  25,223.79  9.38E-01 
    1.0000 3.68E-05  27166 1.00 
    Adjusted Gross DCGL 27166 dpm/100cm2 (alpha plus beta) 
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In Tables 5-5 through 5-25 the word “indeterminate” sometimes appears under the Cs-137:Co-60 
Ratio column.  This is due to the fact that either the Cs-137 value or the Co-60 value was less 
than MDA meaning the ratio cannot be determined.  The same terminology appears throughout 
Appendices D, F, and I for the same reason.  
 

Table 5-5 
Reactor Building DCGL (smears) 

Area 2 and Lily Pad (0’0” Elevation) 
 

Containment Area 2 and Lilly Pad  Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
Reactor Building 0'0" El., Lilly Pad  0.0761 11537 
Reactor Building 0'0" El., Area 2   0.14 11588 
 MAX 0.14 11588 
 MIN 0.08 11537 
 MEDIAN 0.11 11563 
 MEAN 0.11 11563 
 STD. DEV. 0.05 36 
 dev/mean 42.28% 0.31% 

 
Notice that the two smears taken have Cs/Co ratios such that Co-60 is dominating the mix, hence 
the overall DCGL of 11,563 dpm/100 cm2 very near the Co-60 DCGL of 11,000 dpm/100 cm2. 

 
 

Table 5-6 
Reactor Building DCGL (core) 

Area 17 (-25’0” Elevation) 
 

Reactor Building, Area 17, -25’0” El.  Cs-137:Co-60 DCGL 
1 sample   Ratio dpm/100 cm2 
CTMT -25'0" El., Area 17   3.55 37235 
 MAX 3.55 37235 
 MIN 3.55 37235 
 MEDIAN 3.55 37235 
 MEAN 3.55 37235 
 STD. DEV. 0 0 
 dev/mean 0.00% 0.00% 

 
This single sample showed only low levels of Cs-137 and U-234 with some H-3 at twice its 
MDA.
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Table 5-7 

Reactor Building DCGL (core) 
Quad A (-25’0” Elevation) 

 
Quad A  Cs-137:Co-60 DCGL 
1 sample   Ratio dpm/100 cm2 
Reactor Building -25'0" El.. Quad A (cold joint - floor) 0.404 13450 
 MAX 0.40 13450 
 MIN 0.40 13450 
 MEDIAN 0.40 13450 
 MEAN 0.40 13450 
 STD. DEV. 0 0 
 dev/mean 0.00% 0.00% 

 
Quad A has a large Co-60 component, approximately 75% of the total activity in the slant core, 
which drives the DCGL down and is sufficiently different from the other Quads and Canals to 
warrant its own DCGL. 
 
 

Table 5-8 
Reactor Building DCGL (cores) 

Quads B, C, and D (-25’0” Elevation) 
 

Quads B, C, and D  Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
Reactor Building -25'0" El., Quad C (wall) indeterminate 20120 
Reactor Building -25'0" El., Quad C (cold joint - floor) 8.27 23011 
 MAX 8.27 23011 
 MIN 8.27 20120 
 MEDIAN 8.27 21566 
 MEAN 8.27 21566 
 STD. DEV. 0 2044 
 dev/mean 0.00% 9.48% 

 
Quads B, C, and D had similar data and were sufficiently different from Quad A to merit a 
separate DCGL.  SR-15 (see Appendix G) showed only Cs-137 in both Canal E and Quad C.  
This DCGL is conservative. 
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Table 5-9 
Reactor Building DCGL (cores) 

Canals E, F, G, and H (-25’0” Elevation) 
 

Canals E, F, G, and H  Cs-137:Co-60 DCGL 
4 samples   Ratio dpm/100 cm2 
CTMT -25'0" El., Canal E, Area 18 71.5 38988 
Reactor Building -25'0" El., Canal G (wall) 10.9 34230 
Reactor Building -25'0" El., Canal G (cold joint - floor) indeterminate 24958 
Reactor Building -25'0" El., Canal H (wall)  indeterminate 28668 
 MAX 71.50 38988 
 MIN 10.90 24958 
 MEDIAN 41.20 31449 
 MEAN 41.20 31711 
 STD. DEV. 42.85 6169 
 dev/mean 104.01% 19.45% 

 
Canals E, G, and H are similar enough to be grouped together.  Canal F, being located between 
Canals E and G, would not be expected to show a radionuclide profile radically different from 
the other two in this grouping.  SR-15 (see Appendix G) showed only Cs-137 in both Canal E 
and Quad C so we are assured that this DCGL is appropriately conservative. 
 
 

Table 5-10 
Reactor Building DCGL (smears) 

Mezzanine (+12’0” Elevation) and Ground Floor (0’0” Elevation) 
 

Reactor Building Mezzanine +12'0" El. and Ground Floor 
0'0" El. Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
Reactor Building 0'0" El., Smear  27 33385 
Reactor Building 0'0" El., Smear Duplicate   3.08 24735 
 MAX 27.00 33385 
 MIN 3.08 24735 
 MEDIAN 15.04 29060 
 MEAN 15.04 29060 

 
STD. 
DEV. 16.91 6116 

 dev/mean 112.46% 21.05% 
 
Both of these samples were collected outside of the reactor containment structure in areas 
generally accessible to personnel.
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Table 5-11 
Reactor Building DCGL (core) 

Area 20 (-15’0” Elevation) 
 

Area 20  Cs-137:Co-60 DCGL 
1 sample   Ratio dpm/100 cm2 
Reactor Building -15'0" El., Area 20   indeterminate 35296 
 MAX 0.00 35296 
 MIN 0.00 35296 
 MEDIAN 0.00 35296 
 MEAN 0.00 35296 
 STD. DEV. 0 0 
 dev/mean 0.00% 0.00% 

 
This core was taken near the entrance to the Cold Pipe Tunnel because a leak in a primary water 
pipe in the overhead was known to have existed during operation.  This sample contained an 
approximate 50%-50% mix of Cs-137 and U-234. 
 

 
Table 5-12 

Reactor Building DCGL (cores) 
Areas 21, 22, and the Pipe Trench (-25’0” Elevation) 

 
Area 21 and Area 22  Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
Reactor Building -25'0" El., Area 22  0.342 15325 
Reactor Building -25'0" El., Pump Room Trench, Area 21 0.0785 13874 
 MAX 0.34 15325 
 MIN 0.08 13874 
 MEDIAN 0.21 14600 
 MEAN 0.21 14600 
 STD. DEV. 0.19 1026 
 dev/mean 88.62% 7.03% 

 
These samples were taken on the floor of the -25’0” elevation of the reactor building and in the 
pipe trench.  Since the floor of the pipe trench is sloped and flows toward the pump room (Area 
22), Area 22 is also included in this grouping.  The pipe trench contained Quad and Canal 
Cleanup piping and associated valves and pumps for the same systems were located in Area 22.  
Notice that, because of Cs-137:Co-60 ratios are less than unity, the overall DCGL tend to be 
closer to the Co-60 DCGL. 
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Table 5-13 
Hot Laboratory DCGL (cores) 

All Areas Other than the Hot Cells and Hot Pipe Tunnel 
 

Hot Laboratory - all areas except hot cells and hot pipe 
tunnel Cs-137:Co-60 DCGL 
4 samples   Ratio dpm/100 cm2 
Hot Laboratory 0'0" El., Core #11 (101I1-11) 705 40231 
Hot Laboratory 0'0" El., Core #12 (101I1-12) 26.4 34949 
Hot Laboratory 0'0" El., Core #13 (101I1-13) 8990 39587 
Hot Laboratory 0'0" El., Core #14 (101I1-14) 335 39820 
 MAX 8990.00 40231 
 MIN 26.40 34949 
 MEDIAN 520.00 39704 
 MEAN 2514.10 38647 
 STD. DEV. 4326.17 2480 
 dev/mean 172.08% 6.42% 

 
The area behind the hot cells is known as the Hot Work Area (Room 16).  An adjacent room 
(Room 23) was designated as a decontamination facility.  Room 23 was a concrete block-walled, 
stainless steel-lined room with work tables and sinks.  This room was decontaminated, stainless 
steel was removed, and the block wall was taken down.  No residues were left on the concrete 
floor under the footprint of the room.  Dry wastes would have been processed in the Hot Work 
Area and, though Canal K is immediately adjacent to Room 16, contaminated liquids would 
either not have been expected or would have been cleaned up immediately.  Since the east side of 
the room has a roll-up door for bringing in and removing materials, the expectation is for the area 
to be relatively clean.  The room also has a well-maintained epoxy resin-painted floor.  Three 
samples showed very large percentages of Cs-137 with minor amounts of Co-60, Sr-90, U-134, 
and U-235.  One sample was essentially a 50%-50% mix of Cs-137 and Sr-90.  With that 
information in mind, it is not unexpected that Table 5-13 shows the overall DCGL tends to be 
closer to the Cs-137 DCGL. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



PBRF-TBD-07-001, Rev. 0 
   

   

24 

Table 5-14 
Hot Laboratory DCGL (smears) 

Hot Cells 
 

Hot Laboratory - Hot Cells  Cs-137:Co-60 DCGL 
14 samples   Ratio dpm/100 cm2 
Hot Cell 1 Equipment   4.08 28960 
Hot Cell 2 Equipment   43.56 36482 
Hot Cell 3 Equipment   23.40 34313 
Hot Cell 4 Equipment   3.50 26887 
Hot Cell 5 Equipment   1257.00 39342 
Hot Cell 6 Equipment   32.63 35006 
Hot Cell 7 Equipment   24.77 34556 
Hot Cell 1 Surface   21.60 34167 
Hot Cell 2 Surface  7.51 31571 
Hot Cell 3 Surface  12.77 32636 
Hot Cell 4 Surface  30.12 34928 
Hot Cell 5 Surface  157.62 37590 
Hot Cell 6 Surface   78.85 36950 
Hot Cell 7 Surface   103.74 38263 
 MAX 1257.00 39342 
 MIN 3.50 26887 
 MEDIAN 27.45 34742 
 MEAN 128.65 34404 
 STD. DEV. 327.68 3489 
 dev/mean 254.70% 10.14% 

 
Liquids and solids were both used in the hot cells.  Experiments were taken from the reactor 
rabbit tubes and thermal column to the cells for destructive examination.  All samples were 
dominated by the presence of both Cs-137 and Sr-90.  Very minor amounts of H-3, Co-60, I-129, 
Eu-154, U-234, and U-235 were also present, but having virtually no effect on the DCGL 
calculation.  As 35 years has passed since the facility was shut down, the DCGL will more and 
more approach that of Cs-137 due to radioactive decay.  As an aside, 35 years ago there would 
have been at least 64 times more Co-60 and twice as much Cs-137 than there are today. 
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Table 5-15 
Hot Laboratory DCGL (cores) 

Hot Pipe Tunnel 
 

Hot Laboratory - hot pipe tunnel  Cs-137:Co-60 DCGL 
5 samples   Ratio dpm/100 cm2 
Hot Laboratory -12'0" El., Core #15 (101I1-15) 222 38529 
Hot Laboratory -12'0" El., Core #16 (101I1-16) 39.1 34156 
Hot Laboratory -12'0" El., Core #20 (101I3-20) 54 34707 
Hot Laboratory -12'0" El., HPT-SP4-SL3 (SR 24-8) 16.5 35016 
Hot Laboratory -12'0" El., HPT-SP9-SL2 (SR 24-18) 27.1 36495 
 MAX 222.00 38529 
 MIN 16.50 34156 
 MEDIAN 39.10 35016 
 MEAN 71.74 35781 
 STD. DEV. 85.15 1764 
 dev/mean 118.69% 4.93% 

 
Numerous on-site analyses were performed under SR-24.  Under SR-24, the Cs-137:Co-60 ratios 
generally started at 8 and increased to as high as 834 (see Appendix G).  It should be noted that 
for surface contamination, the DCGL of 35,781 dpm/100 cm2 is appropriate; however, sample 
SR24-5, SR24-7, SR-24-8, and SR24-20 all indicate low Cs-137:Co-60 ratios at various depths 
in the concrete.  This is most likely due to the fact that the Hot Cell drains, which collected in a 
piping header in the overhead, had a chronic leakage problem which deposited much activity on 
the floor below.  This leakage point is in the vicinity of where rooms 25A and 25B meet right 
under Hot Cell 7.  It is recommended that volumetric sampling be performed in this area of the 
Hot Pipe Tunnel to demonstrate compliance.  Table 2-2, DCGL Values for Subsurface 
Structures, lists 23 radionuclides and their corresponding DCGLs that should be used to compare 
volumetric samples in order to determine compliance with the 25mrem/yr, criterion. 
 
At this time, the plan is to remove one inch of floor in the entire tunnel and three inches of 
concrete floor at both the intersection of rooms 25A and 25B and at a location about the 
midpoint of room 25B.  
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Table 5-16 
Services and Equipment Building DCGL (pipe analyses) 

Areas Outside the Cold Pipe Tunnel 
 
Services and Equipment Building – Drains Outside of CPT Cs-137:Co-60 DCGL 
6 pipe analyses (reproduced from App. H)   Ratio dpm/100 cm2 
CPT-4  2.52 22987 
CPT-6  2.70 23481 
CPT-7  2.17 21939 
CPT-7A  2.16 21908 
CPT-8  2.43 22729 
CPT-9   2.09 21682 
 MAX 2.70 23481 
 MIN 2.09 21682 
 MEDIAN 2.30 22334 
 MEAN 2.35 22454 
 STD. DEV. 0.24 717 
 dev/mean 10.34% 3.20% 

 
The Cs-137:Co-60 mix is, more or less, 70%-30%.  It is based solely on samples from inside 
drain piping.  A smear taken in the Cold Pipe Tunnel trench (Appendix G, SR-32, sample SR32-
1) indicates nothing but Cs-137.  No other SEB drain lines were surveyed for both Co-60 and Cs-
137 so ratios cannot be calculated. 
 
Historically, smears collected as part of D1131 402C1 (SEB Basement) were <MDA alpha and 
ranged from <MDA to 54 dpm/100 cm2 beta.  D1131 403C1 (SEB First Floor) smears were 
<MDA alpha and ranged from <MDA to 18 dpm/100 cm2 beta.  There was a suspect area at the 
west side of the north wall of the SEB addition, first floor.  Subsequent surveys indicated no 
detectable contamination.  A sample from the sand filters on the first floor indicated no 
detectable activity.  Previously, a particle was found on the 13’0” elevation mezzanine which 
qualitatively indicated 17,507 pCi/sample of pure Cs-137 (D1131 404C1 FL1 3-1, sample PB04-
00900, CS050504-002, dated 5/6/04).  No other contamination is found in the building. 
 
With no other data available and due to not being able to collect any more samples, it was 
decided that a default DCGL would be appropriate and conservative for this building.  The 
default value from Table 5-3, and calculated in Table 5-4 is 27,166 dpm/100 cm2 for all rooms 
and areas outside of the Cold Pipe Tunnel. 
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Table 5-17 
Services and Equipment Building DCGL (cores) 

Cold Pipe Tunnel 
 

Services and Equipment Building  Cs-137:Co-60 DCGL 
1 sample   Ratio dpm/100 cm2 
Cold Pipe Tunnel -15'0" El., West of N-S Trench (101I3-18) indeterminate 32914 
 MAX 0.00 32914 
 MIN 0.00 32914 
 MEDIAN 0.00 32914 
 MEAN 0.00 32914 
 STD. DEV. 0 0 
 dev/mean 0.00% 0.00% 

 
This sample produced no measurable gamma-emitting radionuclides when analyzed by the on-
site counting laboratory, hence the indeterminate Cs-137:Co-60 ratio.  The sample was sent to an 
off-site lab for analysis due to the presence of a 36,894 dpm/100cm2 beta reading on the top of 
the core puck and a 3,136 dpm/100cm2 beta reading on the bottom.  The off-site lab analysis 
revealed 59.6% Ni-63, 35.9% Sr-90, and 4.5% U-234.  Ni-63 was de-selected, due to its 
negligible contribution to dose (it is a very low energy beta-emitter).  After the Ni-63 was 
removed from the mix, the rebalanced mix became 88.9% Sr-90 and 11.1% U-234. 
 
This information conflicts with the drain data provided in Appendix H.  Drain data shows only 
Cs-137 and Co-60 values as analyses for other radionuclides are not performed.  The Cs-137:Co-
60 ratio for drains in the Cold Pipe Tunnel was 1.62.  This would roughly equate to a DCGL 
20,000 dpm/100cm2.  In addition, a sediment sample taken from debris on the floor near the 
trench (D1131 406C1 FL1R1 L0401-1, sample PB04-00902, CS050404-003, dated 5/6/04) 
indicated virtually all Co-60 and a sample of sediment collected from the trench (D1131 406C1 
FL1R1 L0401-2, sample PB04-00903, CS050404-004, dated 5/6/04) indicated a Cs-137:Co-60 
ratio of 0.014.  Both of the 2004 analyses are qualitative. 
 
In the face of this conflicting data and Appendix G sample SR32-2 indicating nothing but Co-60 
in the trench sludge, prudence dictates use of the more restrictive DCGL for Co-60 of 11,000 
dpm/100cm2.  By using Co-60, the Project will insure that if remediation needs to be performed 
based on Co-60, then we will be under the DCGLs for any other radionuclides that could 
possibly be expected to be found.  In like fashion, when the survey unit passes FSS based on the 
Co-60 DCGL, the Project is assured that it will have passed even if other radionuclides are 
present. 
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Table 5-18 
Fan House DCGL (core) 

All Areas 
 

Fan House  Cs-137:Co-60 DCGL 
1 sample   Ratio dpm/100 cm2 
Fan House -12'0" El., Core #17 (101I1-17)  indeterminate 36857 
 MAX 0.00 36857 
 MIN 0.00 36857 
 MEDIAN 0.00 36857 
 MEAN 0.00 36857 
 STD. DEV. 0 0 
 dev/mean 0.00% 0.00% 

 
With only one sample, indeterminate Cs-137:Co-60 ratio, and no Co-60 detected, the question 
arises as to how a DCGL of less than 40,500 dpm/100 cm2 was determined.  The answer lies in 
the surrogate method for accounting for H-3 (see Appendix D, Addendum 3). 
 
On the 0’0” elevation of the Fan House, samples SR28-3 and SR28-4 indicate all Cs-137 and a 
Cs-137:Co-60 ratio of 8:1, respectively (see Appendix G, SR28).  The 8:1 ratio equates to a 
DCGL of 31,000 dpm/100 cm2.  On the -12’0” elevation, samples SR28-1 and SR28-2 show 
nothing but Cs-137 and would indicate a DCGL of 40,500 dpm/100 cm2.  Using the DCGL of 
36,857 dpm/100 cm2 taken from the -12’0” elevation core #17 (101I1-17) is appropriately 
conservative. 
 

Table 5-19 
Waste Handling Building DCGL (cores) 

All Areas 
Waste Handling Building  Cs-137:Co-60 DCGL 
3 samples   Ratio dpm/100 cm2 
Waste Handling Building -13'0" El., Core #10 (101I1-10) indeterminate 40490 
Waste Handling Building -14'6" El., Evaporator Pit (101I3-16) 401 39646 
Waste Handling Building -14'6" El., WHB-SP2-SL3 (SR24-2) indeterminate 40017 
 MAX 401.00 40490 
 MIN 401.00 39646 
 MEDIAN 401.00 40017 
 MEAN 401.00 40051 
 STD. DEV. 0 423 
 dev/mean 0.00% 1.06% 



PBRF-TBD-07-001, Rev. 0 
   

29 

Appendix G, SR24 and SR29, corroborates the three core samples shown above.  Sample SR24-
1 on the -14’6” elevation displays a Cs-137:Co-60 ratio of greater than 800:1.  Samples SR29-1 
and SR29-2, on the -13’0” elevation, are virtually all Cs-137 with no Co-60 detected.  The Cs-
137:Co-60 ratios, from samples SR29-3 and SR29-4 on the 0’0” elevation, range from roughly 
250:1 to 500:1 or, essentially, all Cs-137.  The 40,051 dpm/100 cm2 DCGL is appropriate under 
the circumstances. 

 
Table 5-20 

Primary Pump House DCGL (cores) 
Room 4 

 
Primary Pump House - Room 4  Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
PPH 0'0" El., Room 4, PPH-R4-SP2-SL1 (SR24-16)  0.815 6341 
PPH 0'0" El., Room 4, PPH-R4-SP1-SL1 (SR24-15)  3.12 16031 
 MAX 3.12 16031 
 MIN 0.82 6341 
 MEDIAN 1.97 11186 
 MEAN 1.97 11186 
 STD. DEV. 1.63 6852 
 dev/mean 82.84% 61.25% 

 
SR24 in Appendix G lists locations in the Primary Pump House where core samples were taken.  
Samples SR24-15 and SR24-16 (above) were sent off site for analysis.  The DCGLs obtained 
from these two samples are driven by H-3 and I-129; both low energy beta-emitters and therefore 
hard-to-detect radionuclides.  These nuclides must be surrogated to Cs-137.  The actual Cs-137 
and Co-60 activities average 29% and 9.6%, respectively for the two core samples.  Cs-137:Co-
60 ratios were 0.815 and 3.12.  Using 11,186 dpm/100 cm2 appropriately accounts for the 
radionuclides expected to be found in Room 4. 
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Table 5-21 
Primary Pump House DCGL (cores) 

All Other Rooms 
 

Primary Pump House - All Other Rooms  Cs-137:Co-60 DCGL 
5 samples   Ratio dpm/100 cm2 
PPH 0'0" El., Room 6, PPH-R6-SP1-SL10 (SR24-12)  indeterminate 25410 
PPH 0'0" El., Room 8, PPH-R8-SP1-SL4 (SR24-11)  indeterminate 27312 
PPH 0'0" El., Room 6, PPH-R6-SP1-SL1 (SR24-12)  10.9 32805 
PPH 0'0" El., Room 5, PPH-R5-SP1-SL1 (SR24-13)  1.48 19743 
PPH 0'0" El., Room 3, PPH-R3-SP1-SL1 (SR24-14) 3.11 26470 
 MAX 10.90 32805 
 MIN 1.48 19743 
 MEDIAN 3.11 26470 
 MEAN 5.16 26348 
 STD. DEV. 5.03 4668 
 dev/mean 97.50% 17.71% 

 
 

SR24 in Appendix G lists six locations in the Primary Pump House where core samples were 
taken.  Data from two sample points in Room 4 are shown in Table 5-20.  Five samples were 
taken from the four remaining locations in the PPH.  Originally, SR24-12 and SR24-16 were sent 
for off-site analyses.  Results indicated the presence of I-129.  The unexpected presence of I-129 
was cause for sending the remaining five samples off site to be analyzed.  It was later decided to 
cordon off Room 4 for its own DCGL since I-129 only appeared in that room.  All other rooms 
were lumped into the same DCGL of 26,348 dpm/100 cm2. 

 
 

Table 5-22 
Reactor Office and Laboratory Building DCGL (chips) 

Areas Outside the New Fuel Vault 
 
Reactor Office and Laboratory Building  Cs-137:Co-60 DCGL 
2 samples   Ratio dpm/100 cm2 
ROLB-RM-210-IM-1 (SR31-2) indeterminate 40500 
ROLB-RM-210-IM-4 (SR31-3)  6 29282 
 MAX 6 40,500 
 MIN 6 29282 
 MEDIAN 6 34891 
 MEAN 6 34891 
 STD. DEV. 0 7932 
 dev/mean 0.00% 22.73% 
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Table 5-22 data is reproduced from Appendix G, SR-31 and the DCGL values were calculated 
from only Cs-137 and Co-60 using the equation in section 5.3.1.  Concrete pieces were chipped 
from the floor, placed in a Marinelli beaker, and analyzed by gamma spectroscopy.  These 
samples were collected prior to scabbling (a decontamination technique) the affected floor area.  
Since only Cs-137 was detected in the first sample, the Cs-137:Co-60 ratio is indeterminate and 
the DCGL for Cs-137 is applied. 
 
Sample analyses from two of three sumps, on the -15’0” elevation, indicated only Cs-137 and at 
levels close to the MDA (see Appendix G, SR-31).  Analysis of a composite of first floor smears 
indicates only Cs-137.  The building is relatively clean from a radiological perspective.  The only 
place where detectable contamination was found was in the New Fuel Vault.  From both talking 
to former PBRF personnel and by knowledge gleaned from records reviews, it is known that 
during reactor operations, the second floor laboratories analyzed samples taken from the reactor, 
including primary system water samples.  It is also known that, prior to their removal, some 
walls in the second floor laboratories were contaminated but that both the levels and radionuclide 
composition of contamination were not characterized.  Due to not being able to collect any more 
samples and based on all the aforementioned, it was decided that a default DCGL would be 
appropriate and conservative for this building.  The default value from Table 5-3, and calculated 
in Table 5-4 is 27,166 dpm/100 cm2 for all rooms and areas outside of the New Fuel Vault. 
 

Table 5-23 
Reactor Office and Laboratory Building DCGL (smears) 

New Fuel Vault 
 

Reactor Operations and Laboratory 
Building  Cs-137:Co-60 DCGL(beta) 
4 samples   Ratio dpm/100 cm2 
ROLB Smear  16.10 33963 
ROLB Smear Duplicate  16.10 33985 
ROLB Smear 2  46.20 27715 
ROLB Smear 2 Duplicate   41.90 27660 
 MAX 46.20 33985 
 MIN 16.10 27660 
 MEDIAN 29.00 30839 
 MEAN 30.08 30831 
 STD. DEV. 16.23 3630 
 dev/mean 53.97% 11.77% 

 
Other than a core taken in the New Fuel Vault, the only quantitative data extant are from the four 
smears shown in Table 5-23.  The core indicated only U-234.   Conversations with retirees 
indicated that experiments and other non-fuel materials were also stored in the vault so further 
analysis, by taking smears for loose surface contamination, was ordered.  Since the DCGLs 
calculated from all four smears are so close, it is assumed that they are right on and the DCGL of 
30,831 dpm/100 cm2 is defensible. 
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Table 5-24 
Hot Retention Area DCGL (concrete pieces and pipe debris) 

Hot Retention Vault and Tunnel to Fan House Exterior 
 

Hot Retention Area -6'0" Elevation  Cs-137:Co-60 DCGL 
2 samples concrete chips and pipe debris)   Ratio dpm/100 cm2 
Hot Retention Area -6'0" Elevation (concrete chips) 14.2 34207 
Hot Retention Area -6'0" Elevation (pipe debris) 14.00 34218 
 MAX 14.20 34218 
 MIN 14.00 34207 
 MEDIAN 14.10 34213 
 MEAN 14.10 34213 
 STD. DEV. 0.14 8 
 dev/mean 1.00% 0.02% 
 
The data show that for locations inside the Hot Retention Area (HRA), on average, the Cs-
137:Co-60 ratio is about 14.1:1.  Results from the HRA give credibility to the use of an Adjusted 
Gross DCGL based on a mixture of Cs-137 and Co-60.  The datum from SR28 (sample 28-5) 
shows only Cs-137 with no Co-60 (see Appendix G) and Table I-2 shows a Cs-137:Co-60 ratio 
of 14.6 for nine Hot Retention Area samples analyzed on site.  Using the mean value of 34,213 
dpm/100cm2 from Table 5-24 is appropriate. 
 

Table 5-25 
WEMS DCGL (sludge samples) 

WEMS North Vault Interior 
 
WEMS -12'0" Elevation  Cs-137:Co-60 DCGL 
3 sludge samples from north vault   Ratio dpm/100 cm2 
Sludge sample #1 (south)  8.96 31908 
Sludge sample #2 (west)  indeterminate 37180 
Sludge sample #1 (north)   9.75 32415 
 MAX 9.75 37180 
 MIN 8.96 31908 
 MEDIAN 9.36 32415 
 MEAN 9.36 33834 
 STD. DEV. 0.56 2909 
 dev/mean 5.97% 8.60% 

 
The WEMS is the PBRF liquid release point and, as such, is known to have controlled the 
release of radioactive effluents during plant operations.  In addition, soil samples taken both 
upstream and downstream of the WEMS have revealed the presence of plant-related radioactivity 
dominated by the isotopes Cs-137, Co-60, and Sr-90.
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Table 5-25 data is taken from sludge samples taken on 10/4/06 and decay-corrected 2/1/07.  
DCGL values were calculated from only Cs-137 and Co-60 using the equation in section 5.3.1.  
Sludge was taken from three locations in the north vault:  at the south wall just before going 
through the trash racks, at the west wall just beneath the 24” pipe inlet, and at the north wall 
beneath the 36” pipe inlet.  The samples were dried and analyzed by gamma spectroscopy on 
10/10/06.  These samples were collected to ascertain the radiological characteristics prior to the 
WEMS being cleaned out.  The 33,834 dpm/100cm2 DCGL from Table 5-25 is appropriate. 
 

5.4 Compilation of Data from Building Exteriors 
 

5.4.1 Historical Perspective 
 

Up to this point, building roofs and exterior walls have not been discussed.  
From an historical perspective, between 1973 and 1985, roofs of the 
Reactor Building (1111), Reactor Office and Laboratory Building (1141), 
Fan House (1132), and Waste Handling Building (1133) were recoated 
with spray-on polyurethane foam insulation covered with Dow Corning 3-
5000 elastomeric silicone.  The roofs of these buildings were surveyed just 
prior to recoating to verify contamination as not present.  As part of the 
1985 Initial Characterization Survey, radiological monitoring performed at 
three grid points on the Hot Lab Roof (1112), Service Equipment Building 
(1131), and Primary Pump House (1134) found no detectable 
contamination. 

 
Subsequent discussion with NASA retirees on 8/12/04 determined that 
some stone removed from the roof surfaces between 1973 and 1985 was 
reported to have elevated activity that was equal to or greater than twice 
background.  This stone was retained on site and was in three piles just 
west of the Hot Retention Tank area [BNI 2004].  In late 2006 and early 
2007, telephone calls to various former employees and interviews with 
current employees indicated that the stone was most likely either 1) 
pushed into a pile at the south end of the Hot Retention Area when all the 
stone/dirt was removed from around the Hot Retention Area or 2) used as 
void space filler in B-25 radioactive waste shipment boxes back when 
MWH was still the site contractor [MOTA 2006a, MOTA 2006b, MOTA 
2007].  Current Radiological Field Operations personnel, who have been 
here since the MWH days, indicated they have no surveys showing this 
material leaving site which corroborates the previous sentence. 

 
NASA used to launder protective clothing on the first floor of the Waste 
Handling Building.  Interviews with current decommissioning personnel 
indicate that the washers and dryers used to launder protective clothing as 
well as a sewing machine used to repair the same were “loaded with hot 
particles” so they were packaged and shipped off site as radioactive waste 
in 2002.  Reviews of building drawings revealed that exhausts for dryers 
were vented directly to the roof of the Waste Handling Building without 
being filtered.  This may be the origin of the three piles of stone 
mentioned above.
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Based on all the previous information, MWH implemented one 
characterization survey package in 2003 and six in 2004 to ascertain the 
radiological status of the exteriors of some PBRF buildings. 
 
C1111 301C1 Reactor Building Roof and Exterior Walls 
C1112 301C1 Hot Laboratory Roof and Exterior Walls 
C1132 301C1 Fan House Roof and Exterior Walls 
C1133 301C1 Waste Handling Building Exterior Walls 
C1134 301C1 Primary Pump House Exterior Walls and Roof 
C1134 301C2 Primary Pump House Exterior Walls 
C1141 215C1 ROLB Roof and Exterior Walls 
 
Each of the six survey packages from 2004 required the following: 

 
1. Perform a beta scan survey of accessible exterior surfaces of the 

building (i.e., roof and walls to two meters only) paying particular 
attention to areas of highest activity (e.g., pits and cracks in the 
roofing material, roof/wall interfaces).  Scans shall be performed 
by moving at a maximum rate of one detector width per second 
while listening to the audible output of the instrument. 

2. Perform a gamma scan survey of accessible exterior surfaces of the 
building roof only, paying particular attention to areas of highest 
activity (e.g., pits and cracks in the roofing material).  Scan 100% 
of the accessible surfaces of the roof. 

3. Perform direct beta measurements at any location of elevated 
activity identified during either beta or gamma scan.  If no areas of 
elevated activity are identified, then randomly select a minimum of 
eight direct beta measurements.  If many areas are discovered, then 
take sample measurements at the highest eight locations identified 
during either the beta or gamma scans.  Note the location of each 
measurement on the appropriate survey map contained in 
Appendix A (of the survey package). 

4. Collect a direct alpha measurement at each direct beta 
measurement location where the beta result was greater than 1,000 
dpm/100 cm2. 

5. Take a contact gamma measurement at each direct beta 
measurement location where the result was greater than 5,000 
dpm/100 cm2 or where elevated readings were observed during the 
gamma scan. 

6. Collect a gamma exposure rate measurement at one meter distance 
from the contact gamma measurement location. 

7. Collect a smear for removable alpha and beta contamination at 
each direct beta measurement location.  Field count smears.  If the 
activity of any smear is greater than 50,000 dpm/100 cm2, then do 
no submit it to the count room.  Note the activity and record in the 
field notes section that the activity is form a field count. 

8. Combine and analyze, by gamma spectroscopy, alpha/beta smear 
samples collected at locations where either the removable alpha 
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was greater than 100 dpm/100 cm2 or the removable beta was 
greater than 1,000 dpm/100 cm2. 

9. For QA/QC purposes, a minimum of 5% of the direct measurement 
points (minimum of one) and surface area scans are selected for 
replicate survey. 

 
In addition, each survey package required the removal of four 18-
inch square pieces of roofing material right down to the metal or 
concrete roof.  The roofs are covered with a layer of felt/tar paper 
and mastic covered by approximately 6 inches of yellow/orange 
foam insulation, then sealed with a kind of elastic polymer material 
painted gray.  The same series of measurements as described above 
were repeated on the base metal or concrete material.  After 
completing this phase, the sections of roofing material were 
replaced and either silicone caulked around the crack and/or 
patched with roof patch. 

 
All surveys were conducted using the following instrumentation: 
 
Ludlum Model 2350 data logger 
Ludlum Model 44-116 beta plastic scintillator 
Ludlum Model 43-90 alpha scintillator 
Ludlum Model 44-10 2”x2” NaI(Tl) gamma scintillator 
Tennelec LB5100 alpha/beta counting system 

 
5.4.2 Analysis 

  
Appendix J consists of the Characterization Survey Unit Summary 
Reports for the seven characterization packages.  Below are the highlights 
of each package. 

 
C1111 301C1 Reactor Building Roof and Exterior Walls 
One positive of four samples taken was 0.466 pCi/g Cs-137 or 
approximately eight times the MDA on the tar paper/roof felt. 

 
C1112 301C1 Hot Laboratory Roof and Exterior Walls 
Two positive of four samples taken were 0.248 and 0.293 pCi/g Cs-137 
and 1.5 and 1.9 times the respective MDAs on tar paper/felt. 

 
C1132 301C1 Fan House Roof and Exterior Walls 
Two positive of four samples taken were 0.656 and 0.237 pCi/g Cs-137 
and 4.9 and 4.8 times the respective MDAs on tar paper/felt. 

 
C1133 301C1 Waste Handling Building Exterior Walls 
Two positive of four samples were 0.527 and 0.761 pCi/g Cs-137 and 1.4 
and 4.1 times the respective MDAs on tar paper/felt.  Additionally, one of 
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the samples showed 0.198 pCi/g Ag-108m or approximately 1.2 times the 
MDA. 

 
C1134 301C1 Primary Pump House Exterior Walls and Roof 
C1134 301C2 Primary Pump House Exterior Walls 
On the Primary Pump House roof no positive samples, of four taken, were 
detected.  Two samples of roofing debris measured 1.53 and 457 pCi/g Cs-
137.  A hot particle collected was less than MDA on the gamma spec and, 
therefore, assumed to be a beta-emitter.  Results are not available as to 
what exactly the particle was.  Both the roof debris and the hot particle 
were removed.  
 
C1141 215C1 ROLB Roof and Exterior Walls 
Four positive of four samples taken were 0.186, 0.160, 0.171, and 0.190 
pCi/g Cs-137 and 2.3, 2.2, 1.2, and 1.6 times the respective MDAs on tar 
paper/felt. 

 
Unless otherwise delineated, all other smears, scans, and direct readings 
were very low; ranging from less than MDA to just above.  With the 
exception of the Primary Pump House, all the other positive sample results 
are most likely due to atmospheric fallout from nuclear bomb tests. 

 
Operations ceased more than 30 years ago and there is virtually no 
expectation that activity due to plant operations will be found in any of 
these buildings.  Nevertheless, NASA Project Management has decided 
that a default DCGL would be both conservative and appropriate for all 
the building exterior surfaces and roofs.  The default value from Table 5-3, 
and calculated in Table 5-4 is 27,166 dpm/100 cm2. 

 
5.5 Compilation of Data from Out Buildings 

 
The list of Out Buildings is as follows: 

 
1135 – Reactor Gas Services Building 
1136 – Reactor Compressor Building 
1151 – Reactor Water Tower 
1152 – Reactor Cooling Tower 
1153 – Reactor Sludge Basins 
1154 – Cold Retention Basins 
1157 – Reactor Precipitator 
1161 – Reactor Substation 
1191 – Reactor Security Building 
1193 – Reactor Radar and Weather Tower House 
1195/9837 – Reactor Cryogenic and Gas Supply System 
1196 – Reactor Gas Storage Structure 
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Of the 12 structures listed above, only the Cold Retention Basins (1154) are 
known to have plant-related activity present.  The other 11 buildings would not be 
expected to show any signs of contamination, either because of where they are 
physically located on site or because of their intended use or both. 
 
Because of the presence of plant-related activity, the current plan for the Cold 
Retention Basins (CRB) is to tear them out of the ground and perform soil sample 
analyses to show compliance with the regulations.  Presently, the CRBs are filled 
with water due to in-leakage. 
 
NASA Project Management has decided to use the default DCGL calculated in 
Table 5-4 of this document.  Therefore, 27,166 dpm/100 cm2 should be used 
during the FSS of the remaining 11 structures.  Since the results of the six survey 
packages revealed no detectable contamination greater than release criteria and 
there was no loose contamination found on what remains of the structures, they 
should be surveyed to the least stringent criteria.  In addition, the remaining 11 
structures were built at the same time, built of the same materials, and there is no 
reason to believe that plant-related contaminants migrated to any of the buildings 
not surveyed. 
 
The Cooling Tower was “found free of radioactive contamination” as stated in 
section 1.9 of the NASA Specifications for Demolition of Structure 1152.  The 
final radiological survey of the cooling tower, to support that statement, was 
prepared August 22, 1983.  The cooling tower basin and clear well are currently 
buried.  The plan for these structures is to excavate them and survey to the default 
DCGL of 27,166 dpm/100 cm2.  If contamination in excess of the DCGL is 
discovered, then actions up to, and including, remediation and reclassification will 
take place. 

 
 
6.0 CONCLUSIONS 
 

From section one, the final products of this document are as follows: 
 

1. to refine the surrogate DCGLs, 
2. based on the refined surrogates, to recalculate the adjusted gross activity 

DCGLs, and 
3. to delineate where in the PBRF buildings these new DCGLs apply. 

 
Appendices D, F, and I refine the surrogate DCGLs and recalculate the adjusted gross 
activity DCGLs.  Appendices J and K provide the rationale for DCGLs to be used on the 
building exterior walls and roofs.  Table 5-3 delineates where the new DCGLs apply for 
the specific area where the concrete cores and smears were taken.  Appendix L shows, 
room-by-room and building-by-building, where the new DCGLs will be applied 
throughout the PBRF.
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Note that as time goes on, the Cs-137-to-Co-60 ratio increases since the Cs-137 half life 
is more than five times as long as the Co-60 half life.  Also, since in general Cs-137 
represents the majority of the activity in most samples, the adjusted gross DCGL 
increases over time. 

 
There are 19 DCGLs needed to adequately describe the radionuclide ratios found on the 
interior building surfaces at the PBRF.  There is one default DCGL to be used in areas 
where data is limited or non-existent:  including both interior and exterior building 
surfaces.  Bear in mind that non-existent doesn’t mean there is no rationale for choosing 
to use the default.  In general, the default is used for building exterior walls and roofs, out 
buildings that housed liquid and gas supplies used in the buildings, and interiors of 
buildings where little or no plant-related activity was detected.  The DCGLs range from 
11,000 to 40,051 dpm/100 cm2 depending on the area of the PBRF that is being surveyed 
for FSS. 
 
Cs-137 and Co-60 constitute the most prevalent radioactive species throughout the site.  
Their activity ratio is very useful for evaluating survey measurements.  The use of MDA 
values in the calculations for the various DCGLs (see Appendices D, F and I) inserts 
conservatism into each DCGL value. 

       
Other conclusions are:  

 
1. DCGLs in rooms and buildings which housed Primary Cooling Water system 

piping (Quad and Canal Clean-up pipe trench, Area 22, and the Cold Pipe Tunnel 
due to a pipe leak in the overhead) generally were dominated by Co-60.  In 
addition, both Ni-63 and Sr-90 were represented in contamination deposits.  
Transuranics are present at very low activity fractions.  The Cs-137:Co-60 activity 
ratio is relatively low.  The Primary Pump House is a special case where, in Room 
4, I-129 and H-3 are dominating the mix in the absence of both Cs-137 and Co-
60. 

 
2. The numbers of radionuclides detected and average activity levels generally show 

decreasing trends with distance from the Primary Coolant Water and Quad and 
Canal piping.  As such, considerable changes in the radionuclide composition 
occur.   

 
3. Beta-gamma emitters comprise a significant activity fraction in most areas of the 

site.  Thus, beta measurements are useful for FSS in most areas.  In the Hot Pipe 
Tunnel, where rooms 25A and 25B intersect, it was noted in the core analyses that 
very low Cs-137:Co-60 ratios occur at depth and that, therefore, volumetric 
sampling will have to be performed in order to demonstrate compliance with the 
decommissioning regulations. 

 
4. The radionuclides identified as HTD constitute a significant fraction of the total 

activity in area with comprehensive sample analyses. This report assigns H-3 and 
I-129 to the HTD class.  H-3 and I-129 emit betas of very low average energy (6 
keV for H-3 and 50 keV for I-129) and are barely detectable by most plastic 
scintillation detectors designed for field use.  They all have very low detection 
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efficiencies (<<<1%, 1 or 2 %, and 4%, respectively).  The pure beta emitters, 
mostly Sr-90, constitute a relatively small fraction of the activity in all areas.  
Fortunately, other easier-to-detect beta-gamma emitters present in the same 
samples provide sufficient detectable betas to enable FSS using direct surface beta 
measurements.  While none of these radionuclides contribute significantly to the 
dose to future building occupants from structural surface residual contamination, 
their presence should be accounted for.  Their activity fractions are required for 
calibration of beta detectors and interpretation of direct surface beta 
measurements on surfaces with significant activity fractions of I-129.   

 
5. The presence of alpha-emitting radionuclides that were not de-selected comprises 

< 5% of the activity in most samples.  Under the PBRF Final Status Survey Plan 
future building occupancy scenario and conceptual dose model for structures, 
alpha emitters make an extremely small contribution to the dose; however, they 
are accounted for in all DCGL calculations where they appear in the radionuclide 
mix. 
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CODING FROM OLD PROCEDURE PBRF-CS-015, REVISION 1
 
Each code was referred to as a Location Code (LC).  The codes came in groups of five because the 
Ludlum Model 2360 Data Logger, used when the old survey packages were developed, had memory 
which could support a 30 character alphanumeric identifier.  The groupings and LCs are listed below. 
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PBRF Survey Measurement Location Code Example Sheet  
 

LC1 LC2 LC3 LC4 LC5 LC6 
Survey Group and Survey Unit Class/ Survey Category Detector Type/ Survey Grid ID Survey Point 
Survey Area ID Survey Unit ID and Material Code Survey Count Type or Room Number or Measurement 

 and Survey Reason  Background Mode  Location 
Positions (P) 1-5 Positions (P) 1-5 Positions (P) 1-5 Positions (P) 1-5 Positions (P) 1-5 Positions (P) 1-5 

C 1 1 1 1 1 0 1 C 1 F L 1 C 1 B 0 2 F A D A C 3 5 0 0 0 0 1 
P1 – a one character code to  P1 – a one character code to  P1, P2, and P3 - a three  P1, P2, and P3 - a three  P1, P2, P3, P4, and P5 – can  A five character counter to  
identify the survey group identify the survey unit character code to identify the  character code to identify the  be a five character code to  track measurement or sample  
 Classification survey surface survey detector identify the survey grid ID,  numbers, as required 
A – impacted environs    room number, or system   
B – non-impacted environs 1 – Class 1 FLx – floor A01 – 43-68A (alpha) number  
C – impacted structures 2 – Class 2 LAx – open land area B01 – 44-40B   
D – non-impacted structures 3 – Class 3 SAx – surface soil (0”-6”) G01 – 44-10 (15 cm.)   
E – impacted systems 4 – Non-Impacted ESx – system exterior ZZZ – not used   
F – non-impacted systems  x will be a numeric sequence    
G – background structures  starting with 1 See next page for entire listing   
H – background environs P2 and P3 – a  two character   of detector codes   
 code to identify the survey  See next page for entire listing    
 unit of structure, soil, and system     
P2, P3, P4, and P5 – a four   surface codes P4 – a one character code to    
character code to identify the  01 – Quad A  identify the type of count   
survey area 12    – Quad E     
 21 – Mock-up Reactor P4 and P5 – a two character  Source Check (SC) Types   
1110 - Containment  code to identify the material A – pre-use SC background   
1111 – Reactor Building  Type B – pre-use SC count   
1112 – Hot Laboratory P4 and P5 – a two character   C – post SC background   
1131 – Serv. & Equip. Bldg. code to identify the reason for A1 – asphalt D – post SC count   
1132 – Fan House the survey B1 – brick F – field count   
1133 – Waste Handling Bldg.  B2 – cay tile pipe G - field background   
1134 – Primary Pump House Bx – background survey C1 – concrete (bare) S – field scan   
1135 – Gas Services Building Cx – characterization C2 – concrete (painted)    
1136 – Compressor Building Ix – investigation C3 – concrete (epoxy)    
1141 – Rx. Ops. & Lab. Bldg. Fx – final status survey D1 – cinder block (bare) P5 – a one character code to    
1151 – Water Tower Px – post-remediation D2 – cinder block (painted) identify background subtract   
1155 – Hot Retention Area Qx – QA/QC D3 – cinder block (epoxy) method for direct   
1191 – Reactor Security Sx – scoping survey G1 – miscellaneous material measurements   
1192 – Effluent Monitor Sys. Vx – verification survey M1 – metal    
1195 – Cryo. & Gas Supply x will be a numeric sequence P1 – porcelain A – average background   
 starting with 1 R1 – sediment N – not required   
  S1 – soil S – single background per   
The LC1 code is also used to   V1 – vegetation reading   
designate the source number  The LC2 code is also used to  W1 – water    
during source checks designate DRT01 or DRT02  Y1 – ceramic tile    
 during source checks     
PB017 – PBRF assigned       
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LC3 LC3 LC3  LC4 LC4 
Survey Category Survey Category Survey Category  Detector Type/ Detector Type/ 

and Material Code and Material Code and Material Code  Survey Count Type Survey Count Type 
Positions (P) 1-3 Positions (P) 1-3 Positions (P) 1-3  Positions (P) 1-3 Positions (P) 1-3 

Structures Soils Systems    
      
BEx – building exterior surfaces EPx – effluent pathway DFx – floor drain  A01 – 43-68A (alpha) L01 – alpha/beta smear analysis 
BIx – building interior surfaces LAx – open land areas DMx – storm drain  A02 – 43-5 (alpha) L02 – gamma spec smears 
CLx – ceiling MDx – sediment samples DSx – sewer drain  A03 – 43-90 (alpha) L03 – H3 water sample 
EQx – plant equipment MMx – misc. materials ESx – system exterior  A04 – 43-37A L04 – gamma spec soil sample 
FDx – floor drains SAx – 0-15 cm surface soil ISx – system interior  B01 – 44-40B L05 – gamma spec core bore 
FLx – floor surfaces SBx – 15-30 cm subsurface soil MEx – misc. equipment  B02 – 44-116 L06 – gamma spec water 
MAx – misc. equip. SCx – 30-60 cm subsurface soil SPx – system piping  B03 – 44-9 L07 – gamma spec smear analysis 
MIx – interior of equip. & matl. SDx – 60-90 cm subsurface soil   B04 – 43-68B L08 – lead analysis 
PAx – paved areas SEx – 90-120 cm subsurface soil   B05 – 43-106B L09 – PCB sample analysis 
RDx – roof surface drain SFx – 0-1 m subsurface soil   B06 – 44-40B (25 ft. cable) L10 – asbestos sample analysis 
RFx – roof surfaces SGx – 1-2 m subsurface soil   B08 – 43-37B L11 – gamma spec. misc. material 
RWx – roadways SHx – 2-3 m subsurface soil   B09 – 44-116A (interior 8” dia. pipe) L12 – gamma spec sediment sample 
STx – stairway SIx – 3-4 m subsurface soil   B10 – 44-116B (interior 10” dia. pipe) L13 – beryllium sample analysis 
SWx – sidewalks SJx – 4-5 m subsurface soil   B11 – 44-116C (interior 12” dia. pipe) Q01 – gamma spec soil QA 
WAx – wall surfaces SZx – subsurface soil   B12 – 44-116D (int. 14”-18” dia. pipe) Q02 – gamma spec smear QA 
WLx – lower wall surfaces WSx – water samples   B13 – 44-116E (int. 20”-26” dia. pipe) Q03 – alpha/beta smear QA 
WUx – upper wall surfaces    B14 – 44-116F (10’ probe cable) Q04 – H-3 smear QA 
    G01 – 44-10 (15 cm.) Q05 – gamma spec core bore QA 
    G02 – 44-10 (1 meter) Q06 – gamma spec water QA 
    G03 – 44-10 (50 cm.) Q07 – H-3 water QA 
    G06 – 44-2 (1 meter) Q08 – lead analysis QA 

Q09 – PCB sample QA      
Q10 – asbestos sample QA      
Q11 – gamma spec. misc. material QA      
Q12 – gamma spec sediment sample QA      
ZZZ – not used      
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Concrete core location maps are provided to show the reader from where all concrete cores were 
taken.  Most areas of the PBRF are represented; however, one will note that both the Hot 
Laboratory and the Reactor Building are represented more than any of the other buildings.  This 
is because, based upon the preponderance of the evidence, both those buildings showed plentiful 
signs of residual contamination with which to obtain concrete samples.  The other buildings not 
only displayed limited contamination, but also appeared to be free of residual contamination 
altogether. 
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List of Concrete Core Locations with 

Corresponding Gamma Spectroscopy Log Numbers and 
Summaries of Gamma Spectroscopic Data for Site Structures 

 
 
 
There have been seven campaigns (C9000 101I1, E1000 101C4, C9000 101I3, SR-15, SR-24, 
SR-28, and SR-29) conducted since 2004 to gather concrete cores.  Cores are three inches inside 
diameter and are subsequently cut into one-half inch-thick pucks.  Most of the pucks were 
analyzed on site and some were sent for off-site analyses.  Addendum 1 provides a listing of all 
PBRF locations where concrete cores were taken.  Each location has an associated Plum Brook 
gamma spectroscopy log number and a description of the approximate location where the core 
was taken.  Site maps have been produced which document the sample locations (see Appendix 
B, Concrete Core Location Maps).  Boldface type indicates that, in addition to on-site analysis, 
cores were sent for off-site analysis as well. 
 
Addendum 2 shows the boldface-typed Off-Site Laboratory gamma spec numbers from 
Appendix 1 with their corresponding analytical results. 
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Survey Package 

or 
Survey Request  

Sample 
Point 

Approximate 
Location Description 

Plum Brook 
Gamma Spectroscopy 
Sample Log Number 

Survey Package or 
Survey Request 

Sample Identifier 

Off-site Lab. 
Gamma Spec. 

Number 
C1134-201C2 
C9000-101I1 

1 Primary Pump House, 
El. 0’0”, Rm.1 (floor) 

Unknown C1134 201C2 FL1C1 L0501-1 
Package and all data lost 

Unknown 

 2 Primary Pump House, 
El. 0’0”, Rm.2 (floor) 

Unknown C1134 201C2 FL1C1 L0503-1 
Package and all data lost 

Unknown 

 3 Primary Pump House, 
El. 0’0”, Rm.1 (floor) 

Unknown C1134 201C2 FL1C1 L0507-1 
Package and all data lost 

Unknown 

C9000 101I1 4 Reactor Building, 
El. 0’0”, Area 1 
(floor) 

PB04-00398, PB04-00515 
PB04-00399, PB04-00516 

PB04-00434 (puck crushed) 

C9000 101I1 FL1C1 L0504-02 
C9000 101I1 FL1C1 L0504-02A 
C9000 101I1 FL1C3 L0504-01 

CS022004-002 
CS022004-003 
CS022304-028 

 5 Reactor Building, 
El. -25’0”, Pump 
Room, Area 22 
(trench floor) 

PB04-00400, PB04-00509 
PB04-00401, PB04-00510 
PB04-00402, PB04-00511 
PB04-00403, PB04-00512 

C9000 101I1 FL1C1 L0505-01 
C9000 101I1 FL1C1 L0505-01A 
C9000 101I1 FL1C1 L0505-02 
C9000 101I1 FL1C1 L0505-02A 

CS022004-004 
CS022004-005 
CS022004-006 
CS022004-007 

 6 Reactor Building, 
El. -25’0”, Canal E 
(floor) 

PB04-00439 
PB04-00440 
PB04-00441 
PB04-00442 

C9000 101I1 FL1C3 L0506-01 
C9000 101I1 FL1C3 L0506-01A 
C9000 101I1 FL1C1 L0506-02 
C9000 101I1 FL1C1 L0506-02A 

CS022304-001 
CS022304-002 
CS022304-003 
CS022304-004 

 7 Reactor Building, 
El. -15’0”, Area 20 
(floor) 

PB04-00443, PB04-00513 
PB04-00444, PB04-00514 

PB04-00445 
PB04-00446 

C9000 101I1 FL1C1 L0507-01 
C9000 101I1 FL1C1 L0507-01A 
C9000 101I1 FL1C1 L0507-02 
C9000 101I1 FL1C1 L0507-02A 

CS022304-005 
CS022304-006 
CS022304-007 
CS022304-008 

 8 Reactor Building, 
El. -15’0”, Area 20 
(floor) 

Not sliced  N/A 

 9 Reactor Building, 
El. -25’0”, Area 17 
(floor) 

PB04-00448 
PB04-00449 
PB04-00450 
PB04-00451 

C9000 101I1 FL1C3 L0509-01 
C9000 101I1 FL1C1 L0509-01A 
C9000 101I1 FL1C1 L0509-02 
C9000 101I1 FL1C1 L0509-02A 

CS022304-009 
CS022304-010 
CS022304-011 
CS022304-012 

 10 Waste Handling 
Building, El. -13’6”, 

PB04-00452 
PB04-00453 

C9000 101I1 FL1C3 L0510-01 
C9000 101I1 FL1C3 L0510-01A 

CS022304-013 
CS022304-014 
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Room 15 (floor) PB04-00459 
PB04-00460 

C9000 101I1 FL1C1 L0510-02 
C9000 101I1 FL1C1 L0510-02A 

CS022304-015 
CS022304-016 

 11 Hot Laboratory, 
El. 0’0”, Room16 
(floor) 

PB04-00412 
*PB04-00413* 
PB04-00414 
PB04-00415 
PB04-00538 
PB04-00539 
PB04-00540 
PB04-00541 

C9000 101I1 FL1C1 L0511-01 
C9000 101I1 FL1C1 L0511-01A 
C9000 101I1 FL1C1 L0511-02 
C9000 101I1 FL1C1 L0511-02A 
C9000 101I1 FL1C1 L0511-03 

C9000 101I1 FL1C1 L0511-03A 
C9000 101I1 FL1C1 L0511-04 

C9000 101I1 FL1C1 L0511-04A 

CS022004-008 
CS022004-009 
CS022004-010 
CS022004-011 
CS030504-001 
CS030504-002 
CS030504-003 
CS030504-004 

 12 Hot Laboratory, 
El. 0’0”, Room17 
(floor) 

PB04-00419 
PB04-00421 
PB04-00422 
PB04-00423 

C9000 101I1 FL1C3 L0512-01 
C9000 101I1 FL1C1 L0512-01A 
C9000 101I1 FL1C1 L0512-02 
C9000 101I1 FL1C1 L0512-02A 

CS022004-016 
CS022004-017 
CS022004-018 
CS022004-019 

 13 Hot Laboratory, 
El. 0’0”, Room16 
(floor) 

PB04-00424 
PB04-00425 
PB04-00427 
PB04-00428 
PB04-00542 
PB04-00543 
PB04-00544 
PB04-00545 

C9000 101I1 FL1C3 L0513-01 
C9000 101I1 FL1C1 L0513-01A 
C9000 101I1 FL1C1 L0513-02 
C9000 101I1 FL1C1 L0513-02A 
C9000 101I1 FL1C1 L0513-03 

C9000 101I1 FL1C1 L0513-03A 
C9000 101I1 FL1C1 L0513-04 

C9000 101I1 FL1C1 L0513-04A 

CS022004-020 
CS022004-021 
CS022004-022 
CS022004-023 
CS030504-005 
CS030504-006 
CS030504-007 
CS030504-008 

 14 Hot Laboratory, 
El. 0’0”, Room16 
(floor) 

PB04-00416 
PB04-00417 
PB04-00418 
PB04-00419 

C9000 101I1 FL1C1 L0514-01 
C9000 101I1 FL1C1 L0514-01A 
C9000 101I1 FL1C1 L0514-02 
C9000 101I1 FL1C1 L0514-02A 

CS022004-012 
CS022004-013 
CS022004-014 
CS022004-015 

 15 Hot Pipe Tunnel, 
El. -12’0”, Room 25A 
(floor) 

PB04-00461 
PB04-00462 
PB04-00463 
PB04-00464 
PB04-00546 
PB04-00547 
PB04-00548 
PB04-00549 

C9000 101I1 FL1C1 L0515-01 
C9000 101I1 FL1C1 L0515-01A 
C9000 101I1 FL1C1 L0515-02 
C9000 101I1 FL1C1 L0515-02A 
C9000 101I1 FL1C1 L0515-03 

C9000 101I1 FL1C1 L0515-03A 
C9000 101I1 FL1C1 L0515-04 

C9000 101I1 FL1C1 L0515-04A 

CS022304-017 
CS022304-018 
CS022304-019 
CS022304-020 
CS030504-009 
CS030504-010 
CS030504-011 
CS030504-012 
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 16 Hot Pipe Tunnel, 
El. -12’0”, Room 25A 
(floor) 

PB04-00465 
PB04-00466 
PB04-00467 
PB04-00468 

C9000 101I1 FL1C1 L0516-01 
C9000 101I1 FL1C1 L0516-01A 
C9000 101I1 FL1C1 L0516-02 
C9000 101I1 FL1C1 L0516-02A 

CS022304-021 
CS022304-022 
CS022304-023 
CS022304-024 

 17 Fan House, 
El. -12’0”, Room 8 
(floor) 

PB04-00487 
PB04-00488 
PB04-00489 
PB04-00490 

C9000 101I1 FL1C1 L0517-01 
C9000 101I1 FL1C1 L0517-01A 
C9000 101I1 FL1C1 L0517-02 
C9000 101I1 FL1C1 L0517-02A 

CS022704-001 
CS022704-002 
CS022704-003 
CS022704-004 

 18 Hot Pipe Tunnel, 
El. -12’0”, Room 25B 
(floor) 

Not sliced  N/A 

 19 Primary Pump House, 
El. 0’0”, Room 4 
(floor) 

Not sliced  N/A 

 20 Hot Pipe Tunnel, 
El. -12’0”, Room 25B 
(floor) 

Not sent off site PDI-006 collected in 2000 N/A 

 21 ROLB, El. -15’0”, 
New Fuel Vault 
(floor) 

PB04-00525 
PB04-00526 
PB04-00527 
PB04-00528 

C9000 101I1 FL1C1 L0521-01 
C9000 101I1 FL1C1 L0521-01A 
C9000 101I1 FL1C1 L0521-02 
C9000 101I1 FL1C1 L0521-02A 

CS030404-002 
CS030404-003 
CS030404-004 
CS030404-005 

C9000-101I3 1 Reactor Building, 
El. -25’0”, Quad A 
(south wall slant core) 

PB05-01924T, PB05-01924B 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 1-1P1 
C9000 101I3 WL1C1 L05 1-2P4 
C9000 101I3 WL1C1 L05 1-2P5 

C9000 101I3 WL1C1 L11 1-3 

N/A 
CS050630-058 
CS050630-059 
CS050630-057 

 2 Reactor Building, 
El. -25’0”, Quad C 
(north wall slant core) 

PB05-01938T, PB05-1938B 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 2-1P1 
C9000 101I3 WL1C1 L05 2-1P2 

C9000 101I3 WL1C1 L11 2-3 
C9000 101I3 WL1C1 L05 2-4P1 
C9000 101I3 WL1C1 L05 2-4P2 

CS050630-061 
CS050630-062 
CS050630-060 
CS050630-063 
CS050630-064 

 3 Reactor Building, 
El. -25’0”, Quad A 
(north wall) 

PB05-01927T, PB05-1927B 
N/A 
N/A 

C9000 101I3 WL1C1 L05 3-1P1 
C9000 101I3 WL1C1 L05 3-1P2 
C9000 101I3 WL1C1 L05 3-1P3 

CS050630-001 
CS050630-002 
CS050630-003 

 4 Reactor Building, Sample not taken N/A N/A 
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El. -25’0”, Quad C 
(wall) 

 5 Reactor Building, 
El. -25’0”, Quad B 
(east wall) 

PB05-02625T, PB05-02625B C9000 101I3 WL1C1 L05 5-2P1 N/A 

 6 Reactor Building, 
El. -25’0”, Quad D 
(wall) 

Sample not taken N/A N/A 

 7 Reactor Building, 
El. 0’0”, Lily Pad 

PB05-01911T, PB05-01911B 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 FL1C1 L05 7-1P1 
C9000 101I3 FL1C1 L05 7-1P2 
C9000 101I3 FL1C1 L05 7-1P3 
C9000 101I3 FL1C1 L05 7-1P4 
C9000 101I3 FL1C1 L05 7-1P5 
C9000 101I3 FL1C1 L05 7-1P6 
C9000 101I3 FL1C1 L05 7-1P7 

CS050630-004 
CS050630-005 
CS050630-006 
CS050630-007 
CS050630-008 
CS050630-009 
CS050630-010 

 8 Reactor Building, 
El. -25’0”, Canal E, 
(north wall west) 

PB05-01941T, PB05-1941B 
N/A 

C9000 101I3 WL1C1 L05 8-1P1 
C9000 101I3 WL1C1 L05 8-1P2 

CS050630-011 
CS050630-012 

 9 Reactor Building, 
El. -25’0”, Area 21 
(floor of trench) 

PB05-01945T, PB05-01945B 
N/A 
N/A 
N/A 

C9000 101I3 FL1C1 L05 9-1P1 
C9000 101I3 FL1C1 L05 9-1P2 
C9000 101I3 FL1C1 L05 9-1P3 
C9000 101I3 FL1C1 L05 9-1P4 

CS050630-013 
CS050630-014 
CS050630-015 
CS050630-016 

 10 Reactor Building, 
El. -25’0”, Canal G 
(south wall slant core) 

PB05-01923T, PB05-01923B 
N/A 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 10-1P1 
C9000 101I3 WL1C1 L05 10-1P3 
C9000 101I3 WL1C1 L05 10-1P4 
C9000 101I3 WL1C1 L11 10-2 
C9000 101I3 WL1C1 L05 10-3P1 
C9000 101I3 WL1C1 L05 10-3P2 

N/A 
CS050630-066 
CS050630-067 
CS050630-065 
CS050630-068 
CS050630-069 

 11 Reactor Building, 
El. -25’0”, Canal H 
(south wall slant core) 

PB05-01921T, PB05-01921B 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 11-1P1 
C9000 101I3 WL1C1 L05 11-1P5 
C9000 101I3 WL1C1 L05 11-1P6 

C9000 101I3 WL1C1 L05 11-2P1 
C9000 101I3 WL1C1 L05 11-2P2 

N/A 
CS050630-070 
CS050630-071 
CS050630-072 
CS050630-073 

 12 Reactor Building, PB05-01922T, PB05-01922B C9000 101I3 WL1C1 L05 12-1P1 CS050630-017 
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El. -25’0”, Canal G 
(south wall) 

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

C9000 101I3 WL1C1 L05 12-1P2 
C9000 101I3 WL1C1 L05 12-1P3 
C9000 101I3 WL1C1 L05 12-1P4 
C9000 101I3 WL1C1 L05 12-1P5 
C9000 101I3 WL1C1 L05 12-1P6 
C9000 101I3 WL1C1 L05 12-1P7 

CS050630-018 
CS050630-019 
CS050630-020 
CS050630-021 
CS050630-022 
CS050630-023 

 13 Reactor Building, 
El. -25’0”, Canal H 
(north wall) 

PB05-01925T, PB05-01925B 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 13-1P1 
C9000 101I3 WL1C1 L05 13-1P2 
C9000 101I3 WL1C1 L05 13-1P3 
C9000 101I3 WL1C1 L05 13-1P4 

CS050630-024 
CS050630-025 
CS050630-026 
CS050630-027 

 14 Primary Pump House, 
El. 0’0”, sample #1 
(wall) 

Sample not taken N/A N/A 

 15 Primary Pump House, 
El. 0’0”, Room 4, 
sample #2 (west wall) 

PB05-01913T, PB05-01913B 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 WL1C1 L05 15-1P1 
C9000 101I3 WL1C1 L05 15-1P2 
C9000 101I3 WL1C1 L05 15-1P3 
C9000 101I3 WL1C1 L05 15-1P4 
C9000 101I3 WL1C1 L05 15-1P5 
C9000 101I3 WL1C1 L05 15-1P6 
C9000 101I3 WL1C1 L05 15-1P7 
C9000 101I3 WL1C1 L05 15-1P8 

CS050630-028 
CS050630-029 
CS050630-030 
CS050630-031 
CS050630-032 
CS050630-033 
CS050630-034 
CS050630-035 

 16 Waste Handling 
Building, El. -14’6”, 
Evaporator Pit 

PB05-01912T, PB05-01912B 
N/A 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 FL1C1 L05 16a1P1 
C9000 101I3 FL1C1 L05 16a1P2 
C9000 101I3 FL1C1 L05 16a1P3 
C9000 101I3 FL1C1 L05 16a1P4 
C9000 101I3 FL1C1 L05 16a1P5 
C9000 101I3 FL1C1 L05 16a1P6 

CS050630-036 
CS050630-037 
CS050630-038 
CS050630-039 
CS050630-040 
CS050630-041 

 17 Cold Pipe Tunnel, 
El. -16’0”, Trench 

PB05-01926T, PB05-01926B C9000 101I3 FL1C1 L05 17-1P1 N/A 

 18 Cold Pipe Tunnel, 
El. -15’0”, west of 
trench 

PB05-01928T, PB05-01928B C9000 101I3 FL1C1 L05 18-1P1 CS050617-017 

 19 Fan House, 
El. -12’0”, Room 8 

PB05-01937T, PB05-01937B 
N/A 

C9000 101I3 FL1C1 L05 19-1P1 
C9000 101I3 FL1C1 L05 19-2P1 

N/A 
CS050630-042 
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(southwest) N/A 
N/A 
N/A 
N/A 

C9000 101I3 FL1C1 L05 19-2P2 
C9000 101I3 FL1C1 L05 19-2P3 
C9000 101I3 FL1C1 L05 19-2P4 
C9000 101I3 FL1C1 L05 19-2P5 

CS050630-043 
CS050630-044 
CS050630-045 
CS050630-046 

 20 Hot Pipe Tunnel, 
El. -12’0”, at 
confluence of Area 
25A and 25B 

PB05-01936T, PB05-01936B 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

C9000 101I3 FL1C1 L05 20-1P1
C9000 101I3 FL1C1 L05 20-1P2 
C9000 101I3 FL1C1 L05 20-1P3 
C9000 101I3 FL1C1 L05 20-1P4 
C9000 101I3 FL1C1 L05 20-1P5 
C9000 101I3 FL1C1 L05 20-1P6 
C9000 101I3 FL1C1 L05 20-2P1 
C9000 101I3 FL1C1 L05 20-2P2 
C9000 101I3 FL1C1 L05 20-2P3 
C9000 101I3 FL1C1 L05 20-2P4 

CS050630-047 
CS050630-048 
CS050630-049 
CS050630-050 
CS050630-051 
CS050630-052 
CS050630-053 
CS050630-054 
CS050630-055 
CS050630-056 

SR-15 15-1 
(QC-03) 

Reactor Building, 
El. -25’0”, Quad C 
(lower east wall) 

PB06-01623-T 
PB06-01623-B 
PB06-01624-T 
PB06-01624-B 
PB06-01628-T 
PB06-01628-B 
PB06-01629-T 
PB06-01629-B 
PB06-01634-T 
PB06-01634-B 
PB06-01635-T 
PB06-01635-B 

            PB06-01636-T 
PB06-01636-B 
PB06-01637-T 
PB06-01637-B 
PB06-01638-T 
PB06-01638-B 
PB06-01639-T 
PB06-01639-B 

EMP-QC-03-SL1-T 
EMP-QC-03-SL1-B 
EMP-QC-03-SL2-T 
EMP-QC-03-SL2-B 
EMP-QC-03-SL3-T 
EMP-QC-03-SL3-B 
EMP-QC-03-SL4-T 
EMP-QC-03-SL4-B 
EMP-QC-03-SL5-T 
EMP-QC-03-SL5-B 
EMP-QC-03-SL6-T 
EMP-QC-03-SL6-B 
EMP-QC-03-SL7-T 
EMP-QC-03-SL7-B 
EMP-QC-03-SL8-T 
EMP-QC-03-SL8-B 
EMP-QC-03-SL9-T 
EMP-QC-03-SL9-B 
EMP-QC-03-SL10-T 
EMP-QC-03-SL10-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-01649-T 
PB06-01649-B 
PB06-01650-T 
PB06-01650-B 
PB06-01651-T 
PB06-01651-B 
PB06-01657-T 
PB06-01657-B 

EMP-QC-03-SL11-T 
EMP-QC-03-SL11-B 
EMP-QC-03-SL12-T 
EMP-QC-03-SL12-B 
EMP-QC-03-SL13-T 
EMP-QC-03-SL13-B 
EMP-QC-03-SL14-T 
EMP-QC-03-SL14-B 

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

 15-2 
(QC-11) 

Reactor Building, 
El. -25’0”, Quad C 
(north wall) 

PB06-01726-T 
PB06-01726-B 
PB06-01727-T 
PB06-01727-B 
PB06-01728-T 
PB06-01728-B 
PB06-01729-T 
PB06-01729-B 
PB06-01730-T 
PB06-01730-B 
PB06-01731-T 
PB06-01731-B 
PB06-01740-T 
PB06-01740-B 
PB06-01742-T 
PB06-01742-B 
PB06-01743-T 
PB06-01743-B 
PB06-01744-T 
PB06-01744-B 

EMP-QC-11-SL1-T 
EMP-QC-11-SL1-B 

EMP-QC-11- SL2-T 
EMP-QC-11- SL2-B 
EMP-QC-11-SL3-T 
EMP-QC-11-SL3-B 
EMP-QC-11-SL4-T 
EMP-QC-11-SL4-B 
EMP-QC-11-SL5-T 
EMP-QC-11-SL5-B 
EMP-QC-11-SL6-T 
EMP-QC-11-SL6-B 
EMP-QC-11-SL7-T 
EMP-QC-11-SL7-B 
EMP-QC-11-SL8-T 
EMP-QC-11-SL8-B 
EMP-QC-11-SL9-T 
EMP-QC-11-SL9-B 
EMP-QC-11-SL10-T 
EMP-QC-11-SL10-B 

N/A 
N/A 

EMPQ11 SL2 
EMPQ11 SL2 

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

 15-3 
(QA-6) 

Reactor Building, 
El. -25’0”, Quad A 
(north wall slant core) 

PB06-01748-T 
PB06-01748-B 
PB06-01749-T 
PB06-01749-B 
PB06-01754-T 
PB06-01754-B 

EMP-QA-6-SL1-T 
EMP-QA-6-SL1-B 
EMP-QA-6-SL2-T 
EMP-QA-6-SL2-B 
EMP-QA-6-SL3-T 
EMP-QA-6-SL3-B 

N/A 
N/A 

EMPQA6 SL2 
EMPQA6 SL2 

N/A 
N/A 
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PB06-01755-T 
PB06-01755-B 
PB06-01760-T 
PB06-01760-B 

EMP-QA-6-SL4-T 
EMP-QA-6-SL4-B 
EMP-QA-6-SL5-T 
EMP-QA-6-SL5-B 

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

 15-4 
(QA-QC) 

Reactor Building, 
El. -25’0”, Quad A 
(north wall slant core) 

PB06-01763-T 
PB06-01763-B 
PB06-01764-T 
PB06-01764-B 
PB06-01765-T 
PB06-01765-B 
PB06-01770-T 
PB06-01770-B 
PB06-01771-T 
PB06-01771-B 
PB06-01775-T 
PB06-01775-B 
PB06-01776-T 
PB06-01776-B 

EMP-QA-6-Q-SL1-T 
EMP-QA-6-Q-SL1-B 
EMP-QA-6-Q-SL2-T 
EMP-QA-6-Q-SL2-B 
EMP-QA-6-Q-SL3-T 
EMP-QA-6-Q-SL3-B 
EMP-QA-6-Q-SL4-T 
EMP-QA-6-Q-SL4-B 
EMP-QA-6-Q-SL5-T 
EMP-QA-6-Q-SL5-B 
EMP-QA-6-Q-SL6-T 
EMP-QA-6-Q-SL6-B 
EMP-QA-6-Q-SL7-T 
EMP-QA-6-Q-SL7-B 

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

 15-5 
(QA-5) 

Reactor Building, 
El. -25’0”, Quad A 
(south wall slant core) 

PB06-01780-T 
PB06-01780-B 
PB06-01782-T 
PB06-01782-B 
PB06-01784-T 
PB06-01784-B 
PB06-01785-T 
PB06-01785-B 
PB06-01786-T 
PB06-01786-B 

EMP-QA-5-SL1-T 
EMP-QA-5-SL1-B 
EMP-QA-5-SL2-T 
EMP-QA-5-SL2-B 
EMP-QA-5-SL3-T 
EMP-QA-5-SL3-B 
EMP-QA-5-SL4-T 
EMP-QA-5-SL4-B 
EMP-QA-5-SL5-T 
EMP-QA-5-SL5-B 

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

 15-6 
(CE-7) 

Reactor Building, 
El. -25’0”, Canal E 
(south wall 4 feet 
above floor) 

PB06-01956-T 
PB06-01956-B 
PB06-01958-T 
PB06-01958-B 
PB06-01959-T 
PB06-01959-B 

EMP-CE-7-SL1-T 
EMP-CE-7-SL1-B 
EMP-CE-7-SL2-T 
EMP-CE-7-SL2-B 
EMP-CE-7-SL3-T 
EMP-CE-7-SL3-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-01968-T 
PB06-01968-B 
PB06-01974-T 
PB06-01974-B 
PB06-01988-T 
PB06-01988-B 
PB06-01989-T 
PB06-01989-B 
PB06-01990-T 
PB06-01990-B 
PB06-01991-T 
PB06-01991-B 
PB06-01992-T 
PB06-01992-B 
PB06-01993-T 
PB06-01993-B 
PB06-01994-T 
PB06-01994-B 
PB06-01995-T 
PB06-01995-B 

EMP-CE-7-SL4-T 
EMP-CE-7-SL4-B 
EMP-CE-7-SL5-T 
EMP-CE-7-SL5-B 
EMP-CE-7-SL6-T 
EMP-CE-7-SL6-B 
EMP-CE-7-SL7-T 
EMP-CE-7-SL7-B 
EMP-CE-7-SL8-T 
EMP-CE-7-SL8-B 
EMP-CE-7-SL9-T 
EMP-CE-7-SL9-B 
EMP-CE-7-SL10-T 
EMP-CE-7-SL10-B 
EMP-CE-7-SL11-T 
EMP-CE-7-SL11-B 
EMP-CE-7-SL12-T 
EMP-CE-7-SL12-B 
EMP-CE-7-SL13-T 
EMP-CE-7-SL13-B 

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

 15-7 
(CE-14) 

Reactor Building, 
El. -25’0”, Canal E 
(north wall slant core) 

PB06-01909-T 
PB06-01909-B 
PB06-01910-T 
PB06-01910-B 
PB06-01915-T 
PB06-01915-B 
PB06-01916-T 
PB06-01916-B 
PB06-01921-T 
PB06-01921-B 
PB06-01923-T 
PB06-01923-B 
PB06-01925-T 
PB06-01925-B 

EMP-CE-14-SL1-T 
EMP-CE-14-SL1-B 
EMP-CE-14-SL2-T 
EMP-CE-14-SL2-B 
EMP-CE-14-SL3-T 
EMP-CE-14-SL3-B 
EMP-CE-14-SL4-T 
EMP-CE-14-SL4-B 
EMP-CE-14-SL5-T 
EMP-CE-14-SL5-B 
EMP-CE-14-SL6-T 
EMP-CE-14-SL6-B 
EMP-CE-14-SL7-T 
EMP-CE-14-SL7-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-01926-T 
PB06-01926-B 
PB06-01927-T 
PB06-01927-B 
PB06-01935-T 
PB06-01935-B 
PB06-01942-T 
PB06-01942-B 
PB06-01943-T 
PB06-01943-B 
PB06-01947-T 
PB06-01947-B 
PB06-01948-T 
PB06-01948-B 
PB06-01951-T 
PB06-01951-B 

EMP-CE-14-SL8-T 
EMP-CE-14-SL8-B 
EMP-CE-14-SL9-T 
EMP-CE-14-SL9-B 
EMP-CE-14-SL10-T 
EMP-CE-14-SL10-B 
EMP-CE-14-SL11-T 
EMP-CE-14-SL11-B 
EMP-CE-14-SL12-T 
EMP-CE-14-SL12-B 
EMP-CE-14-SL13-T 
EMP-CE-14-SL13-B 
EMP-CE-14-SL14-T 
EMP-CE-14-SL14-B 
EMP-CE-14-SL15-T 
EMP-CE-14-SL15-B 

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

EMPCE14SL15 
EMPCE14SL15 

 15-8 
(CE-16B) 

Reactor Building, 
El. -25’0”, Canal E 
(north wall slant core) 

PB06-01996-T 
PB06-01996-B 
PB06-01998-T 
PB06-01998-B 

Crumbled while slicing 
Crumbled while slicing 

PB06-01999-T 
PB06-01999-B 
PB06-02000-T 
PB06-02000-B 
PB06-02001-T 
PB06-02001-B 
PB06-02002-T 
PB06-02002-B 
PB06-02003-T 
PB06-02003-B 
PB06-02011-T 
PB06-02011-B 

EMP-CE-16B-SL1-T 
EMP-CE-16B-SL1-B 
EMP-CE-16B-SL2-T 
EMP-CE-16B-SL2-B 
EMP-CE-16B-SL3-T 
EMP-CE-16B-SL3-B 
EMP-CE-16B-SL4-T 
EMP-CE-16B-SL4-B 
EMP-CE-16B-SL5-T 
EMP-CE-16B-SL5-B 
EMP-CE-16B-SL6-T 
EMP-CE-16B-SL6-B 
EMP-CE-16B-SL7-T 
EMP-CE-16B-SL7-B 
EMP-CE-16B-SL8-T 
EMP-CE-16B-SL8-B 
EMP-CE-16B-SL9-T 
EMP-CE-16B-SL9-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02012-T 
PB06-02012-B 
PB06-02013-T 
PB06-02013-B 

EMP-CE-16B-SL10-T 
EMP-CE-16B-SL10-B 
EMP-CE-16B-SL11-T 
EMP-CE-16B-SL11-B 

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

 15-9 
(CE-16A) 

Reactor Building, 
El. -25’0”, Canal E 
(north wall slant core) 

PB06-02016-T 
PB06-02016-B 
PB06-02017-T 
PB06-02017-B 
PB06-02018-T 
PB06-02018-B 
PB06-02019-T 
PB06-02019-B 
PB06-02020-T 
PB06-02020-B 
PB06-02022-T 
PB06-02022-B 
PB06-02023-T 
PB06-02023-B 
PB06-02024-T 
PB06-02024-B 

EMP-CE-16A-SL1-T 
EMP-CE-16A-SL1-B 
EMP-CE-16A-SL2-T 
EMP-CE-16A-SL2-B 
EMP-CE-16A-SL3-T 
EMP-CE-16A-SL3-B 
EMP-CE-16A-SL4-T 
EMP-CE-16A-SL4-B 
EMP-CE-16A-SL5-T 
EMP-CE-16A-SL5-B 
EMP-CE-16A-SL6-T 
EMP-CE-16A-SL6-B 
EMP-CE-16A-SL7-T 
EMP-CE-16A-SL7-B 
EMP-CE-16A-SL8-T 
EMP-CE-16A-SL8-B 

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

 15-10 
(CE-4) 

Reactor Building, 
El. -25’0”, Canal E 
(south wall, 3.5 feet 
above floor) 

PB06-02025-T 
PB06-02025-B 
PB06-02026-T 
PB06-02026-B 
PB06-02027-T 
PB06-02027-B 
PB06-02028-T 
PB06-02028-B 
PB06-02029-T 
PB06-02029-B 
PB06-02030-T 
PB06-02030-B 
PB06-02031-T 
PB06-02031-B 

EMP-CE-4-SL1-T 
EMP-CE-4-SL1-B 
EMP-CE-4-SL2-T 
EMP-CE-4-SL2-B 
EMP-CE-4-SL3-T 
EMP-CE-4-SL3-B 
EMP-CE-4-SL4-T 
EMP-CE-4-SL4-B 
EMP-CE-4-SL5-T 
EMP-CE-4-SL5-B 
EMP-CE-4-SL6-T 
EMP-CE-4-SL6-B 
EMP-CE-4-SL7-T 
EMP-CE-4-SL7-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02032-T 
PB06-02032-B 
PB06-02033-T 
PB06-02033-B 
PB06-02034-T 
PB06-02034-B 
PB06-02035-T 
PB06-02035-B 

EMP-CE-4-SL8-T 
EMP-CE-4-SL8-B 
EMP-CE-4-SL9-T 
EMP-CE-4-SL9-B 
EMP-CE-4-SL10-T 
EMP-CE-4-SL10-B 
EMP-CE-4-SL11-T 
EMP-CE-4-SL11-B 

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

 15-11 
(CE-2) 

Reactor Building, 
El. -25’0”, Canal E 
(south wall slant core) 

PB06-02036-T 
PB06-02036-B 
PB06-02040-T 
PB06-02040-B 
PB06-02046-T 
PB06-02046-B 
PB06-02047-T 
PB06-02047-B 
PB06-02048-T 
PB06-02048-B 
PB06-02049-T 
PB06-02049-B 
PB06-02050-T 
PB06-02050-B 
PB06-02051-T 
PB06-02051-B 
PB06-02052-T 
PB06-02052-B 
PB06-02053-T 
PB06-02053-B 
PB06-02054-T 
PB06-02054-B 
PB06-02055-T 
PB06-02055-B 
PB06-02056-T 
PB06-02056-B 

EMP-CE-2-SL1-T 
EMP-CE-2-SL1-B 
EMP-CE-2-SL2-T 
EMP-CE-2-SL2-B 
EMP-CE-2-SL3-T 
EMP-CE-2-SL3-B 
EMP-CE-2-SL4-T 
EMP-CE-2-SL4-B 
EMP-CE-2-SL5-T 
EMP-CE-2-SL5-B 
EMP-CE-2-SL6-T 
EMP-CE-2-SL6-B 
EMP-CE-2-SL7-T 
EMP-CE-2-SL7-B 
EMP-CE-2-SL8-T 
EMP-CE-2-SL8-B 
EMP-CE-2-SL9-T 
EMP-CE-2-SL9-B 
EMP-CE-2-SL10-T 
EMP-CE-2-SL10-B 
EMP-CE-2-SL11-T 
EMP-CE-2-SL11-B 
EMP-CE-2-SL12-T 
EMP-CE-2-SL12-B 
EMP-CE-2-SL13-T 
EMP-CE-2-SL13-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02057-T 
PB06-02057-B 

EMP-CE-2-SL14-T 
EMP-CE-2-SL14-B 

N/A 
N/A 

SR-24 24-1 Waste Handling 
Building, El. -14’6”, 
Evaporator Pit (floor) 

PB06-02227-T 
PB06-02227-B 
PB06-02228-T 
PB06-02228-B 
PB06-02231-T 
PB06-02231-B 
PB06-02232-T 
PB06-02232-B 
PB06-02233-T 
PB06-02233-B 

WHB-SP-1-SL1-T 
WHB-SP-1-SL1-B 
WHB-SP-1-SL2-T 
WHB-SP-1-SL2-B 
WHB-SP-1-SL3-T 
WHB-SP-1-SL3-B 
WHB-SP-1-SL4-T 
WHB-SP-1-SL4-B 
WHB-SP-1-SL5-T 
WHB-SP-1-SL5-B 

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

 24-2 Waste Handling 
Building, El. -14’6”, 
Evaporator Pit (floor) 

PB06-02242-T 
PB06-02242-B 
PB06-02243-T 
PB06-02243-B 
PB06-02244-T 
PB06-02244-B 
PB06-02245-T 
PB06-02245-B 
PB06-02246-T 
PB06-02246-B 
PB06-02247-T 
PB06-02247-B 

WHB-SP-2-SL1-T 
WHB-SP-2-SL1-B 
WHB-SP-2-SL2-T 
WHB-SP-2-SL2-B 
WHB-SP-2-SL3-T 
WHB-SP-2-SL3-B 
WHB-SP-2-SL4-T 
WHB-SP-2-SL4-B 
WHB-SP-2-SL5-T 
WHB-SP-2-SL5-B 
WHB-SP-2-SL6-T 
WHB-SP-2-SL6-B 

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

WHB-SP2-SL3 
WHB-SP2-SL3 

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

 24-3 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02260-T 
PB06-02260-B 
PB06-02262-T 
PB06-02262-B 
PB06-02263-T 
PB06-02263-B 
PB06-02264-T 
PB06-02264-B 
PB06-02265-T 
PB06-02265-B 

HPT-SP2-SL1-T 
HPT-SP2-SL1-B 
HPT-SP2-SL2-T 
HPT-SP2-SL2-B 
HPT-SP2-SL3-T 
HPT-SP2-SL3-B 
HPT-SP2-SL4-T 
HPT-SP2-SL4-B 
HPT-SP2-SL5-T 
HPT-SP2-SL5-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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 24-4 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02266-T 
PB06-02266-B 
PB06-02267-T 
PB06-02267-B 
PB06-02268-T 
PB06-02268-B 
PB06-02269-T 
PB06-02269-B 
PB06-02270-T 
PB06-02270-B 
PB06-02271-T 
PB06-02271-B 

HPT-SP1-SL1-T 
HPT-SP1-SL1-B 
HPT-SP1-SL2-T 
HPT-SP1-SL2-B 
HPT-SP1-SL3-T 
HPT-SP1-SL3-B 
HPT-SP1-SL4-T 
HPT-SP1-SL4-B 
HPT-SP1-SL5-T 
HPT-SP1-SL5-B 
HPT-SP1-SL6-T 
HPT-SP1-SL6-B 

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

 24-5 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02272-T 
PB06-02272-B 
PB06-02273-T 
PB06-02273-B 
PB06-02274-T 
PB06-02274-B 
PB06-02275-T 
PB06-02275-B 
PB06-02276-T 
PB06-02276-B 
PB06-02277-T 
PB06-02277-B 
PB06-02278-T 
PB06-02278-B 

HPT-SP6-SL1-T 
HPT-SP6-SL1-B 
HPT-SP6-SL2-T 
HPT-SP6-SL2-B 
HPT-SP6-SL3-T 
HPT-SP6-SL3-B 
HPT-SP6-SL4-T 
HPT-SP6-SL4-B 
HPT-SP6-SL5-T 
HPT-SP6-SL5-B 
HPT-SP6-SL6-T 
HPT-SP6-SL6-B 
HPT-SP6-SL7-T 
HPT-SP6-SL7-B 

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

 24-6 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02279-T 
PB06-02279-B 
PB06-02280-T 
PB06-02280-B 
PB06-02282-T 
PB06-02282-B 
PB06-02283-T 
PB06-02283-B 

HPT-SP6QC-SL1-T 
HPT-SP6QC-SL1-B 
HPT-SP6QC-SL2-T 
HPT-SP6QC-SL2-B 
HPT-SP6QC-SL3-T 
HPT-SP6QC-SL3-B 
HPT-SP6QC-SL4-T 
HPT-SP6QC-SL4-B 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02284-T 
PB06-02284-B 
PB06-02285-T 
PB06-02285-B 
PB06-02286-T 
PB06-02286-B 

HPT-SP6QC-SL5-T 
HPT-SP6QC-SL5-B 
HPT-SP6QC-SL6-T 
HPT-SP6QC-SL6-B 
HPT-SP6QC-SL7-T 
HPT-SP6QC-SL7-B 

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

 24-7 Hot Pipe Tunnel, 
El. -12’0”, Area 25B 
(floor) 

PB06-02289-T 
PB06-02289-B 
PB06-02290-T 
PB06-02290-B 
PB06-02291-T 
PB06-02291-B 
PB06-02292-T 
PB06-02292-B 
PB06-02293-T 
PB06-02293-B 
PB06-02294-T 
PB06-02294-B 
PB06-02295-T 
PB06-02295-B 
PB06-02296-T 
PB06-02296-B 

HPT-SP3-SL1-T 
HPT-SP3-SL1-B 
HPT-SP3-SL2-T 
HPT-SP3-SL2-B 
HPT-SP3-SL3-T 
HPT-SP3-SL3-B 
HPT-SP3-SL4-T 
HPT-SP3-SL4-B 
HPT-SP3-SL5-T 
HPT-SP3-SL5-B 
HPT-SP3-SL6-T 
HPT-SP3-SL6-B 
HPT-SP3-SL7-T 
HPT-SP3-SL7-B 
HPT-SP3-SL8-T 
HPT-SP3-SL8-B 

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

 24-8 Hot Pipe Tunnel, 
El. -12’0”, Area 25B 
(floor) 

PB06-02317-T 
PB06-02317-B 
PB06-02318-T 
PB06-02318-B 
PB06-02319-T 
PB06-02319-B 
PB06-02320-T 
PB06-02320-B 
PB06-02322-T 
PB06-02322-B 
PB06-02323-T 
PB06-02323-B 

HPT-SP4-SL1-T 
HPT-SP4-SL1-B 
HPT-SP4-SL2-T 
HPT-SP4-SL2-B 
HPT-SP4-SL3-T 
HPT-SP4-SL3-B 
HPT-SP4-SL4-T 
HPT-SP4-SL4-B 
HPT-SP4-SL5-T 
HPT-SP4-SL5-B 
HPT-SP4-SL6-T 
HPT-SP4-SL6-B 

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

HPT-SP4-SL3 
HPT-SP4-SL3 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02324-T 
PB06-02324-B 

HPT-SP4-SL7-T 
HPT-SP4-SL7-B 

N/A 
N/A 

 24-9 Hot Pipe Tunnel, 
El. -12’0”, Area 25B 
(floor) 

PB06-02325-T 
PB06-02325-B 
PB06-02326-T 
PB06-02326-B 
PB06-02327-T 
PB06-02327-B 
PB06-02328-T 
PB06-02328-B 
PB06-02332-T 
PB06-02332-B 
PB06-02333-T 
PB06-02333-B 
PB06-02334-T 
PB06-02334-B 
PB06-02335-T 
PB06-02335-B 

HPT-SP5-SL1-T 
HPT-SP5-SL1-B 
HPT-SP5-SL2-T 
HPT-SP5-SL2-B 
HPT-SP5-SL3-T 
HPT-SP5-SL3-B 
HPT-SP5-SL4-T 
HPT-SP5-SL4-B 
HPT-SP5-SL5-T 
HPT-SP5-SL5-B 
HPT-SP5-SL6-T 
HPT-SP5-SL6-B 
HPT-SP5-SL7-T 
HPT-SP5-SL7-B 
HPT-SP5-SL8-T 
HPT-SP5-SL8-B 

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

 24-10 Hot Pipe Tunnel, 
El. -12’0”, Area 25A 
(floor) 

PB06-02336-T 
PB06-02336-B 
PB06-02337-T 
PB06-02337-B 
PB06-02339-T 
PB06-02339-B 
PB06-02340-T 
PB06-02340-B 
PB06-02342-T 
PB06-02342-B 
PB06-02343-T 
PB06-02343-B 
PB06-02344-T 
PB06-02344-B 

HPT-SP7-SL1-T 
HPT-SP7-SL1-B 
HPT-SP7-SL2-T 
HPT-SP7-SL2-B 
HPT-SP7-SL3-T 
HPT-SP7-SL3-B 
HPT-SP7-SL4-T 
HPT-SP7-SL4-B 
HPT-SP7-SL5-T 
HPT-SP7-SL5-B 
HPT-SP7-SL6-T 
HPT-SP7-SL6-B 
HPT-SP7-SL7-T 
HPT-SP7-SL7-B 

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

 24-11 Primary Pump House, 
El. 0’0”, Room 8, 

PB06-02345-T 
PB06-02345-B 

PPH-R8-SP1-SL1-T 
PPH-R8-SP1-SL1-B 

N/A 
N/A 
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(west wall) PB06-02346-T 
PB06-02346-B 
PB06-02347-T 
PB06-02347-B 
PB06-02348-T 
PB06-02348-B 
PB06-02349-T 
PB06-02349-B 
PB06-02350-T 
PB06-02350-B 
PB06-02351-T 
PB06-02351-B 
PB06-02352-T 
PB06-02352-B 
PB06-02353-T 
PB06-02353-B 

PPH-R8-SP1-SL2-T 
PPH-R8-SP1-SL2-B 
PPH-R8-SP1-SL3-T 
PPH-R8-SP1-SL3-B 
PPH-R8-SP1-SL4-T 
PPH-R8-SP1-SL4-B 
PPH-R8-SP1-SL5-T 
PPH-R8-SP1-SL5-B 
PPH-R8-SP1-SL6-T 
PPH-R8-SP1-SL6-B 
PPH-R8-SP1-SL7-T 
PPH-R8-SP1-SL7-B 
PPH-R8-SP1-SL8-T 
PPH-R8-SP1-SL8-B 
PPH-R8-SP1-SL9-T 
PPH-R8-SP1-SL9-B 

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

PPH-R8-SP1-
SL4 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

 24-12 Primary Pump House, 
El. 0’0”, Room 6, 
(floor) 

PB06-02354-T 
PB06-02354-B 
PB06-02355-T 
PB06-02355-B 
PB06-02356-T 
PB06-02356-B 
PB06-02357-T 
PB06-02357-B 
PB06-02358-T 
PB06-02358-B 
PB06-02359-T 
PB06-02359-B 
PB06-02360-T 
PB06-02360-B 
PB06-02362-T 
PB06-02362-B 
PB06-02363-T 
PB06-02363-B 

PPH-R6-SP1-SL1-T 
PPH-R6-SP1-SL1-B 
PPH-R6-SP1-SL2-T 
PPH-R6-SP1-SL2-B 
PPH-R6-SP1-SL3-T 
PPH-R6-SP1-SL3-B 
PPH-R6-SP1-SL4-T 
PPH-R6-SP1-SL4-B 
PPH-R6-SP1-SL5-T 
PPH-R6-SP1-SL5-B 
PPH-R6-SP1-SL6-T 
PPH-R6-SP1-SL6-B 
PPH-R6-SP1-SL7-T 
PPH-R6-SP1-SL7-B 
PPH-R6-SP1-SL8-T 
PPH-R6-SP1-SL8-B 
PPH-R6-SP1-SL9-T 
PPH-R6-SP1-SL9-B 

PPH-R6-SP1-
SL1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02364-T 
PB06-02364-B 

PPH-R6-SP1-SL10-T 
PPH-R6-SP1-SL10-B 

PPH-R6-SP1-
SL10 

 24-13 Primary Pump House, 
El. 0’0”, Room 5, 
(floor) 

PB06-02369-T 
PB06-02369-B 
PB06-02370-T 
PB06-02370-B 
PB06-02371-T 
PB06-02371-B 
PB06-02372-T 
PB06-02372-B 
PB06-02373-T 
PB06-02373-B 
PB06-02374-T 
PB06-02374-B 
PB06-02375-T 
PB06-02375-B 
PB06-02376-T 
PB06-02376-B 
PB06-02377-T 
PB06-02377-B 
PB06-02378-T 
PB06-02378-B 

PPH-R5-SP1-SL1-T 
PPH-R5-SP1-SL1-B 
PPH-R5-SP1-SL2-T 
PPH-R5-SP1-SL2-B 
PPH-R5-SP1-SL3-T 
PPH-R5-SP1-SL3-B 
PPH-R5-SP1-SL4-T 
PPH-R5-SP1-SL4-B 
PPH-R5-SP1-SL5-T 
PPH-R5-SP1-SL5-B 
PPH-R5-SP1-SL6-T 
PPH-R5-SP1-SL6-B 
PPH-R5-SP1-SL7-T 
PPH-R5-SP1-SL7-B 
PPH-R5-SP1-SL8-T 
PPH-R5-SP1-SL8-B 
PPH-R5-SP1-SL9-T 
PPH-R5-SP1-SL9-B 
PPH-R5-SP1-SL10-T 
PPH-R5-SP1-SL10-B 

PPH-R5-SP1-
SL1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

 24-14 Primary Pump House, 
El. 0’0”, Room 3, 
(floor) 

PB06-02379-T 
PB06-02379-B 
PB06-02380-T 
PB06-02380-B 
PB06-02382-T 
PB06-02382-B 
PB06-02383-T 
PB06-02383-B 
PB06-02384-T 
PB06-02384-B 
PB06-02385-T 
PB06-02385-B 

PPH-R3-SP1-SL1-T 
PPH-R3-SP1-SL1-B 
PPH-R3-SP1-SL2-T 
PPH-R3-SP1-SL2-B 
PPH-R3-SP1-SL3-T 
PPH-R3-SP1-SL3-B 
PPH-R3-SP1-SL4-T 
PPH-R3-SP1-SL4-B 
PPH-R3-SP1-SL5-T 
PPH-R3-SP1-SL5-B 
PPH-R3-SP1-SL6-T 
PPH-R3-SP1-SL6-B 

PPH-R3-SP1-
SL1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02386-T 
PB06-02386-B 
PB06-02387-T 
PB06-02387-B 

PPH-R3-SP1-SL7-T 
PPH-R3-SP1-SL7-B 
PPH-R3-SP1-SL8-T 
PPH-R3-SP1-SL8-B 

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

 24-15 Primary Pump House, 
El. 0’0”, Room 4 
(floor) 

PB06-02388-T 
PB06-02388-B 
PB06-02389-T 
PB06-02389-B 
PB06-02390-T 
PB06-02390-B 
PB06-02391-T 
PB06-02391-B 
PB06-02392-T 
PB06-02392-B 
PB06-02393-T 
PB06-02393-B 
PB06-02394-T 
PB06-02394-B 
PB06-02395-T 
PB06-02395-B 
PB06-02396-T 
PB06-02396-B 
PB06-02397-T 
PB06-02397-B 

PPH-R4-SP1-SL1-T 
PPH-R4-SP1-SL1-B 
PPH-R4-SP1-SL2-T 
PPH-R4-SP1-SL2-B 
PPH-R4-SP1-SL3-T 
PPH-R4-SP1-SL3-B 
PPH-R4-SP1-SL4-T 
PPH-R4-SP1-SL4-B 
PPH-R4-SP1-SL5-T 
PPH-R4-SP1-SL5-B 
PPH-R4-SP1-SL6-T 
PPH-R4-SP1-SL6-B 
PPH-R4-SP1-SL7-T 
PPH-R4-SP1-SL7-B 
PPH-R4-SP1-SL8-T 
PPH-R4-SP1-SL8-B 
PPH-R4-SP1-SL9-T 
PPH-R4-SP1-SL9-B 
PPH-R4-SP1-SL10-T 
PPH-R4-SP1-SL10-B 

PPH-R4-SP1-
SL1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

 24-16 Primary Pump House, 
El. 0’0”, Room 4 
(floor) 

PB06-02229-T 
PB06-02229-B 
PB06-02230-T 
PB06-02230-B 
PB06-02234-T 
PB06-02234-B 
PB06-02235-T 
PB06-02235-B 
PB06-02236-T 
PB06-02236-B 

PPH-R4-SP2-SL1-T 
PPH-R4-SP2-SL1-B 
PPH-R4-SP2-SL2-T 
PPH-R4-SP2-SL2-B 
PPH-R4-SP2-SL3-T 
PPH-R4-SP2-SL3-B 
PPH-R4-SP2-SL4-T 
PPH-R4-SP2-SL4-B 
PPH-R4-SP2-SL5-T 
PPH-R4-SP2-SL5-B 

PPH-R4-SP2-
SL1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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PB06-02237-T 
PB06-02237-B 

PPH-R4-SP2-SL6-T 
PPH-R4-SP2-SL6-B 

N/A 
N/A 

 24-17 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02456-T 
PB06-02456-B 
PB06-02457-T 
PB06-02457-B 
PB06-02458-T 
PB06-02458-B 
PB06-02459-T 
PB06-02459-B 
PB06-02460-T 
PB06-02460-B 
PB06-02462-T 
PB06-02462-B 
PB06-02463-T 
PB06-02463-B 
PB06-02464-T 
PB06-02464-B 
PB06-02465-T 
PB06-02465-B 
PB06-02466-T 
PB06-02466-B 
PB06-02467-T 
PB06-02467-B 
PB06-02468-T 
PB06-02468-B 
PB06-02475-T 
PB06-02475-B 
PB06-02476-T 
PB06-02476-B 

HPT-SP8-SL1-T 
HPT-SP8-SL1-B 
HPT-SP8-SL2-T 
HPT-SP8-SL2-B 
HPT-SP8-SL3-T 
HPT-SP8-SL3-B 
HPT-SP8-SL4-T 
HPT-SP8-SL4-B 
HPT-SP8-SL5-T 
HPT-SP8-SL5-B 
HPT-SP8-SL6-T 
HPT-SP8-SL6-B 
HPT-SP8-SL7-T 
HPT-SP8-SL7-B 
HPT-SP8-SL8-T 
HPT-SP8-SL8-B 
HPT-SP8-SL9-T 
HPT-SP8-SL9-B 
HPT-SP8-SL10-T 
HPT-SP8-SL10-B 
HPT-SP8-SL11-T 
HPT-SP8-SL11-B 
HPT-SP8-SL12-T 
HPT-SP8-SL12-B 
HPT-SP8-SL13-T 
HPT-SP8-SL13-B 
HPT-SP8-SL14-T 
HPT-SP8-SL14-B 

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

 24-18 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02477-T 
PB06-02477-B 
PB06-02478-T 
PB06-02478-B 

HPT-SP9-SL1-T 
HPT-SP9-SL1-B 
HPT-SP9-SL2-T 
HPT-SP9-SL2-B 

N/A 
N/A 

HPT-SP9-SL2 
HPT-SP9-SL2 
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PB06-02479-T 
PB06-02479-B 
PB06-02480-T 
PB06-02480-B 
PB06-02482-T 
PB06-02482-B 
PB06-02483-T 
PB06-02483-B 
PB06-02484-T 
PB06-02484-B 
PB06-02485-T 
PB06-02485-B 
PB06-02486-T 
PB06-02486-B 
PB06-02493-T 
PB06-02493-B 
PB06-02494-T 
PB06-02494-B 
PB06-02495-T 
PB06-02495-B 
PB06-02496-T 
PB06-02496-B 
PB06-02497-T 
PB06-02497-B 
PB06-02498-T 
PB06-02498-B 
PB06-02499-T 
PB06-02499-B 

HPT-SP9-SL3-T 
HPT-SP9-SL3-B 
HPT-SP9-SL4-T 
HPT-SP9-SL4-B 
HPT-SP9-SL5-T 
HPT-SP9-SL5-B 
HPT-SP9-SL6-T 
HPT-SP9-SL6-B 
HPT-SP9-SL7-T 
HPT-SP9-SL7-B 
HPT-SP9-SL8-T 
HPT-SP9-SL8-B 
HPT-SP9-SL9-T 
HPT-SP9-SL9-B 
HPT-SP9-SL10-T 
HPT-SP9-SL10-B 
HPT-SP9-SL11-T 
HPT-SP9-SL11-B 
HPT-SP9-SL12-T 
HPT-SP9-SL12-B 
HPT-SP9-SL13-T 
HPT-SP9-SL13-B 
HPT-SP9-SL14-T 
HPT-SP9-SL14-B 
HPT-SP9-SL15-T 
HPT-SP9-SL15-B 
HPT-SP9-SL16-T 
HPT-SP9-SL16-B 

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

 24-19 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02500-T 
PB06-02500-B 
PB06-02502-T 
PB06-02502-B 
PB06-02503-T 
PB06-02503-B 

HPT-SP10-SL1-T 
HPT-SP10-SL1-B 
HPT-SP10-SL2-T 
HPT-SP10-SL2-B 
HPT-SP10-SL3-T 
HPT-SP10-SL3-B 

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

C-24 



PBRF-TBD-07-001, Rev. 0 

PB06-02504-T 
PB06-02504-B 
PB06-02505-T 
PB06-02505-B 
PB06-02506-T 
PB06-02506-B 
PB06-02507-T 
PB06-02507-B 
PB06-02508-T 
PB06-02508-B 
PB06-02509-T 
PB06-02509-B 
PB06-02510-T 
PB06-02510-B 
PB06-02511-T 
PB06-02511-B 
PB06-02512-T 
PB06-02512-B 
PB06-02513-T 
PB06-02513-B 
PB06-02514-T 
PB06-02514-B 

HPT-SP10-SL4-T 
HPT-SP10-SL4-B 
HPT-SP10-SL5-T 

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

HPT-SP10-SL5-B 
HPT-SP10-SL6-T 
HPT-SP10-SL6-B 
HPT-SP10-SL7-T 
HPT-SP10-SL7-B 
HPT-SP10-SL8-T 
HPT-SP10-SL8-B 
HPT-SP10-SL9-T 
HPT-SP10-SL9-B 
HPT-SP10-SL10-T 
HPT-SP10-SL10-B 
HPT-SP10-SL11-T 
HPT-SP10-SL11-B 
HPT-SP10-SL12-T 
HPT-SP10-SL12-B 
HPT-SP10-SL13-T 
HPT-SP10-SL13-B 
HPT-SP10-SL14-T 

N/A 

HPT-SP10-SL14-B 

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

 24-20 Hot Pipe Tunnel, 
El. -12’0”, confluence 
of Areas 25A and 25B 
(floor) 

PB06-02515-T HPT-SP11-SL1-T 
HPT-SP11-SL1-B 
HPT-SP11-SL2-T 
HPT-SP11-SL2-B 
HPT-SP11-SL3-T 
HPT-SP11-SL3-B 
HPT-SP11-SL4-T 
HPT-SP11-SL4-B 
HPT-SP11-SL5-T 
HPT-SP11-SL5-B 
HPT-SP11-SL6-T 
HPT-SP11-SL6-B 

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

PB06-02515-B 
PB06-02516-T 
PB06-02516-B 
PB06-02517-T 
PB06-02517-B 
PB06-02518-T 
PB06-02518-B 
PB06-02519-T 
PB06-02519-B 
PB06-02520-T 
PB06-02520-B 
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PB06-02522-T 
PB06-02522-B 
PB06-02524-T 
PB06-02524-B 
PB06-02525-T 
PB06-02525-B 
PB06-02526-T 
PB06-02526-B 
PB06-02527-T 
PB06-02527-B 
PB06-02528-T 
PB06-02528-B 
PB06-02529-T 
PB06-02529-B 
PB06-02530-T 
PB06-02530-B 
PB06-02531-T 
PB06-02531-B 
PB06-02532-T 
PB06-02532-B 
PB06-02533-T 
PB06-02533-B 

HPT-SP11-SL7-T 
HPT-SP11-SL7-B 
HPT-SP11-SL8-T 
HPT-SP11-SL8-B 
HPT-SP11-SL9-T 
HPT-SP11-SL9-B 
HPT-SP11-SL10-T 
HPT-SP11-SL10-B 
HPT-SP11-SL11-T 
HPT-SP11-SL11-B 
HPT-SP11-SL12-T 
HPT-SP11-SL12-B 
HPT-SP11-SL13-T 
HPT-SP11-SL13-B 
HPT-SP11-SL14-T 
HPT-SP11-SL14-B 
HPT-SP11-SL15-T 
HPT-SP11-SL15-B 
HPT-SP11-SL16-T 
HPT-SP11-SL16-B 
HPT-SP11-SL17-T 
HPT-SP11-SL17-B 

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

SR-28 28-1 
(IM-1) 

Fan House, 
El. -12’0”, Equipment 
Room 8 (floor) 

PB06-02747-T 
PB06-02747-B 
PB06-02748-T 
PB06-02748-B 
PB06-02749-T 
PB06-02749-B 

IM-1 SL1-T 
IM-1 SL1-B 
IM-1 SL2-T 
IM-1 SL2-B 
IM-1 SL3-T 

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

IM-1 SL3-B N/A 
 28-2 Fan House, PB06-02752-T IM-2 SL1-T N/A 

(IM-2) El. -12’0”, Equipment 
Room 8 (floor) 

PB06-02752-B IM-2 SL1-B N/A 
PB06-02753-T IM-2 SL2-T N/A 
PB06-02753-B IM-2 SL2-B N/A 

 28-3 Fan House, El. 0’0”, PB06-02754-T IM-5 SL1-T N/A 
(IM-5) Operating Area Rm. 1 PB06-02754-B IM-5 SL1-B N/A 
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(floor) PB06-02755-T IM-5 SL2-T N/A 
PB06-02755-B IM-5 SL2-B N/A 

 28-4 Fan House, El. 0’0”, PB06-02756-T IM-1-4 SL1-T N/A 
(IM-1) Operating Area Rm. 1 

(floor) 
PB06-02756-B IM-1-4 SL1-B N/A 
PB06-02757-T IM-1-4 SL2-T N/A 
PB06-02757-B IM-1-4 SL2-B N/A 

 28-5 Fan House, El. -
12’0”, Tunnel to HRA 
(floor) 

PB06-02758-T IM-2-5 SL1-T N/A 
(IM-2) PB06-02758-B IM-2-5 SL1-B N/A 

PB06-02759-T IM-2-5 SL2-T N/A 
PB06-02759-B IM-2-5 SL2-B N/A 

SR-29 29-1 Waste Handling 
Bldg., El. -13’0”, 
Access and Work 
Area Room 15 (floor) 

PB06-02700-T WB-15 IM1 SL1-T N/A 
(IM-1) PB06-02700-B WB-15 IM1 SL1-B N/A 

PB06-02702-T WB-15 IM1 SL2-T N/A 
PB06-02702-B WB-15 IM1 SL2-B N/A 

 29-2 Waste Handling 
Bldg., El. -13’0”, 
Access and Work 
Area Room 15 (floor) 

PB06-02704-T WB-15 IM14 SL1-T N/A 
(SM-14 PB06-02704-B WB-15 IM14 SL1-B N/A 

or PB06-02705-T WB-15 IM14 SL2-T N/A 
IM-14) PB06-02705-B WB-15 IM14 SL2-B N/A 

 29-3 Waste Handling 
Bldg., El. 0’0”, 
Operating Area Rm. 1 
(floor) 

PB06-02706-T WB 0 IM1 SL1-T N/A 
(IM-1) PB06-02706-B WB 0 IM1 SL1-B N/A 

PB06-02707-T WB 0 IM1 SL2-T N/A 
PB06-02707-B WB 0 IM1 SL2-B N/A 
PB06-02744-T WB 0 IM1 SL3-T N/A 
PB06-02744-B WB 0 IM1 SL3-B N/A 
PB06-02743-T WB 0 IM1 SL4-T N/A 
PB06-02743-B WB 0 IM1 SL4-B N/A 
PB06-02745-T WB 0 IM1 SL5-T N/A 
PB06-02745-B WB 0 IM1 SL5-B N/A 
PB06-02746-T WB 0 IM1 SL6-T N/A 
PB06-02746-B WB 0 IM1 SL6-B N/A 

 29-4 Waste Handling 
Bldg., El. 0’0”, 
Laundry Room 3 
(floor) 

PB06-02708-T WB 0 IM2 SL1-T N/A 
(IM-2) PB06-02708-B WB 0 IM2 SL1-B N/A 

PB06-02709-T WB 0 IM2 SL2-T N/A 
PB06-02709-B WB 0 IM2 SL2-B N/A 
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PB06-02740-T WB 0 IM2 SL3-T N/A 
PB06-02740-B WB 0 IM2 SL3-B N/A 
PB06-02742-T WB 0 IM2 SL4-T N/A 
PB06-02742-B WB 0 IM2 SL4-B N/A 

 
* PB04-00413    This gamma spec analysis was lost 
 
On pages 4 through 7, Sample ID is in the following format: The first number indicates the core bore number/location; the second number 
indicates the sequential piece of the core bore (many were collected in pieces rather than one long core bore); the third number indicates the 
sequential slice of a given piece (ex: 10-2-P1 is first slice or puck from the second piece of the core bore collected at location 10). 
 
Package E1000 101C4 was specifically written for activation analysis of the reactor cavity concrete and is not germane to this document. 
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Reactor Building - Containment outside Quads and Canals  -    Area 2 / Lily Pad (0'0") PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Qualitative Only 0 Average Concentration

Average Cs-137 MDA
Average Co-60  MDA
Average Cs:Co Ratio

H-3Sample 
# Cs:Co

Cs-137
Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location
Co-60 U-235/236Sr-90 I-129 Eu-154 U-233/234
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS022304-009 L0509-1 Loc. #9 5.72E-01 < 2.10E-01 9.51E+00 <4.50E-01 7.00E-01 <4.70E-02
CS050630-013 L05 9-1P1 Loc. #9 2.32E+00 2.96E+01 0.08 8.90E+00 1.82E+01 1.06E+01

Qualitative Only Average Concentration 1.45E+00 2.96E+01 9.21E+00 1.82E+01 1.06E+01 7.00E-01

Average Cs-137 MDA 2.33E-01
Average Co-60  MDA 3.05E-01
Average Cs:Co Ratio 0.08

H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
Sample #Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location Cs:Co
Cs-137 Co-60
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Quadrant "A"

Avg. of CS050630--
057, 058, 059

L05 1-3,   1-
2P5, 1-2P4 Loc #1 - Slant Core 2.67E+00 6.60E+00 0.40

PB06-01748-T 1 SR15-3 EMP-QA-6-SL1-T <MDA <MDA N/A < 5.65E-02 < 6.02E-02
PB06-01748-B 1 SR15-3 EMP-QA-6-SL1-B <MDA <MDA N/A < 6.84E-02 < 4.99E-02
PB06-01749-T 1 SR15-3 EMP-QA-6-SL2-T <MDA <MDA N/A < 1.58E-01 < 5.02E-01
PB06-01749-B 1 SR15-3 EMP-QA-6-SL2-B <MDA <MDA N/A < 1.85E-01 < 4.53E-01
PB06-01754-T SR15-3 EMP-QA-6-SL3-T <MDA <MDA N/A < 1.56E-01 <1.46E-01
PB06-01754-B SR15-3 EMP-QA-6-SL3-B 8.23E-02 <MDA N/A < 1.65E-01 < 1.66E-01
PB06-01755-T SR15-3 EMP-QA-6-SL4-T <MDA <MDA N/A < 1.55E-01 < 7.57E-01
PB06-01755-B SR15-3 EMP-QA-6-SL4-B <MDA <MDA N/A < 1.38E-01 < 6.94E-01
PB06-01760-T SR15-3 EMP-QA-6-SL5-T <MDA <MDA N/A < 1.54E-01 < 1.26E-01
PB06-01760-B SR15-3 EMP-QA-6-SL5-B <MDA <MDA N/A < 9.05E-02 < 1.78E-01
PB06-01763-T 1 SR15-4 EMP-QA-6--Q-SL1-T <MDA <MDA N/A < 9.85E-02 < 3.28E-01
PB06-01763-B 1 SR15-4 EMP-QA-6--Q-SL1-B <MDA <MDA N/A < 8.06E-02 < 3.28E-01
PB06-01764-T SR15-4 EMP-QA-6--Q-SL2-T <MDA <MDA N/A < 1.08E-01 < 1.64E-01
PB06-01764-B SR15-4 EMP-QA-6--Q-SL2-B <MDA <MDA N/A < 1.73E-01 < 1.90E-01
PB06-01765-T SR15-4 EMP-QA-6--Q-SL3-T <MDA <MDA N/A < 1.77E-01 < 4.06E-01
PB06-01765-B SR15-4 EMP-QA-6--Q-SL3-B <MDA <MDA N/A < 1.55E-01 < 6.27E-01
PB06-01770-T SR15-4 EMP-QA-6--Q-SL4-T <MDA <MDA N/A < 1.09E-01 < 1.40E-01
PB06-01770-B SR15-4 EMP-QA-6--Q-SL4-B <MDA <MDA N/A < 1.65E-01 < 1.38E-01
PB06-01771-T 1 SR15-4 EMP-QA-6--Q-SL5-T <MDA <MDA N/A < 1.64E-01 < 6.24E-01
PB06-01771-B 1 SR15-4 EMP-QA-6--Q-SL5-B <MDA <MDA N/A < 1.23E-01 < 7.74E-01
PB06-01775-T SR15-4 EMP-QA-6--Q-SL6-T <MDA <MDA N/A < 1.40E-01 < 1.91E-01
PB06-01775-B SR15-4 EMP-QA-6--Q-SL6-B <MDA <MDA N/A < 1.35E-01 <1.84E-01
PB06-01776-T 1 SR15-4 EMP-QA-6--Q-SL7-T <MDA <MDA N/A < 1.75E-01 < 5.95E-01
PB06-01776-B 1 SR15-4 EMP-QA-6--Q-SL7-B <MDA <MDA N/A < 1.13E-01 < 5.76E-01
PB06-01780-T 1 SR15-5 EMP-QA-5--SL1-T <MDA <MDA N/A < 6.59E-02 < 5.77E-02
PB06-01780-B 1 SR15-5 EMP-QA-5--SL1-B 7.82E-02 <MDA N/A < 5.59E-02 < 7.49E-02
PB06-01782-T SR15-5 EMP-QA-5--SL2-T <MDA <MDA N/A < 9.65E-02 < 5.34E-01
PB06-01782-B SR15-5 EMP-QA-5--SL2-B <MDA <MDA N/A < 1.59E-01 < 6.45e-01
PB06-01784-T 1 SR15-5 EMP-QA-5--SL3-T <MDA <MDA N/A < 1.19E-01 < 1.61E-01
PB06-01784-B 1 SR15-5 EMP-QA-5--SL3-B <MDA <MDA N/A < 9.18E-02 < 1.10E-01
PB06-01785-T SR15-5 EMP-QA-5--SL4-T <MDA <MDA N/A < 1.48E-01 < 6.28E-01
PB06-01785-B SR15-5 EMP-QA-5--SL4-B <MDA <MDA N/A < 1.50E-01 < 5.36E-01
PB06-01786-T 1 SR15-5 EMP-QA-5--SL5-T 1.47E-01 <MDA N/A < 1.46E-01 < 1.18E-01
PB06-01786-B 1 SR15-5 EMP-QA-5--SL5-B <MDA <MDA N/A < 1.35E-01 < 9.92E-02

Qualitative Only 16 Average Concentration 7.44E-01 6.60E+00

Average Cs-137 MDA 7.69E-02
Average Co-60  MDA 9.64E-02
Average Cs:Co Ratio 0.40

                                                                                                    

Sample Log # Qu
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tiv
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LocationSample # Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Quadrant "C"
CS050630-060 L05 2-3 Loc #2 2.93E+00 3.54E-01 8.28 < 2.30E-01
CS050630-063 L05 2-4P1 Loc #2 1.91E-01 < 1.62E-01 < 6.22E-01

PB06-01623-T 1 SR15-1 EMP-QC-03-SL1-T <MDA <MDA N/A < 7.36E-02 <5.66E-02
PB06-01623-B 1 SR15-1 EMP-QC-03-SL1-B <MDA <MDA N/A < 4.53E-02 < 6.76E-02
PB06-01624-T SR15-1 EMP-QC-03-SL2-T <MDA <MDA N/A < 2.08E-01 < 4.95E-01
PB06-01624-B SR15-1 EMP-QC-03-SL2-B <MDA <MDA N/A < 2.02E-01 < 6.73E-01
PB06-01628-T SR15-1 EMP-QC-03-SL3-T <MDA <MDA N/A < 1.43E-01 < 7.66E-01
PB06-01628-B SR15-1 EMP-QC-03-SL3-B <MDA <MDA N/A < 1.16E-01 < 7.02E-01
PB06-01629-T SR15-1 EMP-QC-03-SL4-T <MDA <MDA N/A < 1.74E-01 < 2.06E-01
PB06-01629-B SR15-1 EMP-QC-03-SL4-B <MDA <MDA N/A < 8.83E-02 < 1.49E-01
PB06-01634-T SR15-1 EMP-QC-03-SL5-T 1.68E-01 <MDA N/A < 1.20E-01 < 1.43E-01
PB06-01634-B SR15-1 EMP-QC-03-SL5-B <MDA <MDA N/A < 1.28E-01 < 1.11e-01
PB06-01635-T SR15-1 EMP-QC-03-SL6-T <MDA <MDA N/A < 1.65e-01 < 7.43E-01
PB06-01635-B SR15-1 EMP-QC-03-SL6-B <MDA <MDA N/A < 1.97E-01 < 7.45E-01
PB06-01636-T SR15-1 EMP-QC-03-SL7-T <MDA <MDA N/A < 1.54E-01 < 1.45E-01
PB06-01636-B SR15-1 EMP-QC-03-SL7-B <MDA <MDA N/A < 9.21E-02 <1.44E-01
PB06-01637-T SR15-1 EMP-QC-03-SL8-T <MDA <MDA N/A < 1.89E-01 < 7.33E-01
PB06-01637-B SR15-1 EMP-QC-03-SL8-B <MDA <MDA N/A < 1.72E-01 < 3.90E-01
PB06-01638-T 1 SR15-1 EMP-QC-03-SL9-T <MDA <MDA N/A < 1.82E-01 < 5.46E-01
PB06-01638-B 1 SR15-1 EMP-QC-03-SL9-B <MDA <MDA N/A < 1.77E-01 < 5.72E-01
PB06-01639-T SR15-1 EMP-QC-03-SL10-T <MDA <MDA N/A < 3.62E-01 < 1.62E-01
PB06-01639-B SR15-1 EMP-QC-03-SL10-B 1.56E-01 <MDA N/A < 1.50E-01 < 1.84E-01
PB06-01649-T SR15-1 EMP-QC-03-SL11-T <MDA <MDA N/A < 2.32E-01 < 6.87E-01
PB06-01649-B SR15-1 EMP-QC-03-SL11-B <MDA <MDA N/A < 2.09E-01 < 6.45E-01
PB06-01650-T SR15-1 EMP-QC-03-SL12-T <MDA <MDA N/A < 1.55E-01 <1.80E-01
PB06-01650-B SR15-1 EMP-QC-03-SL12-B <MDA <MDA N/A < 9.81E-02 < 1.77E-01
PB06-01651-T SR15-1 EMP-QC-03-SL13-T <MDA <MDA N/A < 2.03E-01 < 8.36E-01
PB06-01651-B SR15-1 EMP-QC-03-SL13-B <MDA <MDA N/A < 2.0E-01 < 2.89E-01
PB06-01657-T 1 SR15-1 EMP-QC-03-SL14-T <MDA <MDA N/A < 1.32E-01 < 4.50E-01
PB06-01657-B 1 SR15-1 EMP-QC-03-SL14-B <MDA <MDA N/A < 1.36E-01 <  5.21E-01
PB06-01726-T 1 SR15-2 EMP-QC-11-SL1-T <MDA <MDA N/A < 1.16E-01 < 1.05E-01
PB06-01726-B 1 SR15-2 EMP-QC-11-SL1-B <MDA <MDA N/A < 8.69E-02 < 1.28E-01
PB06-01727-T SR15-2 EMP-QC-11-SL2-T 1.57E-01 <MDA N/A < 1.92E-01 < 7.22E-01
PB06-01727-B SR15-2 EMP-QC-11-SL2-B 2.45E-01 <MDA N/A < 1.52E-01 < 5.62E-01
PB06-01728-T SR15-2 EMP-QC-11-SL3-T <MDA <MDA N/A < 1.39E-01 <1.87E-01
PB06-01728-B SR15-2 EMP-QC-11-SL3-B <MDA <MDA N/A < 1.58E-01 < 1.50E-01
PB06-01729-T SR15-2 EMP-QC-11-SL4-T <MDA <MDA N/A < 1.29E-01 < 8.45E-01
PB06-01729-B SR15-2 EMP-QC-11-SL4-B <MDA <MDA N/A < 1.74E-01 < 7.26E-01
PB06-01730-T SR15-2 EMP-QC-11-SL5-T <MDA <MDA N/A < 1.46E-01 < 1.38E-01
PB06-01730-B SR15-2 EMP-QC-11-SL5-B <MDA <MDA N/A < 1.34E-01 < 1.88E-01
PB06-01731-T SR15-2 EMP-QC-11-SL6-T <MDA <MDA N/A < 1.345E-01 < 7.17E-01
PB06-01731-B SR15-2 EMP-QC-11-SL6-B <MDA <MDA N/A < 1.59E-01 < 6.31E-01
PB06-01740-T SR15-2 EMP-QC-11-SL7-T <MDA <MDA N/A < 2.43E-01 < 5.17E-01
PB06-01740-B SR15-2 EMP-QC-11-SL7-B <MDA <MDA N/A < 7.40E-01 < 5.92E-01

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3
Sample Log # Qu
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
U-235/236Sr-90 I-129 Eu-154 U-233/234

Cs:Co
Cs-137 Co-60 H-3

Sample Log # Qu
ali

ta
tiv

e 
On

ly

LocationSample #
PB06-01742-T SR15-2 EMP-QC-11-SL8-T <MDA <MDA N/A < 1.09E-01 < 1.60E-01
PB06-01742-B SR15-2 EMP-QC-11-SL8-B <MDA <MDA N/A < 1.57E-01 < 1.48E-01
PB06-01743-T SR15-2 EMP-QC-11-SL9-T <MDA <MDA N/A < 1.11E-01 < 5.44E-01
PB06-01743-B SR15-2 EMP-QC-11-SL9-B <MDA <MDA N/A < 1.08E-01 < 8.10E-01
PB06-01744-T 1 SR15-2 EMP-QC-11-SL10-T <MDA <MDA N/A < 5.57E-02 <1.25E-01
PB06-01744-B 1 SR15-2 EMP-QC-11-SL10-B <MDA <MDA N/A < 1.48E-01 < 1.68E-01

Qualitative Only 10 Average Concentration 6.41E-01 3.54E-01 8.28E+00

Average Cs-137 MDA 8.28E-02
Average Co-60  MDA 1.07E-01
Average Cs:Co Ratio 8.28
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Canal "H"
CS050630-071 L05 11-1P6 Loc#11 1.06E+00 < 1.93E-01 < 4.71E-01

Canal "G"
CS050630-065 L05 10-1P1 Loc #10 2.71E+00 2.48E-01 10.93 < 3.46E-01

Canal "E"
CS022304-001 L0506-1 Loc #6 1.10E+02 1.53E+00 71.90 5.45E+00 4.31E-01 7.50E-01 < 3.40e-02

PB06-01956-T SR15-6 EMP-CE-7-SL1-T <MDA <MDA < 1.61E-01 < 5.23E-01
PB06-01956-B SR15-6 EMP-CE-7-SL1-B <MDA <MDA < 1.68E-01 < 5.82E-01
PB06-01958-T SR15-6 EMP-CE-7-SL2-T <MDA <MDA < 1.77E-01 < 1.06E+00
PB06-01958-B SR15-6 EMP-CE-7-SL2-B <MDA <MDA < 1.98E-01 < 7.51E-01
PB06-01959-T SR15-6 EMP-CE-7-SL3-T 3.04E-01 <MDA < 1.48E-01 < 4.55E-01
PB06-01959-B SR15-6 EMP-CE-7-SL3-B <MDA <MDA < 1.86E-01 < 5.93E-01
PB06-01968-T 1 SR15-6 EMP-CE-7-SL4-T <MDA <MDA < 1.71E-01 < 8.64E-01
PB06-01968-B 1 SR15-6 EMP-CE-7-SL4-B <MDA <MDA < 7.69E-02 < 4.56E-01
PB06-01974-T 1 SR15-6 EMP-CE-7-SL5-T <MDA <MDA < 1.92E-01 < 6.98E-01
PB06-01974-B 1 SR15-6 EMP-CE-7-SL5-B <MDA <MDA < 1.53E-01 < 3.96E-01
PB06-01988-T 1 SR15-6 EMP-CE-7-SL6-T <MDA <MDA < 1.71e-01 < 8.38E-01
PB06-01988-B 1 SR15-6 EMP-CE-7-SL6-B <MDA <MDA < 1.77E-01 < 4.69E-01
PB06-01989-T 1 SR15-6 EMP-CE-7-SL7-T <MDA <MDA < 1.93e-01 < 6.37E-01
PB06-01989-B 1 SR15-6 EMP-CE-7-SL7-B <MDA <MDA < 1.85E-01 <6.85E-01
PB06-01990-T 1 SR15-6 EMP-CE-7-SL8-T <MDA <MDA < 2.07E-01 < 5.25E-01
PB06-01990-B 1 SR15-6 EMP-CE-7-SL8-B <MDA <MDA < 1.67E-01 < 7.74E-01
PB06-01991-T 1 SR15-6 EMP-CE-7-SL9-T <MDA <MDA < 9.63E-02 < 3.06E-01
PB06-01991-B 1 SR15-6 EMP-CE-7-SL9-B <MDA <MDA < 5.42E-02 < 1.59E-01
PB06-01992-T SR15-6 EMP-CE-7-SL10-T <MDA <MDA < 9.09E-02 < 7.08E-01
PB06-01992-B SR15-6 EMP-CE-7-SL10-B <MDA <MDA < 1.58E-01 < 5.76E-01
PB06-01993-T 1 SR15-6 EMP-CE-7-SL11-T 2.19E-01 <MDA < 2.16E-01 < 6.05E-01
PB06-01993-B 1 SR15-6 EMP-CE-7-SL11-B <MDA <MDA < 1.95E-01 < 6.29E-01
PB06-01994-T 1 SR15-6 EMP-CE-7-SL12-T <MDA <MDA < 9.55E-02 < 5.61E-01
PB06-01994-B 1 SR15-6 EMP-CE-7-SL12-B <MDA <MDA < 7.91E-02 < 5.68E-01
PB06-01995-T 1 SR15-6 EMP-CE-7-SL13-T <MDA <MDA < 1.35E-01 < 5.23E-01
PB06-01995-B 1 SR15-6 EMP-CE-7-SL13-B <MDA <MDA < 1.49E-01 < 3.01E-01

PB06-01909-T 1 SR15-7 EMP-CE-14-SL1-T <MDA <MDA < 6.38E-02 < 1.03E-01
PB06-01909-B 1 SR15-7 EMP-CE-14-SL1-B 9.49E-02 <MDA < 7.56E-02 < 8.01E-02
PB06-01910-T SR15-7 EMP-CE-14-SL2-T <MDA <MDA < 1.31E-01 < 5.22E-01
PB06-01910-B SR15-7 EMP-CE-14-SL2-B <MDA <MDA < 1.72E-01 < 5.70e-01
PB06-01915-T SR15-7 EMP-CE-14-SL3-T <MDA <MDA < 1.44E-01 < 1.05E-01
PB06-01915-B SR15-7 EMP-CE-14-SL3-B <MDA <MDA < 1.75E-01 < 1.70E-01
PB06-01916-T SR15-7 EMP-CE-14-SL4-T <MDA <MDA < 1.11E-01 < 5.80E-01
PB06-01916-B SR15-7 EMP-CE-14-SL4-B <MDA <MDA < 1.97E-01 < 5.21E-01
PB06-01921-T SR15-7 EMP-CE-14-SL5-T <MDA <MDA < 1.31E-01 < 1.60E-01
PB06-01921-B SR15-7 EMP-CE-14-SL5-B <MDA <MDA < 8.31E-02 < 1.73E-01
PB06-01923-T SR15-7 EMP-CE-14-SL6-T 1.48E-01 <MDA < 1.82E-01 < 6.30E-01
PB06-01923-B SR15-7 EMP-CE-14-SL6-B <MDA <MDA < 1.85E-01 < 6.06E-01
PB06-01925-T 1 SR15-7 EMP-CE-14-SL7-T <MDA <MDA < 1.56E-01 < 6.88E-01

Sample #Sample Log # Qu
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Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample #Sample Log # Qu
ali

ta
tiv

e 
On

ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234

PB06-01925-B 1 SR15-7 EMP-CE-14-SL7-B <MDA <MDA < 1.61E-01 < 5.94E-01
PB06-01926-T 1 SR15-7 EMP-CE-14-SL8-T <MDA <MDA < 1.62E-01 < 6.55E-01
PB06-01926-B 1 SR15-7 EMP-CE-14-SL8-B <MDA <MDA < 1.75E-01 < 3.30E-01
PB06-01927-T SR15-7 EMP-CE-14-SL9-T <MDA <MDA < 1.34E-01 < 7.26E-01
PB06-01927-B SR15-7 EMP-CE-14-SL9-B <MDA <MDA < 1.88E-01 < 7.16E-01
PB06-01935-T SR15-7 EMP-CE-14-SL10-T <MDA <MDA < 2.20E-01 < 6.26E-01
PB06-01935-B SR15-7 EMP-CE-14-SL10-B <MDA <MDA < 2.37E-01 < 5.52E-01
PB06-01942-T SR15-7 EMP-CE-14-SL11-T <MDA <MDA < 1.35E-01 < 9.12E-01
PB06-01942-B SR15-7 EMP-CE-14-SL11-B <MDA <MDA < 1.83E-01 < 7.14E-01
PB06-01943-T SR15-7 EMP-CE-14-SL12-T <MDA <MDA < 2.11E-01 < 4.55E-01
PB06-01943-B SR15-7 EMP-CE-14-SL12-B <MDA <MDA < 2.24E-01 < 3.91E-01
PB06-01947-T SR15-7 EMP-CE-14-SL13-T <MDA <MDA < 1.55E-01 < 7.25E-01
PB06-01947-B SR15-7 EMP-CE-14-SL13-B <MDA <MDA < 1.37E-01 < 5.27E-01
PB06-01948-T SR15-7 EMP-CE-14-SL14-T <MDA <MDA < 1.01E-01 < 5.92E-01
PB06-01948-B SR15-7 EMP-CE-14-SL14-B <MDA <MDA < 1.20E-01 < 7.21E-01
PB06-01951-T SR15-7 EMP-CE-14-SL15-T 4.55E-01 <MDA < 1.98E-01 < 4.99E-01
PB06-01951-B SR15-7 EMP-CE-14-SL15-B 5.62E-01 <MDA < 1.69E-01 < 5.46E-01

PB06-01996-T 1 SR15-8 EMP-CE-16B-SL1-T <MDA <MDA < 1.77E-01 < 3.55E-01
PB06-01996-B 1 SR15-8 EMP-CE-16B-SL1-B <MDA <MDA < 1.54E-01 < 3.56E-01
PB06-01998-T 1 SR15-8 EMP-CE-16B-SL2-T <MDA <MDA < 1.32E-01 < 2.50E-01
PB06-01998-B 1 SR15-8 EMP-CE-16B-SL2-B 1.65E-01 1.85E-01 0.9 < 1.16E-01 < 3.43E-01
PB06-01999-T 1 SR15-8 EMP-CE-16B-SL4-T <MDA <MDA < 1.73E-01 < 5.55E-01
PB06-01999-B 1 SR15-8 EMP-CE-16B-SL4-B <MDA <MDA < 1.70E-01 < 4.54E-01
PB06-02000-T 1 SR15-8 EMP-CE-16B-SL5-T <MDA <MDA < 2.44E-01 < 1.08E+00
PB06-02000-B 1 SR15-8 EMP-CE-16B-SL5-B <MDA <MDA < 1.69E-01 < 1.08E+00
PB06-02001-T SR15-8 EMP-CE-16B-SL6-T 2.13E-01 <MDA < 1.28E-01 < 9.34E-01
PB06-02001-B SR15-8 EMP-CE-16B-SL6-B <MDA <MDA < 1.30E-01 < 8.93E-01
PB06-02002-T-R SR15-8 EMP-CE-16B-SL7-T <MDA <MDA < 3.31E-01 < 1.13E+00
PB06-02002-B SR15-8 EMP-CE-16B-SL7-B <MDA <MDA < 2.26E-01 < 8.31E-01
PB06-02003-T SR15-8 EMP-CE-16B-SL8-T <MDA <MDA < 9.90E-02 < 6.43E-01
PB06-02003-B SR15-8 EMP-CE-16B-SL8-B <MDA <MDA < 1.67E-01 < 6.49E-01
PB06-02011-T SR15-8 EMP-CE-16B-SL9-T <MDA <MDA < 2.01E-01 < 8.84E-01
PB06-02011-B SR15-8 EMP-CE-16B-SL9-B 3.35E-01 <MDA < 2.55E-01 < 9.67E-01
PB06-02012-T SR15-8 EMP-CE-16B-SL10-T <MDA <MDA < 1.86E-01 < 8.92E-01
PB06-02012-B SR15-8 EMP-CE-16B-SL10-B <MDA <MDA < 9.03E-02 < 5.17E-01
PB06-02013-T SR15-8 EMP-CE-16B-SL11-T <MDA <MDA < 2.94E-01 < 6.5E-01
PB06-02013-B SR15-8 EMP-CE-16B-SL11-B 2.26E-01 <MDA < 1.69E-01 < 7.94E-01

PB06-02016-T 1 SR15-9 EMP-CE-16A-SL1-T <MDA <MDA < 2.21E-01 < 6.08E-01
PB06-02016-B 1 SR15-9 EMP-CE-16A-SL1-B <MDA <MDA < 1.76E-01 < 7.90E-01
PB06-02017-T 1 SR15-9 EMP-CE-16A-SL2-T <MDA <MDA < 1.70E-01 < 4.76E-01
PB06-02017-B 1 SR15-9 EMP-CE-16A-SL2-B <MDA <MDA < 1.85E-01 < 4.15E-01
PB06-02018-T SR15-9 EMP-CE-16A-SL3-T <MDA <MDA < 1.93E-01 < 5.04E-01
PB06-02018-B SR15-9 EMP-CE-16A-SL3-B <MDA <MDA < 1.66E-01 < 6.83E-01
PB06-02019-T SR15-9 EMP-CE-16A-SL4-T <MDA <MDA < 1.92E-01 < 7.05E-01
PB06-02019-B SR15-9 EMP-CE-16A-SL4-B <MDA <MDA < 1.08E-01 < 5.49E-01
PB06-02020-T SR15-9 EMP-CE-16A-SL5-T <MDA <MDA < 1.73E-01 < 4.97E-01
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample #Sample Log # Qu
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Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234

PB06-02020-B SR15-9 EMP-CE-16A-SL5-B 2.64E-01 <MDA < 1.57E-01 < 4.74E-01
PB06-02022-T 1 SR15-9 EMP-CE-16A-SL6-T <MDA <MDA < 7.42E-02 < 4.25E-01
PB06-02022-B 1 SR15-9 EMP-CE-16A-SL6-B <MDA <MDA < 6.30E-02 < 4.75E-01
PB06-02023-T 1 SR15-9 EMP-CE-16A-SL7-T 9.05E-02 <MDA < 1.04E-01 < 4.09E-01
PB06-02023-B 1 SR15-9 EMP-CE-16A-SL7-B 1.07E-01 <MDA < 7.23E-02 < 3.92E-01
PB06-02024-T 1 SR15-9 EMP-CE-16A-SL8-T <MDA <MDA < 1.23E-01 < 3.89E-01
PB06-02024-B 1 SR15-9 EMP-CE-16A-SL8-B <MDA <MDA < 1.34E-01 < 4.25E-01

PB06-02025-T 1 SR15-10 EMP-CE-4-SL1-T <MDA <MDA < 1.53E-01 < 5.23E-01
PB06-02025-B 1 SR15-10 EMP-CE-4-SL1-B <MDA <MDA < 1.45E-01 < 4.60E-01
PB06-02026-T SR15-10 EMP-CE-4-SL2-T <MDA <MDA < 1.53E-01 < 6.08E-01
PB06-02026-B SR15-10 EMP-CE-4-SL2-B <MDA <MDA < 1.96e-01 < 9.06E-01
PB06-02027-T SR15-10 EMP-CE-4-SL3-T 1.90E-01 <MDA < 1.59E-01 < 7.11E-01
PB06-02027-B SR15-10 EMP-CE-4-SL3-B <MDA <MDA < 2.15E-01 < 5.15E-01
PB06-02028-T SR15-10 EMP-CE-4-SL4-T <MDA <MDA < 2.30E-01 < 6.05e-01
PB06-02028-B SR15-10 EMP-CE-4-SL4-B 2.97E-01 <MDA < 2.02E-01 < 7.44E-01
PB06-02029-T SR15-10 EMP-CE-4-SL5-T 2.00E-01 <MDA < 1.90E-01 < 6.04E-01
PB06-02029-B SR15-10 EMP-CE-4-SL5-B <MDA <MDA < 1.64E-01 < 6.21E-01
PB06-02030-T SR15-10 EMP-CE-4-SL6-T <MDA <MDA < 2.35E-01 < 8.70E-01
PB06-02030-B SR15-10 EMP-CE-4-SL6-B <MDA <MDA < 1.54E-01 < 1.00E+00
PB06-02031-T SR15-10 EMP-CE-4-SL7-T <MDA <MDA < 1.84E-01 < 8.00E-01
PB06-02031-B SR15-10 EMP-CE-4-SL7-B 2.30E-01 <MDA < 2.34E-01 < 6.78E-01
PB06-02032-T SR15-10 EMP-CE-4-SL8-T <MDA <MDA < 1.94E-01 < 5.18E-01
PB06-02032-B SR15-10 EMP-CE-4-SL8-B <MDA <MDA < 1.97E-01 < 6.74E-01
PB06-02033-T SR15-10 EMP-CE-4-SL9-T <MDA <MDA < 1.66E-01 < 4.59E-01
PB06-02033-B SR15-10 EMP-CE-4-SL9-B <MDA <MDA < 1.55E-01 < 5.71E-01
PB06-02034-T 1 SR15-10 EMP-CE-4-SL10-T <MDA <MDA < 1.40E-01 < 6.70E-01
PB06-02034-B 1 SR15-10 EMP-CE-4-SL10-B <MDA <MDA < 1.89E-01 < 6.21E-01
PB06-02035-T SR15-10 EMP-CE-4-SL11-T <MDA <MDA < 2.03E-01 < 6.74E-01
PB06-02035-B SR15-10 EMP-CE-4-SL11-B 1.69E-01 <MDA < 1.54E-01 < 5.52E-01

PB06-02036-T SR15-11 EMP-CE-2-SL1-T <MDA <MDA < 2.42E-01 < 7.27E-01
PB06-02036-B SR15-11 EMP-CE-2-SL1-B <MDA <MDA < 8.32E-02 < 7.36E-01
PB06-02040-T SR15-11 EMP-CE-2-SL2-T <MDA <MDA < 1.46E-01 < 5.66E-01
PB06-02040-B SR15-11 EMP-CE-2-SL2-B <MDA <MDA < 1.79E-01 < 5.64E-01
PB06-02046-T SR15-11 EMP-CE-2-SL3-T <MDA <MDA < 2.01E-01 < 8.64E-01
PB06-02046-B SR15-11 EMP-CE-2-SL3-B <MDA <MDA < 2.01E-01 < 9.09E-01
PB06-02047-T SR15-11 EMP-CE-2-SL4-T 1.40E-01 <MDA < 1.38E-01 < 5.39E-01
PB06-02047-B SR15-11 EMP-CE-2-SL4-B <MDA <MDA < 2.49E-01 < 5.39E-01
PB06-02048-T SR15-11 EMP-CE-2-SL5-T <MDA <MDA < 1.18E-01 < 6.41E-01
PB06-02048-B SR15-11 EMP-CE-2-SL5-B <MDA <MDA < 1.60E-01 < 9.25E-01
PB06-02049-T SR15-11 EMP-CE-2-SL6-T <MDA <MDA < 1.42E-01 < 3.52E-01
PB06-02049-B SR15-11 EMP-CE-2-SL6-B <MDA <MDA < 1.91E-01 < 6.32E-01
PB06-02050-T SR15-11 EMP-CE-2-SL7-T <MDA <MDA < 2.18E-01 < 6.56E-01
PB06-02050-B SR15-11 EMP-CE-2-SL7-B <MDA <MDA < 9.36E-02 < 6.88E-01
PB06-02051-T SR15-11 EMP-CE-2-SL8-T <MDA <MDA < 8.78E-02 < 6.00E-01
PB06-02051-B SR15-11 EMP-CE-2-SL8-B 1.47E-01 <MDA < 1.39E-01 < 5.83E-01
PB06-02052-T SR15-11 EMP-CE-2-SL9-T <MDA <MDA < 1.29E-01 < 5.89E-01
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample #Sample Log # Qu
ali

ta
tiv

e 
On

ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234

PB06-02052-B SR15-11 EMP-CE-2-SL9-B <MDA <MDA < 1.63E-01 < 3.63E-01
PB06-02053-T SR15-11 EMP-CE-2-SL10-T <MDA <MDA < 2.63E-01 < 3.29E-01
PB06-02053-B SR15-11 EMP-CE-2-SL10-B 1.79E-01 <MDA < 1.54E-01 < 4.97E-01
PB06-02054-T SR15-11 EMP-CE-2-SL11-T <MDA <MDA < 1.48E-01 < 9.57E-01
PB06-02054-B SR15-11 EMP-CE-2-SL11-B <MDA <MDA < 1.57E-01 < 8.03E-01
PB06-02055-T SR15-11 EMP-CE-2-SL12-T 1.18E-01 <MDA < 1.20E-01 < 6.18E-01
PB06-02055-B SR15-11 EMP-CE-2-SL12-B <MDA <MDA < 1.90E-01 < 6.10E-01
PB06-02056-T SR15-11 EMP-CE-2-SL13-T <MDA <MDA < 1.73E-01 < 5.45E-01
PB06-02056-B SR15-11 EMP-CE-2-SL13-B 2.49E-01 <MDA < 8.64E-02 < 7.24E-01
PB06-02057-T SR15-11 EMP-CE-2-SL14-T 1.43E-01 <MDA < 1.76E-01 < 4.46E-01
PB06-02057-B SR15-11 EMP-CE-2-SL14-B <MDA <MDA < 1.33E-01 < 6.27E-01

Qualitative Only 46 Average Concentration 4.41E+00 6.54E-01 2.79E+01 5.45E+00 4.31E-01 7.50E-01

Average Cs-137 MDA 9.40E-02
Average Co-60  MDA 1.10E-01
Average Cs:Co Ratio 27.9
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Hot Lab - Hot Cells

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Qualitative Only 0 Average Concentration

Average Cs-137 MDA
Average Co-60  MDA
Average Cs:Co Ratio

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3Sample 
#Sample Log # Qu
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ta

tiv
e 
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Location

C-39
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS022304-017 L0515-1 Loc #15 4.16E+03 1.87E+01 222.46 < 5.30e+00 9.46E+02 1.28E+00 < 9.10E-02
CS022304-021 L0516-1 Loc #16 2.44E+02 6.23E+00 39.17 < 5.20E+00 7.83E+02 9.10E-01 < 9.30E-02
CS050630-047 L05 20-1P1 Loc #20 1.76E+04 3.25E+02 54.15 3.22E+01 3.73E+04
PB06-02266-T SR24-4 HPT-SP1-SL1-T 5.21E+03 5.91E+02 8.82 < 3.85E+00 < 1.01E+00
PB06-02266-B SR24-4 HPT-SP1-SL1-B 4.40E+03 5.36E+02 8.21 < 4.05E+00 < 1.35E+01
PB06-02267-T SR24-4 HPT-SP1-SL2-T 1.70E+03 1.79E+02 9.50 < 2.56E+00 < 7.82E+00
PB06-02267-B SR24-4 HPT-SP1-SL2-B 1.64E+03 1.76E+02 9.32 < 2.19E+00 < 8.19E+00
PB06-02268-T SR24-4 HPT-SP1-SL3-T 9.46E+02 1.55E+02 6.10 < 2.39E+00 < 5.95E+00
PB06-02268-B SR24-4 HPT-SP1-SL3-B 9.51E+02 1.50E+02 6.34 < 1.76E+00 < 6.87E+00
PB06-02269-T SR24-4 HPT-SP1-SL4-T 5.00E+02 5.59E+01 8.94 < 1.36E+00 < 2.52E+00
PB06-02269-B SR24-4 HPT-SP1-SL4-B 4.69E+02 5.08E+01 9.23 < 1.07E+00 < 4.56E+00
PB06-02270-T SR24-4 HPT-SP1-SL5-T 3.86E+02 3.03E+01 12.74 < 1.54E+00 < 4.41E+00
PB06-02270-B SR24-4 HPT-SP1-SL5-B 3.71E+02 3.03E+01 12.24 < 1.05E+00 < 5.25E+00
PB06-02271-T SR24-4 HPT-SP1-SL6-T 1.91E+02 2.28E+01 8.38 < 8.76E-01 < 3.50E+00
PB06-02271-B SR24-4 HPT-SP1-SL6-B 1.88E+02 2.32E+01 8.10 < 9.57E-01 < 3.77E+00

PB06-02260-T SR24-3 HPT-SP2-SL1-T 2.43E+03 6.58E+01 36.93 < 2.07E+00 < 7.96E+00
PB06-02260-B SR24-3 HPT-SP2-SL1-B 2.22E+03 5.86E+01 37.88 < 2.80E+00 < 7.08E+00
PB06-02262-T SR24-3 HPT-SP2-SL2-T 1.74E+03 3.05E+01 57.05 < 2.61E+00 < 6.25E+00
PB06-02262-B SR24-3 HPT-SP2-SL2-B 1.75E+03 2.83E+01 61.84 < 1.25E+00 < 5.32E+00
PB06-02263-T SR24-3 HPT-SP2-SL3-T 1.05E+03 1.29E+01 81.40 < 1.66E+00 < 6.09E+00
PB06-02263-B SR24-3 HPT-SP2-SL3-B 1.00E+03 1.23E+01 81.30 < 1.41E+00 < 5.62E+00
PB06-02264-T SR24-3 HPT-SP2-SL4-T 7.62E+02 1.49E+01 51.14 < 1.74E+00 < 6.22E+00
PB06-02264-B SR24-3 HPT-SP2-SL4-B 7.45E+02 1.54E+01 48.38 < 1.78E+00 < 3.37E+00
PB06-02265-T SR24-3 HPT-SP2-SL5-T 6.80E+02 7.52E+00 90.43 < 1.29E+00 < 3.96E+00
PB06-02265-B SR24-3 HPT-SP2-SL5-B 6.56E+02 6.90E+00 95.07 < 2.16E+00 < 4.08E+00

PB06-02289-T SR24-7 HPT-SP3-SL1-T 2.02E+04 9.00E+03 2.24 5.75E+01 < 2.48E+01
PB06-02289-B SR24-7 HPT-SP3-SL1-B 1.10E+04 4.97E+03 2.21 2.09E+01 < 1.37E+01
PB06-02290-T SR24-7 HPT-SP3-SL2-T 1.70E+01 <MDA < 1.74E-01 < 5.97E-01
PB06-02290-B SR24-7 HPT-SP3-SL2-B 1.12E+01 <MDA < 3.47E+01 < 6.77E-01
PB06-02291-T SR24-7 HPT-SP3-SL3-T 6.22E-01 <MDA < 1.94E-01 < 7.66E-01
PB06-02291-B SR24-7 HPT-SP3-SL3-B 7.81E-01 4.51E-01 1.73 < 1.87E-01 < 5.19E-01
PB06-02292-T SR24-7 HPT-SP3-SL4-T 7.08E-01 6.26E-01 1.13 < 2.77E-01 < 8.51E-01
PB06-02292-B SR24-7 HPT-SP3-SL4-B 5.25E-01 5.37E-01 0.98 < 3.09E-01 < 1.05e+00
PB06-02293-T SR24-7 HPT-SP3-SL5-T 5.98E-01 4.06E-01 1.47 < 2.20E-01 < 6.36E-01
PB06-02293-B SR24-7 HPT-SP3-SL5-B 5.22E-01 <MDA < 4.32E-01 < 4.40E-01
PB06-02294-T SR24-7 HPT-SP3-SL6-T 6.85E-01 <MDA < 1.86E-01 < 7.19E-01
PB06-02294-B SR24-7 HPT-SP3-SL6-B 7.35E-01 6.01E-01 1.22 < 2.75E-01 < 8.88E-01
PB06-02295-T SR24-7 HPT-SP3-SL7-T 5.51E-01 3.17E-01 1.74 < 1.56E-01 < 7.84E-01
PB06-02295-B SR24-7 HPT-SP3-SL7-B 3.87E-01 <MDA < 1.67E-01 < 6.81E-01
PB06-02296-T SR24-7 HPT-SP3-SL8-T 1.63E+00 1.44E+00 1.13 < 2.64E-01 9.29E-01
PB06-02296-B SR24-7 HPT-SP3-SL8-B 1.42E+00 <MDA < 4.21E-01 < 1.16E=00

PB06-02317-T SR24-8 HPT-SP4-SL1-T 5.10E+04 9.13E+02 55.86 < 1.07E+01 < 1.13E+01
PB06-02317-B SR24-8 HPT-SP4-SL1-B 3.52E+04 5.95E+02 59.16 < 1.1E+01 < 4.96E+01
PB06-02318-T SR24-8 HPT-SP4-SL2-T 9.80E+02 2.70E+01 36.30 < 1.63E+00 < 5.42E+00
PB06-02318-B SR24-8 HPT-SP4-SL2-B 7.76E+02 2.02E+01 38.42 < 1.61E+00 < 4.87E+00

Cs-137
Sample #Sample Log # Qu

ali
ta

tiv
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Co-60 H-3 U-235/236Sr-90 I-129

U-
233/234Eu-154

Cs:Co
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Cs-137

Sample #Sample Log # Qu
ali

ta
tiv

e 
On

ly

Location
Co-60 H-3 U-235/236Sr-90 I-129

U-
233/234Eu-154

Cs:Co
PB06-02319-T SR24-8 HPT-SP4-SL3-T 7.50E+01 3.13E+00 23.96 < 3.67E-01 < 8.84E-01
PB06-02319-B SR24-8 HPT-SP4-SL3-B 5.98E+01 4.06E+00 14.73 < 4.82E-01 < 1.82E+00

HPT-SP4-SL3-T&B 4.59E+01 2.78E+00 16.51 7.20E+01 < 9.1E-01 < 1.70E+00 < 1.4E+00 6.30E-01 7.40E-02
PB06-02320-T SR24-8 HPT-SP4-SL4-T 1.99E+00 5.13E+00 0.39 < 3.26E-01 < 6.41E-01
PB06-02320-B SR24-8 HPT-SP4-SL4-B 2.02E+00 5.65E+00 0.36 < 1.62E-01 < 8.10E-01
PB06-02322-T SR24-8 HPT-SP4-SL5-T 1.08E+00 4.20E+00 0.26 < 2.19E-01 < 7.03E-01
PB06-02322-B SR24-8 HPT-SP4-SL5-B 7.54E-01 3.68E+00 0.20 < 2.40E-01 < 7.97E-01
PB06-02323-T SR24-8 HPT-SP4-SL6-T 7.12E-01 <MDA < 2.31E-01 < 6.87E-01
PB06-02323-B SR24-8 HPT-SP4-SL6-B 7.96E-01 <MDA < 2.63E-01 < 5.93E-01
PB06-02324-T SR24-8 HPT-SP4-SL7-T 2.86E+00 5.55E-01 5.15 < 2.64E-01 < 8.84E-01
PB06-02324-B SR24-8 HPT-SP4-SL7-B 3.47E+00 <MDA < 3.98E-01 < 6.89E-01

PB06-02325-T SR24-9 HPT-SP5-SL1-T 5.63E+02 2.63E+00 214.07 < 1.40E+00 < 4.31E+00
PB06-02325-B SR24-9 HPT-SP5-SL1-B 3.03E+02 1.88E+00 161.17 < 9.99E-01 < 4.47E+00
PB06-02326-T SR24-9 HPT-SP5-SL2-T <MDA <MDA < 2.39E-01 < 6.32E-01
PB06-02326-B SR24-9 HPT-SP5-SL2-B <MDA <MDA < 1.64E-01 < 8.56E-01

PB06-02272-T SR24-5 HPT-SP6-SL1-T 4.38E+03 7.96E+01 55.03 < 3.16E+00 < 9.12E+00
PB06-02272-B SR24-5 HPT-SP6-SL1-B 3.11E+03 6.44E+01 48.29 < 1.73E+00 < 1.30E+01
PB06-02273-T SR24-5 HPT-SP6-SL2-T 2.07E+02 1.32E+01 15.68 < 9.99E-01 < 4.07E+00
PB06-02273-B SR24-5 HPT-SP6-SL2-B 1.77E+02 1.23E+01 14.39 < 7.57E-01 < 2.03E+00
PB06-02274-T SR24-5 HPT-SP6-SL3-T 1.68E+01 3.10E+00 5.42 < 2.23E-01 < 1.02E+00
PB06-02274-B SR24-5 HPT-SP6-SL3-B 1.61E+01 2.65E+00 6.08 < 1.87E-01 < 5.89E-01
PB06-02275-T SR24-5 HPT-SP6-SL4-T 4.63E+00 1.15E+00 4.03 < 1.33E-01 < 8.87E-01
PB06-02275-B SR24-5 HPT-SP6-SL4-B 4.21E+00 1.03E+00 4.09 < 2.94E-01 < 8.87E-01
PB06-02276-T SR24-5 HPT-SP6-SL5-T 1.11E+00 <MDA < 1.36E-01 < 6.22E-01
PB06-02276-B SR24-5 HPT-SP6-SL5-B 9.95E-01 <MDA < 1.44E-01 < 5.23E-01
PB06-02277-T SR24-5 HPT-SP6-SL6-T 2.81E-01 <MDA < 2.48E-01 < 6.06E-01
PB06-02277-B SR24-5 HPT-SP6-SL6-B 2.23E-01 <MDA < 2.11E-01 < 5.61E-01

PB06-02279-T SR24-6 HPT-SP6QC-SL1-T 9.56E+03 9.83E+01 97.26 < 3.21E+00 < 2.78E+01
PB06-02279-B SR24-6 HPT-SP6QC-SL1-B 7.51E+03 7.84E+01 95.79 < 5.82E+00 < 1.15E+01
PB06-02280-T SR24-6 HPT-SP6QC-SL2-T 1.33E+02 5.19E+00 25.63 < 4.51E-01 < 1.67E+00
PB06-02280-B SR24-6 HPT-SP6QCSL2-B 8.71E+01 3.83E+00 22.74 < 3.39E-01 < 1.85E+00
PB06-02282-T SR24-6 HPT-SP6QC-SL3-T 2.34E+00 <MDA < 2.81E-01 < 8.21E-01
PB06-02282-B SR24-6 HPT-SP6QCSL3-B 1.93E+00 <MDA < 3.21E-01 < 8.97E-01
PB06-02283-T SR24-6 HPT-SP6QC-SL4-T 5.24E-01 <MDA < 4.68E-01 < 7.86E-01
PB06-02283-B SR24-6 HPT-SP6QCSL4-B <MDA <MDA < 2.59E-01 < 8.23E-01
PB06-02284-T SR24-6 HPT-SP6QC-SL5-T 5.31E-01 <MDA < 1.82E-01 < 5.22E-01
PB06-02284-B SR24-6 HPT-SP6QCSL5-B 5.56E-01 <MDA < 1.92E-01 < 4.61E-01
PB06-02285-T SR24-6 HPT-SP6QC-SL6-T 6.84E-01 <MDA < 1.65E-01 1.11E+00
PB06-02285-B SR24-6 HPT-SP6QCSL6-B 4.86E-01 <MDA < 1.15E-01 < 9.19E-01
PB06-02286-T SR24-6 HPT-SP6QC-SL7-T 1.50E+00 <MDA < 5.19E-01 < 1.04E+00
PB06-02286-B SR24-6 HPT-SP6QCSL7-B 1.58E+00 <MDA < 2.39E-01 < 8.49E-01

PB06-02336-T SR24-10 HPT-SP7-SL1-T 2.22E+04 3.04E+01 730.26 < 6.67E+00 < 2.98E+01
PB06-02336-B SR24-10 HPT-SP7-SL1-B 1.31E+04 1.99E+01 658.29 < 6.85E+00 < 2.70E+01
PB06-02337-T SR24-10 HPT-SP7-SL2-T 1.18E+00 <MDA < 1.78E-01 < 5.40E-01
PB06-02337-B SR24-10 HPT-SP7-SL2-B 5.79E-01 <MDA < 1.40E-01 < 7.99E-01
PB06-02339-T SR24-10 HPT-SP7-SL3-T <MDA <MDA < 1.17E-01 < 6.41E-01

STL Analysis
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
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Cs:Co
PB06-02339-B SR24-10 HPT-SP7-SL3-B <MDA <MDA < 1.80E-01 < 7.76E-01

PB06-02456-T SR24-17 HPT-SP8-SL1-T 1.15E+04 8.17E+02 14.08 < 4.56E+00 < 2.12E+01
PB06-02456-B SR24-17 HPT-SP8-SL1-B 1.04E+04 7.71E+02 13.49 < 7.32E+00 < 2.56E+01
PB06-02457-T SR24-17 HPT-SP8-SL2-T 4.32E+03 4.22E+02 10.24 < 3.70E+00 < 1.19E+01
PB06-02457-B SR24-17 HPT-SP8-SL2-B 4.58E+03 4.36E+02 10.50 < 3.94E+00 < 1.34E+01
PB06-02458-T SR24-17 HPT-SP8-SL3-T 2.76E+03 2.31E+02 11.95 < 3.52E+00 < 1.62E+01
PB06-02458-B SR24-17 HPT-SP8-SL3-B 2.77E+03 2.30E+02 12.04 < 4.22E+00 < 1.37E+01
PB06-02459-T SR24-17 HPT-SP8-SL4-T 1.92E+03 1.76E+02 10.91 <2.42E+00 < 1.05E+01
PB06-02459-B SR24-17 HPT-SP8-SL4-B 1.81E+03 1.78E+02 10.17 < 2.93E+00 < 9.77E+00
PB06-02460-T SR24-17 HPT-SP8-SL5-T 1.41E+03 1.52E+02 9.28 < 3.17E+00 < 1.12E+01
PB06-02460-B SR24-17 HPT-SP8-SL5-B 1.39E+03 1.54E+02 9.03 < 3.00E+00 < 9.77E+00
PB06-02462-T SR24-17 HPT-SP8-SL6-T 1.00E+03 1.14E+02 8.77 < 4.51E+00 < 8.24E+00
PB06-02462-B SR24-17 HPT-SP8-SL6-B 1.00E+03 1.16E+02 8.62 < 1.89E+00 < 7.04E+00
PB06-02463-T SR24-17 HPT-SP8-SL7-T 1.01E+03 3.10E+01 32.58 < 1.71E+00 < 6.45E+00
PB06-02463-B SR24-17 HPT-SP8-SL7-B 9.59E+02 2.95E+01 32.51 < 2.39E+00 < 5.41E+00
PB06-02464-T SR24-17 HPT-SP8-SL8-T 5.37E+02 1.99E+01 26.98 < 1.61E+00 < 4.86E+00
PB06-02464-B SR24-17 HPT-SP8-SL8-B 5.39E+02 3.73E+01 14.45 < 1.55E+00 < 4.73E+00
PB06-02465-T SR24-17 HPT-SP8-SP9-T 4.92E+02 1.58E+01 31.14 < 6.72E-01 < 4.92E+00
PB06-02465-B SR24-17 HPT-SP8-SL9-B 4.77E+02 1.54E+01 30.97 < 7.05E-01 < 5.73E+00
PB06-02466-T SR24-17 HPT-SP8-SL10-T 5.33E+02 1.98E+01 26.92 < 1.40E+00 < 5.50E+00
PB06-02466-B SR24-17 HPT-SP8-SL10-B 5.52E+02 2.05E+01 26.93 < 1.38E+00 < 4.36E+00
PB06-02467-T SR24-17 HPT-SP8-SL11-T 4.61E+02 1.49E+01 30.94 < 1.38E+00 < 4.56E+00
PB06-02467-B SR24-17 HPT-SP8-SL11-B 4.47E+02 1.44E+01 31.04 < 1.42E+00 < 3.37E+00
PB06-02468-T SR24-17 HPT-SP8-SL12-T 3.98E+02 1.50E+01 26.53 <  6.55E-01 < 3.99E+00
PB06-02468-B SR24-17 HPT-SP8-SL12-B 3.99E+02 9.33E+00 42.77 < 5.48E-01 < 3.68E+00
PB06-02475-T 1 SR24-17 HPT-SP8-SL13-T 1.78E+02 6.68E+00 26.65 < 5.77E-01 < 2.15E+00
PB06-02475-B 1 SR24-17 HPT-SP8-SL13-B 1.46E+02 6.42E+00 22.74 < 5.61E-01 < 9.58E-01
PB06-02476-T 1 SR24-17 HPT-SP8-SL14-T 7.18E+01 1.13E+00 63.54 < 4.37E-01 < 7.78E-01
PB06-02476-B 1 SR24-17 HPT-SP8-SL14-B 5.16E+01 1.03E+00 50.10 < 3.70E-01 < 1.08E+00

PB06-02477-T SR24-18 HPT-SP9-SL1-T 2.70E+03 2.07E+02 13.04 < 3.75E+00 < 1.24E+01
PB06-02477-B SR24-18 HPT-SP9-SL1-B 1.93E+03 1.70E+02 11.35 < 2.86E+00 < 1.13E+01
PB06-02478-T SR24-18 HPT-SP9-SL2-T 6.17E+01 2.03E+00 30.39 < 5.10E-01 < 1.68E+00
PB06-02478-B SR24-18 HPT-SP9-SL2-B 4.65E+01 1.41E+00 32.98 < 2.83E-01 < 1.82E+00

HPT-SP9-SL2-T&B 6.33E+01 2.34E+00 27.05 < 6.70E-01 6.70E+00 < 3.00E+00 < 3.3E+00 8.00E-01 5.80E-02
PB06-02479-T SR24-18 HPT-SP9-SL3-T 5.96E-01 <MDA < 2.06E-01 < 9.11E-01
PB06-02479-B SR24-18 HPT-SP9-SL3-B 5.21E-01 <MDA < 1.66E-01 < 7.75E-01
PB06-02480-T SR24-18 HPT-SP9-SL4-T <MDA <MDA < 1.16E-01 < 8.23E-01
PB06-02480-B SR24-18 HPT-SP9-SL4-B <MDA <MDA < 2.45E-01 < 9.53E-01

PB06-02500-T SR24-19 HPT-SP10-SL1-T 2.94E+03 5.27E+01 55.79 < 3.07E+00 < 1.04E+01
PB06-02500-B SR24-19 HPT-SP10-SL1-B 2.88E+03 4.92E+01 58.54 < 2.23E+00 < 9.14E+00
PB06-02502-T SR24-19 HPT-SP10-SL2-T 1.61E+03 2.02E+01 79.70 < 2.42E+00 < 9.00E+00
PB06-02502-B SR24-19 HPT-SP10-SL2-B 1.58E+03 2.00E+01 79.00 < 2.43E+00 < 1.01E+01
PB06-02503-T SR24-19 HPT-SP10-SL3-T 9.44E+02 1.08E+01 87.41 < 1.58E+00 < 5.96E+00
PB06-02503-B SR24-19 HPT-SP10-SL3-B 9.38E+02 1.01E+01 92.87 < 1.66E+00 < 5.42E+00
PB06-02504-T SR24-19 HPT-SP10-SL4-T 6.33E+02 8.16E+00 77.57 < 1.28E+00 < 4.12E+00
PB06-02504-B SR24-19 HPT-SP10-SL4-B 6.19E+02 8.28E+00 74.76 < 1.46E+00 < 4.89E+00

STL Analysis
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Hot Laboratory - Hot Pipe Tunnel PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Cs-137

Sample #Sample Log # Qu
ali

ta
tiv

e 
On

ly

Location
Co-60 H-3 U-235/236Sr-90 I-129

U-
233/234Eu-154

Cs:Co
PB06-02505-T SR24-19 HPT-SP10-SL5-T 6.36E+02 9.05E+00 70.28 < 1.35E+00 < 5.20E+00
PB06-02505-B SR24-19 HPT-SP10-SL5-B 6.34E+02 1.03E+01 61.55 < 1.34E+00 < 3.91E+00
PB06-02506-T SR24-19 HPT-SP10-SL6-T 5.32E+02 5.85E+00 90.94 < 1.03E+00 < 5.73E+00
PB06-02506-B SR24-19 HPT-SP10-SL6-B 5.58E+02 5.46E+00 102.20 < 1.34E+00 < 4.90E+00
PB06-02507-T SR24-19 HPT-SP10-SL7-T 5.05E+02 4.02E+00 125.62 < 1.10E+00 < 4.54E+00
PB06-02507-B SR24-19 HPT-SP10-SL7-B 5.49E+02 4.35E+00 126.21 < 1.27E+00 < 3.61E+00
PB06-02508-T 1 SR24-19 HPT-SP10-SL8-T 4.29E+02 4.80E+00 89.38 < 1.11E+00 < 4.78E+00
PB06-02508-B 1 SR24-19 HPT-SP10-SL8-B 4.22E+02 4.59E+00 91.94 < 1.22E+00 < 3.76E+00
PB06-02509-T 1 SR24-19 HPT-SP10-SL9-T 4.60E+02 6.52E+00 70.55 < 7.53E-01 < 4.50E+00
PB06-02509-B 1 SR24-19 HPT-SP10-SL9-B 4.47E+02 6.26E+00 71.41 < 1.09E+00 < 3.71E+00
PB06-02510-T 1 SR24-19 HPT-SP10-SL10-T 4.19E+02 5.13E+00 81.68 < 1.50E+00 < 5.38E+00
PB06-02510-B 1 SR24-19 HPT-SP10-SL10-B 4.50E+02 4.68E+00 96.15 < 1.21E+00 < 5.12E+00
PB06-02511-T SR24-19 HPT-SP10-SL11-T 3.38E+02 5.33E+00 63.41 < 8.07E-01 < 3.92E+00
PB06-02511-B SR24-19 HPT-SP10-SL11-B 3.17E+02 4.85E+00 65.36 < 8.83E-01 < 3.02E+00
PB06-02512-T SR24-19 HPT-SP10-SL12-T 2.58E+02 3.24E+00 79.63 < 8.35E-01 < 2.69E+00
PB06-02512-B SR24-19 HPT-SP10-SL12-B 2.57E+02 3.16E+00 81.33 < 7.56E-01 < 1.56E+00
PB06-02513-T SR24-19 HPT-SP10-SL13-T 2.14E+02 7.62E+00 28.08 < 7.55E-01 < 3.27E+00
PB06-02513-B SR24-19 HPT-SP10-SL13-B 2.14E+02 7.45E+00 28.72 < 5.38E-01 < 2.88E+00
PB06-02514-T SR24-19 HPT-SP10-SL14-T 1.69E+02 5.25E+00 32.19 < 4.59E-01 < 2.80E+00
PB06-02514-B SR24-19 HPT-SP10-SL14-B 1.60E+02 5.43E+00 29.47 < 4.83E-01 < 3.17E+00

PB06-02515-T SR24-20 HPT-SP11-SL1-T 8.71E+02 3.50E+01 24.89 < 1.64E+00 < 6.20E+00
PB06-02515-B SR24-20 HPT-SP11-SL1-B 6.61E+02 2.99E+01 22.11 < 1.17E+00 < 5.34e+00
PB06-02516-T SR24-20 HPT-SP11-SL2-T 3.64E+00 1.92E+00 1.90 < 2.99E-01 < 1.20E+00
PB06-02516-B SR24-20 HPT-SP11-SL2-B 2.48E+00 1.24E+00 2.00 < 2.03e-01 < 6.81E-01
PB06-02517-T SR24-20 HPT-SP11-SL3-T <MDA <MDA < 1.68E-01 < 7.85E-01
PB06-02517-B SR24-20 HPT-SP11-SL3-B 4.50E-01 <MDA < 1.18E-01 < 6.82E-01
PB06-02518-T SR24-20 HPT-SP11-SL4-T <MDA <MDA < 2.36E-01 < 7.57E-01
PB06-02518-B SR24-20 HPT-SP11-SL4-B <MDA <MDA < 2.86E-01 < 7.63E-01

Qualitative Only 10 Average Concentration 2.01E+03 1.84E+02 5.03E+01 5.21E+01 9.76E+03 3.92E+01 9.05E-01 5.43E-01

Average Cs-137 MDA 1.38E-01
Average Co-60  MDA 1.93E-01
Average Cs:Co Ratio 50.3
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Hot Laboratory - All Other Areas PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS022004-008 L0511-01 Loc #11 8.86E+02 1.26E+00 703.17 < 5.2E+00 1.10E+01 3.60E-01 < 8.90E-02
CS022004-016 L0512-01 Loc #12 1.06E+02 4.02E+00 26.37 < 5.2E+00 1.01E+02 1.04E+00 < 3.80E-02
CS022004-020 L0513-01 Loc #13 1.60E+03 1.88E-01 8510.64 6.17E+00 1.81E+02 9.60E-01 5.10E-02
CS022004-012 L0514-01 Loc #14 7.27E+02 2.17E+00 335.02 < 5.20E+00 3.09E+01 8.10E-01 < 7.40E-02

Qualitative Only 0 Average Concentration 8.30E+02 1.91E+00 2.39E+03 6.17E+00 8.10E+01 7.93E-01 5.10E-02

Average Cs-137 MDA 4.75E-01
Average Co-60  MDA 1.48E-01
Average Cs:Co Ratio 2393.8

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location
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SEB - Cold Pipe Tunnel PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Qualitative Only 0 Average Concentration

Average Cs-137 MDA
Average Co-60  MDA
Average Cs:Co Ratio

Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
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SEB - Non Cold Pipe Tunnel Areas PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Qualitative Only 0 Average Concentration

Average Cs-137 MDA
Average Co-60  MDA
Average Cs:Co Ratio

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location
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Waste Handling Building - All Areas PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS050630-036 L05 16a1P1 Loc #16 1.29E+04 3.22E+01 400.62 4.21E+01 9.52E+02
CS022304-013 L0510-1 Loc #10 2.95E+03 < 1.10E-01 < 5.30E+00 1.12E+00 5.50E-01 5.30E-02
PB06-02227-T SR24-1 WHB-SP-1-SL1-T 1.85E+04 2.31E+01 800.87 2.31E+01 1.47E+00 < 6.40E+00 < 2.36E+01
PB06-02227-B SR24-1 WHB-SP-1-SL1-B 1.31E+04 1.57E+01 834.39 1.57E+01 1.03E+00 < 5.43E+00 < 1.34E+01
PB06-02228-T SR24-1 WHB-SP-1-SL2-T 1.42E+03 <MDA < 2.14E+00 < 5.29E+00
PB06-02228-B SR24-1 WHB-SP-1-SL2-B 1.12E+03 <MDA < 1.59E+00 < 7.22E+00
PB06-02231-T SR24-1 WHB-SP-1-SL3-T 4.18E+01 <MDA < 4.25E-01 < 1.31E+00
PB06-02231-B SR24-1 WHB-SP-1-SL3-B 3.10E+01 <MDA < 3.45E-01 < 6.28E-01
PB06-02232-T SR24-1 WHB-SP-1-SL4-T 1.15E+00 <MDA < 1.85E-01 < 8.84E-01
PB06-02232-B SR24-1 WHB-SP-1-SL4-B 1.15E+00 <MDA < 1.57E-01 < 8.10E-01
PB06-02233-T SR24-1 WHB-SP-1-SL5-T 5.74E-01 <MDA < 6.22E-01 < 5.01E-01
PB06-02233-B SR24-1 WHB-SP-1-SL5-B 5.77E-01 <MDA < 1.80E-01 < 6.45E-01

PB06-02242-T SR24-2 WHB-SP-2-SL1-T 1.25E+04 2.50E+01 500.00 2.50E+01 1.55E+00 < 4.85E+00 < 1.67E+01
PB06-02242-B SR24-2 WHB-SP-2-SL1-B 8.66E+03 1.63E+01 531.29 1.63E+01 1.06E+00 < 4.69E+00 < 2.88E+01
PB06-02243-T SR24-2 WHB-SP-2-SL2-T 4.02E+02 <MDA < 9.23E-01 < 3.70E+00
PB06-02243-B SR24-2 WHB-SP-2-SL2-B 3.32E+02 <MDA < 1.03E+00 < 3.53E+00
PB06-02244-T SR24-2 WHB-SP-2-SL3-T 4.78E+01 <MDA < 2.79E-01 < 1.01E+00
PB06-02244-B SR24-2 WHB-SP-2-SL3-B 3.98E+01 <MDA < 2.45E-01 < 8.79E-01

WHB-SP-2-SL3-T&B 6.36E+01 < 1.60E-01 7.10E-01 < 6.1E-01 < 2.0E+00 < 1.1E+00 7.00E-01 < 4.0E-02

PB06-02245-T SR24-2 WHB-SP-2-SL4-T 3.57E+00 <MDA < 2.30E-01 < 9.49E-01
PB06-02245-B SR24-2 WHB-SP-2-SL4-B 3.04E+00 <MDA < 3.18E-01 < 9.06E-01
PB06-02246-T SR24-2 WHB-SP-2-SL5-T 5.40E-01 <MDA < 1.15E-01 < 9.74E-01
PB06-02246-B SR24-2 WHB-SP-2-SL5-B 5.53E-01 <MDA <1.89E-01 < 6.46E-01
PB06-02247-T SR24-2 WHB-SP-2-SL6-T <MDA <MDA < 2.44e-01 < 7.27E-01

PB06-02700-T SR29-1 WB-15 IM1 SL1-T 1.50E+03 <MDA <1.13E+00 < 5.12E+00
PB06-02700-B SR29-1 WB-15 IM1 SL1-B 6.95E+02 <MDA < 9.96E-01 < 1.79E+00
PB06-02702-T SR29-1 WB-15 IM1 SL2-T 2.37E-01 <MDA < 1.87E-01 < 4.35E-01
PB06-02702-B SR29-1 WB-15 IM1 SL2-B <MDA <MDA < 1.16e-01 < 4.81e-01

PB06-02704-T SR29-2 WB-15 IM14 SL1-T 7.45E+01 <MDA < 9.20E-01 < 7.97E-01
PB06-02704-B SR29-2 WB-15 IM14 SL1-B 3.43E+01 3.88E-01 88.47 < 3.57E-01 < 1.12E+00
PB06-02705-T SR29-2 WB-15 IM14 SL2-T 2.32E-01 <MDA < 2.22E-01 < 5.78E-01
PB06-02705-B SR29-2 WB-15 IM14 SL2-B 2.77E-01 <MDA < 1.46E-01 < 70.6E-01

PB06-02706-T SR29-3 WB 0 IM1 SL1-T 8.01E+02 3.00E+00 266.73 < 1.06E+00 < 3.78E+00
PB06-02706-B SR29-3 WB 0 IM1 SL1-B 6.37E+02 2.64E+00 240.73 < 6.12E-01 < 3.91E+00
PB06-02707-T SR29-3 WB 0 IM1 SL2-T 4.55E+02 1.54E+01 29.52 < 8.66E-01 < 2.78E+00
PB06-02707-B SR29-3 WB 0 IM1 SL2-B 4.53E+02 1.66E+00 272.52 < 8.38E-01 < 3.07e+00
PB06-02744-T SR29-3 WB 0 IM1 SL3-T 8.83E+02 1.85E+00 475.95 < 1.12E+00 < 5.71e+00
PB06-02744-B SR29-3 WB 0 IM1 SL3-B 9.03E+02 1.72E+00 525.11 < 1.31E+00 < 4.55E+00
PB06-02743-T SR29-3 WB 0 IM1 SL4-T 9.39E+02 1.97E+00 477.08 < 1.25E+00 < 2.97E+00
PB06-02743-B SR29-3 WB 0 IM1 SL4-B 9.29E+02 1.94E+00 480.00 < 9.20E-01 < 4.65E+00
PB06-02745-T SR29-3 WB 0 IM1 SL5-T 2.39E+02 <MDA < 4.95E-01 < 2.44e+00
PB06-02745-B SR29-3 WB 0 IM1 SL5-B 1.95E+02 <MDA < 2.96e-01 < 1.82e+00
PB06-02746-T SR29-3 WB 0 IM1 SL6-T 9.98E+00 <MDA < 2.43e-01 < 1.09E+00
PB06-02746-B SR29-3 WB 0 IM1 SL6-B 5.93E+00 <MDA < 1.91E-01 < 7.76E-01

PB06-02708-T SR29-4 WB 0 IM2 SL1-T 8.81E+01 1.38E+00 63.97 < 4.34E-01 < 1.31E+00

STL Analysis 

Eu-154 U-235/236Sr-90 I-129 U-233/234
Cs:Co

Cs-137 H-3Co-60
Sample #Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location

C-47



Waste Handling Building - All Areas PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
Eu-154 U-235/236Sr-90 I-129 U-233/234

Cs:Co
Cs-137 H-3Co-60

Sample #Sample Log # Qu
ali

ta
tiv

e 
On

ly

Location
PB06-02708-B SR29-4 WB 0 IM2 SL1-B 3.85E+01 <MDA < 2.42 E-01 < 1.20E+00
PB06-02709-T SR29-4 WB 0 IM2 SL2-T 1.94E-01 <MDA < 1.27E-01 < 6.46E-01
PB06-02709-B SR29-4 WB 0 IM2 SL2-B <MDA <MDA < 2.14E-01 < 5.10E-01

Qualitative Only 0 Average Concentration 1.80E+03 9.62E+00 3.99E+02 2.05E+01 1.60E+02 6.25E-01 5.30E-02

Average Cs-137 MDA 9.39E-02
Average Co-60  MDA 1.49E-01
Average Cs:Co Ratio 399.1
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Primary Pump House - All Areas PBRF-TBD-07-001, Rev. 0

pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

PB06-02379-T SR24-14 PPH-R3-SP1-SL1-T 8.24E+00 3.92E+00 2.10 < 3.80E-01 < 9.72E-01
PB06-02379-B SR24-14 PPH-R3-SP1-SL1-B 5.62E+00 2.09E+00 2.69 9.99E-01 < 5.62E-01
PB06-02380-T SR24-14 PPH-R3-SP1-SL2-T <MDA <MDA < 1.61E-01 < 5.29E-01
PB06-02380-B SR24-14 PPH-R3-SP1-SL2-B 3.21E-01 <MDA < 1.37E-01 < 5.29E-01
PB06-02382-T SR24-14 PPH-R3-SP1-SL3-T <MDA <MDA < 2.54E-01 < 7.53E-01
PB06-02382-B SR24-14 PPH-R3-SP1-SL3-B <MDA <MDA < 1.58E-01 < 7.53E-01

PB06-02388-T SR24-15 PPH-R4-SP1-SL1-T 2.53E+01 6.90E+00 3.67 < 5.57E-01 < 1.62E+00
PB06-02388-B SR24-15 PPH-R4-SP1-SL1-B 1.70E+01 4.66E+00 3.65 < 2.75E-01 < 6.30E-01
PB06-02389-T SR24-15 PPH-R4-SP1-SL2-T 2.70E-01 <MDA < 1.05E-01 < 6.06E-01
PB06-02389-B SR24-15 PPH-R4-SP1-SL2-B 2.83E-01 <MDA < 2.43E-01 < 5.17E-01
PB06-02390-T SR24-15 PPH-R4-SP1-SL3-T <MDA <MDA < 2.16E-01 < 7.99E-01
PB06-02390-B SR24-15 PPH-R4-SP1-SL3-B <MDA <MDA < 1.85E-01 < 6.56E-01

PB06-02229-T SR24-16 PPH-R4-SP2-SL1-T 1.95E+00 1.77E+00 1.10 8.35E-01 < 9.28E-01
PB06-02229-B SR24-16 PPH-R4-SP2-SL1-B 1.12E+00 1.19E+00 0.94 4.63E-01 < 9.57E-01

PPH-R4-SP2-SL1-T&B 1.41E+00 1.73E+00 0.82 8.20E+00 < 3.8E-01 5.60E+00 < 1.5E+00 9.40E-01 4.70E-02
PB06-02230-T SR24-16 PPH-R4-SP2-SL2-T <MDA <MDA < 2.17E-01 < 1.05E+00
PB06-02230-B SR24-16 PPH-R4-SP2-SL2-B <MDA <MDA < 2.07E-01 < 8.22E-01

PB06-02369-T SR24-13 PPH-R5-SP1-SL1-T 4.53E+01 3.25E+01 1.39 < 3.91E-01 1.30E+00
PB06-02369-B SR24-13 PPH-R5-SP1-SL1-B 1.99E+01 1.70E+01 1.17 < 4.04E-01 < 1.11E+00
PB06-02370-T SR24-13 PPH-R5-SP1-SL2-T <MDA <MDA < 1.58E-01 < 9.93E-01
PB06-02370-B SR24-13 PPH-R5-SP1-SL2-B <MDA <MDA < 2.82E-01 < 4.74E-01

PB06-02354-T SR24-12 PPH-R6-SP1-SL1-T 1.08E+01 1.22E+00 8.85 < 3.49E-01 1.17E+00
PB06-02354-B SR24-12 PPH-R6-SP1-SL1-B 5.51E+00 6.36E-01 8.66 < 1.57E-01 < 1.01E+00
PB06-02355-T SR24-12 PPH-R6-SP1-SL2-T <MDA <MDA < 1.88E-01 < 7.46E-01
PB06-02355-B SR24-12 PPH-R6-SP1-SL2-B <MDA <MDA < 2.91E-01 < 7.85E-01

PPH-R6-SP1-SL10-T&B < 1.6E-01 < 1.70E-01 4.56E+00 < 6.50E-01 < 1.20E+00 < 1.30E+00 7.00E-01 8.00E-02
PB06-02345-T SR24-11 PPH-R8-SP1-SL1-T <MDA <MDA < 2.74E-01 < 8.32E-01
PB06-02345-B SR24-11 PPH-R8-SP1-SL1-B <MDA <MDA < 2.40E-01 < 8.60E-01

Qualitative Only Average Concentration 1.02E+01 6.69E+00

Average Cs-137 MDA 1.23E-01
Average Co-60  MDA 1.80E-01
Average Cs:Co Ratio 3.19

STL Analysis

STL Analysis

Sample 
#Sample Log # Qu

ali
ta

tiv
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ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 U-233/234Eu-154
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS030404-002 L0521-1 Loc #21 < 1.0E-01 < 0.13 6.00E-01

Qualitative Only 0 Average Concentration 6.00E-01

Average Cs-137 MDA 1.00E-01
Average Co-60  MDA 1.30E-01
Average Cs:Co Ratio N/A

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

Qualitative Only 0 Average Concentration

Average Cs-137 MDA
Average Co-60  MDA
Average Cs:Co Ratio

Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

CS022704-001 L0517-1 Loc #17 3.85E-01 < 1.10E-01 5.31E+00 1.14E+00 < 1.10E-01

PB06-02747-T SR28-1 IM-1 SL1-T 1.13E+00 <MDA < 1.04E-01 < 6.68E-01
PB06-02747-B SR28-1 IM-1 SL1-B 8.11E-01 <MDA < 1.61E-01 < 7.49E-01
PB06-02748-T SR28-1 IM-1 SL2-T <MDA <MDA < 2.48E-01 < 6.55E-01
PB06-02748-B SR28-1 IM-1 SL2-B <MDA <MDA < 1.54E-01 < 8.02E-01

PB06-02752-T SR28-2 IM-2 SL1-T 3.12E+00 <MDA < 2.51E-01 < 7.90E-01
PB06-02752-B SR28-2 IM-2 SL1-B 2.14E+00 <MDA < 2.33E-01 < 6.90E-01
PB06-02753-T SR28-2 IM-2 SL2-T <MDA <MDA < 1.63E-01 < 1.18E+00
PB06-02753-B SR28-2 IM-2 SL2-B <MDA <MDA < 1.05E-01 < 8.04e-01

PB06-02756-T SR28-4 IM-1-4 SL1-T 3.52E+01 4.50E+00 7.82 < 2.80E-01 < 1.71E+00
PB06-02756-B SR28-4 IM-1-4 SL1-B 2.00E+01 2.57E+00 7.77 <  3.02E-01 < 1.36E+00
PB06-02757-T SR28-4 IM-1-4 SL2-T <MDA <MDA < 1.51E-01 < 5.88E-01
PB06-02757-B SR28-4 IM-1-4 SL2-B <MDA <MDA < 1.67E-01 < 5.21E-01

Qualitative Only Average Concentration 8.97E+00 3.54E+00 7.79E+00 5.31E+00 1.14E+00

Average Cs-137 MDA 1.30E-01
Average Co-60  MDA 1.30E-01
Average Cs:Co Ratio 7.80

Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location Cs:Co
Cs-137 Co-60 H-3 U-235/236Sr-90 I-129 Eu-154 U-233/234
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pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

PB06-02758-T SR28-5 IM-2-5 SL1-T 1.19E+01 <MDA < 2.98E-01 < 8.43E-01
PB06-02758-B SR28-5 IM-2-5 SL1-B 6.42E+00 <MDA < 2.35E-01 < 7.31E-01
PB06-02759-T SR28-5 IM-2-5 SL2-T 2.34E-01 <MDA < 2.45E-01 < 5.35E-01
PB06-02759-B SR28-5 IM-2-5 SL2-B <MDA <MDA < 4.46E-01 < 7.09E-01

Qualitative Only 0 Average Concentration 6.17E+00

Average Cs-137 MDA 1.17E-01
Average Co-60  MDA 1.50E-01
Average Cs:Co Ratio N/A

U-235/236Sr-90 I-129 Eu-154 U-233/234
Cs:Co

Cs-137 Co-60 H-3Sample 
#Sample Log # Qu

ali
ta

tiv
e 

On
ly

Location

C-53
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Concrete Core 10CFR61 Data and DCGL Calculations 
 
The following is a general description of the calculations that are performed throughout 
Appendix D.  They are also applicable to Appendix F.  This description includes the evaluation 
of MDA values, mean distributions, and application of MARSSIM’s 10% rule. 
 
In order to be consistent with past practices at the Plum Brook site, PBRF-TBD-04-006, 
Approach and Basis for Development of Site-Specific Derived Concentration Guideline Levels 
(DCGL), was used as a template for the calculations in this Appendix.  TBD-04-006 was based 
solely on data obtained from Survey Package C9000 101I1, DCGL Development – Radionuclide 
Distribution.  Samples in that survey package were taken from the Primary Pump House, Reactor 
Building and Hot Laboratory. 
 
Since the writing of TBD04-006, additional samples were collected from the Waste Handling 
Building, Fan House, ROLB, SEB, Hot Retention Area, and Cold Pipe Tunnel.  Analyses of 
these samples, in conjunction with the TBD-04-006 data, revealed enough variation that 19 
different DCGLs were chosen for site structures (see Table 5-3 and Appendix L). 
 
An important distinction has to be drawn between the remainder of the writeup below and the 
calculations performed in the addenda to this Appendix.  First, all data used in the calculations in 
the addenda were decay-corrected to 2/1/07:  the projected start date for FSS at the PBRF.  With 
respect to the addenda in this Appendix and Appendix F, blank spaces where data should be are 
due to the decay correction reducing the original data to less than MDA.  Secondly, the writeup 
below is based soley on characterization package C9000 101I1.  This is the only survey 
package where all the concrete cores were analyzed for this large suite of radionuclides.  
Cores from all other survey packages and SRs were analyzed to a series of radionuclides 
culled from the original set in C9000 101I1. 
 
1. Evaluation of Sample Results and Elimination of Insignificant Radionuclides 

1.1 Minimum Detectable Activity (MDA) 

In both sample types (concrete core samples and smear samples), before the nuclide 
distribution could be evaluated, the analysis results reported as less than MDA were 
considered.  It was expected that several of the nuclides would be reported as less than 
MDA since these nuclides have a low probability of being present.  Two approaches were 
considered for evaluating MDA results: 1) include the MDA values as representing actual 
concentrations and 2) remove the less than MDA nuclides from the mixture.  Removing 
the nuclides was considered more appropriate and representative of actual site conditions 
because the non-detected nuclides are believed either to not be present or to be present at 
negligible concentrations well below the MDA value.  A nuclide was included in the 
“discarded” category if it was not detected at concentrations above MDA in any 
individual sample in the respective smear, core and/or soil sample population. 

If a nuclide was detected above MDA in one or more samples in a given population, then 
the nuclide was retained and included in the mixture.  For those radionuclides that were 
reported as positive in only a portion of the sample population, the MDA values were 
combined with the positive results to determine the mixture fraction.  The MDA values 
were used in this case because it was conservatively assumed that if a radionuclide was 
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positive in an individual sample then it could also be present in the remaining samples of 
the population.  Using the MDA also has the effect of reducing the probability that a 
single positive radionuclide result in a given sample population will skew the overall 
percentage relationship between the isotopes when those percentages are normalized. 

The remaining nuclides were then evaluated for the presence of naturally occurring 
isotopes.  Naturally occurring isotopes were ignored in subsequent calculations. 

1.2 Mean Distribution Evaluation 

Following the analysis of all nuclides identified at activities greater than their respective 
MDAs, an assessment was performed to ascertain the activity of radionuclides that could 
be attributed to background.  K-40, Pb-212, Pb-214, Bi-214, Th-228, Th-230, Th-232, 
and Ra-226 were detected at concentrations commensurate with levels normally found in 
background.  Subsequently, these isotopes were removed from consideration in all the 
sample populations. 

The radionuclide distribution percentage for each remaining nuclide was then calculated 
by dividing the concentration for each nuclide by the sum of all remaining radionuclide 
concentrations in the sample population expressing the abundance of the specific nuclide 
compared against the total sample activity.  The mean nuclide distribution was then 
calculated by taking the average of the individual core nuclide fractions in each sample 
population. 

The concrete core samples are believed to be more representative of the mixture that will 
remain after license termination than the smear samples because the majority of loose 
contamination will be removed during remediation.  The majority of the potentially 
contaminated surfaces that will remain following structural remediation will be concrete.   

As previously stated, radionuclides that were not present in concentrations greater than 
their respective MDA values in any of the concrete core samples were removed from the 
mixture.  These isotopes included Sb-125, Eu-152, Eu-154, Eu-155, Nb-95, I-129, Np-
237, Ni-59, Tc-99 and Cm-243/244.  The concrete core sample mean nuclide distribution 
in Table D-1 below contains all remaining radionuclides that were above MDA in one or 
more core samples. 
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Table D-1 

Concrete Core Radionuclide Distribution 
 

Radionuclide Hot Laboratory Balance of Plant ROLB 

Am-241 0.41% 0.29% ND 

C-14 1.97% ND ND 

Co-60 0.65% 1.23% ND 

Cm-245/246 0.07% 0.19% ND 

Cs-137 78.04% 34.79% ND 

Fe-55 ND 18.93% ND 

H-3 0.83% 8.46% ND 

Ni-63 3.09% 19.71% ND 

Pu-238 0.06% 0.07% ND 

Pu-239/240 0.59% 0.06% ND 

Pu-241 0.81% 2.49% ND 

Sr-90 13.23% 11.74% ND 

U-233/234 0.14% 0.98% ND 

U-235/236 0.01% 0.09% ND 

U-238 0.11% 0.97% ND 

ND - Radionuclide Not Detected 
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The smear sample mean nuclide distribution in Table D-2 below contains all remaining 
radionuclides that were above MDA in one or more smear samples. 

Table D-2 

Smear Radionuclide Distribution 
 

Radionuclide Hot Laboratory Balance of Plant ROLB 

Ag-108m ND 0.06% ND 
Am-241 0.19% 0.13% 0.02% 

C-14 0.20% 0.58% 0.26% 
Co-57 0.03% ND ND 
Co-60 2.38% 5.22% 0.98% 

Cm-242 ND ND 0.01% 
Cm243/244 0.13% 0.02% 0.01% 
Cm-245/246 ND ND ND 

Cs-134 0.03% ND ND 
Cs-137 43.69% 7.46% 16.62% 
Eu-152 ND 0.13% ND 
Eu-154 0.08% 0.15% ND 
Eu-155 ND ND 0.12% 
Fe-55 2.75% 1.98% ND 
H-3 8.29% 66.53% 38.87% 

I-129 0.02% 0.06% 2.66% 
Na-22 0.03% ND ND 
Nb-94 0.12% 0.03% 0.05% 
Ni-59 0.33% 0.45% 1.68% 
Ni-63 13.39% 13.66% 0.23% 

Np-237 ND ND 0.05% 
Pu-238 0.11% 0.04% ND 

Pu-239/240 0.13% 0.02% 0.02% 
Pu-241 1.19% 0.32% 0.45% 
Pu-242 0.06% ND ND 
Sb-125 ND ND 0.23% 
Sr-89 0.81% 0.03% ND 
Sr-90 25.43% 3.01% 4.03% 
Tc-99 0.58% 0.12% 0.30% 

U-233/234 0.03% 0.01% 31.87% 
U-235/236 ND ND 1.12% 

U-238 ND ND 0.42% 
ND - Radionuclide Not Detected 

 
The nuclide distribution for the Balance of Plant (BOP) smear population indicates a 
nuclide distribution for H-3 of 66.53%.  It is unlikely that the actual contribution of 
tritium to the nuclide distribution is of this magnitude. The H-3 contribution is skewed by 
the inherent inaccuracy of the smear sample approach for material sampling as a means to 
quantify H-3 activity.  The core sample data analysis provides a more realistic indication 
of H-3 concentrations as the core bore material sampling approach results in a volumetric 
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sample medium more appropriate for the quantification of H-3.  However, as the 
presence of H-3 has very little effect on the calculation of the adjusted gross DCGL, the 
distribution of H-3 in the smear populations was not adjusted. 

1.3 Application of the 10% Rule 

The final step in determining the radionuclide distribution for each of the mixtures 
involved the elimination of radionuclides that have insignificant dose consequences.  
NUREG-1757, Vol. 2, Section 3.3, states that nuclides with a combined dose of less than 
10% of the 25 mrem/yr unrestricted use criteria can be eliminated from further 
consideration.  To determine which nuclides can be eliminated by the “10%” rule, a 
RESRAD or RESRAD-Build run was performed using the mean nuclide distribution 
derived for each sample population.  The concentration entered for each radionuclide was 
the fraction listed in Table D-1 (using only those samples prefaced with C9000 101I1).  
The RESRAD/RESRAD-Build runs used to perform the “10%” rule calculations are 
provided in the FSSP and are available for review, as needed. 

For the mean distribution derived from the smear samples, RESRAD-Build and 
RESRAD evaluations were performed for the Building Reuse and Subsurface Structure 
scenarios, respectively.  Concrete Kd data were not available in the literature for three 
radionuclides with very low nuclide fractions; i.e. Na-22, Np-237, and Sb-125 at 0.03%, 
0.00%, and 0.23%, respectively. 

The RESRAD default Kd was used in the Subsurface Structure analysis for these 
radionuclides.  Two radionuclides, Sr-89 and Cm-242, were reported as above MDA in 
one or more smear samples with mean fractions of 0.81% and 0.00%, respectively.  
RESRAD and RESRAD-Build do not list these radionuclides.  Because of their very low 
fractions these nuclides were disregarded. In addition, Sr-89 is suspected to be a false 
positive because the half life is very short relative to the time since plant shutdown. 

The radionuclides that, in aggregate, were less than 10% of the total dose for both of the 
scenarios were eliminated.  The mixtures were readjusted to 100% based on the relative 
fractions of the radionuclides remaining after the insignificant radionuclides were 
removed. 

The results of all RESRAD-Build and RESRAD runs (i.e., BOP and Hot Lab mixtures in 
the Subsurface Structure and Building Reuse scenarios) indicate that for the core sample 
population, the aggregate dose from four radionuclides, i.e., Cs-137, Sr-90, Co-60 and H-
3, resulted in 90% or more of the 25 mrem/yr limit in all BOP cases and the aggregate 
dose from three radionuclides, i.e., Cs-137, Sr-90 and Co-60 resulted in 92% or more of 
the 25 mrem/yr limit in all Hot Lab cases. 

The results of all RESRAD-Build and RESRAD runs (i.e., BOP, ROLB,  and Hot Lab 
mixtures in the Subsurface Structure and Building Reuse scenarios) indicate that for the 
smear sample population, the aggregate dose from six radionuclides, i.e., Cs-137, Sr-90, 
Co-60, H-3, Eu-154 and I-129 resulted in 94% or more of the 25 mrem/yr limit in all 
BOP cases, the aggregate dose from five radionuclides, i.e., Cs-137, Sr-90, Co-60, H-3, 
and Eu-154 resulted in 93% or more of the 25 mrem/yr limit in all Hot Lab cases and the 
aggregate dose from seven radionuclides, i.e., Cs-137, Sr-90, Co-60, H-3, I-129, U-234 
and U-235 resulted in 93% or more of the 25 mrem/yr limit in all ROLB cases.
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The lowest total dose from the remaining radionuclides was 90% of the 25 mrem/yr 
criterion, which means that radionuclides potentially representing a dose of 2.5 mrem/yr 
were eliminated.  To ensure the 25 mrem/yr criterion is met, any structural survey unit 
where the mean of FSS results indicates that the dose may be greater than 22.5 mrem/yr 
dose (including dose from embedded pipe in the given survey unit, if applicable) shall be 
reviewed for compliance with the unrestricted use limit.  The final normalized 
radionuclide distributions for structural surfaces are provided in Tables D-3 and D-4 
below. 

The current decommissioning strategy for PBRF calls for the removal of activated 
portions of the concrete bioshield and disposition of the activated concrete as radioactive 
waste.  Therefore, the activated concrete was not evaluated. 

Table D-3 

Final Concrete Core Radionuclide Distribution 
 

Radionuclide Hot Laboratory Balance of Plant 

Co-60 0.79% 7.84% 
Cs-137 83.45% 41.45% 

H-3 ND 35.35% 
Sr-90 15.77% 15.36% 

ND - Radionuclide Not Detected 
 

Table D-4 

Final Smear Radionuclide Distribution 
 

Radionuclide Hot Laboratory Balance of Plant ROLB 

Co-60 3.41% 6.72% 1.01% 
Cs-137 53.11% 7.74% 17.29% 
Eu-154 0.12% 0.17% ND 

H-3 10.84% 82.15% 39.71% 
I-129 ND 0.08% 2.82% 
Sr-90 32.52% 3.13% 4.17% 

U-233/234 ND ND 33.82% 
U-235/236 ND ND 1.19% 

ND - Radionuclide Not Detected 
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4
Containment, -25 ft, Area 17
Core Location #9

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

H-3 9.51E+00 5.10E+00 9.51E+00 88.20%
Cs-137 5.72E-01 8.00E-02 5.72E-01 5.31%
U-234 7.00E-01 4.00E-02 7.00E-01 6.50%

Cs/Co ratio= indeterminate 1.08E+01 100%

Reactor Bldg., -25'0" El., Quad A (slant core) Reactor Bldg., -25'0" El., Quad A (slant core) Reactor Bldg., -25'0" El., Quad A (slant core)
Core Location #1 Core Location #1 Core Location #1

Result MDC Used Disribution Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Co-60 4.76E+00 1.73E-01 4.76E+00 89.35% 8.54E+00 2.07E-01 8.54E+00 81.35% 6.51E+00 1.83E-01 6.51E+00 54.27%
Cs-137 5.68E-01 1.76E-01 5.68E-01 10.65% 1.96E+00 1.98E-01 1.96E+00 18.65% 5.49E+00 1.59E-01 5.49E+00 45.73%

Cs/Co ratio= 1.19E-01 5.33E+00 100% Cs/Co ratio= 2.29E-01 1.05E+01 100% Cs/Co ratio= 8.43E-01 1.20E+01 100%

18
Average of three Location #1 analyses All three of these cores cut through
Reactor Bldg., -25'0" El., Quad A (slant core) the cold joint made at the interface
Core Location #1 (cold joint floor) of the Quad A wall and the floor on

the -25'0" elevation.  That is, all
MEAN MEAN STD DEV three pucks have been cut from the

(pCi/gm) (%) same core in succession.  Since
Co-60 6.60E+00 74.99% 18.38% all three are co-located, it is appro-
Cs-137 2.67E+00 25.01% 18.38% priate to average the data to obtain
Cs/Co ratio= 4.04E-01 100.00% the radionuclide concentration for

that spot on the floor.

Reactor Bldg., -25'0" El., Quad C (slant core) Reactor Bldg., -25'0" El., Quad C (slant core)
Core Location #2 Core Location #2

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Co-60 1.37E-01 1.37E-01 21.72% 2.90E-01 2.90E-01 53.82%
Cs-137 4.94E-01 9.83E-02 4.94E-01 78.28% 2.49E-01 1.95E-01 2.49E-01 46.18%

Cs/Co ratio= indeterminate 6.31E-01 100% Cs/Co ratio= indeterminate 5.39E-01 100%

19
Average of two Location #2 analyses Both of these cores cut through the
Reactor Bldg., -25'0" El., Quad C (slant core) wall of Quad C just above the -25'0"
Core Location #2 (wall) elevation.  That is, both pucks have

been cut from the same core in
MEAN MEAN STD DEV succession.  Since both are co-

(pCi/gm) (%) located, it is appropriate to average
Co-60 2.14E-01 37.77% 22.70% the data to obtain the radionuclide
Cs-137 3.71E-01 62.23% 22.70% concentration for spot on the wall.
Cs/Co ratio= indeterminate 100.00%

Reactor Bldg., -25'0" El., Quad C (slant core) Reactor Bldg., -25'0" El., Quad C (slant core)
Core Location #2 Core Location #2

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Co-60 3.54E-01 9.25E-02 3.54E-01 10.79% 1.62E-01 1.62E-01 45.90%
Cs-137 2.93E+00 7.94E-02 2.93E+00 89.21% 1.91E-01 1.55E-01 1.91E-01 54.10%

Cs/Co ratio= 8.27E+00 3.29E+00 100% Cs/Co ratio= indeterminate 3.53E-01 100%

20
Average of two Location #2 analyses Both of these cores cut through the
Reactor Bldg., -25'0" El., Quad C (slant core) cold joint made at the interface of
Core Location #2 (cold joint floor) the Quad C wall and the floor on the

-25'0" elevation.  That is, both pucks
MEAN MEAN STD DEV have been cut from the same core

(pCi/gm) (%) in succession.  Since both are co-
Co-60 2.58E-01 28.34% 24.83% located, it is appropriate to average
Cs-137 1.56E+00 71.66% 24.83% the data to obtain the radionuclide
Cs/Co ratio= 8.27E+00 100.00% concentration for spot on the floor.

C9000 101I3 WL1C1 L05 2-3 (CS050630-060)

C9000 101I1 FL1C3 L0509-1 (CS022304-009)
C9000 101I1 FL1C1 L0509-2 (CS022304-011)

C9000 101I3 WL1C1 L05 1-2P4 (CS050630-058) C9000 101I3 WL1C1 L05 1-2P5 (CS050630-059) C9000 101I3 WL1C1 L05 1-3 (CS050630-057)

C9000 101I3 WL1C1 L05 2-1P1 (CS050630-061) C9000 101I3 WL1C1 L05 2-1P2 (CS050630-062)

C9000 101I3 WL1C1 L05 2-4P1 (CS050630-063)
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2

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

H-3 5.48E+00 5.10E+00 5.48E+00 4.66%
Cs-137 1.10E+02 2.00E-01 1.10E+02 93.39%
Co-60 1.53E+00 1.20E-01 1.53E+00 1.31%
U-234 7.50E-01 3.00E-02 7.50E-01 0.64%

Cs/Co ratio= 7.15E+01 1.18E+02 100%

Reactor Bldg., -25'0" El., Canal G (slant core) Reactor Bldg., -25'0" El., Canal G (slant core) Reactor Bldg., -25'0" El., Canal G (slant core)
Core Location #10 Core Location #10 Core Location #10
C9000 101I3 WL1C1 L05 10-1P1 (CS050630-065)

Result MDC Used Disribution Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Co-60 2.48E-01 1.21E-01 2.48E-01 8.38% 2.94E-01 2.94E-01 4.38% 7.88E-02 7.88E-02 7.73%
Cs-137 2.71E+00 1.11E-01 2.71E+00 91.62% 6.41E+00 2.20E-01 6.41E+00 95.62% 9.40E-01 8.03E-02 9.40E-01 92.27%

Cs/Co ratio= 1.09E+01 2.96E+00 100% Cs/Co ratio= indeterminate 6.71E+00 100% Cs/Co ratio= indeterminate 1.02E+00 100%

21
Average of three Location #10 analyses All three of these cores cut through
Reactor Bldg., -25'0" El., Canal G (slant core) the wall of Canal G just above the 
Core Location #10 (wall) floor at the -25'0" elevation.  That is,

all three pucks have been cut from
MEAN MEAN STD DEV the same core in succession.  Since

(pCi/gm) (%) all three are co-located, it is appro-
Co-60 2.07E-01 6.83% 2.15% priate to average the data to obtain
Cs-137 3.35E+00 93.17% 2.15% the radionuclide concentration for
Cs/Co ratio= 1.09E+01 100.00% that spot on the wall.

Reactor Bldg., -25'0" El., Canal G (slant core) Reactor Bldg., -25'0" El., Canal G (slant core)
Core Location #10 Core Location #10
C9000 101I3 WL1C1 L05 10-3P1 (CS050630-068)

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Co-60 1.27E-01 1.27E-01 31.53% 2.08E-01 2.08E-01 14.92%
Cs-137 2.76E-01 9.21E-02 2.76E-01 68.47% 1.19E+00 1.63E-01 1.19E+00 85.08%

Cs/Co ratio= indeterminate 4.03E-01 100% Cs/Co ratio= indeterminate 1.39E+00 100%

22
Average of two Location #10 analyses Both of these cores cut through the
Reactor Bldg., -25'0" El., Canal G (slant core) cold joint made at the interface of
Core Location #10 (cold joint floor) the Canal G wall and the floor on the

-25'0" elevation.  That is, both pucks
MEAN MEAN STD DEV have been cut from the same core

(pCi/gm) (%) in succession.  Since both are co-
Co-60 1.68E-01 23.22% 11.75% located, it is appropriate to average
Cs-137 7.31E-01 76.78% 11.75% the data to obtain the radionuclide
Cs/Co ratio= indeterminate 100.00% concentration for spot on the floor.

23
Reactor Bldg., -25'0" El., Canal H (slant core)
Core Location #11

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

Co-60 1.93E-01 1.93E-01 15.39%
Cs-137 1.06E+00 1.42E-01 1.06E+00 84.61%

Cs/Co ratio= indeterminate 1.25E+00 100%

3
Reactor Building, -15 ft, SE Area
Core Location #7

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

Cs-137 6.75E-01 1.10E-01 6.75E-01 48.40%
U-234 7.20E-01 4.00E-02 7.20E-01 51.60%

Cs/Co ratio= indeterminate 1.40E+00 100%

C9000 101I1 FL1C1 L0506-2 (CS022304-003)

C9000 101I3 WL1C1 L05 11-1P6 (CS050630-071)

C9000 101I1 FL1C1 L0507-1 (CS022304-005)
C9000 101I1 FL1C1 L0507-2 (CS022304-007)

Containment, -25 ft, Canal E (Area 18)
Core Location #6
C9000 101I1 FL1C3 L0506-1 (CS022304-001)

C9000 101I3 WL1C1 L05 10-1P4 (CS050630-067)C9000 101I3 WL1C1 L05 10-1P3 (CS050630-066)

C9000 101I3 WL1C1 L05 10-3P2 (CS050630-069)
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ISOTOPIC ANALYSIS OF CONCRETE CORE SAMPLES PBRF-TBD-07-001, Rev. 0

1 14
Reactor Bldg. -25'0" El., Pump Room Trench
Core Location #9

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 8.90E+00 5.11E+00 8.90E+00 14.57%
Cs-137 2.68E+00 1.70E-01 2.68E+00 20.30% 2.32E+00 3.86E-01 2.32E+00 3.80%
Co-60 7.85E+00 1.00E-01 7.85E+00 59.36% 2.96E+01 4.00E-01 2.96E+01 48.42%
Sr-90 1.94E+00 6.40E-01 1.94E+00 14.66% 1.82E+01 4.00E-01 1.82E+01 29.79%
Eu-154 2.09E+00 8.64E-01 2.09E+00 3.42%
U-234 6.40E-01 9.00E-02 6.40E-01 4.84%
U-235 1.10E-01 7.70E-02 1.10E-01 0.83%

Cs/Co ratio= 3.42E-01 1.32E+01 100% Cs/Co ratio= 7.85E-02 6.11E+01 100%

9 10 11
Hot Laboratory 0 ft Hot Laboratory 0 ft Hot Laboratory 0 ft
Core Location #11 Core Location #12 Core Location #13

Result MDC Used Disribution Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

Cs-137 8.86E+02 5.00E-01 8.86E+02 98.58% 1.06E+02 3.00E-01 1.06E+02 49.95% 1.60E+03 6.00E-01 1.60E+03 89.81%
Co-60 1.26E+00 1.70E-01 1.26E+00 0.14% 4.02E+00 1.30E-01 4.02E+00 1.90% 1.88E-01 1.70E-01 1.88E-01 0.01%
Sr-90 1.10E+01 5.00E-01 1.10E+01 1.23% 1.01E+02 5.00E-01 1.01E+02 47.65% 1.81E+02 6.00E-01 1.81E+02 10.12%
U-234 3.60E-01 6.00E-02 3.60E-01 0.04% 1.04E+00 3.00E-02 1.04E+00 0.49% 9.60E-01 4.00E-02 9.60E-01 0.05%
U-235 8.90E-02 8.90E-02 0.01% 3.80E-02 3.80E-02 0.02% 5.10E-02 4.60E-02 5.10E-02 0.00%

Cs/Co ratio= 7.01E+02 8.99E+02 100% Cs/Co ratio= 2.64E+01 2.12E+02 100% Cs/Co ratio= 8.55E+03 1.79E+03 100%

12
Hot Laboratory 0 ft
Core Location #14

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

Cs-137 7.27E+02 5.00E-01 7.27E+02 95.54%
Co-60 2.17E+00 1.20E-01 2.17E+00 0.28%
Sr-90 3.09E+01 4.00E-01 3.09E+01 4.06%
U-234 8.10E-01 7.00E-02 8.10E-01 0.11%
U-235 7.40E-02 7.40E-02 0.01%

Cs/Co ratio= 3.35E+02 7.61E+02 100%

6 7 16
Hot Pipe Tunnel, -12 ft Hot Pipe Tunnel, -12 ft Hot Pipe Tunnel, -12'0" El., Southwest Corner
Core Location #15 Core Location #16 Core Location #20

Result MDC Used Disribution Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 5.30E+00 5.30E+00 0.10% 5.20E+00 5.20E+00 0.50% 3.22E+01 5.51E+00 3.22E+01 0.06%
Cs-137 4.16E+03 1.00E+00 4.16E+03 81.06% 2.44E+02 4.00E-01 2.44E+02 23.47% 1.76E+04 4.56E+00 1.76E+04 31.81%
Co-60 1.87E+01 3.00E-01 1.87E+01 0.36% 6.23E+00 2.40E-01 6.23E+00 0.60% 3.25E+02 2.69E+00 3.25E+02 0.59%
Sr-90 9.46E+02 1.00E+00 9.46E+02 18.45% 7.83E+02 2.00E+00 7.83E+02 75.33% 3.73E+04 2.36E+00 3.73E+04 67.55%
U-234 1.28E+00 7.00E-02 1.28E+00 0.02% 9.10E-01 6.00E-02 9.10E-01 0.09%
U-235 9.10E-02 9.10E-02 0.00% 9.30E-02 9.30E-02 0.01%

Cs/Co ratio= 2.22E+02 5.13E+03 100% Cs/Co ratio= 3.91E+01 1.04E+03 100% Cs/Co ratio= 5.40E+01 5.52E+04 100%

25 28
Hot Pipe Tunnel, -12'0" El., Area 25B Hot Pipe Tunnel, -12'0" El., Area 25B/Area B
Core Location SR24-8 Core Location SR24-18
HPT-SP4-SL3 (PB06-02319-T & 02319-B) HPT-SP9-SL2 (PB06-02478-T & 02478-B)

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 7.20E-01 6.70E-01 7.20E-01 1.41% 6.70E-01 6.70E-01 0.91%
Co-60 2.78E+00 1.40E-01 2.78E+00 5.45% 2.34E+00 3.20E-01 2.34E+00 3.17%
Sr-90 9.10E-01 9.10E-01 1.78% 6.70E+00 9.00E-01 6.70E+00 9.07%
Cs-137 4.59E+01 2.00E-01 4.59E+01 89.98% 6.33E+01 4.00E-01 6.33E+01 85.69%
U-234 6.30E-01 4.00E-02 6.30E-01 1.23% 8.00E-01 6.00E-02 8.00E-01 1.08%
U-235 7.40E-02 3.40E-02 7.40E-02 0.15% 5.80E-02 5.10E-02 5.80E-02 0.08%

Cs/Co ratio= 1.65E+01 5.10E+01 100% Cs/Co ratio= 2.71E+01 7.39E+01 100%

C9000 101I1 FL1C1 L0514-02 (CS022004-014)

C9000 101I1 FL1C1 L0515-1 (CS022304-017)

C9000 101I1 FL1C3 L0513-01 (CS022004-020)
C9000 101I1 FL1C1 L0513-02 (CS022004-022)

Reactor Building, -25ft, Area 22
Core Location #5
C9000 101I1 FL1C3 L0505-01 (CS022004-004)

C9000 101I1 FL1C3 L0514-01 (CS022004-012)

C9000 101I1 FL1C1 L0515-2 (CS022304-019)
C9000 101I1 FL1C1 L0516-1 (CS022304-021)
C9000 101I1 FL1C1 L0516-2 (CS022304-023)

C9000 101I3 FL1C1 L05 20-1P1 (CS050630-047)

C9000 101I1 FL1C1 L0511-02 (CS022004-010)

C9000 101I3 FL1C1 L05 9-1P1 (CS050630-013)
C9000 101I1 FL1C1 L0505-02 (CS022004-006)

C9000 101I1 FL1C3 L0512-01 (CS022004-016)
C9000 101I1 FL1C1 L0512-02 (CS022004-018)

C9000 101I1 FL1C1 L0511-01 (CS022004-008)
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ISOTOPIC ANALYSIS OF CONCRETE CORE SAMPLES PBRF-TBD-07-001, Rev. 0

17
Cold Pipe Tunnel, -15'0" El., West of N-S Trench
Core Location #18

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

Cs-137 3.00E-01 3.00E-01 1.54%
Ni-63 1.14E+01 1.80E+00 1.14E+01 58.64%
Sr-90 6.87E+00 1.20E-01 6.87E+00 35.39%
U-234 8.60E-01 1.30E-01 8.60E-01 4.43%

Cs/Co ratio= indeterminate 1.94E+01 100.00%

8
Fan House -12 ft
Core Location #17

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

H-3 5.31E+00 5.30E+00 5.31E+00 77.69%
Cs-137 3.85E-01 9.00E-02 3.85E-01 5.63%
U-234 1.14E+00 4.00E-02 1.14E+00 16.68%

Cs/Co ratio= indeterminate 6.83E+00 100%

5 15 24
Waste Handling Building, -13 ft Waste Handling Bldg., -14'6" El., Evaporator Pit Waste Handling Bldg., -14'6" El., Evaporator Pit
Core Location #10 Core Location #16 Core Location SR24-2

WHB-SP2-SL3 (PB06-02244-T & 02244-B)

Result MDC Used Disribution Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 5.30E+00 5.30E+00 0.18% 4.21E+01 5.57E+00 4.21E+01 0.30% 7.10E-01 6.80E-01 7.10E-01 1.08%
Cs-137 2.95E+03 8.00E-01 2.95E+03 99.76% 1.29E+04 3.80E+00 1.29E+04 92.64% 6.36E+01 2.00E-01 6.36E+01 96.63%
Co-60 1.10E-01 1.10E-01 0.00% 3.22E+01 7.19E-01 3.22E+01 0.23% 1.60E-01 1.60E-01 0.24%
Sr-90 1.12E+00 4.20E-01 1.12E+00 0.04% 9.52E+02 4.47E-01 9.52E+02 6.83% 6.10E-01 6.10E-01 0.93%
U-234 5.50E-01 8.00E-02 5.50E-01 0.02% 7.00E-01 5.00E-02 7.00E-01 1.06%
U-235 5.30E-02 4.80E-02 5.30E-02 0.00% 4.00E-02 4.00E-02 0.06%

Cs/Co ratio= indeterminate 2.96E+03 100% Cs/Co ratio= 4.01E+02 1.39E+04 100% Cs/Co ratio= indeterminate 6.58E+01 100%

26 27
Primary Pump House, 0'0" El., Room 6 Primary Pump House, 0'0" El., Room 4
Core Location SR24-12 Core Location SR24-16
PPH-R6-SP1-SL10 (PB06-02364-T & 02364-B) PPH-R4-SP2-SL1 (PB06-02229-T & 02229-B)

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 4.56E+00 6.70E-01 4.56E+00 66.38% 8.20E+00 7.00E-01 8.20E+00 45.74%
Co-60 1.70E-01 1.70E-01 2.47% 1.73E+00 1.70E-01 1.73E+00 9.65%
I-129 1.20E+00 1.20E+00 17.47% 5.60E+00 1.60E+00 5.60E+00 31.24%
Cs-137 1.60E-01 1.60E-01 2.33% 1.41E+00 1.40E-01 1.41E+00 7.87%
U-234 7.00E-01 7.00E-02 7.00E-01 10.19% 9.40E-01 3.00E-02 9.40E-01 5.24%
U-235 8.00E-02 3.60E-02 8.00E-02 1.16% 4.70E-02 2.60E-02 4.70E-02 0.26%

Cs/Co ratio= indeterminate 6.87E+00 Cs/Co ratio= 8.15E-01 1.79E+01 100%

13
ROLB Fuel Vault
Core Location #21

Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm %

U-234 6.00E-01 6.00E-02 6.00E-01 100.00%
Cs/Co ratio= indeterminate 6.00E-01 100%

C9000 101I1 FL1C1 L0521-1 (CS030404-002)
C9000 101I1 FL1C1 L0521-2 (CS030404-004)

C9000 101I3 FL1C1 L05 18-1P1 (CS050617-017)

C9000 101I1 FL1C3 L0510-1 (CS022304-013)
C9000 101I1 FL1C1 L0510-2 (CS022304-015)

C9000 101I1 FL1C1 L0517-1 (CS022704-001)

C9000 101I3 FL1C1 L05 16a1P1 (CS050630-036)

C9000 101I1 FL1C1 L0517-002 (CS022704-003)
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

CTMT -25 ft, Area 17
Core Location #9 4

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 7.00E-01 4.00E-02 7.00E-01 6.50% N/A N/A
BETA

Cs-137 4.05E+04 5.72E-01 8.00E-02 5.72E-01 5.31% 1.00 2.47E-05
H-3 9.10E+06 9.51E+00 5.10E+00 9.51E+00 88.20% 16.61 1.83E-06
Cs-137 to Co-60 ratio = indeterminate 1.08E+01 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0650 1.000 2.06E-06 31,500.00 1.00E+00

0.0650 1.000 2.06E-06 31500 1.00
Adjusted Gross DCGL 31500 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 3.77E+04 0.0531 1.000 1.41E-06 37,711.81 1.00E+00
0.0531 1.000 1.41E-06 37712 1.00

Adjusted Gross DCGL 37712 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31500 0.0650 2.06E-06 2,418.46 7.68E-02
DCGL (beta) 37712 0.9350 2.48E-05 34,816.43 9.23E-01

1.0000 2.69E-05 37235 1.00
Adjusted Gross DCGL 37235 dpm/100cm2 (alpha plus beta)

Average of three Location #1 analyses (cold joint)
Reactor Bldg., -25'0" El., Quad A (slant core) 18

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 25.01% 0.250 6.1753E-06 3,363.91 8.31E-02
Co-60 1.10E+04 74.99% 0.750 6.8173E-05 10,086.35 9.17E-01

100.00% 1.000 7.4348E-05 1
Cs/Co ratio 3.34E-01 Adjusted Gross DCGL 13450 dpm/100cm2

Average of two Location #2 analyses (wall) Average of two Location #2 analyses (cold joint)
Reactor Bldg., -25'0" El., Quad C (slant core) 19 Reactor Bldg., -25'0" El., Quad C (slant core) 20

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 62.23% 0.622 1.5365E-05 12,520.67 3.09E-01 Cs-137 4.05E+04 71.66% 0.717 1.7694E-05 16,489.69 4.07E-01
Co-60 1.10E+04 37.77% 0.378 3.4336E-05 7,599.32 6.91E-01 Co-60 1.10E+04 28.34% 0.283 2.5764E-05 6,521.32 5.93E-01

100.00% 1.000 4.9702E-05 1 100.00% 1.000 4.3457E-05 1
Cs/Co ratio indeterminate Adjusted Gross DCGL 20120 dpm/100cm2 Cs/Co ratio 8.27E+00 Adjusted Gross DCGL 23011 dpm/100cm2

Average of three Location #10 analyses (wall)
2 Reactor Bldg., -25'0" El., Canal G (slant core) 21

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

U-234 3.15E+04 7.50E-01 3.00E-02 7.50E-01 0.64% N/A N/A BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
BETA Cs-137 4.05E+04 93.17% 0.932 2.3005E-05 31,892.21 7.87E-01

Cs-137 4.05E+04 1.10E+02 2.00E-01 1.10E+02 93.39% 1.00 2.47E-05 Co-60 1.10E+04 6.83% 0.068 6.2091E-06 2,337.92 2.13E-01
H-3 9.10E+06 5.48E+00 5.10E+00 5.48E+00 4.66% 0.05 5.49E-09 100.00% 1.000 2.9214E-05 1

Cs/Co ratio 1.09E+01 Adjusted Gross DCGL 34230 dpm/100cm2

Co-60 1.10E+04 1.53E+00 1.20E-01 1.53E+00 1.31% N/A N/A
Cs-137 to Co-60 ratio = 7.15E+01 1.18E+02 100.00%

Average of two Location #10 analyses (cold joint)
Adjusted Gross DCGL Reactor Bldg., -25'0" El., Canal G (slant core) 22

DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check
ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

U-234 3.15E+04 0.0064 1.000 2.03E-07 31,500.00 1.00E+00
0.0064 1.000 2.03E-07 31500 1.00 DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
Adjusted Gross DCGL 31500 dpm/100cm2 (alpha) BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 76.78% 0.768 1.8958E-05 19,162.85
DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check Co-60 1.10E+04 23.22% 0.232 2.1109E-05 5,795.28

BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL 100.00% 1.000 4.0067E-05
Cs-137 4.05E+04 0.9339 0.986 2.31E-05 38,508.96 9.51E-01 Cs/Co ratio indeterminate Adjusted Gross DCGL 24958 dpm/100cm2

Co-60 1.10E+04 0.0131 0.014 1.19E-06 538.45 4.90E-02
0.9470 1.000 2.43E-05 39047 1.00

Adjusted Gross DCGL 39047 dpm/100cm2 (beta) Reactor Bldg., -25'0" El., Canal H (slant core)
Core Location #11 23

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
DCGL (alpha) 31500 0.0064 2.03E-07 248.84 7.90E-03 BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract
DCGL (beta) 39047 0.9936 2.54E-05 38,738.95 9.92E-01 Cs-137 4.05E+04 84.61% 0.846 2.0891E-05 24,255.88

1.0000 2.56E-05 38988 1.00 Co-60 1.10E+04 15.39% 0.154 1.3991E-05 4,411.98
Adjusted Gross DCGL 38988 dpm/100cm2 (alpha plus beta) 100.00% 1.000 3.4882E-05

Cs/Co ratio indeterminate Adjusted Gross DCGL 28668 dpm/100cm2

C9000 101I3 WL1C1 L05 2-3 (CS050630-060)
C9000 101I3 WL1C1 L05 2-4P1 (CS050630-063)

C9000 101I3 WL1C1 L05 10-1P1 (CS050630-065)

C9000 101I3 WL1C1 L05 10-1P4 (CS050630-067)
C9000 101I3 WL1C1 L05 10-1P3 (CS050630-066)

C9000 101I3 WL1C1 L05 10-3P1 (CS050630-068)
C9000 101I3 WL1C1 L05 10-3P2 (CS050630-069)

C9000 101I3 WL1C1 L05 11-1P6 (CS050630-071)

C9000 101I1 FL1C1 L0506-2 (CS022304-003)

C9000 101I1 FL1C3 L0509-1 (CS022304-009)
C9000 101I1 FL1C1 L0509-2 (CS022304-011)

CTMT -25 ft, Canal E Area 18)
Core Location #6

C9000 101I3 WL1C1 L05 1-2P4 (CS050630-058)
C9000 101I3 WL1C1 L05 1-2P5 (CS050630-059)
C9000 101I3 WL1C1 L05 1-3 (CS050630-057)

C9000 101I3 WL1C1 L05 2-1P1 (CS050630-061)
C9000 101I3 WL1C1 L05 2-1P2 (CS050630-062)

C9000 101I1 FL1C3 L0506-1 (CS022304-001)

4.73E-01
5.27E-01

1

Fract/DCGL
5.99E-01
4.01E-01

1
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Rx Bldg -15 ft, SE Area
Core Location #7 3

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 7.20E-01 4.00E-02 7.20E-01 51.60% N/A N/A
BETA

Cs-137 4.05E+04 6.75E-01 1.10E-01 6.75E-01 48.40% N/A N/A
Cs-137 to Co-60 ratio = indeterminate 1.40E+00 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.5160 1.000 1.64E-05 31,500.00 1.00E+00

0.5160 1.000 1.64E-05 31500 1.00
Adjusted Gross DCGL 31500 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.4840 1.000 1.20E-05 40,500.00 1.00E+00
0.4840 1.000 1.20E-05 40500 1.00

Adjusted Gross DCGL 40500 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31500 0.5160 1.64E-05 18,212.89 5.78E-01
DCGL (beta) 40500 0.4840 1.20E-05 17,083.43 4.22E-01

1.0000 2.83E-05 35296 1.00
Adjusted Gross DCGL 35296 dpm/100cm2 (alpha plus beta)

Reactor Bldg. -25'0" El., Pump Room Trench
1 Core Location #9 14

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL BETA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 6.40E-01 9.00E-02 6.40E-01 4.84% N/A N/A Cs-137 4.05E+04 2.32E+00 3.86E-01 2.32E+00 3.80% 1.00 2.47E-05
U-235 2.71E+04 1.10E-01 7.70E-02 1.10E-01 0.83% N/A N/A H-3 9.10E+06 8.90E+00 5.11E+00 8.90E+00 14.57% 3.83 4.21E-07

BETA Co-60 1.10E+04 2.96E+01 4.00E-01 2.96E+01 48.42% N/A N/A
Cs-137 4.05E+04 2.68E+00 1.70E-01 2.68E+00 20.30% N/A N/A Sr-90 3.31E+04 1.82E+01 4.00E-01 1.82E+01 29.78% N/A N/A
Co-60 1.10E+04 7.85E+00 1.00E-01 7.85E+00 59.36% N/A N/A Eu-154 4.50E+03 2.09E+00 8.64E-01 2.09E+00 3.42% N/A N/A
Sr-90 3.31E+04 1.94E+00 6.40E-01 1.94E+00 14.66% N/A N/A Cs-137 to Co-60 ratio = 7.85E-02 6.11E+01 100.00%
Cs-137 to Co-60 ratio = 3.42E-01 1.32E+01 100.00%

Adjusted Gross DCGL
Adjusted Gross DCGL DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL Cs-137 3.98E+04 0.0380 0.045 9.55E-07 617.61 1.55E-02

U-234 3.15E+04 0.0484 0.853 1.54E-06 26,254.79 8.33E-01 Co-60 1.10E+04 0.4842 0.567 4.40E-05 7,864.16 7.15E-01
U-235 2.71E+04 0.0083 0.147 3.07E-07 4,512.54 1.67E-01 Sr-90 3.31E+04 0.2978 0.349 9.00E-06 4,837.22 1.46E-01

0.0567 1.000 1.84E-06 30767 1.00 Eu-154 4.50E+03 0.0342 0.040 7.60E-06 555.42 1.23E-01
Adjusted Gross DCGL 30767 dpm/100cm2 (alpha) 0.8543 1.000 6.16E-05 13874 1.00

Adjusted Gross DCGL 13874 dpm/100cm2 (beta)
DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
Cs-137 4.05E+04 0.2030 0.215 5.01E-06 3,200.95 7.90E-02
Co-60 1.10E+04 0.5936 0.629 5.40E-05 9,362.05 8.51E-01
Sr-90 3.31E+04 0.1466 0.155 4.43E-06 2,312.65 6.99E-02

0.9433 1.000 6.34E-05 14876 1.00
Adjusted Gross DCGL 14876 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 30767 0.0567 1.84E-06 869.61 2.83E-02
DCGL (beta) 14876 0.9433 6.34E-05 14,455.21 9.72E-01

1.0000 6.53E-05 15325 1.00
Adjusted Gross DCGL 15325 dpm/100cm2 (alpha plus beta)

C9000 101I3 FL1C1 L05 9-1P1 (CS050630-013)

C9000 101I1 FL1C1 L0507-1 (CS022304-005)
C9000 101I1 FL1C1 L0507-2 (CS022304-007)

C9000 101I1 FL1C3 L0505-01 (CS022004-004)
C9000 101I1 FL1C1 L0505-02 (CS022004-006)

Rx Bldg -25ft, Area 22
Core Location #5
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Hot Laboratory 0 ft Hot Laboratory 0 ft
Core Location #11 9 Core Location #12 10

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 3.60E-01 6.00E-02 3.60E-01 0.04% N/A N/A U-234 3.15E+04 1.04E+00 3.00E-02 1.04E+00 0.49% N/A N/A
U-235 2.71E+04 8.90E-02 8.90E-02 0.01% N/A N/A U-235 2.71E+04 3.80E-02 3.80E-02 0.02% N/A N/A

BETA BETA
Cs-137 4.05E+04 8.86E+02 5.00E-01 8.86E+02 98.58% N/A N/A Cs-137 4.05E+04 1.06E+02 3.00E-01 1.06E+02 49.95% N/A N/A
Co-60 1.10E+04 1.26E+00 1.70E-01 1.26E+00 0.14% N/A N/A Co-60 1.10E+04 4.02E+00 1.30E-01 4.02E+00 1.90% N/A N/A
Sr-90 3.31E+04 1.10E+01 5.00E-01 1.10E+01 1.23% N/A N/A Sr-90 3.31E+04 1.01E+02 5.00E-01 1.01E+02 47.65% N/A N/A
Cs-137 to Co-60 ratio = 7.01E+02 8.99E+02 100.00% Cs-137 to Co-60 ratio = 2.64E+01 2.12E+02 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0004 0.802 1.27E-08 24,468.65 7.77E-01 U-234 3.15E+04 0.0049 0.965 1.56E-07 30,216.66 9.59E-01
U-235 2.71E+04 0.0001 0.198 3.65E-09 6,049.19 2.23E-01 U-235 2.71E+04 0.0002 0.035 6.61E-09 1,104.08 4.07E-02

0.0005 1.000 1.64E-08 30518 1.00 0.0051 1.000 1.62E-07 31321 1.00
Adjusted Gross DCGL 30518 dpm/100cm2 (alpha) Adjusted Gross DCGL 31321 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.9858 0.986 2.43E-05 39,686.42 9.80E-01 Cs-137 4.05E+04 0.4995 0.502 1.23E-05 17,555.55 4.33E-01
Co-60 1.10E+04 0.0014 0.001 1.28E-07 56.58 5.14E-03 Co-60 1.10E+04 0.0190 0.019 1.72E-06 666.07 6.06E-02
Sr-90 3.31E+04 0.0123 0.012 3.71E-07 494.67 1.49E-02 Sr-90 3.31E+04 0.4765 0.479 1.44E-05 16,747.85 5.06E-01

0.9995 1.000 2.48E-05 40238 1.00 0.9949 1.000 2.85E-05 34969 1.00
Adjusted Gross DCGL 40238 dpm/100cm2 (beta) Adjusted Gross DCGL 34969 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 30518 0.0005 1.64E-08 20.09 6.58E-04 DCGL (alpha) 31321 0.0051 1.62E-07 177.52 5.67E-03
DCGL (beta) 40238 0.9995 2.48E-05 40,211.18 9.99E-01 DCGL (beta) 34969 0.9949 2.85E-05 34,771.27 9.94E-01

1.0000 2.49E-05 40231 1.00 1.0000 2.86E-05 34949 1.00
Adjusted Gross DCGL 40231 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 34949 dpm/100cm2 (alpha plus beta)

Hot Laboratory 0 ft Hot Laboratory 0 ft
Core Location #13 11 Core Location #14 12

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 9.60E-01 4.00E-02 9.60E-01 0.05% N/A N/A U-234 3.15E+04 8.10E-01 7.00E-02 8.10E-01 0.11% N/A N/A
U-235 2.71E+04 5.10E-02 4.60E-02 5.10E-02 0.00% N/A N/A U-235 2.71E+04 7.40E-02 7.40E-02 0.01% N/A N/A

BETA BETA
Cs-137 4.05E+04 1.60E+03 6.00E-01 1.60E+03 89.81% N/A N/A Cs-137 4.05E+04 7.27E+02 5.00E-01 7.27E+02 95.54% N/A N/A
Co-60 1.10E+04 1.88E-01 1.70E-01 1.88E-01 0.01% N/A N/A Co-60 1.10E+04 2.17E+00 1.20E-01 2.17E+00 0.28% N/A N/A
Sr-90 3.31E+04 1.81E+02 6.00E-01 1.81E+02 10.12% N/A N/A Sr-90 3.31E+04 3.09E+01 4.00E-01 3.09E+01 4.06% N/A N/A
Cs-137 to Co-60 ratio = 8.55E+03 1.79E+03 100.00% Cs-137 to Co-60 ratio = 3.35E+02 7.61E+02 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0005 0.950 1.71E-08 29,667.97 9.42E-01 U-234 3.15E+04 0.0011 0.916 3.38E-08 28,476.06 9.04E-01
U-235 2.71E+04 0.0000 0.050 1.05E-09 1,576.13 5.82E-02 U-235 2.71E+04 0.0001 0.084 3.59E-09 2,601.55 9.60E-02

0.0006 1.000 1.81E-08 31244 1.00 0.0012 1.000 3.74E-08 31078 1.00
Adjusted Gross DCGL 31244 dpm/100cm2 (alpha) Adjusted Gross DCGL 31078 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.8981 0.899 2.22E-05 35,580.18 8.79E-01 Cs-137 4.05E+04 0.9554 0.956 2.36E-05 38,100.45 9.41E-01
Co-60 1.10E+04 0.0001 0.000 9.55E-09 4.16 3.78E-04 Co-60 1.10E+04 0.0028 0.003 2.59E-07 113.58 1.03E-02
Sr-90 3.31E+04 0.1012 0.101 3.06E-06 4,008.38 1.21E-01 Sr-90 3.31E+04 0.0406 0.041 1.23E-06 1,619.35 4.89E-02

0.9994 1.000 2.52E-05 39593 1.00 0.9988 1.00 2.51E-05 39833 1.00
Adjusted Gross DCGL 39593 dpm/100cm2 (beta) Adjusted Gross DCGL 39833 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31244 0.0006 1.81E-08 22.41 7.17E-04 DCGL (alpha) 31078 0.0012 3.74E-08 46.26 1.49E-03
DCGL (beta) 39593 0.9994 2.52E-05 39,564.31 9.99E-01 DCGL (beta) 39833 0.9988 2.51E-05 39,774.08 9.99E-01

1.0000 2.53E-05 39587 1.00 1.0000 2.51E-05 39820 1.00
Adjusted Gross DCGL 39587 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 39820 dpm/100cm2 (alpha plus beta)

C9000 101I1 FL1C1 L0514-02 (CS022004-014)

C9000 101I1 FL1C3 L0512-01 (CS022004-016)
C9000 101I1 FL1C1 L0512-02 (CS022004-018)

C9000 101I1 FL1C3 L0513-01 (CS022004-020) C9000 101I1 FL1C3 L0514-01 (CS022004-012)

C9000 101I1 FL1C1 L0511-02 (CS022004-010)

C9000 101I1 FL1C1 L0513-02 (CS022004-022)

C9000 101I1 FL1C1 L0511-01 (CS022004-008)
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Hot Pipe Tunnel, -12 ft Hot Pipe Tunnel, -12 ft
Core Location #15 6 Core Location #16 7

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 1.28E+00 7.00E-02 1.28E+00 0.02% N/A N/A U-234 3.15E+04 9.10E-01 6.00E-02 9.10E-01 0.09% N/A N/A
U-235 2.71E+04 9.10E-02 9.10E-02 0.00% N/A N/A U-235 2.71E+04 9.30E-02 9.30E-02 0.01% N/A N/A

BETA BETA
Cs-137 4.05E+04 4.16E+03 1.00E+00 4.16E+03 81.06% 1.00 2.47E-05 Cs-137 4.05E+04 2.44E+02 4.00E-01 2.44E+02 23.47% 1.00 2.47E-05
H-3 9.10E+06 5.30E+00 5.30E+00 0.10% 0.00 1.40E-10 H-3 9.10E+06 5.20E+00 5.20E+00 0.50% 0.02 2.34E-09
Co-60 1.10E+04 1.87E+01 3.00E-01 1.87E+01 0.36% N/A N/A Co-60 1.10E+04 6.23E+00 2.40E-01 6.23E+00 0.60% N/A N/A
Sr-90 3.31E+04 9.46E+02 1.00E+00 9.46E+02 18.45% N/A N/A Sr-90 3.31E+04 7.83E+02 2.00E+00 7.83E+02 75.33% N/A N/A
Cs-137 to Co-60 ratio = 2.22E+02 5.13E+03 100.00% Cs-137 to Co-60 ratio = 3.91E+01 1.04E+03 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00025 0.934 7.93E-09 29,095.62 9.24E-01 U-234 3.15E+04 0.00088 0.907 2.78E-08 28,155.36 8.94E-01
U-235 2.71E+04 0.00002 0.066 6.55E-10 2,068.53 7.63E-02 U-235 2.71E+04 0.00009 0.093 3.30E-09 2,877.45 1.06E-01

0.00027 1.000 8.58E-09 31164 1.00 0.00097 1.000 3.11E-08 31033 1.00
Adjusted Gross DCGL 31164 dpm/100cm2 (alpha) Adjusted Gross DCGL 31033 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.8106 0.812 2.00E-05 31,273.93 7.72E-01 Cs-137 4.05E+04 0.2347 0.236 5.80E-06 8,065.90 1.99E-01
Co-60 1.10E+04 0.0036 0.004 3.31E-07 140.62 1.28E-02 Co-60 1.10E+04 0.0060 0.006 5.45E-07 206.05 1.87E-02
Sr-90 3.31E+04 0.1845 0.185 5.57E-06 7,117.04 2.15E-01 Sr-90 3.31E+04 0.7533 0.758 2.28E-05 25,887.21 7.82E-01

0.9987 1.000 2.59E-05 38532 1.00 0.9940 1.000 2.91E-05 34159 1.00
Adjusted Gross DCGL 38532 dpm/100cm2 (beta) Adjusted Gross DCGL 34159 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31164 0.0003 8.58E-09 10.30 3.31E-04 DCGL (alpha) 31033 0.0010 3.11E-08 32.97 1.06E-03
DCGL (beta) 38532 0.9997 2.59E-05 38,518.85 1.00E+00 DCGL (beta) 34159 0.9990 2.92E-05 34,122.87 9.99E-01

1.0000 2.60E-05 38529 1.00 1.0000 2.93E-05 34156 1.00
Adjusted Gross DCGL 38529 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 34156 dpm/100cm2 (alpha plus beta)

Hot Pipe Tunnel, -12'0" El., Southwest Corner Hot Pipe Tunnel, -12'0" El., Area 25B
Core Location #20 16 Core Location SR24-8 25

HPT-SP4-SL3 (PB06-02319-T & 02319-B)
Surrogate

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
BETA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

Cs-137 4.05E+04 1.76E+04 4.56E+00 1.76E+04 31.81% 1.0000 2.47E-05 U-234 3.15E+04 6.30E-01 4.00E-02 6.30E-01 1.23% N/A N/A
H-3 9.10E+06 3.22E+01 5.51E+00 3.22E+01 0.06% 0.0018 2.02E-10 U-235 2.71E+04 7.40E-02 3.40E-02 7.40E-02 0.15% N/A N/A
Co-60 1.10E+04 3.25E+02 2.69E+00 3.25E+02 0.59% N/A N/A BETA
Sr-90 3.31E+04 3.73E+04 2.36E+00 3.73E+04 67.55% N/A N/A Cs-137 4.05E+04 4.59E+01 2.00E-01 4.59E+01 89.98% 1.00 2.47E-05
Cs-137 to Co-60 ratio = 5.40E+01 5.52E+04 100.00% H-3 9.10E+06 7.20E-01 6.70E-01 7.20E-01 1.41% 0.02 1.72E-09
Adjusted Gross DCGL Co-60 1.10E+04 2.78E+00 1.40E-01 2.78E+00 5.45% N/A N/A

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check Sr-90 3.31E+04 9.10E-01 9.10E-01 1.78% N/A N/A
(dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL Cs-137 to Co-60 ratio = 1.65E+01 5.10E+01 100.00%

Cs-137 4.05E+04 0.3181 0.318 7.8536E-06 11,045.56 2.73E-01
Co-60 1.10E+04 0.0059 0.006 5.3576E-07 204.66 1.86E-02 Adjusted Gross DCGL
Sr-90 3.31E+04 0.6755 0.676 2.0407E-05 23,456.73 7.09E-01 DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

0.9994 1.000 2.8796E-05 34707 1.00 ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
Adjusted Gross DCGL 34707 dpm/100cm2 U-234 3.15E+04 0.0123 0.8949 3.92E-07 27,715.91 8.80E-01

U-235 2.71E+04 0.0015 0.1051 5.35E-08 3,255.52 1.20E-01
0.0138 1.0000 4.46E-07 30971 1.00

Hot Pipe Tunnel, -12'0" El., Area 25B/Area B Adjusted Gross DCGL 30971 dpm/100cm2 (alpha)
Core Location SR24-18 28
HPT-SP9-SL2 (PB06-02478-T & 02478-B) DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
DCGL Results MDA Used Nuclide Ratio to Ratio/ Cs-137 4.05E+04 0.8998 0.926 2.22E-05 32,469.55 8.02E-01

ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL Co-60 1.10E+04 0.0545 0.056 4.95E-06 1,966.57 1.79E-01
U-234 3.15E+04 8.00E-01 6.00E-02 8.00E-01 1.08% N/A N/A Sr-90 3.31E+04 0.0178 0.018 5.39E-07 643.73 1.94E-02
U-235 2.71E+04 5.80E-02 5.10E-02 5.80E-02 0.08% N/A N/A 0.9721 1.000 2.77E-05 35080 1.00

BETA Adjusted Gross DCGL 35080 dpm/100cm2 (beta)
Cs-137 4.05E+04 6.33E+01 4.00E-01 6.33E+01 85.69% 1.00 2.47E-05
H-3 9.10E+06 6.70E-01 6.70E-01 0.91% 0.01 1.16E-09 Adjusted Gross DCGL (combined alpha plus beta)
Co-60 1.10E+04 2.34E+00 3.20E-01 2.34E+00 3.17% N/A N/A DCGL Nuclide Fraction/ Unity Rule Check
Sr-90 3.31E+04 6.70E+00 9.00E-01 6.70E+00 9.07% N/A N/A (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
Cs-137 to Co-60 ratio = 2.71E+01 7.39E+01 100.00% DCGL (alpha) 30971 0.0138 4.46E-07 483.22 1.56E-02

DCGL (beta) 35080 0.9862 2.81E-05 34,532.52 9.84E-01
Adjusted Gross DCGL 1.0000 2.86E-05 35016 1.00

DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check Adjusted Gross DCGL 35016 dpm/100cm2 (alpha plus beta)
ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

U-234 3.15E+04 0.0108 0.932 3.44E-07 29,051.77 9.22E-01
U-235 2.71E+04 0.0008 0.068 2.90E-08 2,106.25 7.77E-02

0.0116 1.000 3.73E-07 31158 1.00
Adjusted Gross DCGL 31158 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.8569 0.875 2.12E-05 31,999.10 7.90E-01
Co-60 1.10E+04 0.0317 0.032 2.88E-06 1,182.91 1.08E-01
Sr-90 3.31E+04 0.0907 0.093 2.74E-06 3,386.95 1.02E-01

0.9793 1.000 2.68E-05 36569 1.00
Adjusted Gross DCGL 36569 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31158 0.0116 3.73E-07 423.90 1.36E-02
DCGL (beta) 36569 0.9884 2.70E-05 36,071.43 9.86E-01

1.0000 2.74E-05 36495 1.00
Adjusted Gross DCGL 36495 dpm/100cm2 (alpha plus beta)

C9000 101I1 FL1C1 L0516-1 (CS022304-021)
C9000 101I1 FL1C1 L0516-2 (CS022304-023)

C9000 101I1 FL1C1 L0515-1 (CS022304-017)
C9000 101I1 FL1C1 L0515-2 (CS022304-019)

C9000 101I3 FL1C1 L05 20-1P1 (CS050630-047)
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Cold Pipe Tunnel, -15'0" El., West of N-S Trench Actual sample was 59.6% Ni-63 and 35.9% Sr-90, and
Core Location #18 17 4.5% U-234.  Use Co-60 DCGL (11,000 dpm/100 cm2)

because, based on detector efficiencies (15% Co-60,
0.5% Ni-63), even if we are just above 11,000 we will still
be below the Ni-63 DCGL of 36,000,000 dpm/100cm2.

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL see Appendix D, Addendum 1 for actual sample results.

U-234 3.15E+04 8.60E-01 1.30E-01 8.60E-01 11.12% N/A N/A
BETA

Sr-90 3.31E+04 6.87E+00 1.20E-01 6.87E+00 88.88% N/A N/A
Cs-137 to Co-60 ratio = indeterminate 7.73E+00 100.00%

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 3.15E+04 0.1112 3.53E-06 3,660.30 1.16E-01
DCGL (beta) 3.31E+04 0.8888 2.69E-05 29,253.78 8.84E-01

1.0000 3.04E-05 32914 1.00
Adjusted Gross DCGL 32914 dpm/100cm2 (alpha plus beta)

Fan House -12 ft
Core Location #17 8

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 1.14E+00 4.00E-02 1.14E+00 16.68% N/A N/A
BETA

Cs-137 4.05E+04 3.85E-01 9.00E-02 3.85E-01 5.63% 1.00 2.47E-05
H-3 9.10E+06 5.31E+00 5.30E+00 5.31E+00 77.69% 13.80 1.52E-06
Cs-137 to Co-60 ratio = indeterminate 6.83E+00 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.1668 1.000 5.30E-06 31,500.00 1.00E+00

0.1668 1.000 5.30E-06 31500 1.00
Adjusted Gross DCGL 31500 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 3.82E+04 0.0563 1.000 1.47E-06 38,155.82 1.00E+00
0.0563 1.000 1.47E-06 38156 1.00

Adjusted Gross DCGL 38156 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31500 0.1668 5.30E-06 6,148.35 1.95E-01
DCGL (beta) 38156 0.8332 2.18E-05 30,708.35 8.05E-01

1.0000 2.71E-05 36857 1.00
Adjusted Gross DCGL 36857 dpm/100cm2 (alpha plus beta)

C9000 101I3 FL1C1 L05 18-1P1 (CS050617-017)

C9000 101I1 FL1C1 L0517-1 (CS022704-001)
C9000 101I1 FL1C1 L0517-002 (CS022704-003)
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Waste Handling Bldg -13 ft Waste Handling Bldg., -14'6" El., Evaporator Pit
Core Location #10 5 Core Location #16 15

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL BETA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 5.50E-01 8.00E-02 5.50E-01 0.02% N/A N/A Cs-137 4.05E+04 1.29E+04 3.80E+00 1.29E+04 92.64% 1.00 2.47E-05
U-235 2.71E+04 5.30E-02 4.80E-02 5.30E-02 0.00% N/A N/A H-3 9.10E+06 4.21E+01 5.57E+00 4.21E+01 0.30% 0.00 3.58E-10

BETA Co-60 1.10E+04 3.22E+01 7.19E-01 3.22E+01 0.23% N/A N/A
Cs-137 4.05E+04 2.95E+03 8.00E-01 2.95E+03 99.76% 1.00 2.47E-05 Sr-90 3.31E+04 9.52E+02 4.47E-01 9.52E+02 6.83% N/A N/A
H-3 9.10E+06 5.30E+00 5.30E+00 0.18% 0.00 1.97E-10 Cs-137 to Co-60 ratio = 4.01E+02 1.39E+04 100.00%
Co-60 1.10E+04 1.10E-01 1.10E-01 0.00% N/A N/A Adjusted Gross DCGL
Sr-90 3.31E+04 1.12E+00 4.80E-02 1.12E+00 0.04% N/A N/A DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
Cs-137 to Co-60 ratio = indeterminate 2.96E+03 100.00% (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.9264 0.929 2.2874E-05 36,839.03 9.10E-01
Adjusted Gross DCGL Co-60 1.10E+04 0.0023 0.002 2.0982E-07 91.78 8.34E-03

DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check Sr-90 3.31E+04 0.0683 0.068 2.0630E-06 2,715.44 8.20E-02
ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL 0.9970 1.00 2.5147E-05 39646 1.00

U-234 3.15E+04 0.00019 0.912 5.90E-09 28,327.10 8.99E-01 Adjusted Gross DCGL 39646 dpm/100cm2

U-235 2.71E+04 0.00002 0.088 6.60E-10 2,729.70 1.01E-01
0.00020 1.000 6.56E-09 31057 1.00

Adjusted Gross DCGL 31057 dpm/100cm2 (alpha) Waste Handling Bldg., -14'6" El., Evaporator Pit
Core Location SR24-2 24

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check WHB-SP2-SL3 (PB06-02244-T & 02244-B)
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.99759 0.99958 2.46E-05 40,475.30 9.99E-01 DCGL Results MDA Used Nuclide Ratio to Ratio/
Co-60 1.10E+04 0.00004 0.00004 3.38E-09 1.51 1.37E-04 ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL
Sr-90 3.31E+04 0.00038 0.00038 1.15E-08 15.39 4.65E-04 U-234 3.15E+04 7.00E-01 5.00E-02 7.00E-01 1.06% N/A N/A

0.99801 1.00000 2.46E-05 40492 1.00 U-235 2.71E+04 4.00E-02 4.00E-02 0.06% N/A N/A
Adjusted Gross DCGL 40492 dpm/100cm2 (beta) BETA

Cs-137 4.05E+04 6.36E+01 2.00E-01 6.36E+01 96.63% 1.00 2.47E-05
Adjusted Gross DCGL (combined alpha plus beta) H-3 9.10E+06 7.10E-01 6.80E-01 7.10E-01 1.08% 0.01 1.23E-09

DCGL Nuclide Fraction/ Unity Rule Check Co-60 1.10E+04 1.60E-01 1.60E-01 0.24% N/A N/A
(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL Sr-90 3.31E+04 6.10E-01 6.10E-01 0.93% N/A N/A

DCGL (alpha) 31057 0.0002 6.56E-09 8.24 2.65E-04 Cs-137 to Co-60 ratio = indeterminate 6.58E+01 100.00%
DCGL (beta) 40492 0.9998 2.47E-05 40,481.45 1.00E+00

1.0000 2.47E-05 40490 1.00 Adjusted Gross DCGL
Adjusted Gross DCGL 40490 dpm/100cm2 (alpha plus beta) DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0106 0.946 3.38E-07 29,538.06 9.38E-01
U-235 2.71E+04 0.0006 0.054 2.24E-08 1,687.89 6.23E-02

0.0112 1.000 3.60E-07 31226 1.00
Adjusted Gross DCGL 31226 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.9663 0.988 2.39E-05 39,665.15 9.79E-01
Co-60 1.10E+04 0.0024 0.002 2.21E-07 99.79 9.07E-03
Sr-90 3.31E+04 0.0093 0.009 2.80E-07 380.44 1.15E-02

0.9780 1.000 2.44E-05 40145 1.00
Adjusted Gross DCGL 40145 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31226 0.0112 3.60E-07 449.90 1.44E-02
DCGL (beta) 40145 0.9888 2.46E-05 39,566.96 9.86E-01

1.0000 2.50E-05 40017 1.00
Adjusted Gross DCGL 40017 dpm/100cm2 (alpha plus beta)

Primary Pump House, 0'0" El., Room 6 Primary Pump House, 0'0" El., Room 4
Core Location SR24-12 26 Core Location SR24-16 27
PPH-R6-SP1-SL10 (PB06-02364-T & 02364-B) PPH-R4-SP2-SL1 (PB06-02229-T & 02229-B)

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 7.00E-01 7.00E-02 7.00E-01 10.19% N/A N/A U-234 3.15E+04 9.40E-01 3.00E-02 9.40E-01 5.24% N/A N/A
U-235 2.71E+04 8.00E-02 3.60E-02 8.00E-02 1.16% N/A N/A U-235 2.71E+04 4.70E-02 2.60E-02 4.70E-02 0.26% N/A N/A

BETA BETA
Cs-137 4.05E+04 1.60E-01 1.60E-01 2.33% 1.00 2.47E-05 Cs-137 4.05E+04 1.41E+00 1.40E-01 1.41E+00 7.87% 1.00 2.47E-05
H-3 9.10E+06 4.56E+00 6.70E-01 4.56E+00 66.38% 28.50 3.13E-06 H-3 9.10E+06 8.20E+00 7.00E-01 8.20E+00 45.74% 5.82 6.39E-07
I-129 1.49E+04 1.20E+00 1.20E+00 17.47% 7.50 5.03E-04 I-129 1.49E+04 5.60E+00 1.60E+00 5.60E+00 31.24% 3.97 2.67E-04
Co-60 1.10E+04 1.70E-01 1.70E-01 2.47% N/A N/A Co-60 1.10E+04 1.73E+00 1.70E-01 1.73E+00 9.65% N/A N/A
Cs-137 to Co-60 ratio = indeterminate 6.87E+00 100.00% Cs-137 to Co-60 ratio = 8.15E-01 1.79E+01 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.1019 0.897 3.23E-06 27,806.19 8.83E-01 U-234 3.15E+04 0.0524 0.952 1.66E-06 29,769.83 9.45E-01
U-235 2.71E+04 0.0116 0.103 4.30E-07 3,177.85 1.17E-01 U-235 2.71E+04 0.0026 0.048 9.67E-08 1,488.49 5.49E-02

0.1135 1.000 3.66E-06 30984 1.00 0.0551 1.000 1.76E-06 31258 1.00
Adjusted Gross DCGL 30984 dpm/100cm2 (alpha) Adjusted Gross DCGL 31258 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 1.88E+03 0.0233 0.485 1.24E-05 1,592.94 8.46E-01 Cs-137 3.43E+03 0.0787 0.449 2.30E-05 2,478.78 7.24E-01
Co-60 1.10E+04 0.0247 0.515 2.25E-06 1,692.50 1.54E-01 Co-60 1.10E+04 0.0965 0.551 8.77E-06 3,041.34 2.76E-01

0.0480 1.000 1.46E-05 3285 1.00 0.1752 1.000 3.17E-05 5520 1.00
Adjusted Gross DCGL 3285 dpm/100cm2 (beta) Adjusted Gross DCGL 5520 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 30984 0.1135 3.66E-06 415.16 1.34E-02 DCGL (alpha) 31258 0.0551 1.76E-06 318.35 1.02E-02
DCGL (beta) 3285 0.8865 2.70E-04 3,241.42 9.87E-01 DCGL (beta) 5520 0.9449 1.71E-04 5,463.91 9.90E-01

1.0000 2.73E-04 3657 1.00 1.0000 1.73E-04 5782 1.00
Adjusted Gross DCGL 3657 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 5782 dpm/100cm2 (alpha plus beta)

C9000 101I1 FL1C3 L0510-1 (CS022304-013)
C9000 101I1 FL1C1 L0510-2 (CS022304-015)

C9000 101I3 FL1C1 L05 16a1P1 (CS050630-036)
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Adjusted Gross DCGL per Core Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

ROLB Fuel Vault
Core Location #21 13

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 0.6000 0.06 6.00E-01 100.00% N/A N/A
Cs-137 to Co-60 ratio = N/A 6.00E-01 100.00%

Adjusted Gross DCGL 31500 dpm/100cm2 (alpha)

C9000 101I1 FL1C1 L0521-1 (CS030404-002)
C9000 101I1 FL1C1 L0521-2 (CS030404-004)
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PBRF-TBD-07-001, Rev. 0 

Smear location maps are provided to show the reader from where all smears were taken.  
Most areas of the PBRF are represented; however, one will note that both the Hot 
Laboratory and the Reactor Building are represented more than any of the other 
buildings.  This is because, based upon the preponderance of the evidence, both those 
buildings showed plentiful signs of residual contamination with which to obtain concrete 
samples.  The other buildings not only displayed limited contamination, but also appeared 
to be free of residual contamination altogether.   
 
The smear data was originally presented in the 2004 FSSP.  Since the headings above 
each sample, in the FSS, are so general (not specified by either sample number, location, 
or characterization package coding), there is no way to ascertain exactly where each 
smear or group of smears was taken; however general areas where smears were taken can 
be inferred. 
 
Late in the writing of this TBD, data was found which related to the Waste Effluent 
Monitoring System (WEMS).  This is referred to as Building 1192 on site maps.  At any 
rate, three sludge samples were taken from the WEMS in November, 2006 and analyzed 
on site.  The results are presented in Appendix F.  Since the samples were not solid 
concrete cores, it was decided to cite their locations in this Appendix. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

E-2 



PBRF-TBD-07-001, Rev. 0 

E-3 



PBRF-TBD-07-001, Rev. 0 

E-4 



PBRF-TBD-07-001, Rev. 0 

E-5 



PBRF-TBD-07-001, Rev. 0 

 

E-6 



PBRF-TBD-07-001, Rev. 0

E-7



 
 
 
 
 
 

APPENDIX F 
 
 
 
 

Smear 10CFR61 Data and DCGL Calculations 
(10 pages) 
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Smears were sent off site for 10CFR61 analyses.  For whatever reasons, documentation produced 
by the off-site analytical laboratory did not find its way to NASA’s Document Control 
organization.  Since the headings above each sample are so general (not specified by either 
sample number, location, or characterization package coding), there is no way to ascertain 
exactly where each smear or group of smears was taken. 
 
This smear data was originally presented in the 2004 FSSP and has been decay-corrected to 
February 1, 2007:  the proposed start of FSS.   
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Appendix F
Addendum 1
Isotopic Analysis of Smear and Sludge Samples

PBRF-TBD-07-001, Rev. 0

Lilly Pad Smear R CTMT General Area Smear (Area 2) S
(pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution
Co-60 1.70E+02 4.03E+00 1.70E+02 3.04% 2.41E+03 6.77E+00 2.41E+03 1.16%
Cs-137 1.30E+01 4.05E+00 1.30E+01 0.23% 3.40E+02 9.38E+00 3.40E+02 0.16%
H-3 5.42E+03 3.09E+02 5.42E+03 96.57% 2.04E+05 9.07E+02 2.04E+05 98.57%
Sr-90 9.09E+00 8.11E+00 9.09E+00 0.16% 2.25E+02 8.64E+00 2.25E+02 0.11%

Cs/Co ratio= 7.61E-02 5.62E+03 100.00% Cs/Co ratio= 1.41E-01 2.07E+05 100.00%

Rx Building Smear T Rx Building Smear Duplicate  U
(pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution
Co-60 1.60E+02 8.51E+00 1.60E+02 1.04% 1.70E+03 7.07E+00 1.70E+03 9.57%
Cs-137 4.33E+03 1.02E+01 4.33E+03 27.95% 5.25E+03 1.01E+01 5.25E+03 29.48%
Eu-154 5.64E+01 1.75E+01 5.64E+01 0.36% 7.55E+01 1.59E+01 7.55E+01 0.42%
H-3 9.04E+03 2.89E+01 9.04E+03 58.34% 8.87E+03 2.84E+01 8.87E+03 49.77%
I-129 1.02E+01 8.17E+00 1.02E+01 0.07% 1.94E+01 1.00E+01 1.94E+01 0.11%
Sr-90 1.90E+03 1.44E+01 1.90E+03 12.25% 1.90E+03 1.44E+01 1.90E+03 10.65%

Cs/Co ratio= 2.70E+01 1.55E+04 100.00% Cs/Co ratio= 3.08E+00 1.78E+04 100.00%

Hot Cell Equipment #1 Smear A Hot Cell Equipment #2 Smear B Hot Cell Equipment #3 Smear C
(pCi/filter) (pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Co-60 1.85E+05 1.24E+02 1.85E+05 8.25% 5.82E+03 2.25E+01 5.82E+03 1.57% 1.80E+03 1.27E+01 1.80E+03 2.03%
Cs-137 7.53E+05 2.06E+02 7.53E+05 33.64% 2.53E+05 6.98E+01 2.53E+05 68.38% 4.21E+04 3.22E+01 4.21E+04 47.49%
Eu-154 1.41E+03 3.69E+02 1.41E+03 0.06% 8.27E+01 8.27E+01 0.02% 1.52E+02 7.49E+01 1.52E+02 0.17%
H-3 5.29E+05 3.49E+02 5.29E+05 23.63% 3.96E+03 2.53E+02 3.96E+03 1.07% 1.46E+03 4.51E+02 1.46E+03 1.65%
I-129 2.32E+01 2.32E+01 0.00% 2.14E+01 2.14E+01 0.01% 8.51E+00 8.51E+00 0.01%
Sr-90 7.70E+05 3.49E+02 7.70E+05 34.38% 1.07E+05 3.50E+02 1.07E+05 28.94% 4.31E+04 3.65E+02 4.31E+04 48.62%
U-233/234 6.69E+02 7.48E-01 6.69E+02 0.03% 4.23E+01 7.00E-01 4.23E+01 0.01% 2.48E+01 3.01E-01 2.48E+01 0.03%
U-235/236 4.34E+01 7.50E-01 4.34E+01 0.00% 2.84E+00 2.75E-01 2.84E+00 0.00% 1.11E+00 3.02E-01 1.11E+00 0.00%

Cs/Co ratio= 4.08E+00 2.24E+06 100.00% Cs/Co ratio= 4.34E+01 3.70E+05 100.00% Cs/Co ratio= 2.34E+01 8.86E+04 100.00%

Hot Cell Equipment #4 Smear D Hot Cell Equipment #5 Smear E Hot Cell Equipment #6 Smear F
(pCi/filter) (pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Co-60 1.06E+03 1.23E+01 1.06E+03 5.18% 2.18E+02 7.08E+00 2.18E+02 0.07% 3.31E+02 7.50E+00 3.31E+02 1.62%
Cs-137 3.72E+03 1.61E+01 3.72E+03 18.10% 2.66E+05 6.04E+01 2.66E+05 87.99% 1.08E+04 1.47E+01 1.08E+04 52.84%
Eu-154 3.99E+01 3.99E+01 0.19% 3.04E+01 3.04E+01 0.01% 3.11E+01 3.11E+01 0.15%
H-3 1.28E+04 3.94E+02 1.28E+04 62.02% 2.70E+02 2.70E+02 0.09% 2.63E+02 2.63E+02 1.28%
I-129 1.83E+01 1.83E+01 0.09% 2.33E+01 2.33E+01 0.01% 6.17E+00 6.17E+00 0.03%
Sr-90 2.96E+03 3.94E+02 2.96E+03 14.39% 3.57E+04 2.87E+02 3.57E+04 11.82% 9.03E+03 3.54E+02 9.03E+03 44.07%
U-233/234 3.88E+00 8.24E-01 3.88E+00 0.02% 8.16E+00 1.42E+00 8.16E+00 0.00% 2.15E+00 8.95E-01 2.15E+00 0.01%
U-235/236 8.26E-01 8.26E-01 0.00% 5.32E-01 3.19E-01 5.32E-01 0.00% 2.81E-01 2.81E-01 0.00%

Cs/Co ratio= 3.50E+00 2.06E+04 100.00% Cs/Co ratio= 1.22E+03 3.02E+05 100.00% Cs/Co ratio= 3.27E+01 2.05E+04 100.00%

Hot Cell Equipment #7 Smear G Hot Cell #1 Surface Smear H Hot Cell #2 Surface Smear I
(pCi/filter) (pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Co-60 4.10E+03 2.03E+01 4.10E+03 1.14% 3.48E+04 5.16E+01 3.48E+04 1.74% 1.35E+04 3.13E+01 1.35E+04 5.84%
Cs-137 1.02E+05 5.49E+01 1.02E+05 28.41% 7.49E+05 1.25E+02 7.49E+05 37.55% 1.02E+05 6.47E+01 1.02E+05 43.86%
Eu-154 7.95E+01 7.95E+01 0.02% 9.26E+02 1.44E+02 9.26E+02 0.05% 3.19E+02 7.91E+01 3.19E+02 0.14%
H-3 1.38E+05 6.91E+02 1.38E+05 38.46% 4.59E+04 4.01E+02 4.59E+04 2.30% 9.21E+03 5.33E+02 9.21E+03 3.97%
I-129 2.14E+01 2.14E+01 0.01% 3.33E+01 3.33E+01 0.00% 3.82E+01 3.82E+01 0.02%
Sr-90 1.14E+05 3.47E+02 1.14E+05 31.72% 1.16E+06 2.72E+02 1.16E+06 58.30% 1.07E+05 3.29E+02 1.07E+05 46.15%
U-233/234 7.82E+02 1.02E+00 7.82E+02 0.22% 1.05E+03 6.27E-01 1.05E+03 0.05% 5.43E+01 8.26E-01 5.43E+01 0.02%
U-235/236 4.09E+01 1.42E+00 4.09E+01 0.01% 5.52E+01 6.29E-01 5.52E+01 0.00% 3.03E+00 6.62E-01 3.03E+00 0.00%

Cs/Co ratio= 2.48E+01 3.58E+05 100.00% Cs/Co ratio= 2.15E+01 2.00E+06 100.00% Cs/Co ratio= 7.51E+00 2.32E+05 100.00%

Hot Cell #3 Surface Smear J Hot Cell #4 Surface Smear K Hot Cell #5 Surface Smear L
(pCi/filter) (pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Co-60 2.61E+02 8.70E+00 2.61E+02 4.40% 1.82E+02 5.70E+00 1.82E+02 1.72% 1.03E+02 9.69E+00 1.03E+02 0.47%
Cs-137 3.33E+03 9.55E+00 3.33E+03 56.15% 5.48E+03 1.17E+01 5.48E+03 51.73% 1.63E+04 1.70E+01 1.63E+04 74.06%
Eu-154 2.59E+01 2.59E+01 0.44% 1.69E+01 1.69E+01 0.16% 2.75E+01 2.75E+01 0.12%
H-3 2.26E+02 2.26E+02 3.81% 5.21E+02 4.37E+02 5.21E+02 4.92% 3.17E+02 3.17E+02 1.44%
I-129 N/A 0.00E+00 0.00% 1.53E+01 1.53E+01 0.14% 2.12E+00 7.17E-01 2.12E+00 0.01%
Sr-90 2.08E+03 3.67E+02 2.08E+03 35.13% 4.37E+03 3.00E+02 4.37E+03 41.30% 5.27E+03 3.56E+02 5.27E+03 23.89%
U-233/234 3.85E+00 1.61E+00 3.85E+00 0.06% 1.74E+00 8.34E-01 1.74E+00 0.02% 3.03E+00 2.84E-01 3.03E+00 0.01%
U-235/236 2.41E-01 9.23E-01 9.23E-01 0.02% 8.37E-01 8.37E-01 0.01% 7.27E-01 7.27E-01 0.00%

Cs/Co ratio= 1.28E+01 5.93E+03 100.00% Cs/Co ratio= 3.01E+01 1.06E+04 100.00% Cs/Co ratio= 1.58E+02 2.20E+04 100.00%

Hot Cell #6 Surface Smear M Hot Cell #7 Surface Smear N
(pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution
Co-60 9.70E+02 9.69E+00 9.70E+02 0.86% 3.57E+02 9.30E+00 3.57E+02 0.82%
Cs-137 7.64E+04 2.75E+01 7.64E+04 67.77% 3.69E+04 2.40E+01 3.69E+04 85.04%
Eu-154 4.01E+01 4.01E+01 0.04% 3.46E+01 3.46E+01 0.08%
H-3 3.78E+02 2.44E+02 3.78E+02 0.33% 5.75E+02 2.44E+02 5.75E+02 1.33%
I-129 2.07E+01 2.07E+01 0.02% 1.11E+01 1.11E+01 0.03%
Sr-90 3.49E+04 2.89E+02 3.49E+04 30.95% 5.50E+03 2.95E+02 5.50E+03 12.69%
U-233/234 3.91E+01 8.38E-01 3.91E+01 0.03% 7.59E+00 1.26E+00 7.59E+00 0.02%
U-235/236 2.97E+00 8.41E-01 2.97E+00 0.00% 7.87E-01 7.87E-01 0.00%

Cs/Co ratio= 7.87E+01 1.13E+05 100.00% Cs/Co ratio= 1.03E+02 4.33E+04 100.00%

Units for sample concentrations are presented in pCi/filter.  Filter in this context is defined as a standard smear sample take over a 100cm2 area.

F-3



Appendix F
Addendum 1
Isotopic Analysis of Smear and Sludge Samples

PBRF-TBD-07-001, Rev. 0

ROLB Smear V ROLB Smear Duplicate W ROLB Smear 2 X
(pCi/filter) (pCi/filter) (pCi/filter)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Co-60 2.76E+02 1.16E+01 2.76E+02 1.16% 2.76E+02 1.16E+01 2.76E+02 1.16% 6.00E+01 8.81E+00 6.00E+01 0.35%
Cs-137 4.45E+03 1.37E+01 4.45E+03 18.67% 4.45E+03 1.37E+01 4.45E+03 18.79% 2.77E+03 1.14E+01 2.77E+03 16.19%
H-3 1.76E+04 5.30E+01 1.76E+04 73.72% 1.76E+04 5.30E+01 1.76E+04 74.17% 6.84E+02 6.84E+02 4.00%
I-129 1.67E+01 1.20E+01 1.67E+01 0.07% 1.67E+01 1.20E+01 1.67E+01 0.07% 9.63E+02 1.04E+01 9.63E+02 5.63%
Sr-90 1.42E+03 1.48E+01 1.42E+03 5.97% 1.29E+03 1.39E+01 1.29E+03 5.43% 4.48E+02 1.23E+01 4.48E+02 2.61%
U-233/234 9.15E+01 3.97E+00 9.15E+01 0.38% 8.52E+01 1.81E+00 8.52E+01 0.36% 1.18E+04 4.93E+00 1.18E+04 68.92%
U-235/236 5.82E+00 2.84E+00 5.82E+00 0.02% 4.42E+00 2.24E+00 4.42E+00 0.02% 3.94E+02 3.35E+00 3.94E+02 2.30%

Cs/Co ratio= 1.61E+01 2.38E+04 100.00% Cs/Co ratio= 1.61E+01 2.37E+04 100.00% Cs/Co ratio= 4.62E+01 1.71E+04 100.00%

ROLB Smear 2 Duplicate Y
(pCi/filter)

Results MDA Used Distribution
Co-60 6.46E+01 7.77E+00 6.46E+01 0.39%
Cs-137 2.71E+03 1.17E+01 2.71E+03 16.54%
H-3 6.85E+02 6.85E+02 4.19%
I-129 9.32E+02 1.05E+01 9.32E+02 5.70%
Sr-90 4.62E+02 1.26E+01 4.62E+02 2.83%
U-233/234 1.11E+04 5.04E+00 1.11E+04 67.86%
U-235/236 4.08E+02 3.28E+00 4.08E+02 2.49%

Cs/Co ratio= 4.19E+01 1.64E+04 100.00%

Quad A Smear O
(pCi/filter)

Results MDA Used Distribution
Co-60 2.55E+03 7.07E+00 2.55E+03 26.67%
Cs-137 1.14E+02 9.49E+00 1.14E+02 1.19%
H-3 6.82E+03 5.22E+02 6.82E+03 71.37%
Sr-90 7.38E+01 8.56E+00 7.38E+01 0.77%

Cs/Co ratio= 4.47E-02 9.55E+03 100.00%

Quad C Smear P
(pCi/filter)

Results MDA Used Distribution
Co-60 3.03E+03 7.40E+00 3.03E+03 8.40%
Cs-137 6.94E+01 1.02E+01 6.94E+01 0.19%
H-3 3.29E+04 3.57E+02 3.29E+04 91.29%
Sr-90 3.97E+01 9.20E+00 3.97E+01 0.11%
U-233/234 7.96E-01 7.62E-01 7.96E-01 0.00%

Cs/Co ratio= 2.29E-02 3.61E+04 100.00%

Canal E Smear Q
(pCi/filter)

Results MDA Used Distribution
Co-60 5.13E+03 9.32E+00 5.13E+03 11.15%
Cs-137 1.34E+02 1.23E+01 1.34E+02 0.29%
H-3 4.06E+04 4.14E+02 4.06E+04 88.35%
Sr-90 9.49E+01 8.25E+00 9.49E+01 0.21%

Cs/Co ratio= 2.62E-02 4.60E+04 100.00%

Units for sample concentrations are presented in pCi/filter.  Filter in this context is defined as a standard smear sample take over a 100cm2 area.

WEMS -12'0" Elevation, North Vault Z WEMS -12'0" Elevation, North Vault AA WEMS -12'0" Elevation, North Vault AB
Sludge Sample #1 (South Side, PB06-02893) Sludge Sample #2 (West Side, PB06-02894) Sludge Sample #3 (North Side, PB06-02895)
(pCi/gram) (pCi/gram) (pCi/gram)

Results MDA Used Distribution Results MDA Used Distribution Results MDA Used Distribution
Cs-137 4.18E+00 4.00E-02 4.18E+00 89.96% 3.78E+00 8.85E-02 3.78E+00 96.67% 2.95E+00 8.21E-02 2.95E+00 90.70%
Co-60 4.67E-01 3.33E-02 4.67E-01 10.04% 1.30E-01 1.30E-01 3.33% 3.02E-01 5.56E-02 3.02E-01 9.30%

Cs/Co ratio= 1.12E-01 4.65E+00 100.00% Cs/Co ratio= indeterminate 3.91E+00 100.00% Cs/Co ratio= 1.02E-01 3.25E+00 100.00%

For the three samples directly above, units for sample concentrations are presented in pCi/gram because they are sludge samples.
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Lilly Pad Smear R CTMT General Area Smear (Area 2) S

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

BETA BETA
Cs-137 4.05E+04 1.30E+01 4.05E+00 1.30E+01 0.23% 1.00 2.47E-05 Cs-137 4.05E+04 3.40E+02 9.38E+00 3.40E+02 0.16% 1.00 2.47E-05
H-3 9.10E+06 5.42E+03 3.09E+02 5.42E+03 96.57% 418.10 4.59E-05 H-3 9.10E+06 2.04E+05 9.07E+02 2.04E+05 98.57% 601.83 6.61E-05
Co-60 1.10E+04 1.70E+02 4.03E+00 1.70E+02 3.04% N/A N/A Co-60 1.10E+04 2.41E+03 6.77E+00 2.41E+03 1.16% N/A N/A
Sr-90 3.31E+04 9.09E+00 8.11E+00 9.09E+00 0.16% N/A N/A Sr-90 3.31E+04 2.25E+02 8.64E+00 2.25E+02 0.11% N/A N/A
Cs-137 to Co-60 ratio = 7.61E-02 5.62E+03 100.00% Cs-137 to Co-60 ratio = 1.41E-01 2.07E+05 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
Cs-137 1.42E+04 0.0023 0.067 1.63E-07 777.08 5.49E-02 Cs-137 1.10E+04 0.0016 0.114 1.49E-07 1,324.84 1.20E-01
Co-60 1.10E+04 0.0304 0.885 2.76E-06 10,215.19 9.29E-01 Co-60 1.10E+04 0.0116 0.810 1.05E-06 9,384.44 8.53E-01
Sr-90 3.31E+04 0.0016 0.047 4.89E-08 544.71 1.65E-02 Sr-90 3.31E+04 0.0011 0.076 3.28E-08 878.42 2.65E-02

0.0343 1.000 2.97E-06 11537 1.00 0.0143 1.000 1.24E-06 11588 1.00
Adjusted Gross DCGL 11537 dpm/100cm2 (beta) Adjusted Gross DCGL 11588 dpm/100cm2 (beta)

Reactor Building Smear T Reactor Building Smear Duplicate U
Surrogate Surrogate

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

Cs-137 4.05E+04 4.33E+03 1.02E+01 4.33E+03 27.95% 1.000 2.47E-05 Cs-137 4.05E+04 5.25E+03 1.01E+01 5.25E+03 29.48% 1.000 2.47E-05
H-3 9.10E+06 9.04E+03 2.89E+01 9.04E+03 58.34% 2.087 2.29E-07 H-3 9.10E+06 8.87E+03 2.84E+01 8.87E+03 49.77% 1.688 1.86E-07
I-129 1.49E+04 1.02E+01 8.17E+00 1.02E+01 0.07% 0.002 1.58E-07 I-129 1.49E+04 1.94E+01 1.00E+01 1.94E+01 0.11% 0.004 2.48E-07
Co-60 1.10E+04 1.60E+02 8.51E+00 1.60E+02 1.04% N/A N/A Co-60 1.10E+04 1.70E+03 7.07E+00 1.70E+03 9.57% N/A N/A
Sr-90 3.31E+04 1.90E+03 1.44E+01 1.90E+03 12.25% N/A N/A Sr-90 3.31E+04 1.90E+03 1.44E+01 1.90E+03 10.65% N/A N/A
Eu-154 4.50E+03 5.64E+01 1.75E+01 5.64E+01 0.36% N/A N/A Eu-154 4.50E+03 7.55E+01 1.59E+01 7.55E+01 0.42% N/A N/A
Cs-137 to Co-60 ratio = 2.70E+01 1.55E+04 100.00% Cs-137 to Co-60 ratio = 3.08E+00 1.78E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
Cs-137 3.99E+04 0.2795 0.672 7.01E-06 22,428.48 5.62E-01 Cs-137 3.98E+04 0.2948 0.588 7.41E-06 14,547.28 3.65E-01
Co-60 1.10E+04 0.0104 0.025 9.41E-07 830.88 7.55E-02 Co-60 1.10E+04 0.0957 0.191 8.70E-06 4,721.39 4.29E-01
Sr-90 3.31E+04 0.1225 0.295 3.70E-06 9,834.13 2.97E-01 Sr-90 3.31E+04 0.1065 0.213 3.22E-06 5,256.87 1.59E-01
Eu-154 4.50E+03 0.0036 0.009 8.08E-07 291.96 6.49E-02 Eu-154 4.50E+03 0.0042 0.008 9.42E-07 209.11 4.65E-02

0.4160 1.000 1.25E-05 33385 1.00 0.5012 1.000 2.03E-05 24735 1.00
Cs/Co ratio= 2.70E+01 Adjusted Gross DCGL 33385 dpm/100cm2 Cs/Co ratio= 3.08E+00 Adjusted Gross DCGL 24735 dpm/100cm2

Hot Cell Equipment #1 Smear A Hot Cell Equipment #2 Smear B

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 6.69E+02 7.48E-01 6.69E+02 0.03% N/A N/A U-234 3.15E+04 4.23E+01 7.00E-01 4.23E+01 0.01% N/A N/A
U-235 2.71E+04 4.34E+01 7.50E-01 4.34E+01 0.00% N/A N/A U-235 2.71E+04 2.84E+00 2.75E-01 2.84E+00 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 7.53E+05 2.06E+02 7.53E+05 33.64% 1.00 2.47E-05 Cs-137 4.05E+04 2.53E+05 6.98E+01 2.53E+05 68.38% 1.00 2.47E-05
H-3 9.10E+06 5.29E+05 3.49E+02 5.29E+05 23.63% 0.70 7.72E-08 H-3 9.10E+06 3.96E+03 2.53E+02 3.96E+03 1.07% 0.02 1.72E-09
I-129 1.49E+04 2.32E+01 2.32E+01 0.00% 0.00 2.07E-09 I-129 1.49E+04 2.14E+01 2.14E+01 0.01% 0.00 5.68E-09
Co-60 1.10E+04 1.85E+05 1.24E+02 1.85E+05 8.25% N/A N/A Co-60 1.10E+04 5.82E+03 2.25E+01 5.82E+03 1.57% N/A N/A
Sr-90 3.31E+04 7.70E+05 3.49E+02 7.70E+05 34.38% N/A N/A Sr-90 3.31E+04 1.07E+05 3.50E+02 1.07E+05 28.94% N/A N/A
Eu-154 4.50E+03 1.41E+03 3.69E+02 1.41E+03 0.06% N/A N/A Eu-154 4.50E+03 8.27E+01 8.27E+01 0.02% N/A N/A
Cs-137 to Co-60 ratio = 4.08E+00 2.24E+06 100.00% Cs-137 to Co-60 ratio = 4.34E+01 3.70E+05 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00030 0.939 9.49E-09 29,291.25 9.30E-01 U-234 3.15E+04 0.00011 0.937 3.63E-09 29,219.67 9.28E-01
U-235 2.71E+04 0.00002 0.061 7.16E-10 1,900.23 7.01E-02 U-235 2.71E+04 0.00001 0.063 2.83E-10 1,961.81 7.24E-02

0.00032 1.000 1.02E-08 31191 1.00 0.00012 1.000 3.91E-09 31181 1.00
Adjusted Gross DCGL 31191 dpm/100cm2 (alpha) Adjusted Gross DCGL 31181 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.04E+04 0.3364 0.441 8.33E-06 12,762.54 3.16E-01 Cs-137 4.05E+04 0.6838 0.6913 1.69E-05 25,220.42 6.23E-01
Co-60 1.10E+04 0.0825 0.108 7.50E-06 3,129.61 2.85E-01 Co-60 1.10E+04 0.0157 0.0159 1.43E-06 580.73 5.28E-02
Sr-90 3.31E+04 0.3438 0.450 1.04E-05 13,043.47 3.94E-01 Sr-90 3.31E+04 0.2894 0.2926 8.74E-06 10,673.44 3.22E-01
Eu-154 4.50E+03 0.0006 0.001 1.40E-07 23.81 5.29E-03 Eu-154 4.50E+03 0.0002 0.0002 4.97E-08 8.25 1.83E-03

0.7634 1.000 2.64E-05 28959 1.00 0.9891 1.0000 2.71E-05 36483 1.00
Adjusted Gross DCGL 28959 dpm/100cm2 (beta) Adjusted Gross DCGL 36483 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31191 0.0003 1.02E-08 9.22 2.96E-04 DCGL (alpha) 31181 0.0001 3.91E-09 4.45 1.43E-04
DCGL (beta) 28959 0.9997 3.45E-05 28,950.87 1.00E+00 DCGL (beta) 36483 0.9999 2.74E-05 36,477.63 1.00E+00

1.0000 3.45E-05 28960 1.00 1.0000 2.74E-05 36482 1.00
Adjusted Gross DCGL 28960 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 36482 dpm/100cm2 (alpha plus beta)
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Hot Cell Equipment #3 Smear C Hot Cell Equipment #4 Smear D

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 2.48E+01 3.01E-01 2.48E+01 0.03% N/A N/A U-234 3.15E+04 3.88E+00 8.24E-01 3.88E+00 0.02% N/A N/A
U-235 2.71E+04 1.11E+00 3.02E-01 1.11E+00 0.00% N/A N/A U-235 2.71E+04 8.26E-01 8.26E-01 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 4.21E+04 3.22E+01 4.21E+04 47.49% 1.0000 2.47E-05 Cs-137 4.05E+04 3.72E+03 1.61E+01 3.72E+03 18.10% 1.00 2.47E-05
H-3 9.10E+06 1.46E+03 4.51E+02 1.46E+03 1.65% 0.0347 3.82E-09 H-3 9.10E+06 1.28E+04 3.94E+02 1.28E+04 62.02% 3.43 3.76E-07
I-129 1.49E+04 8.51E+00 8.51E+00 0.01% 0.0002 1.36E-08 I-129 1.49E+04 1.83E+01 1.83E+01 0.09% 0.00 3.30E-07
Co-60 1.10E+04 1.80E+03 1.27E+01 1.80E+03 2.03% N/A N/A Co-60 1.10E+04 1.06E+03 1.23E+01 1.06E+03 5.18% N/A N/A
Sr-90 3.31E+04 4.31E+04 3.65E+02 4.31E+04 48.62% N/A N/A Sr-90 3.31E+04 2.96E+03 3.94E+02 2.96E+03 14.39% N/A N/A
Eu-154 4.50E+03 1.52E+02 7.49E+01 1.52E+02 0.17% N/A N/A Eu-154 4.50E+03 3.99E+01 3.99E+01 0.19% N/A N/A
Cs-137 to Co-60 ratio = 2.34E+01 8.86E+04 100.00% Cs-137 to Co-60 ratio = 3.50E+00 2.06E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00028 0.957 8.88E-09 29,942.24 9.51E-01 U-234 3.15E+04 0.00019 0.824 5.99E-09 25,251.45 8.02E-01
U-235 2.71E+04 0.00001 0.043 4.62E-10 1,340.17 4.95E-02 U-235 2.71E+04 0.00004 0.176 1.48E-09 5,375.74 1.98E-01

0.00029 1.000 9.35E-09 31282 1.00 0.00023 1.000 7.47E-09 30627 1.00
Adjusted Gross DCGL 31282 dpm/100cm2 (alpha) Adjusted Gross DCGL 30627 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.4749 0.483 1.17E-05 16,575.11 4.10E-01 Cs-137 3.94E+04 0.1810 0.478 4.60E-06 12,854.78 3.26E-01
Co-60 1.10E+04 0.0203 0.021 1.85E-06 708.71 6.44E-02 Co-60 1.10E+04 0.0518 0.137 4.71E-06 3,676.40 3.34E-01
Sr-90 3.31E+04 0.4862 0.495 1.47E-05 16,970.13 5.13E-01 Sr-90 3.31E+04 0.1439 0.380 4.35E-06 10,217.46 3.09E-01
Eu-154 4.50E+03 0.0017 0.002 3.82E-07 59.98 1.33E-02 Eu-154 4.50E+03 0.0019 0.005 4.31E-07 137.77 3.06E-02

0.9831 1.000 2.87E-05 34314 1.00 0.3787 1.000 1.41E-05 26886 1.00
Adjusted Gross DCGL 34314 dpm/100cm2 (beta) Adjusted Gross DCGL 26886 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31282 0.0003 9.35E-09 10.03 3.21E-04 DCGL (alpha) 30627 0.0002 7.47E-09 6.15 2.01E-04
DCGL (beta) 34314 0.9997 2.91E-05 34,302.93 1.00E+00 DCGL (beta) 26886 0.9998 3.72E-05 26,881.01 1.00E+00

1.0000 2.91E-05 34313 1.00 1.0000 3.72E-05 26887 1.00
Adjusted Gross DCGL 34313 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 26887 dpm/100cm2 (alpha plus beta)

Hot Cell Equipment #5 Smear E Hot Cell Equipment #6 Smear F

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 8.16E+00 1.42E+00 8.16E+00 0.00% N/A N/A U-234 3.15E+04 2.15E+00 8.95E-01 2.15E+00 0.01% N/A N/A
U-235 2.71E+04 5.32E-01 3.19E-01 5.32E-01 0.00% N/A N/A U-235 2.71E+04 2.81E-01 2.81E-01 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 2.66E+05 6.04E+01 2.66E+05 87.99% 1.0000 2.47E-05 Cs-137 4.05E+04 1.08E+04 1.47E+01 1.08E+04 52.84% 1.0000 2.47E-05
H-3 9.10E+06 2.70E+02 2.70E+02 0.09% 0.0010 1.12E-10 H-3 9.10E+06 2.63E+02 2.63E+02 1.28% 0.0243 2.67E-09
I-129 1.49E+04 2.33E+01 2.33E+01 0.01% 0.0001 5.88E-09 I-129 1.49E+04 6.17E+00 6.17E+00 0.03% 0.0006 3.83E-08
Co-60 1.10E+04 2.18E+02 7.08E+00 2.18E+02 0.07% N/A N/A Co-60 1.10E+04 3.31E+02 7.50E+00 3.31E+02 1.62% N/A N/A
Sr-90 3.31E+04 3.57E+04 2.87E+02 3.57E+04 11.82% N/A N/A Sr-90 3.31E+04 9.03E+03 3.54E+02 9.03E+03 44.07% N/A N/A
Eu-154 4.50E+03 3.04E+01 3.04E+01 0.01% N/A N/A Eu-154 4.50E+03 3.11E+01 3.11E+01 0.15% N/A N/A
Cs-137 to Co-60 ratio = 1.22E+03 3.02E+05 100.00% Cs-137 to Co-60 ratio = 3.27E+01 2.05E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.000027 0.939 8.57E-10 29,281.02 9.30E-01 U-234 3.15E+04 0.00010 0.884 3.33E-09 27,345.66 8.68E-01
U-235 2.71E+04 0.000002 0.061 6.50E-11 1,909.02 7.04E-02 U-235 2.71E+04 0.00001 0.116 5.06E-10 3,574.05 1.32E-01

0.000029 1.000 9.22E-10 31190 1.00 0.00012 1.000 3.84E-09 30920 1.00
Adjusted Gross DCGL 31190 dpm/100cm2 (alpha) Adjusted Gross DCGL 30920 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.8799 0.881 2.17E-05 34,653.93 8.56E-01 Cs-137 4.04E+04 0.5284 0.536 1.31E-05 18,746.06 4.64E-01
Co-60 1.10E+04 0.0007 0.001 6.55E-08 28.37 2.58E-03 Co-60 1.10E+04 0.0162 0.016 1.47E-06 573.07 5.21E-02
Sr-90 3.31E+04 0.1182 0.118 3.57E-06 4,656.53 1.41E-01 Sr-90 3.31E+04 0.4407 0.447 1.33E-05 15,633.14 4.72E-01
Eu-154 4.50E+03 0.0001 0.000 2.24E-08 3.96 8.80E-04 Eu-154 4.50E+03 0.0015 0.002 3.37E-07 53.86 1.20E-02

0.9990 1.000 2.54E-05 39343 1.00 0.9867 1.000 2.82E-05 35006 1.00
Adjusted Gross DCGL 39343 dpm/100cm2 (beta) Adjusted Gross DCGL 35006 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31190 0.00003 9.22E-10 1.13 3.63E-05 DCGL (alpha) 30920 0.00012 3.84E-09 4.15 1.34E-04
DCGL (beta) 39343 0.99997 2.54E-05 39,341.36 1.00E+00 DCGL (beta) 35006 0.99988 2.86E-05 35,001.43 1.00E+00

1.00000 2.54E-05 39342 1.00 1.00000 2.86E-05 35006 1.00
Adjusted Gross DCGL 39342 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 35006 dpm/100cm2 (alpha plus beta)
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Hot Cell Equipment #7 Smear G Hot Cell #1 Surface Smear H

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 7.82E+02 1.02E+00 7.82E+02 0.22% N/A N/A U-234 3.15E+04 1.05E+03 6.27E-01 1.05E+03 0.05% N/A N/A
U-235 2.71E+04 4.09E+01 1.42E+00 4.09E+01 0.01% N/A N/A U-235 2.71E+04 5.52E+01 6.29E-01 5.52E+01 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 1.02E+05 5.49E+01 1.02E+05 28.41% 1.0000 2.47E-05 Cs-137 4.05E+04 7.49E+05 1.25E+02 7.49E+05 37.55% 1.00000 2.47E-05
H-3 9.10E+06 1.38E+05 6.91E+02 1.38E+05 38.46% 1.3537 1.49E-07 H-3 9.10E+06 4.59E+04 4.01E+02 4.59E+04 2.30% 0.06121 6.73E-09
I-129 1.49E+04 2.14E+01 2.14E+01 0.01% 0.0002 1.41E-08 I-129 1.49E+04 3.33E+01 3.33E+01 0.00% 0.00004 2.98E-09
Co-60 1.10E+04 4.10E+03 2.03E+01 4.10E+03 1.14% N/A N/A Co-60 1.10E+04 3.48E+04 5.16E+01 3.48E+04 1.74% N/A N/A
Sr-90 3.31E+04 1.14E+05 3.47E+02 1.14E+05 31.72% N/A N/A Sr-90 3.31E+04 1.16E+06 2.72E+02 1.16E+06 58.30% N/A N/A
Eu-154 4.50E+03 7.95E+01 7.95E+01 0.02% N/A N/A Eu-154 4.50E+03 9.26E+02 1.44E+02 9.26E+02 0.05% N/A N/A
Cs-137 to Co-60 ratio = 2.48E+01 3.58E+05 100.00% Cs-137 to Co-60 ratio = 2.15E+01 2.00E+06 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0022 0.950 6.94E-08 29,694.73 9.43E-01 U-234 3.15E+04 0.00053 0.950 1.67E-08 29,685.96 9.42E-01
U-235 2.71E+04 0.0001 0.050 4.22E-09 1,553.10 5.73E-02 U-235 2.71E+04 0.00003 0.050 1.02E-09 1,560.65 5.76E-02

0.0023 1.000 7.36E-08 31248 1.00 0.00055 1.000 1.77E-08 31247 1.00
Adjusted Gross DCGL 31248 dpm/100cm2 (alpha) Adjusted Gross DCGL 31247 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.02E+04 0.2841 0.4635 7.06E-06 16,022.18 3.98E-01 Cs-137 4.05E+04 0.3755 0.3846 9.28E-06 13,141.17 3.25E-01
Co-60 1.10E+04 0.0114 0.0187 1.04E-06 645.47 5.87E-02 Co-60 1.10E+04 0.0174 0.0178 1.58E-06 609.88 5.54E-02
Sr-90 3.31E+04 0.3172 0.5174 9.58E-06 17,884.55 5.40E-01 Sr-90 3.31E+04 0.5830 0.5971 1.76E-05 20,401.04 6.16E-01
Eu-154 4.50E+03 0.0002 0.0004 4.94E-08 12.52 2.78E-03 Eu-154 4.50E+03 0.0005 0.0005 1.03E-07 16.25 3.61E-03

0.6130 1.0000 1.77E-05 34565 1.00 0.9764 1.0000 2.86E-05 34168 1.00
Adjusted Gross DCGL 34565 dpm/100cm2 (beta) Adjusted Gross DCGL 34168 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31248 0.0023 7.36E-08 79.45 2.54E-03 DCGL (alpha) 31247 0.0006 1.77E-08 18.93 6.06E-04
DCGL (beta) 34565 0.9977 2.89E-05 34,476.85 9.97E-01 DCGL (beta) 34168 0.9994 2.93E-05 34,147.63 9.99E-01

1.0000 2.89E-05 34556 1.00 1.0000 2.93E-05 34167 1.00
Adjusted Gross DCGL 34556 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 34167 dpm/100cm2 (alpha plus beta)

Hot Cell #2 Surface Smear I Hot Cell #3 Surface Smear J

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 5.43E+01 8.26E-01 5.43E+01 0.02% N/A N/A U-234 3.15E+04 3.85E+00 1.61E+00 3.85E+00 0.06% N/A N/A
U-235 2.71E+04 3.03E+00 6.62E-01 3.03E+00 0.00% N/A N/A U-235 2.71E+04 2.41E-01 9.23E-01 9.23E-01 0.02% N/A N/A

BETA BETA
Cs-137 4.05E+04 1.02E+05 6.47E+01 1.02E+05 43.86% 1.0000 2.47E-05 Cs-137 4.05E+04 3.33E+03 9.55E+00 3.33E+03 56.15% 1.0000 2.47E-05
H-3 9.10E+06 9.21E+03 5.33E+02 9.21E+03 3.97% 0.0905 9.95E-09 H-3 9.10E+06 2.26E+02 2.26E+02 3.81% 0.0678 7.46E-09
I-129 1.49E+04 3.82E+01 3.82E+01 0.02% 0.0004 2.52E-08 I-129 1.49E+04 N/A 0.00E+00 0.00% 0.0000 0.00E+00
Co-60 1.10E+04 1.35E+04 3.13E+01 1.35E+04 5.84% N/A N/A Co-60 1.10E+04 2.61E+02 8.70E+00 2.61E+02 4.40% N/A N/A
Sr-90 3.31E+04 1.07E+05 3.29E+02 1.07E+05 46.15% N/A N/A Sr-90 3.31E+04 2.08E+03 3.67E+02 2.08E+03 35.13% N/A N/A
Eu-154 4.50E+03 3.19E+02 7.91E+01 3.19E+02 0.14% N/A N/A Eu-154 4.50E+03 2.59E+01 2.59E+01 0.44% N/A N/A
Cs-137 to Co-60 ratio = 7.51E+00 2.32E+05 100.00% Cs-137 to Co-60 ratio = 1.28E+01 5.93E+03 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00023 0.947 7.43E-09 29,581.31 9.39E-01 U-234 3.15E+04 0.0006 0.807 2.06E-08 24,635.03 7.82E-01
U-235 2.71E+04 0.00001 0.053 4.82E-10 1,650.68 6.09E-02 U-235 2.71E+04 0.0002 0.193 5.74E-09 5,906.05 2.18E-01

0.00025 1.000 7.92E-09 31232 1.00 0.0008 1.000 2.63E-08 30541 1.00
Adjusted Gross DCGL 31232 dpm/100cm2 (alpha) Adjusted Gross DCGL 30541 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.04E+04 0.4386 0.457 1.08E-05 14,425.81 3.57E-01 Cs-137 4.05E+04 0.5615 0.584 1.39E-05 19,066.14 4.71E-01
Co-60 1.10E+04 0.0584 0.061 5.31E-06 1,921.26 1.75E-01 Co-60 1.10E+04 0.0440 0.046 4.00E-06 1,492.73 1.36E-01
Sr-90 3.31E+04 0.4615 0.481 1.39E-05 15,178.69 4.59E-01 Sr-90 3.31E+04 0.3513 0.366 1.06E-05 11,930.68 3.60E-01
Eu-154 4.50E+03 0.0014 0.001 3.06E-07 45.31 1.01E-02 Eu-154 4.50E+03 0.0044 0.005 9.70E-07 148.24 3.29E-02

0.9599 1.000 3.04E-05 31571 1.00 0.9611 1.000 2.94E-05 32638 1.00
Adjusted Gross DCGL 31571 dpm/100cm2 (beta) Adjusted Gross DCGL 32638 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31232 0.0002 7.92E-09 7.81 2.50E-04 DCGL (alpha) 30541 0.0008 2.63E-08 26.25 8.60E-04
DCGL (beta) 31571 0.9998 3.17E-05 31,563.18 1.00E+00 DCGL (beta) 32638 0.9992 3.06E-05 32,609.73 9.99E-01

1.0000 3.17E-05 31571 1.00 1.0000 3.06E-05 32636 1.00
Adjusted Gross DCGL 31571 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 32636 dpm/100cm2 (alpha plus beta)
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Hot Cell #4 Surface Smear K Hot Cell #5 Surface Smear L

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 1.74E+00 8.34E-01 1.74E+00 0.02% N/A N/A U-234 3.15E+04 3.03E+00 2.84E-01 3.03E+00 0.01% N/A N/A
U-235 2.71E+04 8.37E-01 8.37E-01 0.01% N/A N/A U-235 2.71E+04 7.27E-01 7.27E-01 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 5.48E+03 1.17E+01 5.48E+03 51.73% 1.000 2.47E-05 Cs-137 4.05E+04 1.63E+04 1.70E+01 1.63E+04 74.06% 1.000 2.47E-05
H-3 9.10E+06 5.21E+02 4.37E+02 5.21E+02 4.92% 0.095 1.05E-08 H-3 9.10E+06 3.17E+02 3.17E+02 1.44% 0.019 2.13E-09
I-129 1.49E+04 1.53E+01 1.53E+01 0.14% 0.003 1.87E-07 I-129 1.49E+04 2.12E+00 7.17E-01 2.12E+00 0.01% 0.000 8.71E-09
Co-60 1.10E+04 1.82E+02 5.70E+00 1.82E+02 1.72% N/A N/A Co-60 1.10E+04 1.03E+02 9.69E+00 1.03E+02 0.47% N/A N/A
Sr-90 3.31E+04 4.37E+03 3.00E+02 4.37E+03 41.30% N/A N/A Sr-90 3.31E+04 5.27E+03 3.56E+02 5.27E+03 23.89% N/A N/A
Eu-154 4.50E+03 1.69E+01 1.69E+01 0.16% N/A N/A Eu-154 4.50E+03 2.75E+01 2.75E+01 0.12% N/A N/A
Cs-137 to Co-60 ratio = 3.01E+01 1.06E+04 100.00% Cs-137 to Co-60 ratio = 1.58E+02 2.20E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00016 0.675 5.22E-09 20,203.46 6.41E-01 U-234 3.15E+04 0.00014 0.806 4.36E-09 24,630.68 7.82E-01
U-235 2.71E+04 0.00008 0.325 2.92E-09 9,718.61 3.59E-01 U-235 2.71E+04 0.00003 0.194 1.22E-09 5,909.80 2.18E-01

0.00024 1.000 8.13E-09 29922 1.00 0.00017 1.000 5.58E-09 30540 1.00
Adjusted Gross DCGL 29922 dpm/100cm2 (alpha) Adjusted Gross DCGL 30540 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.02E+04 0.5173 0.545 1.29E-05 18,968.38 4.72E-01 Cs-137 4.05E+04 0.7406 0.752 1.83E-05 28,252.34 6.98E-01
Co-60 1.10E+04 0.0172 0.018 1.56E-06 630.13 5.73E-02 Co-60 1.10E+04 0.0047 0.005 4.25E-07 178.40 1.62E-02
Sr-90 3.31E+04 0.4130 0.435 1.25E-05 15,146.55 4.58E-01 Sr-90 3.31E+04 0.2389 0.242 7.22E-06 9,112.88 2.75E-01
Eu-154 4.50E+03 0.0016 0.002 3.55E-07 58.53 1.30E-02 Eu-154 4.50E+03 0.0012 0.001 2.77E-07 47.58 1.06E-02

0.9491 1.000 2.73E-05 34804 1.00 0.9854 1.000 2.62E-05 37591 1.00
Adjusted Gross DCGL 34804 dpm/100cm2 (beta) Adjusted Gross DCGL 37591 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 29922 0.0002 8.13E-09 8.47 2.83E-04 DCGL (alpha) 30540 0.0002 5.58E-09 6.40 2.10E-04
DCGL (beta) 34804 0.9998 2.87E-05 34,793.74 1.00E+00 DCGL (beta) 37591 0.9998 2.66E-05 37,583.32 1.00E+00

1.0000 2.87E-05 34802 1.00 1.0000 2.66E-05 37590 1.00
Adjusted Gross DCGL 34802 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 37590 dpm/100cm2 (alpha plus beta)

Hot Cell #6 Surface Smear M Hot Cell #7 Surface Smear N

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 3.91E+01 8.38E-01 3.91E+01 0.03% N/A N/A U-234 3.15E+04 7.59E+00 1.26E+00 7.59E+00 0.02% N/A N/A
U-235 2.71E+04 2.97E+00 8.41E-01 2.97E+00 0.00% N/A N/A U-235 2.71E+04 7.87E-01 7.87E-01 0.00% N/A N/A

BETA BETA
Cs-137 4.05E+04 7.64E+04 2.75E+01 7.64E+04 67.77% 1.0000 2.47E-05 Cs-137 4.05E+04 3.69E+04 2.40E+01 3.69E+04 85.04% 1.0000 2.47E-05
H-3 9.10E+06 3.78E+02 2.44E+02 3.78E+02 0.33% 0.0049 5.43E-10 H-3 9.10E+06 5.75E+02 2.44E+02 5.75E+02 1.33% 0.0156 1.72E-09
I-129 1.49E+04 2.07E+01 2.07E+01 0.02% 0.0003 1.82E-08 I-129 1.49E+04 1.11E+01 1.11E+01 0.03% 0.0003 2.02E-08
Co-60 1.10E+04 9.70E+02 9.69E+00 9.70E+02 0.86% N/A N/A Co-60 1.10E+04 3.57E+02 9.30E+00 3.57E+02 0.82% N/A N/A
Sr-90 3.31E+04 3.49E+04 2.89E+02 3.49E+04 30.95% N/A N/A Sr-90 3.31E+04 5.50E+03 2.95E+02 5.50E+03 12.69% N/A N/A
Eu-154 4.50E+03 4.01E+01 4.01E+01 0.04% N/A N/A Eu-154 4.50E+03 3.46E+01 3.46E+01 0.08% N/A N/A
Cs-137 to Co-60 ratio = 7.87E+01 1.13E+05 100.00% Cs-137 to Co-60 ratio = 1.03E+02 4.33E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.00035 0.929 1.10E-08 28,944.42 9.19E-01 U-234 3.15E+04 0.00018 0.906 5.56E-09 28,111.82 8.92E-01
U-235 2.71E+04 0.00003 0.071 9.72E-10 2,198.61 8.11E-02 U-235 2.71E+04 0.00002 0.094 6.70E-10 2,914.91 1.08E-01

0.00037 1.000 1.20E-08 31143 1.00 0.00019 1.000 6.23E-09 31027 1.00
Adjusted Gross DCGL 31143 dpm/100cm2 (alpha) Adjusted Gross DCGL 31027 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.6777 0.6803 1.67E-05 25,140.29 6.21E-01 Cs-137 4.05E+04 0.8504 0.8622 2.10E-05 32,991.43 8.15E-01
Co-60 1.10E+04 0.0086 0.0086 7.82E-07 319.25 2.90E-02 Co-60 1.10E+04 0.0082 0.0084 7.49E-07 319.71 2.91E-02
Sr-90 3.31E+04 0.3095 0.3107 9.35E-06 11,479.99 3.47E-01 Sr-90 3.31E+04 0.1269 0.1287 3.83E-06 4,922.84 1.49E-01
Eu-154 4.50E+03 0.0004 0.0004 7.90E-08 13.19 2.93E-03 Eu-154 4.50E+03 0.0008 0.0008 1.77E-07 30.97 6.88E-03

0.9961 1.0000 2.70E-05 36953 1.00 0.9863 1.0000 2.58E-05 38265 1.00
Adjusted Gross DCGL 36953 dpm/100cm2 (beta) Adjusted Gross DCGL 38265 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31143 0.0004 1.20E-08 13.78 4.43E-04 DCGL (alpha) 31027 0.0002 6.23E-09 7.40 2.38E-04
DCGL (beta) 36953 0.9996 2.71E-05 36,936.36 1.00E+00 DCGL (beta) 38265 0.9998 2.61E-05 38,255.83 1.00E+00

1.0000 2.71E-05 36950 1.00 1.0000 2.61E-05 38263 1.00
Adjusted Gross DCGL 36950 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 38263 dpm/100cm2 (alpha plus beta)
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

ROLB Smear V ROLB Smear Duplicate W

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 9.15E+01 3.97E+00 9.15E+01 0.38% N/A N/A U-234 3.15E+04 8.52E+01 1.81E+00 8.52E+01 0.36% N/A N/A
U-235 2.71E+04 5.82E+00 2.84E+00 5.82E+00 0.02% N/A N/A U-235 2.71E+04 4.42E+00 2.24E+00 4.42E+00 0.02% N/A N/A

BETA BETA
Cs-137 4.05E+04 4.45E+03 1.37E+01 4.45E+03 18.67% 1.000 2.47E-05 Cs-137 4.05E+04 4.45E+03 1.37E+01 4.45E+03 18.79% 1.000 2.47E-05
H-3 9.10E+06 1.76E+04 5.30E+01 1.76E+04 73.72% 3.947 4.34E-07 H-3 9.10E+06 1.76E+04 5.30E+01 1.76E+04 74.17% 3.947 4.34E-07
I-129 1.49E+04 1.67E+01 1.20E+01 1.67E+01 0.07% 0.004 2.52E-07 I-129 1.49E+04 1.67E+01 1.20E+01 1.67E+01 0.07% 0.004 2.52E-07
Co-60 1.10E+04 2.76E+02 1.16E+01 2.76E+02 1.16% N/A N/A Co-60 1.10E+04 2.76E+02 1.16E+01 2.76E+02 1.16% N/A N/A
Sr-90 3.31E+04 1.42E+03 1.48E+01 1.42E+03 5.97% N/A N/A Sr-90 3.31E+04 1.29E+03 1.39E+01 1.29E+03 5.43% N/A N/A
Cs-137 to Co-60 ratio = 1.61E+01 2.38E+04 100.00% Cs-137 to Co-60 ratio = 1.61E+01 2.37E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0038 0.940 1.22E-07 29,331.40 9.31E-01 U-234 3.15E+04 0.0036 0.951 1.14E-07 29,708.53 9.43E-01
U-235 2.71E+04 0.0002 0.060 9.01E-09 1,865.69 6.88E-02 U-235 2.71E+04 0.0002 0.049 6.89E-09 1,541.23 5.69E-02

0.0041 1.000 1.31E-07 31197 1.00 0.0038 1.000 1.21E-07 31250 1.00
Adjusted Gross DCGL 31197 dpm/100cm2 Adjusted Gross DCGL 31250 dpm/100cm2

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 3.94E+04 0.1867 0.724 4.74E-06 24,587.56 6.24E-01 Cs-137 3.94E+04 0.1879 0.740 4.77E-06 25,162.04 6.39E-01
Co-60 1.10E+04 0.0116 0.045 1.05E-06 1,522.64 1.38E-01 Co-60 1.10E+04 0.0116 0.046 1.06E-06 1,558.21 1.42E-01
Sr-90 3.31E+04 0.0597 0.231 1.80E-06 7,865.26 2.38E-01 Sr-90 3.31E+04 0.0543 0.214 1.64E-06 7,275.65 2.20E-01

0.2581 1.000 7.60E-06 33975 1.00 0.2539 1.000 7.47E-06 33996 1.00
Adjusted Gross DCGL 33975 dpm/100cm2 Adjusted Gross DCGL 33996 dpm/100cm2

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31197 0.0041 1.31E-07 138.68 4.45E-03 DCGL (alpha) 31250 0.0038 1.21E-07 128.57 4.11E-03
DCGL (beta) 33975 0.9959 2.93E-05 33,824.42 9.96E-01 DCGL (beta) 33996 0.9962 2.93E-05 33,856.04 9.96E-01

1.0000 2.94E-05 33963 1.00 1.0000 2.94E-05 33985 1.00
Adjusted Gross DCGL 33963 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 33985 dpm/100cm2 (alpha plus beta)

ROLB Smear 2 X ROLB Smear 2 Duplicate Y

DCGL Results MDA Used Nuclide Ratio to Ratio/ DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL (dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA ALPHA
U-234 3.15E+04 1.18E+04 4.93E+00 1.18E+04 68.92% N/A N/A U-234 3.15E+04 1.11E+04 5.04E+00 1.11E+04 67.86% N/A N/A
U-235 2.71E+04 3.94E+02 3.35E+00 3.94E+02 2.30% N/A N/A U-235 2.71E+04 4.08E+02 3.28E+00 4.08E+02 2.49% N/A N/A

BETA BETA
Cs-137 4.05E+04 2.77E+03 1.14E+01 2.77E+03 16.19% 1.00 2.47E-05 Cs-137 4.05E+04 2.71E+03 1.17E+01 2.71E+03 16.54% 1.00 2.47E-05
H-3 9.10E+06 6.84E+02 6.84E+02 4.00% 0.25 2.71E-08 H-3 9.10E+06 6.85E+02 6.85E+02 4.19% 0.25 2.78E-08
I-129 1.49E+04 9.63E+02 1.04E+01 9.63E+02 5.63% 0.35 2.33E-05 I-129 1.49E+04 9.32E+02 1.05E+01 9.32E+02 5.70% 0.34 2.31E-05
Co-60 1.10E+04 6.00E+01 8.81E+00 6.00E+01 0.35% N/A N/A Co-60 1.10E+04 6.46E+01 7.77E+00 6.46E+01 0.39% N/A N/A
Sr-90 3.31E+04 4.48E+02 1.23E+01 4.48E+02 2.61% N/A N/A Sr-90 3.31E+04 4.62E+02 1.26E+01 4.62E+02 2.83% N/A N/A
Cs-137 to Co-60 ratio = 4.62E+01 1.71E+04 100.00% Cs-137 to Co-60 ratio = 4.19E+01 1.64E+04 100.00%

Adjusted Gross DCGL Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.6892 0.968 2.19E-05 30,324.27 9.63E-01 U-234 3.15E+04 0.6786 0.965 2.15E-05 30,209.61 9.59E-01
U-235 2.71E+04 0.0230 0.032 8.48E-07 1,011.50 3.73E-02 U-235 2.71E+04 0.0249 0.035 9.20E-07 1,110.15 4.10E-02

0.7122 1.000 2.27E-05 31336 1.00 0.7035 1.000 2.25E-05 31320 1.00
Adjusted Gross DCGL 31336 dpm/100cm2 Adjusted Gross DCGL 31320 dpm/100cm2

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 2.08E+04 0.1619 0.845 7.78E-06 18,215.89 8.75E-01 Cs-137 2.09E+04 0.1654 0.837 7.91E-06 18,126.55 8.67E-01
Co-60 1.10E+04 0.0035 0.018 3.18E-07 394.24 3.58E-02 Co-60 1.10E+04 0.0039 0.020 3.59E-07 432.47 3.93E-02
Sr-90 3.31E+04 0.0261 0.137 7.90E-07 2,942.13 8.89E-02 Sr-90 3.31E+04 0.0283 0.143 8.54E-07 3,098.11 9.36E-02

0.1915 1.000 8.89E-06 21552 1.00 0.1976 1.000 9.13E-06 21657 1.00
Adjusted Gross DCGL 21552 dpm/100cm2 Adjusted Gross DCGL 21657 dpm/100cm2

Adjusted Gross DCGL (combined alpha plus beta) Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL (dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31336 0.7122 2.27E-05 19,739.79 6.30E-01 DCGL (alpha) 31320 0.7035 2.25E-05 19,458.85 6.21E-01
DCGL (beta) 21552 0.2878 1.34E-05 7,975.54 3.70E-01 DCGL (beta) 21657 0.2965 1.37E-05 8,201.63 3.79E-01

1.0000 3.61E-05 27715 1.00 1.0000 3.62E-05 27660 1.00
Adjusted Gross DCGL 27715 dpm/100cm2 (alpha plus beta) Adjusted Gross DCGL 27660 dpm/100cm2 (alpha plus beta)
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Appendix F
Addendum 2
Isotopic Analysis of Smear and Sludge Samples

Adjusted Gross DCGL per Smear
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

Quad A Smear O

DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

Cs-137 4.05E+04 1.14E+02 9.49E+00 1.14E+02 1.19% 1.00 2.47E-05
H-3 9.10E+06 6.82E+03 5.22E+02 6.82E+03 71.37% 59.88 6.58E-06
Co-60 1.10E+04 2.55E+03 7.07E+00 2.55E+03 26.67% N/A N/A
Sr-90 3.31E+04 7.38E+01 8.56E+00 7.38E+01 0.77% N/A N/A
Cs-137 to Co-60 ratio = 4.47E-02 9.55E+03 100.00%

Adjusted Gross DCGL
DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
Cs-137 3.20E+04 0.0119 0.0416 3.73E-07 479.58 1.50E-02
Co-60 1.10E+04 0.2667 0.9314 2.42E-05 10,731.72 9.76E-01
Sr-90 3.31E+04 0.0077 0.0270 2.33E-07 310.88 9.39E-03

0.2863 1.0000 2.49E-05 11522 1.00
Adjusted Gross DCGL 11522 dpm/100cm2

Quad C Smear P

DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

ALPHA
U-234 3.15E+04 1.18E+04 4.93E+00 1.18E+04 24.64% N/A N/A

BETA
Cs-137 4.05E+04 6.94E+01 1.02E+01 6.94E+01 0.14% 1.00 2.47E-05
H-3 9.10E+06 3.29E+04 3.57E+02 3.29E+04 68.80% 474.52 5.21E-05
Co-60 1.10E+04 3.03E+03 7.40E+00 3.03E+03 6.33% N/A N/A
Sr-90 3.31E+04 3.97E+01 9.20E+00 3.97E+01 0.08% N/A N/A
Cs-137 to Co-60 ratio = 2.29E-02 4.79E+04 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-233/U-234 3.15E+04 0.2464 1.000 7.82E-06 31,500.00 1.00E+00

0.2464 1.000 7.82E-06 31500 1.00
Adjusted Gross DCGL 31500 dpm/100cm2

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 1.30E+04 0.0014 0.022 1.11E-07 245.98 1.89E-02
Co-60 1.10E+04 0.0633 0.965 5.76E-06 10,745.31 9.77E-01
Sr-90 3.31E+04 0.0008 0.013 2.51E-08 140.79 4.25E-03

0.0656 1.000 5.89E-06 11132 1.00
Adjusted Gross DCGL 11132 dpm/100cm2

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 31500 0.2464 7.82E-06 3,263.26 1.04E-01
DCGL (beta) 11132 0.7536 6.77E-05 9,978.85 8.96E-01

1.0000 7.55E-05 13242 1.00
Adjusted Gross DCGL 13242 dpm/100cm2 (alpha plus beta)

Quad E Smear Q

DCGL Results MDA Used Nuclide Ratio to Ratio/
(dpm/100cm2) (pCi/filter) (pCi/filter) (pCi/filter) Distribution Surrogate DCGL

Cs-137 4.05E+04 1.34E+02 1.23E+01 1.34E+02 0.29% 1.00 2.47E-05
H-3 9.10E+06 4.06E+04 4.14E+02 4.06E+04 88.35% 302.37 3.32E-05
Co-60 1.10E+04 5.13E+03 9.32E+00 5.13E+03 11.15% N/A N/A
Sr-90 3.31E+04 9.49E+01 8.25E+00 9.49E+01 0.21% N/A N/A

4.60E+04 100.00%
Adjusted Gross DCGL

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
(dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 1.73E+04 0.0029 0.0251 1.69E-07 281.76 1.63E-02
Co-60 1.10E+04 0.1115 0.9572 1.01E-05 10,754.34 9.78E-01
Sr-90 3.31E+04 0.0021 0.0177 6.24E-08 199.04 6.01E-03

0.1165 1.0000 1.04E-05 11235 1.00
Cs/Co ratio= 2.62E-02 Adjusted Gross DCGL 11235 dpm/100cm2

WEMS -12'0" Elevation, North Vault WEMS -12'0" Elevation, North Vault
Sludge Sample #1 (South Side, PB06-02893) Z Sludge Sample #2 (West Side, PB06-02894) AA

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 89.96% 0.900 2.2212E-05 28,704.88 7.09E-01 Cs-137 4.05E+04 96.67% 0.967 2.3869E-05 35,941.60 8.87E-01
Co-60 1.10E+04 10.04% 0.100 9.1273E-06 3,203.61 2.91E-01 Co-60 1.10E+04 3.33% 0.033 3.0273E-06 1,238.08 1.13E-01

100.00% 1.000 3.1340E-05 31908 1 100.00% 1.000 2.6896E-05 37180 1
Cs/Co ratio= 8.96E+00 Adjusted Gross DCGL 31908 dpm/100cm2 Cs/Co ratio indeterminate Adjusted Gross DCGL 37180 dpm/100cm2

WEMS -12'0" Elevation, North Vault
Sludge Sample #3 (North Side, PB06-02895) AB

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 90.70% 0.907 2.2395E-05 29,400.70 7.26E-01
Co-60 1.10E+04 9.30% 0.093 8.4545E-06 3,014.63 2.74E-01

100.00% 1.000 3.0850E-05 32415 1
Cs/Co ratio= 9.75E+00 Adjusted Gross DCGL 32415 dpm/100cm2
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Survey Request (SR) Concrete Core and Smear Data 
(38 pages) 

 
 
 
 

SR-15, Reactor Building Quads & Canals 
SR-24, Hot Pipe Tunnel, Primary Pump House, Waste Handling Building 

SR-28, Fan House, Hot Retention Area Pipe Trench 
SR-29, Waste Handling Building 

SR-31, Reactor Office and Laboratory Building 
SR-32, Services and Equipment Building 



PBRF-TBD-07-001, Rev. 0 

The data presented in this Appendix is generated from analyses performed by the PBRF on-site 
laboratory.  In addition to on-site analyses samples 2, 8, 12, 16, and 18 in SR24 were sent to an 
off-site laboratory for 10CFR61 analyses.  Data from the aforementioned samples is presented in 
Appendix D, Concrete Core 10CFR61 Data and DCGL Calculations. 
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SR-15 
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SR-15 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-01623-T 1 SR15-1 EMP-QC-03-SL1-T 237.3 <MDA <MDA 0% N/A 3.48E-02 4.91E-02
PB06-01623-B 1 SR15-1 EMP-QC-03-SL1-B 237.3 <MDA <MDA 0% N/A 3.61E-02 4.91E-02
PB06-01624-T SR15-1 EMP-QC-03-SL2-T 112.8 <MDA <MDA 0% N/A 6.91E-02 1.08E-01
PB06-01624-B SR15-1 EMP-QC-03-SL2-B 112.8 <MDA <MDA 0% N/A 1.09E-01 1.08E-01
PB06-01628-T SR15-1 EMP-QC-03-SL3-T 112.2 <MDA <MDA 0% N/A 6.95E-02 1.08E-01
PB06-01628-B SR15-1 EMP-QC-03-SL3-B 112.2 <MDA <MDA 0% N/A 8.77E-02 1.08E-01
PB06-01629-T SR15-1 EMP-QC-03-SL4-T 110.1 <MDA <MDA 0% N/A 6.58E-02 1.06E-01
PB06-01629-B SR15-1 EMP-QC-03-SL4-B 110.1 <MDA <MDA 0% N/A 6.58E-02 1.06E-01
PB06-01634-T SR15-1 EMP-QC-03-SL5-T 105.1 1.68E-01 7.95E-02 102 <MDA 8% N/A 1.11E-01
PB06-01634-B SR15-1 EMP-QC-03-SL5-B 105.1 <MDA <MDA 0% N/A 6.89E-02 1.22E-01
PB06-01635-T SR15-1 EMP-QC-03-SL6-T 112.8 <MDA <MDA 0% N/A 9.46E-02 1.08E-01
PB06-01635-B SR15-1 EMP-QC-03-SL6-B 112.8 <MDA <MDA 0% N/A 6.92E-02 1.18E-01
PB06-01636-T SR15-1 EMP-QC-03-SL7-T 113.8 <MDA <MDA 0% N/A 9.31E-02 1.02E-01
PB06-01636-B SR15-1 EMP-QC-03-SL7-B 113.8 <MDA <MDA 0% N/A 6.36E-02 1.02E-01
PB06-01637-T SR15-1 EMP-QC-03-SL8-T 106.5 <MDA <MDA 0% N/A 8.67E-02 1.14E-01
PB06-01637-B SR15-1 EMP-QC-03-SL8-B 106.5 <MDA <MDA 0% N/A 7.33E-02 1.14E-01
PB06-01638-T 1 SR15-1 EMP-QC-03-SL9-T 118.8 <MDA <MDA 0% N/A 1.20E-01 1.02E-01
PB06-01638-B 1 SR15-1 EMP-QC-03-SL9-B 118.8 <MDA <MDA 0% N/A 8.04E-02 1.02E-01
PB06-01639-T SR15-1 EMP-QC-03-SL10-T 107.0 <MDA <MDA 0% N/A 6.77E-02 1.09E-01
PB06-01639-B SR15-1 EMP-QC-03-SL10-B 107.0 1.56E-01 7.59E-02 96 <MDA 7% N/A 1.09E-01
PB06-01649-T SR15-1 EMP-QC-03-SL11-T 98.9 <MDA <MDA 0% N/A 8.29E-02 1.23E-01
PB06-01649-B SR15-1 EMP-QC-03-SL11-B 98.9 <MDA <MDA 0% N/A 7.89E-02 1.23E-01
PB06-01650-T SR15-1 EMP-QC-03-SL12-T 101.3 <MDA <MDA 0% N/A 7.51E-02 1.15E-01
PB06-01650-B SR15-1 EMP-QC-03-SL12-B 101.3 <MDA <MDA 0% N/A 1.43E-01 1.15E-01
PB06-01651-T SR15-1 EMP-QC-03-SL13-T 108.9 <MDA <MDA 0% N/A 1.43E-01 1.12E-01
PB06-01651-B SR15-1 EMP-QC-03-SL13-B 108.9 <MDA <MDA 0% N/A 1.03E-01 1.12E-01
PB06-01657-T 1 SR15-1 EMP-QC-03-SL14-T 130.5 <MDA <MDA 0% N/A 9.10E-02 9.31E-02
PB06-01657-B 1 SR15-1 EMP-QC-03-SL14-B 130.5 <MDA <MDA 0% N/A 5.98E-02 1.18E-01
PB06-01726-T 1 SR15-2 EMP-QC-11-SL1-T 171.8 <MDA <MDA 0% N/A 8.85E-02 6.79E-02
PB06-01726-B 1 SR15-2 EMP-QC-11-SL1-B 171.8 <MDA <MDA 0% N/A 4.81E-02 6.77E-02
PB06-01727-T SR15-2 EMP-QC-11-SL2-T 108.2 1.57E-01 7.84E-02 Avg <MDA 7% N/A 1.13E-01
PB06-01727-B SR15-2 EMP-QC-11-SL2-B 108.2 2.45E-01 9.81E-02 2.01E-01 125 <MDA 11% N/A 1.13E-01
PB06-01728-T SR15-2 EMP-QC-11-SL3-T 106.8 <MDA <MDA 0% N/A 6.78E-02 1.09E-01
PB06-01728-B SR15-2 EMP-QC-11-SL3-B 106.8 <MDA <MDA 0% N/A 9.92E-02 1.09E-01
PB06-01729-T SR15-2 EMP-QC-11-SL4-T 105.4 <MDA <MDA 0% N/A 8.13E-02 1.16E-01
PB06-01729-B SR15-2 EMP-QC-11-SL4-B 105.4 <MDA <MDA 0% N/A 1.21E-01 1.16E-01
PB06-01730-T SR15-2 EMP-QC-11-SL5-T 104.1 <MDA <MDA 0% N/A 6.96E-02 1.12E-01
PB06-01730-B SR15-2 EMP-QC-11-SL5-B 104.1 <MDA <MDA 0% N/A 6.95E-02 1.23E-01
PB06-01731-T SR15-2 EMP-QC-11-SL6-T 113.6 <MDA <MDA 0% N/A 6.87E-02 1.07E-01
PB06-01731-B SR15-2 EMP-QC-11-SL6-B 113.6 <MDA <MDA 0% N/A 1.36E-01 1.07E-01
PB06-01740-T SR15-2 EMP-QC-11-SL7-T 90.7 <MDA <MDA 0% N/A 1.20E-01 1.34E-01
PB06-01740-B SR15-2 EMP-QC-11-SL7-B 90.7 <MDA <MDA 0% N/A 8.60E-02 1.34E-01
PB06-01742-T SR15-2 EMP-QC-11-SL8-T 106.4 <MDA <MDA 0% N/A 9.08E-02 1.10E-01
PB06-01742-B SR15-2 EMP-QC-11-SL8-B 106.4 <MDA <MDA 0% N/A 7.48E-02 1.10E-01
PB06-01743-T SR15-2 EMP-QC-11-SL9-T 106.1 <MDA <MDA 0% N/A 1.34E-02 1.15E-01
PB06-01743-B SR15-2 EMP-QC-11-SL9-B 106.1 <MDA <MDA 0% N/A 1.31E-01 1.15E-01

% Unity Cs:Co

Cs-137 Co-60Slice 
average 
activity dpm/100cm2Sample #Sample Log # Weight (g)Qa
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SR-15 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g% Unity Cs:Co

Cs-137 Co-60Slice 
average 
activity dpm/100cm2Sample #Sample Log # Weight (g)Qa

ul
ita

tiv
e 

On
ly

Location Notes
PB06-01744-T 1 SR15-2 EMP-QC-11-SL10-T 134.3 <MDA <MDA 0% N/A 7.19E-02 8.65E-02
PB06-01744-B 1 SR15-2 EMP-QC-11-SL10-B 134.3 <MDA <MDA 0% N/A 7.37E-02 8.65E-02
PB06-01748-T 1 SR15-3 EMP-QA-6-SL1-T 320.5 <MDA <MDA 0% N/A 3.30E-02 3.64E-02
PB06-01748-B 1 SR15-3 EMP-QA-6-SL1-B 320.5 <MDA <MDA 0% N/A 2.26E-02 3.64E-02
PB06-01749-T 1 SR15-3 EMP-QA-6-SL2-T 116.9 <MDA <MDA 0% N/A 7.33E-02 1.04E-01
PB06-01749-B 1 SR15-3 EMP-QA-6-SL2-B 116.9 <MDA <MDA 0% N/A 6.67E-02 1.04E-01
PB06-01754-T SR15-3 EMP-QA-6-SL3-T 107.5 <MDA <MDA 0% N/A 6.74E-02 1.08E-01
PB06-01754-B SR15-3 EMP-QA-6-SL3-B 107.5 8.23E-02 5.49E-02 51 <MDA 4% N/A 1.08E-01
PB06-01755-T SR15-3 EMP-QA-6-SL4-T 106.8 <MDA <MDA 0% N/A 9.74E-02 1.14E-01
PB06-01755-B SR15-3 EMP-QA-6-SL4-B 106.8 <MDA <MDA 0% N/A 9.74E-02 1.14E-01
PB06-01760-T SR15-3 EMP-QA-6-SL5-T 100.1 <MDA <MDA 0% N/A 1.01E-01 1.22E-01
PB06-01760-B SR15-3 EMP-QA-6-SL5-B 100.1 <MDA <MDA 0% N/A 7.23E-02 1.16E-01
PB06-01763-T 1 SR15-4 EMP-QA-6--Q-SL1-T 253.2 <MDA <MDA 0% N/A 3.38E-02 4.80E-02
PB06-01763-B 1 SR15-4 EMP-QA-6--Q-SL1-B 253.2 <MDA <MDA 0% N/A 4.69E-02 4.80E-02
PB06-01764-T SR15-4 EMP-QA-6--Q-SL2-T 103.9 <MDA <MDA 0% N/A 6.97E-02 1.12E-01
PB06-01764-B SR15-4 EMP-QA-6--Q-SL2-B 103.9 <MDA <MDA 0% N/A 1.17E-01 1.12E-01
PB06-01765-T SR15-4 EMP-QA-6--Q-SL3-T 112.2 <MDA <MDA 0% N/A 9.74E-02 1.08E-01
PB06-01765-B SR15-4 EMP-QA-6--Q-SL3-B 112.2 <MDA <MDA 0% N/A 6.95E-02 1.08E-01
PB06-01770-T SR15-4 EMP-QA-6--Q-SL4-T 114.2 <MDA <MDA 0% N/A 8.46E-02 1.02E-01
PB06-01770-B SR15-4 EMP-QA-6--Q-SL4-B 114.2 <MDA <MDA 0% N/A 6.34E-02 1.02E-01
PB06-01771-T 1 SR15-4 EMP-QA-6--Q-SL5-T 118.2 <MDA <MDA 0% N/A 8.57E-02 1.03E-01
PB06-01771-B 1 SR15-4 EMP-QA-6--Q-SL5-B 118.2 <MDA <MDA 0% N/A 1.04E-01 1.03E-01
PB06-01775-T SR15-4 EMP-QA-6--Q-SL6-T 115.3 <MDA <MDA 0% N/A 7.17E-02 1.01E-01
PB06-01775-B SR15-4 EMP-QA-6--Q-SL6-B 115.3 <MDA <MDA 0% N/A 9.56E-02 1.54E-01
PB06-01776-T 1 SR15-4 EMP-QA-6--Q-SL7-T 144.4 <MDA <MDA 0% N/A 8.22E-02 8.42E-02
PB06-01776-B 1 SR15-4 EMP-QA-6--Q-SL7-B 144.4 <MDA <MDA 0% N/A 5.40E-02 8.42E-02
PB06-01780-T 1 SR15-5 EMP-QA-5--SL1-T 251.3 <MDA <MDA 0% N/A 4.04E-02 4.64E-02
PB06-01780-B 1 SR15-5 EMP-QA-5--SL1-B 251.3 7.82E-02 3.51E-02 113 <MDA 4% N/A 4.69E-02
PB06-01782-T SR15-5 EMP-QA-5--SL2-T 110.9 <MDA <MDA 0% N/A 1.07E-01 1.10E-01
PB06-01782-B SR15-5 EMP-QA-5--SL2-B 110.9 <MDA <MDA 0% N/A 1.07E-01 1.10E-01
PB06-01784-T 1 SR15-5 EMP-QA-5--SL3-T 119.7 <MDA <MDA 0% N/A 8.66E-02 9.74E-02
PB06-01784-B 1 SR15-5 EMP-QA-5--SL3-B 119.7 <MDA <MDA 0% N/A 1.05E-01 1.15E-01
PB06-01785-T SR15-5 EMP-QA-5--SL4-T 114.7 <MDA <MDA 0% N/A 8.58E-02 1.06E-01
PB06-01785-B SR15-5 EMP-QA-5--SL4-B 114.7 <MDA <MDA 0% N/A 6.80E-02 1.06E-01
PB06-01786-T 1 SR15-5 EMP-QA-5--SL5-T 120.5 1.47E-01 6.93E-02 102 <MDA 7% N/A 9.67E-02
PB06-01786-B 1 SR15-5 EMP-QA-5--SL5-B 120.5 <MDA <MDA 0% N/A 7.80E-02 1.10E-01
PB06-01956-T SR15-6 EMP-CE-7-SL1-T 104.6 <MDA <MDA 0% N/A 7.46E-02 1.16E-01
PB06-01956-B SR15-6 EMP-CE-7-SL1-B 104.6 <MDA <MDA 0% N/A 9.41E-02 1.16E-01
PB06-01958-T SR15-6 EMP-CE-7-SL2-T 114.5 <MDA <MDA 0% N/A 1.02E-01 1.06E-01
PB06-01958-B SR15-6 EMP-CE-7-SL2-B 114.5 <MDA <MDA 0% N/A 6.81E-02 1.06E-01
PB06-01959-T SR15-6 EMP-CE-7-SL3-T 115.6 3.04E-01 1.22E-01 203 <MDA 14% N/A 1.05E-01
PB06-01959-B SR15-6 EMP-CE-7-SL3-B 115.6 <MDA <MDA 0% N/A 1.54E-01 1.05E-01
PB06-01968-T 1 SR15-6 EMP-CE-7-SL4-T 119.5 <MDA <MDA 0% N/A 6.53E-02 1.02E-01
PB06-01968-B 1 SR15-6 EMP-CE-7-SL4-B 119.5 <MDA <MDA 0% N/A 6.53E-02 1.02E-01
PB06-01974-T 1 SR15-6 EMP-CE-7-SL5-T 120.0 <MDA <MDA 0% N/A 1.33E-01 1.01E-01
PB06-01974-B 1 SR15-6 EMP-CE-7-SL5-B 120.0 <MDA <MDA 0% N/A 6.50E-02 1.01E-01
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SR-15 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g% Unity Cs:Co

Cs-137 Co-60Slice 
average 
activity dpm/100cm2Sample #Sample Log # Weight (g)Qa
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PB06-01988-T 1 SR15-6 EMP-CE-7-SL6-T 120.6 <MDA <MDA 0% N/A 1.06E-01 1.01E-01
PB06-01988-B 1 SR15-6 EMP-CE-7-SL6-B 120.6 <MDA <MDA 0% N/A 1.02E-01 1.01E-01
PB06-01989-T 1 SR15-6 EMP-CE-7-SL7-T 124.1 <MDA <MDA 0% N/A 1.07E-01 9.80E-02
PB06-01989-B 1 SR15-6 EMP-CE-7-SL7-B 124.1 <MDA <MDA 0% N/A 6.29E-02 9.80E-02
PB06-01990-T 1 SR15-6 EMP-CE-7-SL8-T 115.8 <MDA <MDA 0% N/A 1.29E-01 1.05E-01
PB06-01990-B 1 SR15-6 EMP-CE-7-SL8-B 115.8 <MDA <MDA 0% N/A 1.13E-01 1.05E-01
PB06-01991-T 1 SR15-6 EMP-CE-7-SL9-T 231.6 <MDA <MDA 0% N/A 3.37E-02 5.25E-02
PB06-01991-B 1 SR15-6 EMP-CE-7-SL9-B 231.6 <MDA <MDA 0% N/A 3.70E-02 5.25E-02
PB06-01992-T SR15-6 EMP-CE-7-SL10-T 111.5 <MDA <MDA 0% N/A 7.00E-02 1.09E-01
PB06-01992-B SR15-6 EMP-CE-7-SL10-B 111.5 <MDA <MDA 0% N/A 1.14E-01 1.09E-01
PB06-01993-T 1 SR15-6 EMP-CE-7-SL11-T 125.6 2.19E-01 8.62E-02 159 <MDA 9.95% N/A 9.68E-02
PB06-01993-B 1 SR15-6 EMP-CE-7-SL11-B 125.6 <MDA <MDA 0% N/A 1.16E-01 9.68E-02
PB06-01994-T 1 SR15-6 EMP-CE-7-SL12-T 128.2 <MDA <MDA 0% N/A 6.09E-02 1.27E-01
PB06-01994-B 1 SR15-6 EMP-CE-7-SL12-B 128.2 <MDA <MDA 0% N/A 6.09E-02 9.49E-02
PB06-01995-T 1 SR15-6 EMP-CE-7-SL13-T 155.7 <MDA <MDA 0% N/A 7.63E-02 8.58E-02
PB06-01995-B 1 SR15-6 EMP-CE-7-SL13-B 155.7 <MDA <MDA 0% N/A 5.93E-02 7.81E-02
PB06-01909-T 1 SR15-7 EMP-CE-14-SL1-T 227.8 <MDA <MDA 0% N/A 4.01E-02 5.10E-02
PB06-01909-B 1 SR15-7 EMP-CE-14-SL1-B 227.8 9.49E-02 4.06E-02 125 <MDA 4% N/A 5.10E-02
PB06-01910-T SR15-7 EMP-CE-14-SL2-T 98.8 <MDA <MDA 0% N/A 7.89E-02 1.23E-01
PB06-01910-B SR15-7 EMP-CE-14-SL2-B 98.8 <MDA <MDA 0% N/A 1.22E-01 1.23E-01
PB06-01915-T SR15-7 EMP-CE-14-SL3-T 108.5 <MDA <MDA 0% N/A 7.90E-02 1.07E-01
PB06-01915-B SR15-7 EMP-CE-14-SL3-B 108.5 <MDA <MDA 0% N/A 9.56E-02 1.07E-01
PB06-01916-T SR15-7 EMP-CE-14-SL4-T 108.6 <MDA <MDA 0% N/A 1.25E-01 1.12E-01
PB06-01916-B SR15-7 EMP-CE-14-SL4-B 108.6 <MDA <MDA 0% N/A 1.07E-01 1.12E-01
PB06-01921-T SR15-7 EMP-CE-14-SL5-T 114.3 <MDA <MDA 0% N/A 6.33E-02 1.02E-01
PB06-01921-B SR15-7 EMP-CE-14-SL5-B 114.3 <MDA <MDA 0% N/A 9.27E-02 1.58E-01
PB06-01923-T SR15-7 EMP-CE-14-SL6-T 114.1 1.48E-01 7.43E-02 97 <MDA 7% N/A 1.06E-01
PB06-01923-B SR15-7 EMP-CE-14-SL6-B 114.1 <MDA <MDA 0% N/A 6.84E-02 1.06E-01
PB06-01925-T 1 SR15-7 EMP-CE-14-SL7-T 116.4 <MDA <MDA 0% N/A 9.80E-02 1.04E-01
PB06-01925-B 1 SR15-7 EMP-CE-14-SL7-B 116.4 <MDA <MDA 0% N/A 1.40E-01 1.19E-01
PB06-01926-T 1 SR15-7 EMP-CE-14-SL8-T 119.2 <MDA <MDA 0% N/A 6.54E-02 1.02E-01
PB06-01926-B 1 SR15-7 EMP-CE-14-SL8-B 119.2 <MDA <MDA 0% N/A 1.17E-01 1.02E-01
PB06-01927-T SR15-7 EMP-CE-14-SL9-T 113.8 <MDA <MDA 0% N/A 6.85E-02 1.07E-01
PB06-01927-B SR15-7 EMP-CE-14-SL9-B 113.8 <MDA <MDA 0% N/A 9.60E-02 1.07E-01
PB06-01935-T SR15-7 EMP-CE-14-SL10-T 98.3 <MDA <MDA 0% N/A 7.94E-02 1.24E-01
PB06-01935-B SR15-7 EMP-CE-14-SL10-B 98.3 <MDA <MDA 0% N/A 7.94E-02 1.24E-01
PB06-01942-T SR15-7 EMP-CE-14-SL11-T 96.8 <MDA <MDA 0% N/A 1.34E-01 1.26E-01
PB06-01942-B SR15-7 EMP-CE-14-SL11-B 96.8 <MDA <MDA 0% N/A 8.06E-02 1.26E-01
PB06-01943-T SR15-7 EMP-CE-14-SL12-T 94.4 <MDA <MDA 0% N/A 8.26E-02 1.29E-01
PB06-01943-B SR15-7 EMP-CE-14-SL12-B 94.4 <MDA <MDA 0% N/A 8.26E-02 1.29E-01
PB06-01947-T SR15-7 EMP-CE-14-SL13-T 108.6 <MDA <MDA 0% N/A 1.17E-01 1.12E-01
PB06-01947-B SR15-7 EMP-CE-14-SL13-B 108.6 <MDA <MDA 0% N/A 1.17E-01 1.57E-01
PB06-01948-T SR15-7 EMP-CE-14-SL14-T 109.5 <MDA <MDA 0% N/A 7.12E-02 1.11E-01
PB06-01948-B SR15-7 EMP-CE-14-SL14-B 109.5 <MDA <MDA 0% N/A 7.12E-02 1.11E-01
PB06-01951-T SR15-7 EMP-CE-14-SL15-T 118.7 4.55E-01 1.51E-01 Avg <MDA 21% N/A 1.02E-01
PB06-01951-B SR15-7 EMP-CE-14-SL15-B 118.7 5.62E-01 1.43E-01 5.09E-01 348 <MDA 26% N/A 1.02E-01
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SR-15 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g% Unity Cs:Co

Cs-137 Co-60Slice 
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PB06-01996-T 1 SR15-8 EMP-CE-16B-SL1-T 132.7 <MDA <MDA 0% N/A 5.88E-02 9.16E-02
PB06-01996-B 1 SR15-8 EMP-CE-16B-SL1-B 132.7 <MDA <MDA 0% N/A 5.88E-02 9.16E-02
PB06-01998-T 1 SR15-8 EMP-CE-16B-SL2-T 147.7 <MDA <MDA 0% N/A 6.25E-02 1.04E-01
PB06-01998-B 1 SR15-8 EMP-CE-16B-SL2-B 147.7 1.65E-01 6.89E-02 141 1.85E-01 6.28E-02 13% 0.9

PB06-01999-T 1 SR15-8 EMP-CE-16B-SL4-T 124.6 <MDA <MDA 0% N/A 1.17E-01 9.76E-02
PB06-01999-B 1 SR15-8 EMP-CE-16B-SL4-B 124.6 <MDA <MDA 0% N/A 6.26E-02 9.76E-02
PB06-02000-T 1 SR15-8 EMP-CE-16B-SL5-T 73.2 <MDA <MDA 0% N/A 1.35E-01 1.66E-01
PB06-02000-B 1 SR15-8 EMP-CE-16B-SL5-B 73.2 <MDA <MDA 0% N/A 1.07E-01 1.66E-01
PB06-02001-T SR15-8 EMP-CE-16B-SL6-T 79.4 2.13E-01 1.07E-01 98 <MDA 9.7% N/A 1.53E-01
PB06-02001-B SR15-8 EMP-CE-16B-SL6-B 79.4 <MDA <MDA 0% N/A 1.75E-01 1.53E-01
PB06-02002-T-R SR15-8 EMP-CE-16B-SL7-T 86.7 <MDA <MDA 0% N/A 1.00E-01 1.56E-01
PB06-02002-B SR15-8 EMP-CE-16B-SL7-B 86.7 <MDA <MDA 0% N/A 1.07E-01 1.40E-01
PB06-02003-T SR15-8 EMP-CE-16B-SL8-T 113.6 <MDA <MDA 0% N/A 6.87E-02 1.07E-01
PB06-02003-B SR15-8 EMP-CE-16B-SL8-B 113.6 <MDA <MDA 0% N/A 1.22E-01 1.07E-01
PB06-02011-T SR15-8 EMP-CE-16B-SL9-T 79.1 <MDA <MDA 0% N/A 1.35E-01 1.54E-01
PB06-02011-B SR15-8 EMP-CE-16B-SL9-B 79.1 3.35E-01 1.34E-01 153 <MDA 15% N/A 1.54E-01
PB06-02012-T SR15-8 EMP-CE-16B-SL10-T 105.4 <MDA <MDA 0% N/A 1.17E-01 1.15E-01
PB06-02012-B SR15-8 EMP-CE-16B-SL10-B 105.4 <MDA <MDA 0% N/A 7.40E-02 1.15E-01
PB06-02013-T SR15-8 EMP-CE-16B-SL11-T 95.2 <MDA <MDA 0% N/A 8.77E-02 1.04E-01
PB06-02013-B SR15-8 EMP-CE-16B-SL11-B 95.2 2.26E-01 8.91E-02 124 <MDA 10% N/A 1.04E-01
PB06-02016-T 1 SR15-9 EMP-CE-16A-SL1-T 76.7 <MDA <MDA 0% N/A 1.42E-01 1.29E-01
PB06-02016-B 1 SR15-9 EMP-CE-16A-SL1-B 76.7 <MDA <MDA 0% N/A 1.11E-01 1.29E-01
PB06-02017-T 1 SR15-9 EMP-CE-16A-SL2-T 117.2 <MDA <MDA 0% N/A 1.22E-01 1.04E-01
PB06-02017-B 1 SR15-9 EMP-CE-16A-SL2-B 117.2 <MDA <MDA 0% N/A 7.60E-02 1.04E-01
PB06-02018-T SR15-9 EMP-CE-16A-SL3-T 103.8 <MDA <MDA 0% N/A 5.88E-02 9.56E-02
PB06-02018-B SR15-9 EMP-CE-16A-SL3-B 103.8 <MDA <MDA 0% N/A 1.20E-01 9.53E-02
PB06-02019-T SR15-9 EMP-CE-16A-SL4-T 99.3 <MDA <MDA 0% N/A 7.86E-02 1.23E-01
PB06-02019-B SR15-9 EMP-CE-16A-SL4-B 99.3 <MDA <MDA 0% N/A 1.28E-01 1.35E-01
PB06-02020-T SR15-9 EMP-CE-16A-SL5-T 113.1 <MDA <MDA 0% N/A 9.48E-02 8.78E-02
PB06-02020-B SR15-9 EMP-CE-16A-SL5-B 113.1 2.64E-01 8.84E-02 172 <MDA 12% N/A 1.04E-01
PB06-02022-T 1 SR15-9 EMP-CE-16A-SL6-T 140.6 <MDA <MDA 0% N/A 5.55E-02 8.65E-02
PB06-02022-B 1 SR15-9 EMP-CE-16A-SL6-B 140.6 <MDA <MDA 0% N/A 5.55E-02 8.65E-02
PB06-02023-T 1 SR15-9 EMP-CE-16A-SL7-T 146.5 9.05E-02 4.53E-02 Avg <MDA 4% N/A 6.75E-02
PB06-02023-B 1 SR15-9 EMP-CE-16A-SL7-B 146.5 1.07E-01 4.94E-02 9.88E-02 83 <MDA 5% N/A 6.75E-02
PB06-02024-T 1 SR15-9 EMP-CE-16A-SL8-T 132.4 <MDA <MDA 0% N/A 7.44E-02 9.19E-02
PB06-02024-B 1 SR15-9 EMP-CE-16A-SL8-B 132.4 <MDA <MDA 0% N/A 7.86E-02 9.19E-02
PB06-02025-T 1 SR15-10 EMP-CE-4-SL1-T 125.0 <MDA <MDA 0% N/A 7.70E-02 1.30E-01
PB06-02025-B 1 SR15-10 EMP-CE-4-SL1-B 125.0 <MDA <MDA 0% N/A 9.96E-02 7.91E-02
PB06-02026-T SR15-10 EMP-CE-4-SL2-T 112.5 <MDA <MDA 0% N/A 8.21E-02 1.08E-01
PB06-02026-B SR15-10 EMP-CE-4-SL2-B 112.5 <MDA <MDA 0% N/A 6.94E-02 1.08E-01
PB06-02027-T SR15-10 EMP-CE-4-SL3-T 87.1 1.90E-01 8.53E-02 95 <MDA 9% N/A 1.14E-01
PB06-02027-B SR15-10 EMP-CE-4-SL3-B 87.1 <MDA <MDA 0% N/A 1.03E-01 1.14E-01
PB06-02028-T SR15-10 EMP-CE-4-SL4-T 85.7 <MDA <MDA 0% N/A 1.21E-01 1.42E-01
PB06-02028-B SR15-10 EMP-CE-4-SL4-B 85.7 2.97E-01 1.21E-01 147 <MDA 14% N/A 1.42E-01
PB06-02029-T SR15-10 EMP-CE-4-SL5-T 95.4 2.00E-01 8.36E-02 110 <MDA 9% N/A 1.04E-01

Slice #3 crumbled while slicing
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SR-15 Sample Results 
Cs-137 Co-60
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Cs-137 Co-60Slice 
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PB06-02029-B SR15-10 EMP-CE-4-SL5-B 95.4 <MDA <MDA 0% N/A 1.08E-01 1.04E-01
PB06-02030-T SR15-10 EMP-CE-4-SL6-T 83.9 <MDA <MDA 0% N/A 1.27E-01 1.45E-01
PB06-02030-B SR15-10 EMP-CE-4-SL6-B 83.9 <MDA <MDA 0% N/A 1.33E-01 1.45E-01
PB06-02031-T SR15-10 EMP-CE-4-SL7-T 90.1 <MDA <MDA 0% N/A 9.90E-02 1.16E-01
PB06-02031-B SR15-10 EMP-CE-4-SL7-B 90.1 2.30E-01 9.23E-02 120 <MDA 10% N/A 1.10E-01
PB06-02032-T SR15-10 EMP-CE-4-SL8-T 105.3 <MDA <MDA 0% N/A 8.46E-02 1.16E-01
PB06-02032-B SR15-10 EMP-CE-4-SL8-B 105.3 <MDA <MDA 0% N/A 7.41E-02 1.16E-01
PB06-02033-T SR15-10 EMP-CE-4-SL9-T 106.5 <MDA <MDA 0% N/A 9.36E-02 9.29E-02
PB06-02033-B SR15-10 EMP-CE-4-SL9-B 106.5 <MDA <MDA 0% N/A 9.05E-02 1.10E-01
PB06-02034-T 1 SR15-10 EMP-CE-4-SL10-T 118.7 <MDA <MDA 0% N/A 7.78E-02 1.03E-01
PB06-02034-B 1 SR15-10 EMP-CE-4-SL10-B 118.7 <MDA <MDA 0% N/A 6.57E-02 1.03E-01
PB06-02035-T SR15-10 EMP-CE-4-SL11-T 83.4 <MDA <MDA 0% N/A 1.16E-01 1.19E-01
PB06-02035-B SR15-10 EMP-CE-4-SL11-B 83.4 1.69E-01 8.21E-02 81 <MDA 8% N/A 1.19E-01
PB06-02036-T SR15-11 EMP-CE-2-SL1-T 102.0 <MDA <MDA 0% N/A 9.36E-02 1.19E-01
PB06-02036-B SR15-11 EMP-CE-2-SL1-B 102.0 <MDA <MDA 0% N/A 1.51E-01 1.51E-01
PB06-02040-T SR15-11 EMP-CE-2-SL2-T 105.2 <MDA <MDA 0% N/A 8.30E-02 9.44E-02
PB06-02040-B SR15-11 EMP-CE-2-SL2-B 105.2 <MDA <MDA 0% N/A 1.14E-01 9.44E-02
PB06-02046-T SR15-11 EMP-CE-2-SL3-T 95.1 <MDA <MDA 0% N/A 8.21E-02 1.28E-01
PB06-02046-B SR15-11 EMP-CE-2-SL3-B 95.1 <MDA <MDA 0% N/A 8.21E-02 1.28E-01
PB06-02047-T SR15-11 EMP-CE-2-SL4-T 112.7 1.40E-01 6.43E-02 91 <MDA 6% N/A 8.81E-02
PB06-02047-B SR15-11 EMP-CE-2-SL4-B 112.7 <MDA <MDA 0% N/A 1.04E-01 8.81E-02
PB06-02048-T SR15-11 EMP-CE-2-SL5-T 106.1 <MDA <MDA 0% N/A 1.34E-01 1.15E-01
PB06-02048-B SR15-11 EMP-CE-2-SL5-B 106.1 <MDA <MDA 0% N/A 7.36E-02 1.15E-01
PB06-02049-T SR15-11 EMP-CE-2-SL6-T 107.0 <MDA <MDA 0% N/A 1.12E-01 9.28E-02
PB06-02049-B SR15-11 EMP-CE-2-SL6-B 107.0 <MDA <MDA 0% N/A 1.09E-01 9.28E-02
PB06-02050-T SR15-11 EMP-CE-2-SL7-T 101.7 <MDA <MDA 0% N/A 1.47E-01 1.20E-01
PB06-02050-B SR15-11 EMP-CE-2-SL7-B 101.7 <MDA <MDA 0% N/A 1.23E-01 1.20E-01
PB06-02051-T SR15-11 EMP-CE-2-SL8-T 101.7 <MDA <MDA 0% N/A 7.79E-02 9.77E-02
PB06-02051-B SR15-11 EMP-CE-2-SL8-B 101.7 1.47E-01 6.93E-02 86 <MDA 7% N/A 9.77E-02
PB06-02052-T SR15-11 EMP-CE-2-SL9-T 108.3 <MDA <MDA 0% N/A 7.21E-02 1.12E-01
PB06-02052-B SR15-11 EMP-CE-2-SL9-B 108.3 <MDA <MDA 0% N/A 7.21E-02 1.12E-01
PB06-02053-T SR15-11 EMP-CE-2-SL10-T 106.6 <MDA <MDA 0% N/A 9.03E-02 9.32E-02
PB06-02053-B SR15-11 EMP-CE-2-SL10-B 106.6 1.79E-01 7.48E-02 110 <MDA 8% N/A 9.32E-02
PB06-02054-T SR15-11 EMP-CE-2-SL11-T 84.6 <MDA <MDA 0% N/A 1.29E-01 1.58E-01
PB06-02054-B SR15-11 EMP-CE-2-SL11-B 84.6 <MDA <MDA 0% N/A 9.22E-02 1.44E-01
PB06-02055-T SR15-11 EMP-CE-2-SL12-T 104.2 1.18E-01 7.42E-02 71 <MDA 5% N/A 9.53E-02
PB06-02055-B SR15-11 EMP-CE-2-SL12-B 104.2 <MDA <MDA 0% N/A 1.08E-01 9.53E-02
PB06-02056-T SR15-11 EMP-CE-2-SL13-T 106.4 <MDA <MDA 0% N/A 1.12E-01 1.14E-01
PB06-02056-B SR15-11 EMP-CE-2-SL13-B 106.4 2.49E-01 9.98E-02 153 <MDA 11% N/A 1.14E-01
PB06-02057-T SR15-11 EMP-CE-2-SL14-T 110.4 1.43E-01 6.56E-02 91 <MDA 7% N/A 8.96E-02
PB06-02057-B SR15-11 EMP-CE-2-SL14-B 110.4 <MDA <MDA 0% N/A 8.41E-02 9.00E-02
Number 72 Qualitative Only 224 31 31 1 1 224 1 193 223
Max 320.5 5.62E-01 1.51E-01 1.85E-01 6.28E-02 26% 0.9 1.75E-01 1.66E-01
Avg 117.9 2.03E-01 8.40E-02 1.85E-01 6.28E-02 1% 0.9 8.87E-02 1.07E-01
SD 36.59 1.06E-01 2.83E-02 2.77E-02 2.23E-02
Conf int +/- 1.65 1.28E-02 3.42E-03 1.34E-03 1.01E-03
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= >50% Unity = >MDA
######## = >100% Unity
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None detected
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SR-15 Additional Isotope Data

U-235
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SR-24
  CORE BORE SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-24 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-02227-T SR24-1 WHB-SP-1-SL1-T 9,004 113,098 1,020,529 105.3 1.85E+04 6.58E+02 Avg 2.31E+01 1.47E+00 841609% 801
PB06-02227-B SR24-1 WHB-SP-1-SL1-B 5,981 11,120 50,382 105.3 1.31E+04 4.65E+02 1.58E+04 9,599,780 1.57E+01 1.03E+00 595930% 834
PB06-02228-T SR24-1 WHB-SP-1-SL2-T 787 2,925 20,961 97.4 1.42E+03 4.32E+01 Avg <MDA 64545% N/A 2.09E-01
PB06-02228-B SR24-1 WHB-SP-1-SL2-B 629 958 3,225 97.4 1.12E+03 3.43E+01 1.27E+03 713,737 <MDA 50909% N/A 2.09E-01
PB06-02231-T SR24-1 WHB-SP-1-SL3-T 221 370 1,461 101.3 4.18E+01 2.12E+00 Avg <MDA 1900% N/A 1.64E-01
PB06-02231-B SR24-1 WHB-SP-1-SL3-B 226 317 892 101.3 3.10E+01 1.71E+00 3.64E+01 21,276 <MDA 1409% N/A 1.64E-01
PB06-02232-T SR24-1 WHB-SP-1-SL4-T 194 276 804 101.3 1.15E+00 2.85E-01 Avg <MDA 52% N/A 2.01E-01
PB06-02232-B SR24-1 WHB-SP-1-SL4-B 229 296 657 101.3 1.15E+00 2.85E-01 1.15E+00 672 <MDA 52% N/A 2.01E-01
PB06-02233-T SR24-1 WHB-SP-1-SL5-T 272 275 29 98.6 5.74E-01 1.81E-01 Avg <MDA 26% N/A 1.68E-01
PB06-02233-B SR24-1 WHB-SP-1-SL5-B 240 310 686 98.6 5.77E-01 2.17E-01 5.76E-01 327 <MDA 26% N/A 1.68E-01
PB06-02242-T SR24-2 WHB-SP-2-SL1-T 5,015 88,794 821,363 88.9 1.25E+04 4.44E+02 Avg 2.50E+01 1.55E+00 568939% 500
PB06-02242-B SR24-2 WHB-SP-2-SL1-B 3,476 5,091 15,833 88.9 8.66E+03 3.07E+02 1.06E+04 5,427,043 1.63E+01 1.06E+00 394130% 531
PB06-02243-T SR24-2 WHB-SP-2-SL2-T 412 1,008 5,843 104.8 4.02E+02 1.30E+01 Avg <MDA 18273% N/A 1.94E-01
PB06-02243-B SR24-2 WHB-SP-2-SL2-B 344 666 3,157 104.8 3.32E+02 1.09E+01 3.67E+02 221,923 <MDA 15091% N/A 1.94E-01
PB06-02244-T SR24-2 WHB-SP-2-SL3-T 215 403 1,843 105.1 4.78E+01 2.32E+00 Avg <MDA 2173% N/A 1.58E-01
PB06-02244-B SR24-2 WHB-SP-2-SL3-B 263 341 765 105.1 3.98E+01 2.03E+00 4.38E+01 26,562 <MDA 1809% N/A 1.58E-01
PB06-02245-T SR24-2 WHB-SP-2-SL4-T 198 289 892 104.0 3.57E+00 5.03E-01 Avg <MDA 162% N/A 1.96E-01
PB06-02245-B SR24-2 WHB-SP-2-SL4-B 237 262 245 104.0 3.04E+00 4.63E-01 3.31E+00 1,983 <MDA 138% N/A 1.96E-01
PB06-02246-T SR24-2 WHB-SP-2-SL5-T 200 282 804 107.4 5.40E-01 1.68E-01 Avg <MDA 25% N/A 1.63E-01
PB06-02246-B SR24-2 WHB-SP-2-SL5-B 196 258 608 107.4 5.53E-01 1.70E-01 5.47E-01 339 <MDA 25% N/A 1.55E-01
PB06-02247-T SR24-2 WHB-SP-2-SL6-T 209 307 961 91.8 <MDA <MDA 0% N/A 1.42E-01 2.22E-01
PB06-02247-B SR24-2 WHB-SP-2-SL6-B 230 292 608 91.8 <MDA <MDA 0% N/A 1.42E-01 2.22E-01
PB06-02260-T SR24-3 HPT-SP2-SL1-T 1,650 29,078 268,902 118.4 2.43E+03 8.67E+01 Avg 6.58E+01 2.86E+00 112448% 37
PB06-02260-B SR24-3 HPT-SP2-SL1-B 1,423 10,573 89,706 118.4 2.22E+03 7.92E+01 2.33E+03 1,588,366 5.86E+01 2.58E+00 102685% 38
PB06-02262-T SR24-3 HPT-SP2-SL2-T 1,150 8,584 72,882 120.5 1.74E+03 5.24E+01 Avg 3.05E+01 1.51E+00 80015% 57
PB06-02262-B SR24-3 HPT-SP2-SL2-B 1,072 6,913 57,265 120.5 1.75E+03 5.26E+01 1.75E+03 1,213,272 2.83E+01 1.45E+00 80403% 62
PB06-02263-T SR24-3 HPT-SP2-SL3-T 678 4,516 37,627 109.1 1.05E+03 3.80E+01 Avg 1.29E+01 8.44E-01 48118% 81
PB06-02263-B SR24-3 HPT-SP2-SL3-B 674 4,763 40,088 109.1 1.00E+03 3.63E+01 1.03E+03 645,245 1.23E+01 8.24E-01 45827% 81
PB06-02264-T SR24-3 HPT-SP2-SL4-T 571 4,208 35,657 111.6 7.62E+02 2.36E+01 Avg 1.49E+01 1.00E+00 35088% 51
PB06-02264-B SR24-3 HPT-SP2-SL4-B 591 4,313 36,490 111.6 7.45E+02 2.31E+01 7.54E+02 485,203 1.54E+01 9.82E-01 34330% 48
PB06-02265-T SR24-3 HPT-SP2-SL5-T 564 3,164 25,490 105.5 6.80E+02 2.48E+01 Avg 7.52E+00 8.45E-01 31137% 90
PB06-02265-B SR24-3 HPT-SP2-SL5-B 475 2,737 22,176 105.5 6.56E+02 2.40E+01 6.68E+02 406,635 6.90E+00 5.82E-01 30027% 95
PB06-02266-T SR24-4 HPT-SP1-SL1-T 3,764 98,079 924,657 102.9 5.21E+03 1.55E+02 Avg 5.91E+02 1.85E+01 254727% 8.8
PB06-02266-B SR24-4 HPT-SP1-SL1-B 3,161 53,089 489,490 102.9 4.40E+03 1.31E+02 4.81E+03 2,852,887 5.36E+02 1.68E+01 216242% 8.2
PB06-02267-T SR24-4 HPT-SP1-SL2-T 1,265 18,864 172,539 106.5 1.70E+03 6.10E+01 Avg 1.79E+02 6.92E+00 82697% 9.5
PB06-02267-B SR24-4 HPT-SP1-SL2-B 1,407 18,575 168,314 106.5 1.64E+03 5.87E+01 1.67E+03 1,026,223 1.76E+02 6.82E+00 79879% 9.3
PB06-02268-T SR24-4 HPT-SP1-SL3-T 799 13,828 127,735 103.4 9.46E+02 2.91E+01 Avg 1.55E+02 5.46E+00 47697% 6.1
PB06-02268-B SR24-4 HPT-SP1-SL3-B 834 13,707 126,206 103.4 9.51E+02 2.92E+01 9.49E+02 565,892 1.50E+02 5.30E+00 47773% 6.3
PB06-02269-T SR24-4 HPT-SP1-SL4-T 541 11,358 106,049 101.3 5.00E+02 1.85E+01 Avg 5.59E+01 2.55E+00 24421% 8.9
PB06-02269-B SR24-4 HPT-SP1-SL4-B 496 8,970 83,078 101.3 4.69E+02 1.74E+01 4.85E+02 283,191 5.08E+01 2.36E+00 22858% 9.2
PB06-02270-T SR24-4 HPT-SP1-SL5-T 440 7,967 73,794 99.1 3.86E+02 1.26E+01 Avg 3.03E+01 1.62E+00 18464% 13
PB06-02270-B SR24-4 HPT-SP1-SL5-B 455 8,547 79,333 99.1 3.71E+02 1.21E+01 3.79E+02 216,429 3.03E+01 1.61E+00 17782% 12
PB06-02271-T SR24-4 HPT-SP1-SL6-T 317 7,164 67,127 98.4 1.91E+02 7.54E+00 Avg 2.28E+01 1.31E+00 9373% 8.4
PB06-02271-B SR24-4 HPT-SP1-SL6-B 318 5,085 46,735 98.4 1.88E+02 7.43E+00 1.90E+02 107,592 2.32E+01 1.32E+00 9248% 8.1

Sample #Sample Log # Weight (g)Shielded
Un-
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SR-24 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
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PB06-02272-T SR24-5 HPT-SP6-SL1-T 3,411 152,017 1,456,922 124.4 4.38E+03 1.56E+02 Avg 7.96E+01 3.44E+00 201503% 55
PB06-02272-B SR24-5 HPT-SP6-SL1-B 2,048 6,838 46,961 124.4 3.11E+03 1.11E+02 3.75E+03 2,688,116 6.44E+01 2.77E+00 143315% 48
PB06-02273-T SR24-5 HPT-SP6-SL2-T 274 1,402 11,059 86.4 2.07E+02 7.40E+00 Avg 1.32E+01 9.77E-01 9809% 16
PB06-02273-B SR24-5 HPT-SP6-SL2-B 233 734 4,912 86.4 1.77E+02 6.49E+00 1.92E+02 95,717 1.23E+01 9.58E-01 8418% 14
PB06-02274-T SR24-5 HPT-SP6-SL3-T 187 610 4,147 101.4 1.68E+01 1.15E+00 Avg 3.10E+00 3.79E-01 858% 5.4
PB06-02274-B SR24-5 HPT-SP6-SL3-B 176 504 3,216 101.4 1.61E+01 1.11E+00 1.65E+01 9,625 2.65E+00 3.49E-01 812% 6.1
PB06-02275-T SR24-5 HPT-SP6-SL4-T 175 463 2,824 101.9 4.63E+00 5.83E-01 Avg 1.15E+00 2.46E-01 245% 4.0
PB06-02275-B SR24-5 HPT-SP6-SL4-B 174 504 3,235 101.9 4.21E+00 5.54E-01 4.42E+00 2,599 1.03E+00 2.35E-01 223% 4.1
PB06-02276-T SR24-5 HPT-SP6-SL5-T 176 525 3,422 113.4 1.11E+00 2.36E-01 Avg <MDA 50% N/A 1.46E-01
PB06-02276-B SR24-5 HPT-SP6-SL5-B 161 438 2,716 113.4 9.95E-01 2.65E-01 1.05E+00 689 <MDA 45% N/A 2.50E-01
PB06-02277-T SR24-5 HPT-SP6-SL6-T 178 408 2,255 100.4 2.81E-01 1.41E-01 Avg <MDA 13% N/A 2.03E-01
PB06-02277-B SR24-5 HPT-SP6-SL6-B 167 442 2,696 100.4 2.23E-01 1.02E-01 2.52E-01 146 <MDA 10% N/A 1.34E-01
PB06-02278-T SR24-5 HPT-SP6-SL7-T 171 716 5,343 81.5 <MDA <MDA 0% N/A 2.04E-01 2.04E-01
PB06-02278-B SR24-5 HPT-SP6-SL7-B 161 476 3,088 81.5 3.05E-01 1.44E-01 <MDA 14% N/A 2.04E-01
PB06-02279-T SR24-6 HPT-SP6QC-SL1-T 4,982 214,711 2,056,167 93.4 9.56E+03 2.83E+02 Avg 9.83E+01 5.57E+00 437570% 97.3
PB06-02279-B SR24-6 HPT-SP6QC-SL1-B 3,107 14,071 107,490 93.4 7.51E+03 2.23E+02 8.54E+03 4,599,935 7.84E+01 3.16E+00 343739% 95.8
PB06-02280-T SR24-6 HPT-SP6QC-SL2-T 232 916 6,706 101.1 1.33E+02 5.43E+00 Avg 5.19E+00 5.12E-01 6203% 25.6
PB06-02280-B SR24-6 HPT-SP6QCSL2-B 212 612 3,922 101.1 8.71E+01 3.80E+00 1.10E+02 64,197 3.83E+00 4.42E-01 4075% 22.7
PB06-02282-T SR24-6 HPT-SP6QC-SL3-T 159 398 2,343 96.3 2.34E+00 4.54E-01 Avg <MDA 106% N/A 2.11E-01
PB06-02282-B SR24-6 HPT-SP6QCSL3-B 202 436 2,294 96.3 1.93E+00 3.80E-01 2.14E+00 1,186 <MDA 88% N/A 2.11E-01
PB06-02283-T SR24-6 HPT-SP6QC-SL4-T 175 317 1,392 100.1 5.24E-01 1.71E-01 <MDA 24% N/A 1.66E-01
PB06-02283-B SR24-6 HPT-SP6QCSL4-B 164 389 2,206 100.1 <MDA <MDA 0% N/A 1.39E-01 1.66E-01
PB06-02284-T SR24-6 HPT-SP6QC-SL5-T 198 294 941 111.9 5.31E-01 2.14E-01 Avg <MDA 24% N/A 1.48E-01
PB06-02284-B SR24-6 HPT-SP6QCSL5-B 186 255 676 111.9 5.56E-01 1.67E-01 5.44E-01 351 <MDA 25% N/A 1.48E-01
PB06-02285-T SR24-6 HPT-SP6QC-SL6-T 187 402 2,108 105.4 6.84E-01 2.65E-01 Avg <MDA 31% N/A 1.93E-01
PB06-02285-B SR24-6 HPT-SP6QCSL6-B 169 372 1,990 105.4 4.86E-01 1.81E-01 5.85E-01 356 <MDA 22% N/A 1.93E-01
PB06-02286-T SR24-6 HPT-SP6QC-SL7-T 198 453 2,500 79.2 1.50E+00 3.28E-01 Avg <MDA 68% N/A 2.10E-01
PB06-02286-B SR24-6 HPT-SP6QCSL7-B 213 454 2,363 79.2 1.58E+00 2.77E-01 1.54E+00 704 <MDA 72% N/A 1.77E-01
PB06-02289-T SR24-7 HPT-SP3-SL1-T 24,544 295,243 2,653,912 109.0 2.02E+04 7.17E+02 Avg 9.00E+03 3.19E+02 1190909% 2.2
PB06-02289-B SR24-7 HPT-SP3-SL1-B 13,131 15,830 26,461 109.0 1.10E+04 3.89E+02 1.56E+04 9,811,308 4.97E+03 1.77E+02 650606% 2.2
PB06-02290-T SR24-7 HPT-SP3-SL2-T 225 519 2,882 99.5 1.70E+01 1.21E+00 Avg <MDA 773% N/A 2.05E-01
PB06-02290-B SR24-7 HPT-SP3-SL2-B 220 450 2,255 99.5 1.12E+01 9.64E-01 1.41E+01 8,095 <MDA 509% N/A 2.05E-01
PB06-02291-T SR24-7 HPT-SP3-SL3-T 217 434 2,127 104.4 6.22E-01 1.83E-01 Avg <MDA 28% N/A 1.58E-01
PB06-02291-B SR24-7 HPT-SP3-SL3-B 204 471 2,618 104.4 7.81E-01 2.05E-01 7.02E-01 423 4.51E-01 1.44E-01 49% 1.7
PB06-02292-T SR24-7 HPT-SP3-SL4-T 207 399 1,882 99.8 7.08E-01 2.25E-01 Avg 6.26E-01 1.83E-01 51% 1.1
PB06-02292-B SR24-7 HPT-SP3-SL4-B 224 451 2,225 99.8 5.25E-01 2.36E-01 6.17E-01 355 5.37E-01 1.69E-01 40% 1.0
PB06-02293-T SR24-7 HPT-SP3-SL5-T 236 486 2,451 108.5 5.98E-01 1.76E-01 Avg 4.06E-01 1.32E-01 39% 1.5
PB06-02293-B SR24-7 HPT-SP3-SL5-B 212 432 2,157 108.5 5.22E-01 1.64E-01 5.60E-01 351 <MDA 24% N/A 2.83E-01
PB06-02294-T SR24-7 HPT-SP3-SL6-T 223 405 1,784 105.7 6.85E-01 2.15E-01 Avg <MDA 31% N/A 1.93E-01
PB06-02294-B SR24-7 HPT-SP3-SL6-B 212 446 2,294 105.7 7.35E-01 2.23E-01 7.10E-01 433 6.01E-01 2.51E-01 52% 1.2
PB06-02295-T SR24-7 HPT-SP3-SL7-T 221 434 2,088 113.6 5.51E-01 1.82E-01 Avg 3.17E-01 1.10E-01 35% 1.7
PB06-02295-B SR24-7 HPT-SP3-SL7-B 236 473 2,324 113.6 3.87E-01 1.78E-01 4.69E-01 307 <MDA 18% N/A 1.46E-01
PB06-02296-T 1 SR24-7 HPT-SP3-SL8-T 255 455 1,961 59.1 1.63E+00 3.64E-01 Avg 1.44E+00 2.95E-01 118% 1.1
PB06-02296-B 1 SR24-7 HPT-SP3-SL8-B 236 467 2,265 59.1 1.42E+00 3.93E-01 1.53E+00 520 <MDA 65% N/A 5.81E-01
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PB06-02317-T SR24-8 HPT-SP4-SL1-T 25,653 202,672 1,735,480 103.1 5.10E+04 1.81E+03 Avg 9.13E+02 3.31E+01 2318182% 55.9
PB06-02317-B SR24-8 HPT-SP4-SL1-B 16,991 25,039 78,902 103.1 3.52E+04 1.25E+03 4.31E+04 25,639,630 5.95E+02 2.24E+01 1600000% 59.2
PB06-02318-T SR24-8 HPT-SP4-SL2-T 693 2,339 16,137 108.4 9.80E+02 3.00E+01 Avg 2.70E+01 1.42E+00 44545% 36.3
PB06-02318-B SR24-8 HPT-SP4-SL2-B 596 1,200 5,922 108.4 7.76E+02 2.40E+01 8.78E+02 549,161 2.02E+01 1.18E+00 35273% 38.4
PB06-02319-T SR24-8 HPT-SP4-SL3-T 224 476 2,471 102.3 7.50E+01 3.19E+00 Avg 3.13E+00 4.11E-01 3409% 24.0
PB06-02319-B SR24-8 HPT-SP4-SL3-B 206 550 3,373 102.3 5.98E+01 2.73E+00 6.74E+01 39,784 4.06E+00 6.73E-01 2718% 14.7
PB06-02320-T SR24-8 HPT-SP4-SL4-T 253 306 520 105.9 1.99E+00 3.45E-01 Avg 5.13E+00 5.02E-01 90% 0.4
PB06-02320-B SR24-8 HPT-SP4-SL4-B 235 511 2,706 105.9 2.02E+00 2.91E-01 2.01E+00 1,225 5.65E+00 4.44E-01 92% 0.4
PB06-02322-T SR24-8 HPT-SP4-SL5-T 213 327 1,118 114.0 1.08E+00 2.61E-01 Avg 4.20E+00 6.50E-01 49% 0.3
PB06-02322-B SR24-8 HPT-SP4-SL5-B 237 300 618 114.0 7.54E-01 2.47E-01 9.17E-01 603 3.68E+00 4.27E-01 34% 0.2
PB06-02323-T SR24-8 HPT-SP4-SL6-T 174 290 1,137 114.5 7.12E-01 1.87E-01 Avg <MDA 32% N/A 1.60E-01
PB06-02323-B SR24-8 HPT-SP4-SL6-B 217 353 1,333 114.5 7.96E-01 1.98E-01 7.54E-01 498 <MDA 36% N/A 1.44E-01
PB06-02324-T SR24-8 HPT-SP4-SL7-T 191 554 3,559 93.2 2.86E+00 4.44E-01 Avg 5.55E-01 1.50E-01 130% 5.2
PB06-02324-B SR24-8 HPT-SP4-SL7-B 206 550 3,373 93.2 3.47E+00 5.23E-01 3.17E+00 1,702 <MDA 158% N/A 2.19E-01
PB06-02325-T SR24-9 HPT-SP5-SL1-T 415 14,685 139,902 99.9 5.63E+02 1.78E+01 Avg 2.63E+00 5.61E-01 25591% 214.1
PB06-02325-B SR24-9 HPT-SP5-SL1-B 271 614 3,363 99.9 3.03E+02 1.01E+01 4.33E+02 249,591 1.88E+00 4.60E-01 13773% 161.2
PB06-02326-T SR24-9 HPT-SP5-SL2-T 151 1,019 8,510 104.4 <MDA <MDA 0% N/A 9.74E-02 1.59E-01
PB06-02326-B SR24-9 HPT-SP5-SL2-B 187 874 6,735 104.4 <MDA <MDA 0% N/A 1.43E-01 1.59E-01
PB06-02327-T SR24-9 HPT-SP5-SL3-T 165 312 1,441 102.4 <MDA <MDA 0% N/A 1.05E-01 1.08E-01
PB06-02327-B SR24-9 HPT-SP5-SL3-B 154 321 1,637 102.4 <MDA <MDA 0% N/A 1.39E-01 1.62E-01
PB06-02328-T SR24-9 HPT-SP5-SL4-T 178 291 1,108 103.9 <MDA <MDA 0% N/A 1.58E-01 1.96E-01
PB06-02328-B SR24-9 HPT-SP5-SL4-B 173 346 1,696 103.9 <MDA <MDA 0% N/A 1.83E-01 1.96E-01
PB06-02332-T SR24-9 HPT-SP5-SL5-T 156 281 1,225 100.1 2.82E-01 1.41E-01 <MDA 13% N/A 2.04E-01
PB06-02332-B SR24-9 HPT-SP5-SL5-B 147 256 1,069 100.1 <MDA <MDA 0% N/A 1.30E-01 2.04E-01
PB06-02333-T SR24-9 HPT-SP5-SL6-T 169 363 1,902 110.7 <MDA <MDA 0% N/A 1.57E-01 1.50E-01
PB06-02333-B SR24-9 HPT-SP5-SL6-B 180 422 2,373 110.7 <MDA <MDA 0% N/A 9.18E-02 1.50E-01
PB06-02334-T SR24-9 HPT-SP5-SL7-T 161 864 6,892 106.9 <MDA <MDA 0% N/A 9.51E-02 1.56E-01
PB06-02334-B SR24-9 HPT-SP5-SL7-B 173 1,045 8,549 106.9 2.20E-01 1.07E-01 <MDA 10% N/A 1.56E-01
PB06-02335-T 1 SR24-9 HPT-SP5-SL8-T 162 818 6,431 71.2 <MDA <MDA 0% N/A 4.01E-01 2.86E-01
PB06-02335-B 1 SR24-9 HPT-SP5-SL8-B 180 1,029 8,324 71.2 5.71E-01 2.39E-01 <MDA 26% N/A 3.27E-01
PB06-02336-T SR24-10 HPT-SP7-SL1-T 11,690 394,835 3,756,324 103.6 2.22E+04 7.88E+02 Avg 3.04E+01 2.84E+00 1009091% 730.3
PB06-02336-B SR24-10 HPT-SP7-SL1-B 5,327 6,782 14,265 103.6 1.31E+04 4.64E+02 1.77E+04 10,550,676 1.99E+01 1.25E+00 595455% 658.3
PB06-02337-T SR24-10 HPT-SP7-SL2-T 170 721 5,402 105.8 1.18E+00 3.25E-01 Avg <MDA 54% N/A 1.93E-01
PB06-02337-B SR24-10 HPT-SP7-SL2-B 168 222 529 105.8 5.79E-01 2.33E-01 8.80E-01 537 <MDA 26% N/A 1.91E-01
PB06-02339-T SR24-10 HPT-SP7-SL3-T 185 255 686 103.0 <MDA <MDA 0% N/A 9.87E-02 1.62E-01
PB06-02339-B SR24-10 HPT-SP7-SL3-B 164 246 804 103.0 <MDA <MDA 0% N/A 1.38E-01 1.62E-01
PB06-02340-T SR24-10 HPT-SP7-SL4-T 154 267 1,108 101.5 <MDA <MDA 0% N/A 1.28E-01 2.01E-01
PB06-02340-B SR24-10 HPT-SP7-SL4-B 195 264 676 101.5 <MDA <MDA 0% N/A 1.28E-01 2.01E-01
PB06-02342-T SR24-10 HPT-SP7-SL5-T 176 247 696 105.7 <MDA <MDA 0% N/A 1.32E-01 1.57E-01
PB06-02342-B SR24-10 HPT-SP7-SL5-B 150 289 1,363 105.7 <MDA <MDA 0% N/A 9.62E-02 1.57E-01
PB06-02343-T SR24-10 HPT-SP7-SL6-T 154 346 1,882 110.4 <MDA <MDA 0% N/A 1.18E-01 1.85E-01
PB06-02343-B SR24-10 HPT-SP7-SL6-B 200 228 275 110.4 <MDA <MDA 0% N/A 1.18E-01 1.85E-01
PB06-02344-T SR24-10 HPT-SP7-SL7-T 183 252 676 109.0 <MDA <MDA 0% N/A 9.33E-02 1.53E-01
PB06-02344-B SR24-10 HPT-SP7-SL7-B 169 254 833 109.9 <MDA <MDA 0% N/A 9.33E-02 1.53E-01
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PB06-02345-T SR24-11 PPH-R8-SP1-SL1-T 147 208 610 113.8 <MDA <MDA 0% N/A 1.14E-01 1.79E-01
PB06-02345-B SR24-11 PPH-R8-SP1-SL1-B 168 169 10 113.8 <MDA <MDA 0% N/A 1.14E-01 1.79E-01
PB06-02346-T SR24-11 PPH-R8-SP1-SL2-T 132 184 520 104.4 <MDA <MDA 0% N/A 1.33E-01 1.59E-01
PB06-02346-B SR24-11 PPH-R8-SP1-SL2-B 143 193 500 104.4 <MDA <MDA 0% N/A 9.75E-02 1.59E-01
PB06-02347-T SR24-11 PPH-R8-SP1-SL3-T 172 199 270 105.9 <MDA <MDA 0% N/A 1.23E-01 1.93E-01
PB06-02347-B SR24-11 PPH-R8-SP1-SL3-B 145 164 190 105.9 <MDA <MDA 0% N/A 1.23E-01 1.93E-01
PB06-02348-T SR24-11 PPH-R8-SP1-SL4-T 176 189 130 106.7 2.46E-01 1.13E-01 Avg <MDA 11% N/A 1.56E-01
PB06-02348-B SR24-11 PPH-R8-SP1-SL4-B 182 182 0 106.7 2.20E-01 1.07E-01 2.33E-01 143 <MDA 10% N/A 1.56E-01
PB06-02349-T SR24-11 PPH-R8-SP1-SL5-T 177 205 280 106.6 <MDA <MDA 0% N/A 1.22E-01 1.91E-01
PB06-02349-B SR24-11 PPH-R8-SP1-SL5-B 158 172 140 106.6 <MDA <MDA 0% N/A 1.22E-01 1.91E-01
PB06-02350-T SR24-11 PPH-R8-SP1-SL6-T 149 189 400 92.6 <MDA <MDA 0% N/A 1.10E-01 1.80E-01
PB06-02350-B SR24-11 PPH-R8-SP1-SL6-B 138 184 460 92.6 <MDA <MDA 0% N/A 1.10E-01 1.78E-01
PB06-02351-T SR24-11 PPH-R8-SP1-SL7-T 168 150 -180 101.9 <MDA <MDA 0% N/A 1.28E-01 2.00E-01
PB06-02351-B SR24-11 PPH-R8-SP1-SL7-B 163 137 -260 101.9 <MDA <MDA 0% N/A 1.28E-01 2.00E-01
PB06-02352-T SR24-11 PPH-R8-SP1-SL8-T 160 178 180 112.8 <MDA <MDA 0% N/A 1.37E-01 1.48E-01
PB06-02352-B SR24-11 PPH-R8-SP1-SL8-B 183 168 -150 112.8 <MDA <MDA 0% N/A 1.37E-01 1.48E-01
PB06-02353-T SR24-11 PPH-R8-SP1-SL9-T 150 152 20 116.7 <MDA <MDA 0% N/A 1.12E-01 1.75E-01
PB06-02353-B SR24-11 PPH-R8-SP1-SL9-B 152 157 50 116.7 <MDA <MDA 0% N/A 1.12E-01 1.84E-01
PB06-02354-T 1 SR24-12 PPH-R6-SP1-SL1-T 158 55,766 545,176 118.4 1.08E+01 8.05E-01 Avg 1.22E+00 3.08E-01 491% 8.9
PB06-02354-B 1 SR24-12 PPH-R6-SP1-SL1-B 182 369 1,833 118.4 5.51E+00 5.43E-01 8.16E+00 5,571 6.36E-01 1.54E-01 250% 8.7
PB06-02355-T SR24-12 PPH-R6-SP1-SL2-T 147 413 2,608 104.6 <MDA <MDA 0% N/A 1.24E-01 1.95E-01
PB06-02355-B SR24-12 PPH-R6-SP1-SL2-B 149 569 4,118 104.6 <MDA <MDA 0% N/A 1.24E-01 1.95E-01
PB06-02356-T SR24-12 PPH-R6-SP1-SL3-T 160 472 3,059 99.3 <MDA <MDA 0% N/A 1.03E-01 1.67E-01
PB06-02356-B SR24-12 PPH-R6-SP1-SL3-B 169 499 3,235 99.3 <MDA <MDA 0% N/A 1.02E-01 1.67E-01
PB06-02357-T SR24-12 PPH-R6-SP1-SL4-T 176 290 1,118 111.1 <MDA <MDA 0% N/A 1.29E-01 1.83E-01
PB06-02357-B SR24-12 PPH-R6-SP1-SL4-B 165 819 6,412 111.1 <MDA <MDA 0% N/A 1.17E-01 1.83E-01
PB06-02358-T SR24-12 PPH-R6-SP1-SL5-T 137 306 1,657 92.3 <MDA <MDA 0% N/A 1.26E-01 1.80E-01
PB06-02358-B SR24-12 PPH-R6-SP1-SL5-B 155 304 1,461 92.3 2.69E-01 1.27E-01 <MDA 12% N/A 1.80E-01
PB06-02359-T SR24-12 PPH-R6-SP1-SL6-T 168 341 1,696 86.7 <MDA <MDA 0% N/A 1.50E-01 2.35E-01
PB06-02359-B SR24-12 PPH-R6-SP1-SL6-B 138 430 2,863 86.7 <MDA <MDA 0% N/A 1.50E-01 2.35E-01
PB06-02360-T SR24-12 PPH-R6-SP1-SL7-T 175 499 3,176 101.4 <MDA <MDA 0% N/A 1.00E-01 1.64E-01
PB06-02360-B SR24-12 PPH-R6-SP1-SL7-B 172 448 2,706 101.4 <MDA <MDA 0% N/A 1.00E-01 1.64E-01
PB06-02362-T 1 SR24-12 PPH-R6-SP1-SL8-T 178 386 2,039 145.9 <MDA <MDA 0% N/A 8.92E-02 1.40E-01
PB06-02362-B 1 SR24-12 PPH-R6-SP1-SL8-B 152 197 441 145.9 <MDA <MDA 0% N/A 8.92E-02 1.40E-01
PB06-02363-T SR24-12 PPH-R6-SP1-SL9-T 162 385 2,186 108.4 <MDA <MDA 0% N/A 9.38E-02 1.52E-01
PB06-02363-B SR24-12 PPH-R6-SP1-SL9-B 169 1,122 9,343 108.4 <MDA <MDA 0% N/A 1.19E-01 1.53E-01
PB06-02364-T SR24-12 PPH-R6-SP1-SL10-T 169 1,310 11,186 85.1 3.11E-01 1.61E-01 <MDA 14% N/A 2.39E-01
PB06-02364-B SR24-12 PPH-R6-SP1-SL10-B 164 516 3,451 85.1 <MDA <MDA 0% N/A 1.53E-01 2.39E-01
PB06-02369-T SR24-13 PPH-R5-SP1-SL1-T 213 4,257 40,440 105.2 4.53E+01 2.28E+00 Avg 3.25E+01 1.64E+00 2059% 1.4
PB06-02369-B SR24-13 PPH-R5-SP1-SL1-B 164 197 330 105.2 1.99E+01 1.29E+00 3.26E+01 19,788 1.70E+01 1.04E+00 905% 1.2
PB06-02370-T SR24-13 PPH-R5-SP1-SL2-T 163 161 -20 110.6 <MDA <MDA 0% N/A 2.04E-01 1.84E-01
PB06-02370-B SR24-13 PPH-R5-SP1-SL2-B 149 176 270 110.6 <MDA <MDA 0% N/A 1.18E-01 1.84E-01
PB06-02371-T SR24-13 PPH-R5-SP1-SL3-T 169 185 160 108.4 <MDA <MDA 0% N/A 1.25E-01 1.53E-01
PB06-02371-B SR24-13 PPH-R5-SP1-SL3-B 175 166 -90 108.4 <MDA <MDA 0% N/A 9.38E-02 1.53E-01
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PB06-02372-T SR24-13 PPH-R5-SP1-SL4-T 162 155 -70 108.0 <MDA <MDA 0% N/A 1.21E-01 1.89E-01
PB06-02372-B SR24-13 PPH-R5-SP1-SL4-B 149 187 380 108.0 <MDA <MDA 0% N/A 1.21E-01 1.89E-01
PB06-02373-T SR24-13 PPH-R5-SP1-SL5-T 155 171 160 102.0 <MDA <MDA 0% N/A 1.91E-01 1.63E-01
PB06-02373-B SR24-13 PPH-R5-SP1-SL5-B 162 190 280 102.0 <MDA <MDA 0% N/A 1.40E-01 1.63E-01
PB06-02374-T SR24-13 PPH-R5-SP1-SL6-T 137 164 270 106.7 <MDA <MDA 0% N/A 1.39E-01 1.91E-01
PB06-02374-B SR24-13 PPH-R5-SP1-SL6-B 133 157 240 106.7 <MDA <MDA 0% N/A 1.22E-01 1.91E-01
PB06-02375-T SR24-13 PPH-R5-SP1-SL7-T 158 171 130 105.6 <MDA <MDA 0% N/A 1.06E-01 1.57E-01
PB06-02375-B SR24-13 PPH-R5-SP1-SL7-B 139 160 210 105.6 <MDA <MDA 0% N/A 1.29E-01 1.57E-01
PB06-02376-T SR24-13 PPH-R5-SP1-SL8-T 142 158 160 110.3 <MDA <MDA 0% N/A 1.40E-01 1.85E-01
PB06-02376-B SR24-13 PPH-R5-SP1-SL8-B 154 144 -100 110.3 <MDA <MDA 0% N/A 1.18E-01 1.85E-01
PB06-02377-T SR24-13 PPH-R5-SP1-SL9-T 132 152 200 109.4 <MDA <MDA 0% N/A 9.29E-02 1.52E-01
PB06-02377-B SR24-13 PPH-R5-SP1-SL9-B 134 146 120 109.4 <MDA <MDA 0% N/A 9.29E-02 1.52E-01
PB06-02378-T SR24-13 PPH-R5-SP1-SL10-T 121 143 220 91.3 <MDA <MDA 0% N/A 1.43E-01 2.23E-01
PB06-02378-B SR24-13 PPH-R5-SP1-SL10-B 124 160 360 91.3 <MDA <MDA 0% N/A 1.43E-01 2.23E-01
PB06-02379-T SR24-14 PPH-R3-SP1-SL1-T 147 37,307 371,600 104.0 8.24E+00 6.34E-01 Avg 3.92E+00 4.96E-01 375% 2.1
PB06-02379-B SR24-14 PPH-R3-SP1-SL1-B 124 174 500 104.0 5.62E+00 5.99E-01 6.93E+00 4,159 2.09E+00 3.02E-01 255% 2.7
PB06-02380-T SR24-14 PPH-R3-SP1-SL2-T 147 194 470 99.1 <MDA <MDA 0% N/A 1.31E-01 2.06E-01
PB06-02380-B SR24-14 PPH-R3-SP1-SL2-B 149 168 190 99.1 3.21E-01 1.52E-01 <MDA 15% N/A 2.06E-01
PB06-02382-T SR24-14 PPH-R3-SP1-SL3-T 128 172 440 109.0 <MDA <MDA 0% N/A 1.19E-01 1.87E-01
PB06-02382-B SR24-14 PPH-R3-SP1-SL3-B 147 193 460 109.9 <MDA <MDA 0% N/A 1.19E-01 1.87E-01
PB06-02383-T SR24-14 PPH-R3-SP1-SL4-T 156 157 10 105.8 <MDA <MDA 0% N/A 9.61E-02 1.57E-01
PB06-02383-B SR24-14 PPH-R3-SP1-SL4-B 168 173 50 105.8 <MDA <MDA 0% N/A 1.06E-01 1.57E-01
PB06-02384-T SR24-14 PPH-R3-SP1-SL5-T 120 153 330 99.3 <MDA <MDA 0% N/A 1.31E-01 2.05E-01
PB06-02384-B SR24-14 PPH-R3-SP1-SL5-B 137 179 420 99.3 <MDA <MDA 0% N/A 1.31E-01 2.05E-01
PB06-02385-T SR24-14 PPH-R3-SP1-SL6-T 148 154 60 101.5 2.59E-01 1.19E-01 <MDA 12% N/A 1.64E-01
PB06-02385-B SR24-14 PPH-R3-SP1-SL6-B 148 161 130 101.5 <MDA <MDA 0% N/A 1.00E-01 1.64E-01
PB06-02386-T SR24-14 PPH-R3-SP1-SL7-T 156 188 320 98.8 <MDA <MDA 0% N/A 1.32E-01 2.06E-01
PB06-02386-B SR24-14 PPH-R3-SP1-SL7-B 155 150 -50 98.8 <MDA <MDA 0% N/A 1.32E.01 2.06E-01
PB06-02387-T SR24-14 PPH-R3-SP1-SL8-T 128 172 440 111.0 <MDA <MDA 0% N/A 1.40E-01 1.50E-01
PB06-02387-B SR24-14 PPH-R3-SP1-SL8-B 162 163 10 111.0 <MDA <MDA 0% N/A 1.25E-01 1.50E-01
PB06-02388-T SR24-15 PPH-R4-SP1-SL1-T 174 42,289 421,150 95.7 2.53E+01 1.38E+00 Avg 6.90E+00 5.41E-01 1150% 3.7
PB06-02388-B SR24-15 PPH-R4-SP1-SL1-B 187 258 710 95.7 1.70E+01 1.05E+00 2.12E+01 11,679 4.66E+00 4.35E-01 773% 3.6
PB06-02389-T SR24-15 PPH-R4-SP1-SL2-T 165 165 0 107.5 2.70E-01 1.18E-01 Avg <MDA 12% N/A 1.53E-01
PB06-02389-B SR24-15 PPH-R4-SP1-SL2-B 162 162 0 107.5 2.83E-01 1.21E-01 2.77E-01 172 <MDA 13% N/A 1.55E-01
PB06-02390-T SR24-15 PPH-R4-SP1-SL3-T 182 187 50 108.1 <MDA <MDA 0% N/A 1.20E-01 1.88E-01
PB06-02390-B SR24-15 PPH-R4-SP1-SL3-B 194 183 -110 108.1 <MDA <MDA 0% N/A 1.20E-01 1.98E-01
PB06-02391-T SR24-15 PPH-R4-SP1-SL4-T 169 174 50 101.7 <MDA <MDA 0% N/A 1.28E-01 2.00E-01
PB06-02391-B SR24-15 PPH-R4-SP1-SL4-B 167 198 310 101.7 <MDA <MDA 0% N/A 1.28E-01 2.00E-01
PB06-02392-T SR24-15 PPH-R4-SP1-SL5-T 151 171 200 104.4 <MDA <MDA 0% N/A 9.74E-02 1.59E-01
PB06-02392-B SR24-15 PPH-R4-SP1-SL5-B 152 196 440 104.4 <MDA <MDA 0% N/A 1.74E-01 1.59E-01
PB06-02393-T SR24-15 PPH-R4-SP1-SL6-T 175 184 90 101.5 <MDA <MDA 0% N/A 1.00E-01 1.72E-01
PB06-02393-B SR24-15 PPH-R4-SP1-SL6-B 176 185 90 101.5 2.31E-01 1.12E-01 <MDA 11% N/A 1.64E-01
PB06-02394-T SR24-15 PPH-R4-SP1-SL7-T 181 169 -120 102.2 <MDA <MDA 0% N/A 1.27E-01 1.99E-01
PB06-02394-B SR24-15 PPH-R4-SP1-SL7-B 141 177 360 102.2 <MDA <MDA 0% N/A 1.27E-01 1.99E-01
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PB06-02395-T SR24-15 PPH-R4-SP1-SL8-T 206 196 -100 100.3 <MDA <MDA 0% N/A 1.01E-01 1.66E-01
PB06-02395-B SR24-15 PPH-R4-SP1-SL8-B 187 195 80 100.3 <MDA <MDA 0% N/A 1.35E-01 1.66E-01
PB06-02396-T SR24-15 PPH-R4-SP1-SL9-T 173 171 -20 105.6 <MDA <MDA 0% N/A 1.23E-01 1.93E-01
PB06-02396-B SR24-15 PPH-R4-SP1-SL9-B 164 186 220 105.6 <MDA <MDA 0% N/A 1.23E-01 1.93E-01
PB06-02397-T SR24-15 PPH-R4-SP1-SL10-T 174 191 170 95.0 <MDA <MDA 0% N/A 1.07E-01 1.75E-01
PB06-02397-B SR24-15 PPH-R4-SP1-SL10-B 188 205 170 95.0 <MDA <MDA 0% N/A 1.07E-01 1.75E-01
PB06-02229-T SR24-16 PPH-R4-SP2-SL1-T 204 21137 209330 103.2 1.95E+00 3.53E-01 Avg 1.77E+00 2.78E-01 142% 1.1
PB06-02229-B SR24-16 PPH-R4-SP2-SL1-B 186 182 -40 103.2 1.12E+00 2.68E-01 1.54E+00 914 1.19E+00 2.28E-01 87% 0.9
PB06-02230-T SR24-16 PPH-R4-SP2-SL2-T 148 164 160 102.8 <MDA <MDA 0% N/A 1.27E-01 1.97E-01
PB06-02230-B SR24-16 PPH-R4-SP2-SL2-B 192 223 310 102.8 <MDA <MDA 0% N/A 1.50E-01 1.97E-01
PB06-02234-T SR24-16 PPH-R4-SP2-SL3-T 148 204 560 100.0 <MDA <MDA 0% N/A 1.90E-01 2.03E-01
PB06-02234-B SR24-16 PPH-R4-SP2-SL3-B 184 200 160 100.0 <MDA <MDA 0% N/A 1.30E-01 2.03E-01
PB06-02235-T SR24-16 PPH-R4-SP2-SL4-T 201 196 -50 97.5 <MDA <MDA 0% N/A 1.04E-01 1.70E-01
PB06-02235-B SR24-16 PPH-R4-SP2-SL4-B 184 191 70 97.5 <MDA <MDA 0% N/A 1.28E-01 1.70E-01
PB06-02236-T SR24-16 PPH-R4-SP2-SL5-T 168 184 160 103.6 <MDA <MDA 0% N/A 1.26E-01 1.96E-01
PB06-02236-B SR24-16 PPH-R4-SP2-SL5-B 180 202 220 103.6 <MDA <MDA 0% N/A 1.26E-01 1.96E-01
PB06-02237-T SR24-16 PPH-R4-SP2-SL6-T 157 185 280 101.3 2.18E-01 1.09E-01 <MDA 10% N/A 1.64E-01
PB06-02237-B SR24-16 PPH-R4-SP2-SL6-B 191 194 30 101.3 <MDA <MDA 0% N/A 1.00E-01 1.63E-01
PB06-02456-T SR24-17 HPT-SP8-SL1-T 5650 162019 1563690 92.6 1.15E+04 3.40E+02 Avg 8.17E+02 2.54E+01 547485% 14.1
PB06-02456-B SR24-17 HPT-SP8-SL1-B 4659 56046 513870 92.6 1.04E+04 3.09E+02 1.10E+04 5,850,607 7.71E+02 2.39E+01 496091% 13.5
PB06-02457-T SR24-17 HPT-SP8-SL2-T 2475 40991 385160 115.5 4.32E+03 1.54E+02 Avg 4.22E+02 1.55E+01 209152% 10.2
PB06-02457-B SR24-17 HPT-SP8-SL2-B 2957 45580 426230 115.5 4.58E+03 1.63E+02 4.45E+03 2,965,636 4.36E+02 1.60E+01 221394% 10.5
PB06-02458-T SR24-17 HPT-SP8-SL3-T 1419 32166 307470 91.6 2.76E+03 8.28E+01 Avg 2.31E+02 7.96E+00 132455% 11.9
PB06-02458-B SR24-17 HPT-SP8-SL3-B 1657 36447 347900 91.6 2.77E+03 8.32E+01 2.77E+03 1,461,391 2.30E+02 7.99E+00 132879% 12.0
PB06-02459-T SR24-17 HPT-SP8-SL4-T 1426 35940 345140 91.7 1.92E+03 6.88E+01 Avg 1.76E+02 6.96E+00 92606% 10.9
PB06-02459-B SR24-17 HPT-SP8-SL4-B 1116 20813 196970 91.7 1.81E+03 6.49E+01 1.87E+03 986,788 1.78E+02 7.00E+00 87667% 10.2
PB06-02460-T SR24-17 HPT-SP8-SL5-T 1017 24998 239810 97.0 1.41E+03 4.28E+01 Avg 1.52E+02 5.48E+00 68697% 9.3
PB06-02460-B SR24-17 HPT-SP8-SL5-B 949 14983 140340 97.0 1.39E+03 4.23E+01 1.40E+03 783,566 1.54E+02 5.55E+00 67848% 9.0
PB06-02462-T SR24-17 HPT-SP8-SL6-T 789 9345 85560 91.9 1.00E+03 3.63E+01 Avg 1.14E+02 4.69E+00 48909% 8.8
PB06-02462-B SR24-17 HPT-SP8-SL6-B 670 11789 111190 91.9 1.00E+03 3.63E+01 1.00E+03 530,263 1.16E+02 4.79E+00 48970% 8.6
PB06-02463-T SR24-17 HPT-SP8-SL7-T 639 10080 94410 100.2 1.01E+03 3.10E+01 Avg 7.55E+01 3.10E+00 48197% 13.4
PB06-02463-B SR24-17 HPT-SP8-SL7-B 647 8455 78080 100.2 9.59E+02 2.95E+01 9.85E+02 569,193 7.88E+01 3.28E+00 45979% 12.2
PB06-02464-T SR24-17 HPT-SP8-SL8-T 390 8282 78920 93.5 5.37E+02 1.99E+01 Avg 3.93E+01 1.96E+00 25600% 13.7
PB06-02464-B SR24-17 HPT-SP8-SL8-B 436 4810 43740 93.5 5.39E+02 1.99E+01 5.38E+02 290,248 3.73E+01 1.91E+00 25630% 14.5
PB06-02465-T SR24-17 HPT-SP8-SP9-T 350 2967 26170 88.3 4.92E+02 1.58E+01 Avg 1.83E+01 1.20E+00 22918% 26.9
PB06-02465-B SR24-17 HPT-SP8-SL9-B 373 2554 21810 88.3 4.77E+02 1.54E+01 4.85E+02 246,848 1.78E+01 1.19E+00 22221% 26.8
PB06-02466-T SR24-17 HPT-SP8-SL10-T 369 3142 27730 83.9 5.33E+02 1.98E+01 Avg 1.98E+01 1.25E+00 24827% 26.9
PB06-02466-B SR24-17 HPT-SP8-SL10-B 370 2836 24660 83.9 5.52E+02 2.05E+01 5.43E+02 262,626 1.95E+01 1.23E+00 25682% 28.3
PB06-02467-T SR24-17 HPT-SP8-SL11-T 337 2215 18780 92.4 4.61E+02 1.49E+01 Avg 1.96E+01 1.23E+00 21548% 23.5
PB06-02467-B SR24-17 HPT-SP8-SL11-B 337 1836 14990 92.4 4.47E+02 1.44E+01 4.54E+02 242,049 1.70E+01 1.14E+00 20833% 26.3
PB06-02468-T SR24-17 HPT-SP8-SL12-T 318 1424 11060 90.0 3.98E+02 1.50E+01 Avg 9.53E+00 7.51E-01 18380% 41.8
PB06-02468-B SR24-17 HPT-SP8-SL12-B 307 1012 7050 90.0 3.99E+02 1.50E+01 3.99E+02 206,941 9.33E+00 7.53E-01 18419% 42.8
PB06-02475-T 1 SR24-17 HPT-SP8-SL13-T 337 1173 8360 272.5 1.78E+02 5.68E+00 Avg 6.68E+00 4.24E-01 8293% 26.6
PB06-02475-B 1 SR24-17 HPT-SP8-SL13-B 338 742 4040 272.5 1.46E+02 4.76E+00 1.62E+02 254,717 6.42E+00 4.04E-01 6831% 22.7
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PB06-02476-T 1 SR24-17 HPT-SP8-SL14-T 202 405 2030 134.4 7.18E+01 3.07E+00 Avg 1.13E+00 1.93E-01 3298% 63.5
PB06-02476-B 1 SR24-17 HPT-SP8-SL14-B 197 357 1600 134.4 5.16E+01 2.36E+00 6.17E+01 47,848 1.03E+00 1.91E-01 2377% 50.1
PB06-02477-T SR24-18 HPT-SP9-SL1-T 2055 125655 1,211,765 88.1 2.70E+03 9.64E+01 Avg 2.07E+02 8.16E+00 129000% 13.0
PB06-02477-B SR24-18 HPT-SP9-SL1-B 1154 12485 111,088 88.1 1.93E+03 6.92E+01 2.32E+03 1,176,800 1.70E+02 6.73E+00 92879% 11.4
PB06-02478-T SR24-18 HPT-SP9-SL2-T 199 2040 18,049 96.2 6.17E+01 2.90E+00 Avg 2.03E+00 3.08E-01 2866% 30.4
PB06-02478-B SR24-18 HPT-SP9-SL2-B 209 400 1,873 96.2 4.65E+01 2.32E+00 5.41E+01 30,030 1.41E+00 2.74E-01 2156% 33.0
PB06-02479-T SR24-18 HPT-SP9-SL3-T 191 314 1,206 98.1 5.96E-01 2.04E-01 Avg <MDA 27% N/A 1.68E-01
PB06-02479-B SR24-18 HPT-SP9-SL3-B 185 300 1,127 98.1 5.21E-01 1.72E-01 5.59E-01 316 <MDA 24% N/A 1.68E-01
PB06-02480-T SR24-18 HPT-SP9-SL4-T 195 285 882 97.2 <MDA <MDA 0% N/A 1.05E-01 1.70E-01
PB06-02480-B SR24-18 HPT-SP9-SL4-B 188 321 1,304 97.2 <MDA <MDA 0% N/A 1.05E-01 1.70E-01
PB06-02482-T SR24-18 HPT-SP9-SL5-T 174 304 1,275 98.3 <MDA <MDA 0% N/A 1.03E-01 1.68E-01
PB06-02482-B SR24-18 HPT-SP9-SL5-B 193 309 1,137 98.3 2.81E-01 1.26E-01 <MDA 13% N/A 1.68E-01
PB06-02483-T SR24-18 HPT-SP9-SL6-T 180 321 1,382 95.6 <MDA <MDA 0% N/A 1.06E-01 1.73E-01
PB06-02483-B SR24-18 HPT-SP9-SL6-B 140 332 1,882 95.6 <MDA <MDA 0% N/A 1.56E-01 1.73E-01
PB06-02484-T SR24-18 HPT-SP9-SL7-T 166 278 1,098 93.9 <MDA <MDA 0% N/A 1.08E-01 1.76E-01
PB06-02484-B SR24-18 HPT-SP9-SL7-B 206 288 804 93.9 2.50E-01 1.22E-01 <MDA 11% N/A 1.76E-01
PB06-02485-T SR24-18 HPT-SP9-SL8-T 196 255 578 92.1 <MDA <MDA 0% N/A 1.10E-01 1.79E-01
PB06-02485-B SR24-18 HPT-SP9-SL8-B 155 264 1,069 92.1 <MDA <MDA 0% N/A 1.10E-01 1.79E-01
PB06-02486-T SR24-18 HPT-SP9-SL9-T 185 300 1,127 85.0 4.55E-01 1.73E-01 <MDA 21% N/A 1.94E-01
PB06-02486-B SR24-18 HPT-SP9-SL9-B 161 288 1,245 85.0 <MDA <MDA 0% N/A 1.56E-01 1.29E-01
PB06-02493-T SR24-18 HPT-SP9-SL10-T 205 320 1,127 87.8 <MDA <MDA 0% N/A 1.87E-01 2.31E-01
PB06-02493-B SR24-18 HPT-SP9-SL10-B 166 300 1,314 87.8 <MDA <MDA 0% N/A 1.48E-01 2.31E-01
PB06-02494-T 1 SR24-18 HPT-SP9-SL11-T 185 350 1,618 75.3 <MDA <MDA 0% N/A 1.35E-01 2.20E-01
PB06-02494-B 1 SR24-18 HPT-SP9-SL11-B 199 328 1,265 75.3 <MDA <MDA 0% N/A 1.70E-01 2.19E-01
PB06-02495-T SR24-18 HPT-SP9-SL12-T 186 332 1,431 85.6 <MDA <MDA 0% N/A 1.92E-01 2.37E-01
PB06-02495-B SR24-18 HPT-SP9-SL12-B 182 281 971 85.6 <MDA <MDA 0% N/A 1.52E-01 2.37E-01
PB06-02496-T SR24-18 HPT-SP9-SL13-T 196 341 1,422 92.3 3.41E-01 1.63E-01 Avg <MDA 16% N/A 1.79E-01
PB06-02496-B SR24-18 HPT-SP9-SL13-B 185 363 1,745 92.3 3.56E-01 1.66E-01 3.49E-01 186 <MDA 16% N/A 1.79E-01
PB06-02497-T SR24-18 HPT-SP9-SL14-T 184 326 1,392 89.1 5.25E-01 2.36E-01 Avg <MDA 24% N/A 2.27E-01
PB06-02497-B SR24-18 HPT-SP9-SL14-B 204 329 1,225 89.1 6.53E-01 2.66E-01 5.89E-01 303 <MDA 30% N/A 2.27E-01
PB06-02498-T SR24-18 HPT-SP9-SL15-T 192 360 1,647 100.9 3.69E-01 1.43E-01 Avg <MDA 17% N/A 1.64E-01
PB06-02498-B SR24-18 HPT-SP9-SL15-B 201 387 1,824 100.9 6.29E-01 2.10E-01 4.99E-01 291 <MDA 29% N/A 1.80E-01
PB06-02499-T 1 SR24-18 HPT-SP9-SL16-T 175 537 3,549 133.2 2.52E-01 1.16E-01 Avg <MDA 11% N/A 1.52E-01
PB06-02499-B 1 SR24-18 HPT-SP9-SL16-B 133.2 3.31E-01 1.33E-01 2.92E-01 224 <MDA 15% N/A 1.52E-01
PB06-02500-T SR24-19 HPT-SP10-SL1-T 1487 22211 203,176 91.8 2.94E+03 1.05E+02 Avg 5.27E+01 2.49E+00 135233% 55.8
PB06-02500-B SR24-19 HPT-SP10-SL1-B 1289 7099 56,961 91.8 2.88E+03 1.03E+02 2.91E+03 1,541,386 4.92E+01 2.34E+00 132400% 58.5
PB06-02502-T SR24-19 HPT-SP10-SL2-T 793 4588 37,206 101.9 1.61E+03 4.85E+01 Avg 2.02E+01 1.22E+00 73794% 79.7
PB06-02502-B SR24-19 HPT-SP10-SL2-B 906 5082 40,941 101.9 1.58E+03 4.79E+01 1.60E+03 937,801 2.00E+01 1.21E+00 72424% 79.0
PB06-02503-T SR24-19 HPT-SP10-SL3-T 555 3697 30,804 100.6 9.44E+02 3.42E+01 Avg 1.08E+01 7.95E-01 43236% 87.4
PB06-02503-B SR24-19 HPT-SP10-SL3-B 570 4143 35,029 100.6 9.38E+02 3.40E+01 9.41E+02 546,215 1.01E+01 7.89E-01 42942% 92.9
PB06-02504-T SR24-19 HPT-SP10-SL4-T 480 4242 36,882 98.7 6.33E+02 1.99E+01 Avg 8.16E+00 7.66E-01 29020% 77.6
PB06-02504-B SR24-19 HPT-SP10-SL4-B 454 3412 29,000 98.7 6.19E+02 1.95E+01 6.26E+02 356,506 8.28E+00 7.65E-01 28387% 74.8
PB06-02505-T SR24-19 HPT-SP10-SL5-T 513 3399 28,294 100.3 6.36E+02 2.33E+01 Avg 9.05E+00 7.14E-01 29183% 70.3
PB06-02505-B SR24-19 HPT-SP10-SL5-B 486 2945 24,108 100.3 6.34E+02 2.32E+01 6.35E+02 367,494 1.03E+01 7.63E-01 29130% 61.6
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SR-24
  CORE BORE SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-24 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/gSample #Sample Log # Weight (g)Shielded

Un-
Shielded

Field Measurement

DPM/   slice % Unity Cs:Co

Cs-137

Location

Co-60Slice 
average 
activity

dpm/    
100cm2

PB06-02506-T SR24-19 HPT-SP10-SL6-T 362 2075 16,794 87.7 5.32E+02 1.70E+01 Avg 5.85E+00 6.14E-01 24359% 90.9
PB06-02506-B SR24-19 HPT-SP10-SL6-B 418 1401 9,637 87.7 5.58E+02 1.78E+01 5.45E+02 275,786 5.46E+00 5.92E-01 25529% 102.2
PB06-02507-T SR24-19 HPT-SP10-SL7-T 391 1262 8,539 82.7 5.05E+02 1.88E+01 Avg 4.02E+00 4.76E-01 23076% 125.6
PB06-02507-B SR24-19 HPT-SP10-SL7-B 396 1183 7,716 82.7 5.49E+02 2.04E+01 5.27E+02 251,473 4.35E+00 4.97E-01 25086% 126.2
PB06-02508-T 1 SR24-19 HPT-SP10-SL8-T 337 1179 8,255 75.6 4.29E+02 1.42E+01 Avg 4.80E+00 6.17E-01 19645% 89.4
PB06-02508-B 1 SR24-19 HPT-SP10-SL8-B 328 1114 7,706 75.6 4.22E+02 1.40E+01 4.26E+02 185,608 4.59E+00 6.17E-01 19321% 91.9
PB06-02509-T 1 SR24-19 HPT-SP10-SL9-T 330 1101 7,559 75.3 4.60E+02 1.73E+01 Avg 6.52E+00 6.49E-01 21107% 70.6
PB06-02509-B 1 SR24-19 HPT-SP10-SL9-B 332 1111 7,637 75.3 4.47E+02 1.69E+01 4.54E+02 197,037 6.26E+00 6.34E-01 20508% 71.4
PB06-02510-T 1 SR24-19 HPT-SP10-SL10-T 323 1016 6,794 65.9 4.19E+02 1.41E+01 Avg 5.13E+00 6.88E-01 19201% 81.7
PB06-02510-B 1 SR24-19 HPT-SP10-SL10-B 303 978 6,618 65.9 4.50E+02 1.50E+01 4.35E+02 165,216 4.68E+00 6.25E-01 20596% 96.2
PB06-02511-T SR24-19 HPT-SP10-SL11-T 346 1048 6,882 92.2 3.38E+02 1.28E+01 Avg 5.33E+00 5.55E-01 15525% 63.4
PB06-02511-B SR24-19 HPT-SP10-SL11-B 334 879 5,343 92.2 3.17E+02 1.21E+01 3.28E+02 174,228 4.85E+00 5.03E-01 14556% 65.4
PB06-02512-T SR24-19 HPT-SP10-SL12-T 308 750 4,333 92.5 2.58E+02 9.94E+00 Avg 3.24E+00 4.03E-01 11825% 79.6
PB06-02512-B SR24-19 HPT-SP10-SL12-B 285 777 4,824 92.5 2.57E+02 9.94E+00 2.58E+02 137,434 3.16E+00 4.06E-01 11778% 81.3
PB06-02513-T SR24-19 HPT-SP10-SL13-T 316 742 4,176 94.0 2.14E+02 7.51E+00 Avg 7.62E+00 7.02E-01 9958% 28.1
PB06-02513-B SR24-19 HPT-SP10-SL13-B 269 759 4,804 94.0 2.14E+02 7.52E+00 2.14E+02 116,069 7.45E+00 6.90E-01 9953% 28.7
PB06-02514-T SR24-19 HPT-SP10-SL14-T 264 730 4,569 82.9 1.69E+02 6.29E+00 Avg 5.25E+00 5.95E-01 7841% 32.2
PB06-02514-B SR24-19 HPT-SP10-SL14-B 289 691 3,941 82.9 1.60E+02 6.00E+00 1.65E+02 78,686 5.43E+00 6.06E-01 7437% 29.5
PB06-02515-T SR24-20 HPT-SP11-SL1-T 575 13362 125,363 91.7 8.71E+02 3.17E+01 Avg 3.50E+01 1.83E+00 40652% 24.9
PB06-02515-B SR24-20 HPT-SP11-SL1-B 468 1274 7,902 91.7 6.61E+02 2.43E+01 7.66E+02 405,297 2.99E+01 1.60E+00 30952% 22.1
PB06-02516-T SR24-20 HPT-SP11-SL2-T 198 290 902 95.9 3.64E+00 5.29E-01 Avg 1.92E+00 4.73E-01 224% 1.9
PB06-02516-B SR24-20 HPT-SP11-SL2-B 194 264 686 95.9 2.48E+00 3.79E-01 3.06E+00 1,693 1.24E+00 2.16E-01 150% 2.0
PB06-02517-T SR24-20 HPT-SP11-SL3-T 199 290 892 100.2 <MDA <MDA 0% N/A 1.35E-01 1.73E-01
PB06-02517-B SR24-20 HPT-SP11-SL3-B 161 298 1,343 100.2 4.50E-01 2.06E-01 <MDA 20% N/A 1.65E-01
PB06-02518-T SR24-20 HPT-SP11-SL4-T 193 272 775 96.0 <MDA <MDA 0% N/A 1.35E-01 2.11E-01
PB06-02518-B SR24-20 HPT-SP11-SL4-B 195 287 902 96.0 <MDA <MDA 0% N/A 1.35E-01 2.11E-01
PB06-02519-T SR24-20 HPT-SP11-SL5-T 160 278 1,157 94.5 <MDA <MDA 0% N/A 1.45E-01 2.14E-01
PB06-02519-B SR24-20 HPT-SP11-SL5-B 165 272 1,049 94.5 <MDA <MDA 0% N/A 9.17E-02 1.43E-01
PB06-02520-T SR24-20 HPT-SP11-SL6-T 154 270 1,137 0%
PB06-02520-B SR24-20 HPT-SP11-SL6-B 167 299 1,294 93.0 <MDA <MDA 0% N/A 1.25E-01 1.78E-01
PB06-02522-T SR24-20 HPT-SP11-SL7-T 194 234 392 90.7 <MDA <MDA 0% N/A 1.12E-01 1.82E-01
PB06-02522-B SR24-20 HPT-SP11-SL7-B 187 265 765 90.7 <MDA <MDA 0% N/A 1.42E-01 1.82E-01
PB06-02524-T SR24-20 HPT-SP11-SL8-T 173 274 990 95.0 <MDA <MDA 0% N/A 1.07E-01 1.74E-01
PB06-02524-B SR24-20 HPT-SP11-SL8-B 178 253 735 95.0 <MDA <MDA 0% N/A 1.07E-01 1.74E-01
PB06-02525-T SR24-20 HPT-SP11-SL9-T 176 252 745 92.9 <MDA <MDA 0% N/A 1.67E-01 1.78E-01
PB06-02525-B SR24-20 HPT-SP11-SL9-B 166 283 1,147 92.9 <MDA <MDA 0% N/A 2.17E-01 1.78E-01
PB06-02526-T SR24-20 HPT-SP11-SL10-T 167 264 951 94.0 <MDA <MDA 0% N/A 1.38E-01 2.16E-01
PB06-02526-B SR24-20 HPT-SP11-SL10-B 172 270 961 94.0 <MDA <MDA 0% N/A 1.38E-01 2.16E-01
PB06-02527-T SR24-20 HPT-SP11-SL11-T 174 267 912 94.2 <MDA <MDA 0% N/A 1.08E-01 1.76E-01
PB06-02527-B SR24-20 HPT-SP11-SL11-B 160 281 1,186 94.2 <MDA <MDA 0% N/A 1.36E-01 1.76E-01
PB06-02528-T SR24-20 HPT-SP11-SL12-T 197 293 941 90.0 <MDA <MDA 0% N/A 1.13E-01 1.83E-01
PB06-02528-B SR24-20 HPT-SP11-SL12-B 171 317 1,431 90.0 2.91E-01 1.34E-01 <MDA 13% N/A 1.84E-01
PB06-02529-T SR24-20 HPT-SP11-SL13-T 200 289 873 85.5 <MDA <MDA 0% N/A 1.52E-01 2.37E-01
PB06-02529-B SR24-20 HPT-SP11-SL13-B 185 273 863 85.5 <MDA <MDA 0% N/A 2.03E-01 2.37E-01
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SR-24
  CORE BORE SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-24 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/gSample #Sample Log # Weight (g)Shielded

Un-
Shielded

Field Measurement

DPM/   slice % Unity Cs:Co

Cs-137

Location

Co-60Slice 
average 
activity

dpm/    
100cm2

PB06-02530-T SR24-20 HPT-SP11-SL14-T 168 310 1,392 85.5 2.74E-01 1.33E-01 <MDA 12% N/A 1.93E-01
PB06-02530-B SR24-20 HPT-SP11-SL14-B 187 288 990 85.5 <MDA <MDA 0% N/A 1.62E-01 1.70E-01
PB06-02531-T SR24-20 HPT-SP11-SL15-T 171 334 1,598 96.7 <MDA <MDA 0% N/A 1.34E-01 2.10E-01
PB06-02531-B SR24-20 HPT-SP11-SL15-B 185 332 1,441 96.7 <MDA <MDA 0% N/A 1.34E-01 2.10E-01
PB06-02532-T SR24-20 HPT-SP11-SL16-T 166 427 2,559 87.8 <MDA <MDA 0% N/A 1.95E-01 1.88E-01
PB06-02532-B SR24-20 HPT-SP11-SL16-B 176 361 1,814 87.8 3.30E-01 1.45E-01 <MDA 15% N/A 1.88E-01
PB06-02533-T 1 SR24-20 HPT-SP11-SL17-T 160 653 4,833 157.5 <MDA <MDA 0% N/A 8.26E-02 1.29E-01
PB06-02533-B 1 SR24-20 HPT-SP11-SL17-B 157.5 <MDA <MDA 0% N/A 8.25E-02 1.29E-01

Number 24
Qualitative 

Only 359 208 208 136 136 360 136 150 223
Max 272.5 5.10E+04 1.81E+03 9.00E+03 3.19E+02 23181.8 834.4 4.01E-01 5.81E-01
Avg 103.7 2.01E+03 7.37E+01 2.21E+02 8.12E+00 592.4 73.6 1.27E-01 1.84E-01
SD 17.65 5.97E+03 2.19E+02 1.01E+03 3.57E+01 2305.64 178.66 3.52E-02 4.24E-02
Conf int +/- 0.63 2.79E+02 1.02E+01 5.83E+01 2.06E+00 8196% 10 1.94E-03 1.92E-03

= >50% Unity
######## = >100% Unity  

pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s
PB06-02289-T 5.75E+01 9.43E+00 1.55E+02 9.58E+00
PB06-02289-B 2.09E+01 5.54E+00 3.44E+01 7.00E+00
PB06-02295-T 7.63E-01 3.41E-01
PB06-02354-T 1.17E+00 9.07E-01
PB06-02379-B 9.99E-01 6.91E-01

SR-24 Additional Isotope Data

HPGe Log #

SR24-7 HPT-SP3-SL7-T

Cm-243

HPT-SP3-SL1-T
HPT-SP3-SL1-B

Sample #
SR24-7
SR24-7

U-235Eu-152 Am-241
Location

Eu-154

SR24-12 PPH-R6-SP1-SL1-T
SR24-14 PPH-R3-SP1-SL1-B
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SR-28
  CORE BORE AND SMEAR COMPOSITE SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-28 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-02747-T SR28-1 IM-1 SL1-T 82.6 1.13E+00 2.62E-01 Avg <MDA 52% N/A 1.21E-01
PB06-02747-B SR28-1 IM-1 SL1-B 82.6 8.11E-01 1.91E-01 9.73E-01 464 <MDA 37% N/A 1.47E-01
PB06-02748-T SR28-1 IM-1 SL2-T 81.4 <MDA Avg <MDA 0% N/A 1.06E-01 1.63E-01
PB06-02748-B SR28-1 IM-1 SL2-B 81.4 <MDA <MDA 0% N/A 1.38E-01 1.63E-01
PB06-02749-T SR28-1 IM-1 SL3-T 84.8 <MDA Avg <MDA 0% N/A 1.01E-01 1.17E-01
PB06-02749-B SR28-1 IM-1 SL3-B 84.8 <MDA <MDA 0% N/A 9.08E-02 1.17E-01
PB06-02752-T SR28-2 IM-2 SL1-T 71.6 3.12E+00 4.40E-01 Avg <MDA 142% N/A 8.15E-02
PB06-02752-B SR28-2 IM-2 SL1-B 71.6 2.14E+00 3.12E-01 2.63E+00 1,087 <MDA 97% N/A 1.15E-01
PB06-02753-T SR28-2 IM-2 SL2-T 74.0 <MDA Avg <MDA 0% N/A 1.33E-01 1.80E-01
PB06-02753-B SR28-2 IM-2 SL2-B 74 <MDA <MDA 0% N/A 1.38E-01 1.80E-01
PB06-02754-T SR28-3 IM-5 SL1-T 75.7 <MDA Avg <MDA 0% N/A 1.14E-01 1.78E-01
PB06-02754-B SR28-3 IM-5 SL1-B 75.7 <MDA <MDA 0% N/A 1.14E-01 1.76E-01
PB06-02755-T SR28-3 IM-5 SL2-T 76.8 2.16E-01 1.02E-01 Avg <MDA 10% N/A 1.43E-01
PB06-02755-B SR28-3 IM-5 SL2-B 76.8 <MDA <MDA 0% N/A 1.29E-01 1.43E-01
PB06-02756-T SR28-4 IM-1-4 SL1-T 78.3 3.52E+01 1.65E+00 Avg 4.50E+00 4.47E-01 1736% 8
PB06-02756-B SR28-4 IM-1-4 SL1-B 78.3 2.00E+01 1.24E+00 2.76E+01 12,462 2.57E+00 3.44E-01 986% 8
PB06-02757-T SR28-4 IM-1-4 SL2-T 85.8 <MDA Avg <MDA 0% N/A 1.25E-01 1.28E-01
PB06-02757-B SR28-4 IM-1-4 SL2-B 85.8 <MDA <MDA 0% N/A 1.21E-01 9.62E-02
PB06-02758-T SR28-5 IM-2-5 SL1-T 84.3 1.19E+01 8.93E-01 Avg <MDA 539% N/A 1.58E-01
PB06-02758-B SR28-5 IM-2-5 SL1-B 84.3 6.42E+00 6.35E-01 9.14E+00 4,444 <MDA 292% N/A 1.99E-01
PB06-02759-T SR28-5 IM-2-5 SL2-T 90.6 2.34E-01 9.77E-02 Avg <MDA 11% N/A 1.21E-01
PB06-02759-B SR28-5 IM-2-5 SL2-B 90.6 <MDA <MDA 0% N/A 9.71E-02 1.21E-01
PB06-02750-T SR28-6 0' FH Smear 1.0 2.05E+02 2.73E+01 3.94E+01 1.27E+01 10533% 5
PB06-02751-B SR28-7 FH-15' Smear 1.0 2.69E+03 1.13E+02 1.27E+02 1.84E+01 125920% 21

Number 0 24 12 12 4 4 24 4 12 20
Max 90.6 2.69E+03 1.13E+02 1.27E+02 1.84E+01 1259.2 21.1 1.38E-01 1.99E-01
Avg 73.9 2.48E+02 1.22E+01 4.34E+01 7.97E+00 58.5 10.5 1.17E-01 1.42E-01
SD 23.09 7.70E+02 3.27E+01 5.83E+01 9.05E+00 256.65 7.20 1.61E-02 3.15E-02
Conf int +/- 3.18 1.50E+02 6.37E+00 1.97E+01 3.05E+00 3534% 2 3.13E-03 4.75E-03

= >50% Unity
######## = >100% Unity  

Qualitative Only

pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s
NONE

U-235Eu-152 Am-241Eu-154

Sample Log # Weight (g)Shielded
Un-

Shielded

Field Measurement

DPM/   slice Cs:Co

Cs-137

Location

Co-60Slice 
average 
activity

dpm/    
100cm2

Sample #

% UnitySample #

Location

SR-29 Additional Isotope Data

HPGe Log #
Cm-243
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SR-29
  CORE BORE AND SMEAR SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-29 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-02700-T SR29-1 WB-15 IM1 SL1-T 97.8 1.50E+03 5.34E+01 Avg <MDA 68086% N/A 8.44E-02
PB06-02700-B SR29-1 WB-15 IM1 SL1-B 97.8 6.95E+02 2.50E+01 1.10E+03 618,759 <MDA 31595% N/A 8.43E-02
PB06-02702-T SR29-1 WB-15 IM1 SL2-T 101.1 2.37E-01 9.32E-02 Avg <MDA 11% N/A 1.09E-01
PB06-02702-B SR29-1 WB-15 IM1 SL2-B 101.1 <MDA 1.70E-01 99 <MDA 0% N/A 6.70E-02 1.09E-01
PB06-02704-T SR29-2 WB-15 IM14 SL1-T 95.8 7.45E+01 3.15E+00 Avg <MDA 3388% N/A 1.15E-01
PB06-02704-B SR29-2 WB-15 IM14 SL1-B 95.8 3.43E+01 1.68E+00 5.44E+01 30,070 3.88E-01 1.09E-01 1570% 88
PB06-02705-T SR29-2 WB-15 IM14 SL2-T 103.1 2.32E-01 9.14E-02 Avg <MDA 11% N/A 1.07E-01
PB06-02705-B SR29-2 WB-15 IM14 SL2-B 103.1 2.77E-01 9.99E-02 2.55E-01 151 <MDA 13% N/A 1.07E-01
PB06-02706-T SR29-3 WB 0 IM1 SL1-T 100.1 8.01E+02 2.89E+01 Avg 3.00E+00 3.10E-01 36501% 267
PB06-02706-B SR29-3 WB 0 IM1 SL1-B 100.1 6.37E+02 2.31E+01 7.19E+02 415,278 2.64E+00 3.11E-01 29022% 241
PB06-02707-T SR29-3 WB 0 IM1 SL2-T 105.6 4.55E+02 1.62E+01 Avg 1.54E+01 3.01E-01 21167% 30
PB06-02707-B SR29-3 WB 0 IM1 SL2-B 105.6 4.53E+02 1.65E+01 4.54E+02 276,628 1.66E+00 2.19E-01 20639% 273
PB06-02708-T SR29-4 WB 0 IM2 SL1-T 99.3 8.81E+01 3.63E+00 Avg 1.38E+00 2.18E-01 4045% 64
PB06-02708-B SR29-4 WB 0 IM2 SL1-B 99.3 3.85E+01 1.82E+00 6.33E+01 36,268 <MDA 1748% N/A 3.51E-01
PB06-02709-T SR29-4 WB 0 IM2 SL2-T 99.4 1.94E-01 8.51E-02 Avg <MDA 9% N/A 1.11E-01
PB06-02709-B SR29-4 WB 0 IM2 SL2-B 99.4 <MDA 1.33E-01 76 <MDA 0% N/A 6.82E-02 1.11E-01
PB06-02740-T SR29-4 WB 0 IM2 SL3-T 82.1 <MDA Avg <MDA 0% N/A 8.26E-02 1.35E-01
PB06-02740-B SR29-4 WB 0 IM2 SL3-B 82.1 <MDA <MDA N/A <MDA 0% N/A 8.26E-02 1.35E-01
PB06-02742-T SR29-4 WB 0 IM2 SL4-T 102.9 <MDA Avg <MDA 0% N/A 7.28E-02 1.08E-01
PB06-02742-B SR29-4 WB 0 IM2 SL4-B 102.9 1.94E-01 9.73E-02 1.33E-01 79 <MDA 9% N/A 1.08E-01
PB06-02744-T SR29-3 WB 0 IM1 SL3-T 101.4 8.83E+02 2.51E+01 Avg 1.85E+00 0.28246 40170% 476 1.96E-01
PB06-02744-B SR29-3 WB 0 IM1 SL3-B 101.4 9.03E+02 2.56E+01 8.93E+02 522,428 1.72E+00 0.24692 41113% 525 1.96E-01
PB06-02743-T SR29-3 WB 0 IM1 SL4-T 99.4 9.39E+02 3.38E+01 Avg 1.97E+00 0.25778 42745% 477 1.63E-01
PB06-02743-B SR29-3 WB 0 IM1 SL4-B 99.4 9.29E+02 3.34E+01 9.16E+02 525,401 1.94E+00 0.34886 42277% 480 1.55E-01
PB06-02745-T SR29-3 WB 0 IM1 SL5-T 100.9 2.39E+02 8.96E+00 Avg <MDA 10853% N/A 2.37E-01
PB06-02745-B SR29-3 WB 0 IM1 SL5-B 100.9 1.95E+02 7.42E+00 2.17E+02 126,278 <MDA 8865% N/A 3.09E-01
PB06-02746-T SR29-3 WB 0 IM1 SL6-T 108.0 9.98E+00 7.22E-01 Avg <MDA 454% N/A 1.24E-01
PB06-02746-B SR29-3 WB 0 IM1 SL6-B 108.0 5.93E+00 5.48E-01 4.99E+00 3,110 <MDA 269% N/A 1.24E-01
PB06-02731 SR29-5 WHB Mezz Smears 1.0 <MDA <MDA 0% N/A 1.83E+01 9.15E+00
PB06-02732 SR29-6 WHB 0' Smears 1.0 4.07E+02 5.06E+01 <MDA 18486% N/A 1.24E+01
PB06-02733 SR29-7 WHB -15' Smears 1 1.48E+04 4.47E+02 3.31E+01 9.23E+00 672958% 446

Number 0 31 25 25 11 11 31 11 6 24
Max 108.0 1.48E+04 4.47E+02 3.31E+01 9.23E+00 6729.6 525.1 1.83E+01 1.24E+01
Avg 90.2 9.63E+02 3.23E+01 5.92E+00 1.08E+00 353.5 306.0 3.12E+00 1.03E+00
SD 30.20 2.91E+03 8.79E+01 9.92E+00 2.71E+00 1197.63 185.85 7.45E+00 3.04E+00
Conf int +/- 3.66 3.92E+02 1.19E+01 2.02E+00 5.50E-01 14508% 38 2.05E+00 4.18E-01

= >50% Unity
######## = >100% Unity  

Qualitative Only

% UnitySample # Cs:Co

Cs-137

Location

Co-60Slice 
average 
activity

dpm/    
100cm2Sample Log # Weight (g)Shielded

Un-
Shielded

Field Measurement

DPM/   slice
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SR-29
  CORE BORE AND SMEAR SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-29 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g% UnitySample # Cs:Co

Cs-137

Location

Co-60Slice 
average 
activity

dpm/    
100cm2Sample Log # Weight (g)Shielded

Un-
Shielded

Field Measurement

DPM/   slice

pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s pCi/g 2s
PB06-02704-T 8.40E-01 5.04E-01
PB06-02708-T 1.47E+00 5.07E-01SR29-4

SR29-2
Sample #

WB 0' IM-2 SL1-T

Location

SR-29 Additional Isotope Data

HPGe Log #
Cm-243

WB -15' IM14 SL1-T

U-235Eu-152 Am-241Eu-154
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SR-31 
Reactor Office and Laboratory Building 

(8 pages) 



SR-31
  CONCRETE, TILE, AND SMEAR SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-31 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-02897 SR31-1 ROLB -15' Smears 1 <MDA <MDA 0% N/A 8.52E+00 8.24E+00
PB06-02925 SR31-2 ROLB-RM210-IM-1 115.7 7.68E+01 3.59E+00 <MDA 3490% N/A 8.43E-02
PB06-02926 SR31-3 ROLB-RM210-IM-4 72.6 3.98E+00 4.30E-01 6.56E-01 0.1262 201% 6
PB06-02965 SR31-4 ROLB 2nd Floor Men's Room Wall Tile 1 <MDA <MDA 0% N/A 1.75E+01 1.24E+01
PB06-02966 SR31-5 ROLB 2nd Floor Men's Room Floor Tile 1 <MDA <MDA 0% N/A 1.42E+01 1.37E+01
PB06-03002 SR31-6 ROLB 1st Floor Lobby Floor Tile 1 <MDA <MDA 0% N/A 2.21E+01 3.06E+01
PB06-03030 SR31-7 ROLB IM Smears 1 <MDA <MDA 0% N/A 1.06E+01 8.23E+00
PB06-03031 SR31-8 ROLB 1st Floor Smears 1 1.80E+01 9.92E+00 <MDA 819% N/A 7.44E+00
PB06-03032 SR31-9 ROLB 2nd Floor Smears 1.0 <MDA <MDA 0% N/A 1.27E+01 8.23E+00

PB06-03574 N/A ROLB -15' North Sump Sludge 960.1 2.70E-02 2.29E-02 <MDA 2.54E-02
PB06-03575 N/A ROLB -15' South Sump Sludge 971.5 <MDA <MDA 2.13E-02 2.21E-02
PB06-03576 N/A ROLB -15' Middle Sump Sludge 938.5 3.97E-02 1.83E-02 <MDA 2.23E-02

= >50% Unity
######## = >100% Unity  

All samples are Qualitative Only

2s pCi/g 2s pCi/g 2s pCi/g 2sSample # Location

Sample Log # Weight (g)Sample # Cs:Co

Cs-137

Location

U-235Eu-154
SR-31 Additional Isotope Data

HPGe Log #
Cm-243

Co-60

% Unity

G-25
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SR-32 
Services and Equipment Building 

(7 pages) 

 



SR-32
  CONCRETE, SLUDGE, AND SMEAR SAMPLES

PBRF-TBD-07-001, Rev. 0

SR-32 Sample Results 
Cs-137 Co-60

DCGL(eff) 2.2 DCGL 3.3 MDA MDA
pCi/g 2σ pCi/g 2σ pCi/g pCi/g

PB06-03232 SR32-1 Diesel Trench Smear Composite 1 2.57E+01 1.18E+01 <MDA 1169% N/A 1.12E+02
PB06-03222 SR32-2 CPT Trench Sludge 135.3 <MDA 5.86E+01 2.57E+00 1775% N/A 7.73E-01
PB06-03316 SR32-3 Smear Composite 1 <MDA <MDA 0% N/A 1.46E+01 8.18E+00
PB06-03317 SR32-4 IM Smear Composite 1 <MDA <MDA 0% N/A 1.26E+01 9.23E+00
PB06-03315 SR32-5 CPT IM-1 Concrete 69.7 <MDA <MDA 0% N/A 2.54E-01 4.41E-01
PB06-03564 SR32-6 CPT Trench Smear Composite 1 2.48E+01 1.04E+01 2.17E+01 7.71E+00 1788% 1
Number 0 6 2 2 2 2 6 1 4 4
Max 135.3 2.57E+01 1.18E+01 5.86E+01 7.71E+00 17.9 1.1 1.46E+01 1.12E+02
Avg 34.8 2.53E+01 1.11E+01 4.02E+01 5.14E+00 7.9 1.1 7.04E+00 3.23E+01
SD 56.37 0.63 0.97 26.05 3.63 8.92 7.58E+00 5.29E+01
Conf int +/- 15.52 0.30 0.46 12.42 1.73 246% 2.56E+00 1.79E+01

= >50% Unity
######## = >100% Unity  

All samples are Qualitative except Sample Number SR32-2

2s pCi/g 2s pCi/g 2s pCi/g 2s
NONE

Cs:Co

Cs-137

Location

U-235Eu-154
SR-31 Additional Isotope Data

HPGe Log #
Cm-243

Co-60

% UnitySample Log # Weight (g)Sample #

Sample # Location
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Cold Pipe Tunnel (CPT) 
Drain Piping Data 

(57 pages) 
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The data presented in this Appendix was provided by Babcock Services, Inc.  At the Plum Brook 
Reactor Facility (PBRF), Babcock provides radioactive material detection capability for under 
floor and underground piping using its patented pipe centering devices with 2” x 2” Sodium 
Iodide detectors.  This data represents information gathered in the Cold Pipe Tunnel drainage 
system from a point about100 feet west of the SEB sump to a north-south running tie-in to the 
sump (see drawings throughout this Appendix). 
 
        
Locations in the Cold Pipe Tunnel 
        
 Cs-137 (dpm/100 cm2) Co-60 (dpm/100 cm2) Cs:Co 
Identifier maximum minimum Average maximum minimum average ratio 

CPT-1 20,576 6,173 14,191 13,889 4,630 9,138 1.55 
CPT-2 15,850 7,711 11,599 18,114 2,937 6,897 1.68 

        
 
Locations not in the Cold Pipe Tunnel but on the same -15’0” elevation 
        
 Cs-137 (dpm/100 cm2) Co-60 (dpm/100 cm2) Cs:Co 
Identifier maximum minimum Average maximum minimum average ratio 

CPT-4 19,033 6,687 12,159 7,197 2,056 4,824 2.52 
CPT-6 27,778 12,860 17,732 9,259 4,630 6,566 2.70 
CPT-7 20,576 14,918 18,073 10,802 4,630 8,333 2.17 

CPT-7A 20,062 7,202 13,689 7,716 3,601 6,344 2.16 
CPT-8 22,634 12,860 16,902 10,802 3,601 6,944 2.43 
CPT-9 13,379 10,288 12,088 9,259 4,115 5,787 2.09 

        
 
The data show that for locations inside the Cold Pipe Tunnel, on average, the Cs:Co ratio is 
about 1.62:1 over almost 97 linear feet of pipe monitored for both Cs-137 and Co-60.  The 
remaining pipe in the Cold Pipe Tunnel was monitor for Cs-137 only so no ratio is possible.  
Interestingly enough, the approximate 101 feet of piping which is not in the tunnel but drains to 
the sump on the SEB -15’0 elevation, averages a Cs:Co ratio of about 2.35. 
 
Results from drains outside the tunnel give credibility to the use of an Adjusted Gross DCGL 
based on a mixture of Cs-137 and Co-60.  Results obtained from drains originating within the 
tunnel proper also give credibility to the use of a mixture of the two radionuclides previously 
mentioned; however, there are extenuating circumstances involved and, as such, the Co-60 
DCGL will be used exclusively while implementing the final status survey of the Cold Pipe 
Tunnel.  Concrete core data (see Appendix D) appears to conflict with the drain data leading to 
the decision to use the more conservative DCGL for Co-60.  
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CPT-1 
(8 pages) 

 
 
 

Cs-137 average 14,191 dpm/100 cm2

Co-60 average 9,138 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 1.55 
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CPT-2 
(8 pages) 

 
 
 

Cs-137 average 11,599 dpm/100 cm2

Co-60 average 6,897 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 1.68 



PBR
F-TBD

-07-001, R
ev. 0

H
-13



PBRF-TBD-07-001, Rev. 0

H-14



PBRF-TBD-07-001, Rev. 0

H-15



PBRF-TBD-07-001, Rev. 0

H-16



PBRF-TBD-07-001, Rev. 0

H-17



PBRF-TBD-07-001, Rev. 0

H-18



PBRF-TBD-07-001, Rev. 0

H-19



 
 
 
 
 
 
 

CPT-4 
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Cs-137 average 12,159 dpm/100 cm2

Co-60 average 4,824 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.52 
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Cs-137 average 17,732 dpm/100 cm2

Co-60 average 6,566 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.70 
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Cs-137 average 18,073 dpm/100 cm2

Co-60 average 8,333 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.17 
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Cs-137 average 13,689 dpm/100 cm2

Co-60 average 6,344 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.16 
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Cs-137 average 16,902 dpm/100 cm2

Co-60 average 6,944 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.43 
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Cs-137 average 12,088 dpm/100 cm2

Co-60 average 5,787 dpm/100 cm2

 
 

Cs-137 to Co-60 ratio = 2.09 
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The data presented in this Appendix was taken from an old MWH characterization package 
C1155-101C1, Hot Retention Area (HRA).  The Table I-1 below shows results from two samples 
(concrete pieces and pipe debris) taken inside the HRA and analyzed by Eberline Services at 
their Scarboro Road laboratory in Oak Ridge, Tennessee. 
 

Table I-1 
Off-Site Laboratory Analyses of Hot Retention Area 

Concrete Pieces and Drain Pipe Debris 
 

 CS050714-004 

COC 05-217-ON 

 CS050714-007 

COC 05-218-ON 
 CS050823-011 

COC 05-255-OFF 

 CS050823-012 

COC 05-255-OFF 

 

 

Identifiers 

 C1155 101C1 MI1G1 L04 2 2  C1155 101C1 MI1R1 L04 3 2 

Description  concrete pieces  drain pipe debris 
Results  Activity 

(pCi/g) 
MDA* 
(pCi/g) 

 Activity 
(pCi/g) 

MDA* 
(pCi/g) 

       
Ni-63  .658 6.14  9.22 6.38 
Sr-90  .978 .431  19.6 .447 
U-234  .826 .0884  .323 .0416 
U-235  .121 .0545  .0189 .0513 
U-238  .533 .0751  .214 .0414 
C-14  3.00 2.88  2.52 3.29 
H-3  7.30 4.05  3.85 5.34 

Fe-55  -1.27 2.08  -.496 2.20 
Bi-214  .926 .236    
Co-60  1.32 .112  13.4 .234 
Cs-137  18.8 .121  187 .336 
Eu-152  .184 .738  -.0257 .694 
Eu-154  .0572 .277  .0255 .430 
Eu-155  .260 .233  .377 .572 
Ni-94  .00752 .105  .143 .282 

Sb-125  .120 .511  -.431 1.66 
       

Cs-137/Co-60 ratio  14.2   14.0  
 
*  Boldface items indicate the result was less than MDA  
 
The data show that for locations inside the Hot Retention Area, on average, the Cs:Co ratio is 
about 14.1:1.  Results from the HRA give credibility to the use of an Adjusted Gross DCGL 
based on a mixture of Cs-137 and Co-60.  The datum from SR28 (sample 28-5) shows only Cs-

I-2 
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137 with no Co-60 (see Appendix G, SR-28) and Table I-2 below shows the results of Hot 
Retention Area samples analyzed on site. 
 

Table I-2 
On-Site Analyses of Samples Taken from the Hot Retention Area 

 

Sample Number Cs-137 (pCi/g) Co-60 (pCi/g) Cs-137:Co-60 ratio 

1-1 floor debris 6.78 .598 11.34 

1-2 floor debris 6.39 .467 13.68 

2-1 concrete pieces 20 .978 20.45 

2-2 concrete pieces 21.2 1.47 14.42 

2-3 concrete pieces 27.2 1.69 16.09 

3-1 drain pipe debris 111 8.24 13.47 

3-2drain pipe debris 178 12.4 14.35 

4C1 floor drain sediment 5.34 .343 15.57 

4C2 floor drain sediment 6.25 .508 12.30 

    

  Average 14.63 
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Appendix I,
Addendum 1
Isotopic Analysis of Concrete Chips and Drain Debris

PBRF-TBD-07-001, Rev. 0

Hot Retention Area -6'0" Hot Retention Area -6'0"
Survey Point #2-2 (Concrete Pieces) Survey Point #3-2 (Drain Pipe Debris)

Result MDC Used Disribution Result MDC Used Disribution
pCi/gm pCi/gm pCi/gm % pCi/gm pCi/gm pCi/gm %

H-3 7.30E+00 4.05E+00 7.30E+00 24.88% 3.85E+00 5.34E+00 5.34E+00 2.37%
Cs-137 1.88E+01 1.21E-01 1.88E+01 64.07% 1.87E+02 3.36E-01 1.87E+02 82.85%
Co-60 1.32E+00 1.12E-01 1.32E+00 4.50% 1.34E+01 2.34E-01 1.34E+01 5.94%
Sr-90 9.78E-01 4.31E-01 9.78E-01 3.33% 1.96E+01 4.47E-01 1.96E+01 8.68%
U-234 8.26E-01 8.84E-02 8.26E-01 2.81% 3.23E-01 4.16E-02 3.23E-01 0.14%
U-235 1.21E-01 5.45E-02 1.21E-01 0.41% 1.89E-02 5.13E-02 5.13E-02 0.02%

Cs/Co ratio= 1.42E+01 2.93E+01 100% Cs/Co ratio= 1.40E+01 2.26E+02 100%

C1155 101C1 MI1R1 L04 3 2 (CS050823-012)C1155 101C1 MI1G1 L04 2 2 (CS050823-011)
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Appendix I,
Addendum 2
Isotopic Analysis of Concrete Chips and Drain Debris

Adjusted Gross DCGL per Sample
(Building Re-Use DCGLs)

PBRF-TBD-07-001, Rev. 0

HOT RETENTION AREA

Hot Retention Area -6'0" ft
Survey Point #2-2 (Concrete Pieces)

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 8.26E-01 8.84E-02 8.26E-01 2.81% N/A N/A
U-235 2.71E+04 1.21E-01 5.45E-02 1.21E-01 0.41% N/A N/A

BETA
Cs-137 4.05E+04 1.88E+01 1.21E-01 1.88E+01 64.07% 1.00 2.47E-05
H-3 9.10E+06 7.30E+00 4.05E+00 7.30E+00 24.88% 0.39 4.27E-08
Co-60 1.10E+04 1.32E+00 1.12E-01 1.32E+00 4.50% N/A N/A
Sr-90 3.31E+04 9.78E-01 4.31E-01 9.78E-01 3.33% N/A N/A
Cs-137 to Co-60 ratio = 1.42E+01 2.93E+01 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0281 0.872 8.94E-07 26,916.79 8.55E-01
U-235 2.71E+04 0.0041 0.128 1.52E-07 3,943.02 1.45E-01

0.0323 1.000 1.05E-06 30860 1.00
Adjusted Gross DCGL 30860 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.04E+04 0.6407 0.891 1.58E-05 30,591.66 7.57E-01
Co-60 1.10E+04 0.0450 0.063 4.09E-06 2,147.93 1.95E-01
Sr-90 3.31E+04 0.0333 0.046 1.01E-06 1,591.42 4.81E-02

0.7190 1.000 2.09E-05 34331 1.00
Adjusted Gross DCGL 34331 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 30860 0.0323 1.05E-06 1,103.90 3.58E-02
DCGL (beta) 34331 0.9677 2.82E-05 33,102.94 9.64E-01

1.0000 2.92E-05 34207 1.00
Adjusted Gross DCGL 34207 dpm/100cm2 (alpha plus beta)

Hot Retention Area -6'0" ft
Survey Point #3-2 (Drain Pipe Debris)

DCGL Results MDA Used Nuclide Ratio to Ratio/
ALPHA (dpm/100cm2) (pCi/gram) (pCi/gram) (pCi/gram) Distribution Surrogate DCGL

U-234 3.15E+04 3.23E-01 4.16E-02 3.23E-01 0.14% N/A N/A
U-235 2.71E+04 1.89E-02 5.13E-02 5.13E-02 0.02% N/A N/A

BETA
Cs-137 4.05E+04 1.87E+02 3.36E-01 1.87E+02 82.85% 1.00 2.47E-05
H-3 9.10E+06 3.85E+00 5.34E+00 5.34E+00 2.37% 0.03 3.14E-09
Co-60 1.10E+04 1.34E+01 2.34E-01 1.34E+01 5.94% N/A N/A
Sr-90 3.31E+04 1.96E+01 4.47E-01 1.96E+01 8.68% N/A N/A
Cs-137 to Co-60 ratio = 1.40E+01 2.26E+02 100.00%

Adjusted Gross DCGL
DCGL Nuclide Alpha Nuclide Fraction/ Unity Rule Check

ALPHA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL
U-234 3.15E+04 0.0014 0.863 4.54E-08 26,591.02 8.44E-01
U-235 2.71E+04 0.0002 0.137 8.39E-09 4,223.28 1.56E-01

0.0017 1.000 5.38E-08 30814 1.00
Adjusted Gross DCGL 30814 dpm/100cm2 (alpha)

DCGL Nuclide Beta Nuclide Fraction/ Unity Rule Check
BETA (dpm/100cm2) Fraction Fraction DCGL Gross*Fract Fract/DCGL

Cs-137 4.05E+04 0.8285 0.850 2.05E-05 29,090.58 7.18E-01
Co-60 1.10E+04 0.0594 0.061 5.40E-06 2,084.57 1.90E-01
Sr-90 3.31E+04 0.0868 0.089 2.62E-06 3,049.07 9.21E-02

0.9747 1.000 2.85E-05 34224 1.00
Adjusted Gross DCGL 34224 dpm/100cm2 (beta)

Adjusted Gross DCGL (combined alpha plus beta)
DCGL Nuclide Fraction/ Unity Rule Check

(dpm/100cm2) Fraction DCGL Gross*Fract Fract/DCGL
DCGL (alpha) 30814 0.0017 5.38E-08 56.74 1.84E-03
DCGL (beta) 34224 0.9983 2.92E-05 34,161.19 9.98E-01

1.0000 2.92E-05 34218 1.00
Adjusted Gross DCGL 34218 dpm/100cm2 (alpha plus beta)

C1155 101C1 MI1G1 L04 2 2 (CS050823-011)

C1155 101C1 MI1R1 L04 3 2 (CS050823-012)
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Building Exterior Surfaces 
(34 pages) 

 
 
 
 

C1111 301C1 Reactor Building Roof and Exterior Walls 
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This Appendix contains the summary sheets from seven characterization survey packages 
performed to document the radiological status of the roofs and exterior wall surfaces of six 
buildings:  Reactor Building, Hot Laboratory, Fan House, Waste Handling, Primary Pump 
House, and ROLB.  The Primary Pump House survey was performed once when jib cranes and 
various other pieces of fixed equipment were still in place on the roof and again after all fixed 
equipment was removed from both outside and inside the building. 
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In this Appendix are data that can be used as summaries from six characterization survey 
packages performed to document the radiological status of the interior and exterior surfaces of 
five structures.  These structures supported operations inside the reactor building, but they did 
not contain systems or equipment that would have the potential to become contaminated by those 
same operations. 
 
For the most part, these survey packages are some of the earliest written on this project, dating 
back to 2003.  As such, they may not be considered as rigorous as packages written more 
recently.  Also, they may not appear to be as rigorous due to the lack of potential for 
contamination. 
 
At the outset of this decommissioning project, both the Gas Services Building (1135) and the 
Gas Compressor Building (1136) were found to contain a large amount of loose equipment and 
materials which had to be surveyed and removed prior to taking the two buildings down.  With 
the exception of the Reactor Security Building (1191) and the Reactor Radar and Weather Tower 
House, all that remains of the other structures are either the concrete pads that the buildings sat 
on or concrete trenches or basins.  Building 1191 is still in use by the Project and excavation  
work will have to be performed to expose the concrete pad for 1152 prior to its being surveyed. 
Not all of the Out Buildings have been surveyed; however, the ones that have not been surveyed 
are not expected to show signs of detectable contamination from operations at the PBRF. 
 
The list of Out Buildings is as follows: 
1135 – Reactor Gas Services Building 
1136 – Reactor Compressor Building 
1151 – Reactor Water Tower 
1152 – Reactor Cooling Tower 
1153 – Reactor Sludge Basins 
1154 – Cold Retention Basins 
1157 – Reactor Precipitator 
1161 – Reactor Substation 
1191 – Reactor Security Building 
1192 – Reactor Effluent Metering System 
1193 – Reactor Radar and Weather Tower House 
1195/9837 – Reactor Cryogenic and Gas Supply System 
1196 – Reactor Gas Storage Structure 
 
On the next page, a site map shows where each of the structures in this Appendix is located. 
 
At this time, a DCGL cannot be determined for either the Cold Retention Basins (1157) or the  
Reactor Effluent Metering System (1192).  No samples have been taken on these structures 
because they are still in use.  Structure 1192 is the PBRF liquid release point and, as such, is 
known to have controlled the release of radioactive effluents during plant operations.  In 
addition, soil samples taken both upstream and downstream of this structure have revealed the 
presence of plant-related radioactivity dominated by the isotopes Cs-137, Co-60, and Sr-90.
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It is known that the Cold Retention Basins have leaked in the past and plant-related radioactive 
material has been found on the underside of the basins.   
 
A DCGL of 40,500 dpm/100 cm2 should be used during the FSS of the remaining eleven 
structures.  Since the results of the six survey packages revealed no detectable contamination 
greater than release criteria, the other structures were built at the same time and of the same 
materials, and there is no reason to believe that plant-related contaminants migrated to any of the 
buildings not surveyed, they should be surveyed to the least stringent criteria. 
 
These are miscellaneous structures, other than building foundations, which can be found around 
the site.  These consist of field drainage wing walls, foundations for abandoned towers, 
transformer pads, electrical and piping vaults adjacent to buildings, valve pits, tank and 
transformer pedestals, sidewalks, and slabs outside of personnel doors and roll-up doors.  These 
miscellaneous structures are listed in Appendix L with their proposed DCGLs.  
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Reactor Gas Services Building 
Interior and Exterior Surveys 
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

4 -74 <MDA <MDA 0
27 -16 <MDA <MDA 0
-6 333 <MDA <MDA 0
-7 -16 <MDA <MDA 0

39 <MDA <MDA 0
157 <MDA <MDA 0
-78 <MDA <MDA 10
228 <MDA <MDA 0
178 <MDA <MDA
-215 <MDA <MDA
133 <MDA <MDA
253 <MDA <MDA
245 <MDA <MDA
96 <MDA <MDA
439 <MDA <MDA
-42 <MDA <MDA
427 <MDA <MDA
667 <MDA <MDA
352 <MDA <MDA
650 <MDA <MDA
530 <MDA <MDA
456 <MDA <MDA
750 <MDA <MDA
522 <MDA <MDA
489 <MDA <MDA
328 <MDA <MDA
820 <MDA <MDA
-12 <MDA <MDA
107 <MDA <MDA
120 <MDA <MDA
-145 <MDA <MDA
137 <MDA <MDA
195 <MDA <MDA
207 <MDA <MDA
170 <MDA <MDA

D1135 402C1

Interior and Exterior Surveys of the Gas Services Building 
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

985 <MDA <MDA
474 <MDA <MDA

<MDA 22.66
<MDA <MDA

MAX 27 985 0 23 10
MIN -7 -215 0 23 0
MEDIAN -1.00 207 N/A 22.66 0.00
MEAN 4.50 267 N/A 22.66 1.25
STD. DEV. 15.80 282 N/A N/A 3.54
dev/mean 351.13% 105.61% N/A N/A 282.84%

Gamma spec of 1L sump water sample 0.267 pCi/g (MDA 0.231 pCi/g) Cs-137
Survey of brick, metal, bare concrete, and miscellaneous material

K-7



 
 
 
 
 
 

D1136 402C1 
Interior & Exterior Surveys 

of the 
Reactor Compressor Building 

(3 pages) 



PBRF-TBD-07-001, Rev. 0

Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

692 <MDA <MDA 0
497 <MDA <MDA 0
500 <MDA <MDA 0
895 <MDA <MDA 0
791 <MDA <MDA 0
638 <MDA <MDA 0
882 <MDA <MDA
646 <MDA <MDA
903 <MDA <MDA
435 <MDA <MDA
688 <MDA <MDA
551 <MDA <MDA
547 <MDA <MDA
447 <MDA <MDA
447 <MDA <MDA
580 <MDA <MDA
103 <MDA <MDA
120 <MDA <MDA
-12 <MDA <MDA
103 <MDA <MDA
-112 <MDA <MDA
170 <MDA <MDA
207 <MDA <MDA
158 <MDA <MDA
28 <MDA <MDA

-318 <MDA <MDA
-266 <MDA <MDA
-5 <MDA <MDA

373 <MDA <MDA
-46 <MDA <MDA
-32 <MDA <MDA
313 <MDA <MDA
-159 <MDA <MDA
117 <MDA <MDA
126 <MDA <MDA

D1136 402C1

Reactor Compressor Building Interior and Exterior Structural Surfaces
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

-168 <MDA <MDA
159 <MDA <MDA
5 <MDA <MDA

135 <MDA <MDA
-70 <MDA <MDA
285 <MDA <MDA
131 <MDA <MDA
70 <MDA <MDA

-225 <MDA <MDA
75 <MDA <MDA
303 <MDA <MDA
79 <MDA <MDA

-374 <MDA <MDA
-224 <MDA <MDA
-56 <MDA <MDA
87 <MDA <MDA
114 <MDA <MDA
63 <MDA <MDA
337 <MDA <MDA

MAX 0 903 0 0 0
MIN 0 -374 0 0 0
MEDIAN N/A 129 N/A N/A 0.00
MEAN N/A 217 N/A N/A 0.00
STD. DEV. N/A 323.62 N/A N/A N/A
dev/mean N/A 148.94% N/A N/A N/A

Survey of brick, metal, bare concrete, and miscellaneous material

Note:  There were no direct alpha measurement downloads in this survey package.

Note:  It is suspected that the surveyor may have mixed up the beta field count from the background
counts because it is unlikely that one could obtain rather large negative values from shielded versus
unshielded.  The bottom line is that, even with these suspected reversing errors, there is no
contamination above the relaease criteria for this structure.  The corrugated metal building itself was
removed and all that remains is a concrete pad to which the building was attached.
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

19 1715 <MDA <MDA 0
15 -112 <MDA 26.25 38
-3 -196 <MDA <MDA 0
19 40 <MDA <MDA 0

-175 <MDA <MDA 0
-181 <MDA <MDA 0

<MDA <MDA 0
<MDA <MDA 0
<MDA <MDA 0
<MDA <MDA 0
<MDA <MDA 0
<MDA <MDA
<MDA <MDA
<MDA <MDA
<MDA <MDA

MAX 19 1715 <MDA 26 38
MIN -3 -196 <MDA 26 0
MEDIAN 17.00 -144 N/A 26.25 0.00
MEAN 12.50 182 N/A 26.25 3.45
STD. DEV. 10.50 756.15 N/A N/A 11.46
dev/mean 84.03% 415.85% N/A N/A 331.66%

Survey of metal and miscellaneous material

Note:  It is apparent that the surveyor mixed up the field count from the background counts because it
is unlikely that one could obtain four out of six negative values from shielded vs. unshielded readings.
It is strongly suspected that the sign on readings -112, -196, 40, -175, and -181 should be reversed.
The bottom line is that there is no contamination above the release criteria present on this structure.
As of this writing the water tower was removed in October, 2004 and all that exists is a concrete
pedestal.

D1151 401C1

Reactor Water Tower Structural Surfaces Interior and Exterior
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

18 76 <MDA <MDA 0
47 71 <MDA <MDA 0
62 -101 <MDA <MDA 2
31 -34 <MDA 32.93
0 172 <MDA <MDA

310 <MDA <MDA
80 <MDA <MDA
214 <MDA <MDA
76 <MDA <MDA
71 <MDA <MDA

-146 <MDA <MDA
214 <MDA <MDA
-84 <MDA <MDA
138 <MDA <MDA
-71 <MDA <MDA
25 <MDA <MDA
113 <MDA <MDA
534 <MDA <MDA
381 <MDA <MDA
704 <MDA <MDA
915 <MDA <MDA
737 <MDA <MDA
754 <MDA <MDA
-8 <MDA <MDA
74 <MDA <MDA

-199 <MDA <MDA
-178 <MDA <MDA
-166 <MDA <MDA
-116 <MDA <MDA
-137 <MDA <MDA
-348 <MDA <MDA
-348 <MDA <MDA
-402 <MDA <MDA
-58 <MDA <MDA
67 <MDA <MDA

D1195 401C1

Reactor Cryogenic & Gas Supply Building
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Direct Alpha Direct Beta Loose Alpha Loose Beta Tritium
dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2 dpm/100 cm2

150 <MDA <MDA
223 <MDA <MDA
-62 <MDA <MDA
79 <MDA <MDA
120 <MDA <MDA
302 <MDA <MDA
618 <MDA <MDA
-20 <MDA <MDA
-35
-40
142
4

-565
12
357
8

-409
188
506
632
110
118
-137
-11
67

MAX 62 915 0 33 2
MIN 0 -565 0 33 0
MEDIAN 31.00 71.00 N/A 32.93 0.00
MEAN 31.60 100.73 N/A 32.93 0.67
STD. DEV. 24.21 295.57 N/A N/A 1.15
dev/mean 76.63% 293.43% N/A N/A 173.21%

Sand from blast shield was 0.0717 pCi/g Cs-137 (MDA 0.0384 pCi/g)
Survey of metal, miscellaneous material, and bare concrete

Note:  It is apparent that the surveyor mixed up the field count from the background counts because
it is highly unlikely that one could obtain a run of nine straight negative readings and rather large
negative readings at that (-199, -178, -166, -116, -137, -348, -348, -402, -58).  Even if the values
were all positive, it would have no material effect on the outcome -- that there is no contamination
above the release crieteria present on this structure.
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Appendices D, F, G, H, I, J, and K present data, calculations, and/or arguments for using various 
DCGLs at the PBRF.  This Appendix will delineate the applicable DCGLs on a room-by-room 
and building-by-building basis.  Good engineering judgment has been used to extend the DCGLs 
to adjacent areas where data has not been and can not be collected but, because of both the 
historical and operational use of the area, would be expected to result in having the same DCGL. 
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Building 1111 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

INTERIOR:

INSIDE CONTAINMENT VESSEL:
Area 2

Work Space Inside Containment, 0' 1 337.11 191.51 630.67 912.08 2,071.37 11,563
Area 17

Test Area Inside Containment, -25' 1 187.08 226.20 601.14 187.08 1,201.50 37,235
Area 18

Canal E 1 123.28 151.50 425.72 0.00 700.50 31711
Area 23

Quadrant A 1 84.36 80.61 226.51 0.00 391.48 13,450
Area 24

Quadrant B 1 55.68 59.38 184.95 0.00 300.01 21,566
Area 25

Quadrant C 1 84.36 80.61 226.51 0.00 391.48 21,566
Area 26

Quadrant D 1 61.19 62.82 176.53 0.00 300.54 21,566
Area 29

Sub-Pile Room 1 7.30 19.15 21.71 0.00 48.16 11,563
Area 30

Elevator Pit and Stairwell 1 38.41 99.30 0.00 0.00 137.71 11,563
TOTAL: 978.77 971.08 2,493.74 1,099.16 5,542.75

OUTSIDE CONTAINMENT VESSEL:
Area 1

General Floor Area at Grade 1/2 1,091.61 389.69 1,203.92 1,201.89 3,887.11 29,060
Area 3, Canals

Canal F 1 34.93 34.44 137.89 0.00 207.26 31,711
Canal G 1 42.18 46.13 170.73 0.00 259.04 31,711
Canal H 1 33.17 39.01 109.63 0.00 181.81 31,711

Area 4, Shop Area
Rooms 102 and 103 3 76.18 73.76 61.13 76.18 287.25 29,060
Room 104 3 38.09 49.38 40.92 38.09 166.48 29,060
Room 105 3 38.09 49.38 40.92 38.09 166.48 29,060

Count Rooms
Room 5, Experimental Control Room 2 76.44 42.88 35.53 76.44 231.29 29,060

FSS 
Class

REACTOR BUILDING Area (m2) DCGL
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Building 1111 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

FSS 
Class

REACTOR BUILDING Area (m2) DCGL

Room 6, Counting Room 2 9.45 25.60 21.22 9.45 65.72 29,060
Room 7, Janitor Closet 2 10.49 26.62 22.06 10.49 69.66 29,060
Room 8, Restroom 2 9.97 26.11 21.64 9.97 67.69 29,060
Room 9, Locker 2 27.01 42.77 35.45 27.01 132.24 29,060
Room 10, Personnel Decontamination 2 9.97 26.11 21.64 9.97 67.69 29,060

Area 11, Office Area Mezzanine
Room 15, Reactor Control Room 2 76.44 42.88 48.60 76.44 244.36 29,060
Room 16, Restroom at Elevation 12' 2 6.50 20.73 23.50 6.50 57.23 29,060
Room 28, Storage 2 7.90 22.56 25.57 7.90 63.93 29,060
Rooms 202 and 203, Electrical Rooms 2 58.22 67.87 76.94 58.22 261.25 29,060
Room 204, Office 2 29.11 43.48 49.29 29.11 150.99 29,060
Room 205, Office 2 32.02 45.92 52.06 32.02 162.02 29,060
Room 206, Office 2 15.18 31.19 35.35 15.18 96.90 29,060
Room 207, Office 2 15.18 31.19 35.35 15.18 96.90 29,060
Room 208, Office 2 15.18 31.19 35.35 15.18 96.90 29,060
Room 209, Office 2 15.18 31.19 35.35 15.18 96.90 29,060
Pipe Chase 2 4.10 20.22 22.92 4.10 51.34 29,060
Mezzanine Walkway 2 92.25 0.00 0.00 0.00 92.25 29,060

Area 20
Work Area at Elevation -15' 1 740.64 214.53 253.98 740.64 1,949.79 35,296

Area 21
Work Area at Elevation -25' 1 276.13 164.09 444.59 276.13 1,160.94 14,600

Area 22
Pump Room and Roof 1/2 124.33 62.38 73.09 62.16 321.96 14,600

Area 33
Air Locks 1 and 2 1 23.78 71.35 0.00 11.89 107.02 11,563

TOTAL: 3,029.72 1,772.65 3,134.62 2,863.41 10,800.40

BUILDING EXTERIOR:
Building Roof 2 2,388.31 0.00 0.00 0.00 2,388.31 27,166
Building Exterior Walls 3 0.00 273.25 959.58 0.00 1,232.83 27,166

TOTAL: 2,388.31 273.25 959.58 0.00 3,621.14
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Building 1112 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

BUILDING INTERIOR:
Hot Cells

Hot Cell 1 31.77 49.38 67.26 31.77 180.18 34,404
Hot Cell 2 12.82 28.65 39.03 12.82 93.32 34,404
Hot Cell 3 8.92 24.38 33.22 8.92 75.44 34,404
Hot Cell 4 5.95 19.51 26.57 5.95 57.98 34,404
Hot Cell 5 5.95 19.51 26.57 5.95 57.98 34,404
Hot Cell 6 5.95 19.51 26.57 5.95 57.98 34,404
Hot Cell 7 5.95 19.51 26.57 5.95 57.98 34,404

Mezzanine
Above Hot Cells 1 and 2 87.85 80.05 112.10 56.07 336.07 38,647
Above Hot Cells 3 through 7 96.15 94.18 149.83 96.15 436.31 38,647

Cold Work Areas
Room 8 and Air Lock 207.84 166.42 298.47 207.84 880.57 38,647
Room 8A, Vestibule 5.89 21.03 0.00 5.89 32.81 38,647
Room 9, Manipulator Repair Shop 46.25 55.78 29.23 46.25 177.51 38,647
Room 10, Office 8.88 17.99 0.00 4.44 31.31 38,647

Lavatory Areas
Room 11, Locker Area 21.27 51.18 0.00 21.27 93.72 38,647
Room 12, Cold Lavatory 20.21 47.82 0.00 20.21 88.24 38,647
Area 13, Pipe Space 5.57 34.19 0.00 5.57 45.33 38,647
Room 14, Change Room 19.28 43.73 0.00 19.28 82.29 38,647
Room 15, Hot Lavatory 26.33 82.32 0.00 26.33 134.98 38,647
Room 15A, Closet 2.32 14.86 0.00 2.32 19.50 38,647
Room 16, Hot Work Area 184.25 82.65 159.37 277.51 703.78 38,647

Hot Handling Area
Room 17, Hot Handling Room 64.28 53.92 119.26 124.90 362.36 38,647

HOT LABORATORY Area (m2) DCGLFSS 
Class
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Building 1112 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

HOT LABORATORY Area (m2) DCGLFSS 
Class

Area 26, Valve Pit 38,647
Area 18

Canal J 58.90 79.04 222.10 0.00 360.04 38,647
Hot Dry Storage

Room 19, Hot Dry Storage 70.37 68.07 232.77 0.00 371.21 38,647
Room 19A, Off-Gas Cleanup 14.04 36.27 124.03 0.00 174.34 38,647
Room 19, Removable Slabs and Area Above 19.75 77.80 164.11 123.12 384.78 38,647

Area 20
Canal K 63.41 73.76 207.27 0.00 344.44 38,647

Decontamination Areas
Room 21, Storage and Roof 22.69 36.80 0.00 11.35 70.84 38,647
Room 22, Repair Shop 64.34 70.81 119.88 64.34 319.37 38,647
Room 23, Decontamination Room 35.92 51.82 58.74 35.92 182.40 38,647
Room 24, Storage 54.87 59.44 100.62 54.87 269.80 38,647

Hot Pipe Tunnel 
Area 25A 136.58 125.78 46.74 136.58 445.68 35,781
Area 25B 129.59 139.35 73.02 129.59 471.55 35,781
Area 25C 18.81 50.17 0.00 18.81 87.79 35,781

Mezzanine

Room 27 131.00 126.25 137.98 131.00 526.23 38,647

TOTAL: 1,693.95 2,021.93 2,601.31 1,696.92 8,014.11

BUILDING EXTERIOR:
Building Roof 1,312.93 0.00 0.00 0.00 1,312.93 27,166
Building Exterior Walls 0.00 229.43 3,102.62 0.00 3,332.05 27,166
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Building 1112 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

HOT LABORATORY Area (m2) DCGLFSS 
Class

TOTAL: 1,312.93 229.43 3,102.62 0.00 4,644.98
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Building 1131 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

BUILDING INTERIOR:

First Floor Areas
Area 1, Shop and Equipment 1/3 216.68 118.07 208.76 216.68 760.19 27,166
Room 1, Chemistry Laboratory & Records 2/3 36.37 51.82 42.95 36.37 167.51 27,166
Room 2, Counting 2/3 13.44 29.36 24.33 13.44 80.57 27,166
Room 3, Office 2/3 13.44 29.36 24.33 13.44 80.57 27,166
Room 4, Corridor 2/3 10.06 35.26 29.22 10.06 84.60 27,166
Room 5, Locker 2/3 7.75 22.86 18.95 7.75 57.31 27,166
Room 6, Restroom 2/3 14.42 30.48 25.26 14.42 84.58 27,166
Room 7, Janitor's Closet 2/3 2.79 14.02 11.62 2.79 31.22 27,166
Room 8, Restroom Vestibule 2/3 1.30 9.14 7.58 1.30 19.32 27,166
Room 9, Vestibule 2/3 5.08 18.19 15.08 5.08 43.43 27,166
Room 10, Corridor 2/3 18.52 39.12 32.43 18.52 108.59 27,166
Room 11, Control Room 2/3 99.89 83.42 69.14 106.20 358.65 27,166
Room 12, Chlorine 2/3 19.50 25.09 16.97 9.75 71.31 27,166
Room 13, Water Treatment 2/3 415.82 163.98 381.46 198.13 1,159.39 27,166
Room 15, Boiler 2/3 182.79 108.61 272.08 182.79 746.27 27,166
Room 16, Parts and Storage 2/3 26.99 42.27 38.25 26.99 134.50 27,166
Room 17, Vertical Lift 2/3 18.43 34.34 31.08 18.43 102.28 27,166
Room 18, Engine Room 2/3 498.64 188.56 472.38 498.64 1,658.22 27,166

Mezzanine Areas
Room 1A, Instrument Repair 3 21.03 37.19 23.28 21.03 102.53 27,166
Room 2A, Instrument Repair 3 25.56 40.54 25.38 25.56 117.04 27,166
Room 3A, Instrument Repair 3 30.77 45.42 28.43 30.77 135.39 27,166
Addition Mezzanine Walkway and Stairs 16.09 24.38 15.27 16.09 71.83 27,166
Area 14, Mezzanine 2/3 23.54 9.55 5.01 23.54 61.64 27,166
Room 19, Chemical Storage 2/3 147.08 18.80 9.85 147.08 322.81 27,166
Room 19A, Chemical Storage 1/3 47.07 0.00 0.00 47.07 94.14 27,166

SERVICE EQUIPMENT BUILDING Area (m2) DCGL
FSS 

Class
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Building 1131 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

SERVICE EQUIPMENT BUILDING Area (m2) DCGL
FSS 

Class

Cold Pipe Tunnel 
Area 23, under Building 1131 1 170.39 176.78 200.40 170.38 717.95 11,000
Area 23, from 1131 to 1152 1 91.04 102.41 116.10 91.04 400.59 11,000
Area 23, under 1152 1 50.63 78.64 116.11 50.63 296.01 11,000
Area 23, from 1151 to 1152 1 28.18 83.50 18.06 0.00 129.74 11,000
Area 23, under 1151 1 5.95 16.72 0.00 4.12 26.79 11,000
Area 23, from 1111 to 1131 1 284.84 284.07 148.85 284.84 1,002.60 11,000

Basement Areas
Room 20, Auxiliary Equipment 3 90.11 58.32 70.56 90.11 309.10 27,166
Room 21, Water Treatment Pump 3 145.10 80.16 96.97 145.10 467.33 27,166
Area 22, Clear Well 3 39.57 68.68 75.24 39.57 223.06 27,166
Area 27, Generator/Compressor Pit 3 42.96 70.92 91.20 0.00 205.08 27,166
Room 25, Electrical and Batteries 2/3 92.60 46.63 53.77 92.60 285.60 27,166
Area 26, Pit 3 14.81 40.05 21.57 0.00 76.43 27,166
Area 24, Closet, Basement 3 9.10 34.75 44.68 9.10 97.63 27,166

TOTAL: 2,978.33 2,361.46 2,882.60 2,669.41 10,891.80

BUILDING EXTERIOR:
Building Roof 2 1,572.61 0.00 0.00 0.00 1,572.61 27,166
Building Exterior Walls 3 0.00 361.30 901.23 0.00 1,262.53 27,166

TOTAL: 1,572.61 361.30 901.23 0.00 2,835.14
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PBRF-TBD-07-001, Rev. 0

Building 1132 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

BUILDING INTERIOR:
First Floor Operating Area 

Room 1, Operating Area 1 257.57 140.21 180.31 280.17 858.26 36,857
Room 2, Restroom 1 18.58 24.38 5.34 9.29 57.59 36,857
Room 3, Janitor's Closet 1 10.22 18.90 4.14 5.11 38.37 36,857
Room 4, Deionizer 1 14.91 41.45 40.34 14.91 111.61 36,857
Room 5, Office 1 6.50 20.73 26.65 6.50 60.38 36,857

Basement Areas
Room 6, Air Monitor 1 17.03 34.03 26.49 17.03 94.58 36,857
Room 7, Sump Room 1 20.16 44.92 20.02 20.45 105.55 36,857
Room 8, Equipment Room 1 255.41 128.17 99.78 255.41 738.77 36,857
Lab 1 39.05 35.97 13.37 39.05 127.44 36,857
Area 10, Stairwell 1 8.47 24.69 19.22 0.00 52.38 36,857
Resin Pit 1 12.63 30.48 0.50 8.71 52.32 36,857

Hot Pipe Chase to Fan House 1 45.38 126.23 0.00 45.38 216.99 36,857
TOTAL: 705.91 670.16 436.16 702.01 2,514.24

BUILDING EXTERIOR:
Building Roof 2 325.42 0.00 0.00 0.00 325.42 27,166
Building Exterior Walls 2 0.00 144.51 196.86 0.00 341.37 27,166

TOTAL: 325.42 144.51 196.86 0.00 666.79

FAN HOUSE
FSS 

Class

Area (m2) DCGL
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Building 1133 Floor Lower 
Walls

Upper 
Walls Ceiling Total  (dpm/100 cm2)

BUILDING INTERIOR:
Operating Areas 

Room 1, Operating Area 1 173.31 127.00 260.10 204.97 765.38 40,051
Room 2, Decontamination 1 39.39 50.50 103.42 39.39 232.70 40,051
Area 16, Stair Housing 1 9.20 26.12 25.62 0.00 60.94 40,051

Laundry Area 
Room 3, Laundry 1 20.32 36.58 13.59 20.32 90.81 40,051
Room 4, Clean Clothing 1 15.68 31.70 11.78 15.68 74.84 40,051
Room 5, Storage 1 8.32 23.98 8.91 8.32 49.53 40,051
Room 6, Laboratory 1 14.72 31.29 11.63 14.72 72.36 40,051
Room 7, Office 1 14.60 31.19 11.59 14.60 71.98 40,051
Room 8, Corridor 1 11.94 33.43 12.42 11.94 69.73 40,051
Room 9, Janitor's Closet 1 1.80 12.50 4.64 1.80 20.74 40,051
Room 10, Closet 1 1.34 10.06 3.74 1.34 16.48 40,051
Room 11, Contaminated Change 1 11.35 28.04 10.42 11.35 61.16 40,051
Room 12, Clean Restroom 1 16.36 34.50 12.82 16.36 80.04 40,051
Room 13, Corridor 1 12.26 46.63 17.33 12.26 88.48 40,051
Pipe Chase 1 2.09 14.02 5.21 2.09 23.41 40,051
Room 14, Boiler Room 1 36.75 50.60 65.07 36.75 189.17 40,051

Basement Work Areas 
Room 15, Access and Work Area 1 147.92 72.38 71.02 147.92 439.24 40,051
Room 19, Access Tunnel 1 28.99 41.45 45.32 28.99 144.75 40,051

Evaporator Work Areas 
Room 17, Preparation 1 43.28 44.76 43.92 43.28 175.24 40,051
Room 18, Evaporator 1 48.55 67.69 60.18 48.55 224.97 40,051

Mezzanine 1 143.89 88.63 0.00 143.89 376.41 40,051
TOTAL: 802.06 903.05 798.73 824.52 3,328.36

BUILDING EXTERIOR:    

WASTE HANDLING BLDG. DCGL
FSS 

Class

Area (m2)
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Building 1133 Floor Lower 
Walls

Upper 
Walls Ceiling Total  (dpm/100 cm2)

WASTE HANDLING BLDG. DCGL
FSS 

Class

Area (m2)

Building Roof 2 437.63 0.00 0.00 0.00 437.63 27,166
Building Exterior Walls 2 0.00 188.72 362.97 0.00 551.69 27,166

TOTAL: 437.63 188.72 362.97 0.00 989.32
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Building 1134 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

BUILDING INTERIOR:
Interior Rooms 

Room 1, Pump 1 35.95 32.00 47.25 11.37 126.57 26,348
Room 2, Pump 1 35.95 32.00 47.25 11.37 126.57 26,348
Room 3, Pump 1 35.95 32.00 47.25 11.37 126.57 26,348
Room 4, Heat Exchanger 1 99.64 79.86 117.91 97.04 394.45 11,186
Room 5 1 13.97 29.81 44.01 11.80 99.59 26,348
Room 6, Bypass Deionizer 1 23.83 39.32 58.05 21.66 142.86 26,348
Room 7 1 90.81 96.97 235.54 90.81 514.13 26,348
Room 8 1 82.74 107.22 138.54 77.87 406.37 26,348
Mezzanine 1 0.00 0.00 0.00 0.00 0.00 26,348

Resin Pit 1 12.63 27.87 0.00 12.63 53.13 26,348
TOTAL: 431.47 477.05 735.80 345.92 1,990.24

BUILDING EXTERIOR:
Building Roof 1 482.27 0.00 0.00 0.00 482.27 27,166
Building Exterior Walls 1 0.00 134.88 276.23 0.00 411.11 27,166

TOTAL: 482.27 134.88 276.23 0.00 893.38

FSS 
Class

PRIMARY PUMP HOUSE Area (m2) DCGL
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Building 1141 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

BUILDING INTERIOR:
Area 1, Northeast Stairwell 2 28.99 23.77 29.38 14.59 96.73 27,166
Area 2, Elevator and Shaft 2 5.58 18.90 104.94 5.58 135.00 27,166
Area 3, Elevator Machinery 2 19.52 41.65 51.46 19.52 132.15 27,166
Area 4, Cold Test Area 1 163.98 91.09 112.56 163.98 531.61 27,166
Area 5, Areaway 1 65.23 51.97 69.44 65.23 251.87 27,166
Area 8, Vestibule 1 9.59 26.52 32.77 9.59 78.47 27,166
Area 9, Restroom 1 7.59 22.15 27.37 7.59 64.70 27,166
Area 10, Janitor's Closet 1 3.54 15.65 19.34 3.54 42.07 27,166
Area 11, Building Service Equipment 2 156.85 111.56 137.85 156.85 563.11 27,166
Area 14, Tool Crib 2 12.12 19.81 24.48 12.12 68.53 27,166
Area 15, General Shop Area 2 87.97 69.38 85.73 87.97 331.05 27,166
Area 16, Telephone Exchange 2 27.53 43.49 53.74 27.53 152.29 27,166
Area 17, Vault 1 13.41 29.46 36.40 13.41 92.68 30,831

Area 6, Sump Room 1 48.71 60.25 71.83 48.71 229.50 27,166
Area 7, Crawl Space 3 344.90 139.53 0.00 344.90 829.33 27,166
Area 12, Counting Rooms 2 33.64 49.69 61.41 33.64 178.38 27,166
Area 13, Electronic Shop 2 16.10 32.10 39.67 16.10 103.97 27,166
Area 13A, Calibration Room 2 15.91 22.15 36.54 15.91 90.51 27,166

Utility Tunnel 1 0.00 206.64 0.00 0.00 206.64 27,166
First (1st) Floor Offices 

Room 100 3 19.03 34.95 27.21 19.03 100.22 27,166
Room 101 3 19.03 34.95 27.21 19.03 100.22 27,166
Room 102 3 19.03 34.95 27.21 19.03 100.22 27,166
Room 103 3 19.03 34.95 27.21 19.03 100.22 27,166
Room 104 3 15.60 33.74 26.26 15.60 91.20 27,166
Room 105 3 16.21 36.48 28.40 16.21 97.30 27,166
Room 106 3 15.41 33.53 26.10 15.41 90.45 27,166

Area (m2) DCGLOFFICE AND LABORATORY BUILDING
FSS 

Class
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Building 1141 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

Area (m2) DCGLOFFICE AND LABORATORY BUILDING
FSS 

Class

Room 107 3 18.35 34.34 26.74 18.35 97.78 27,166
Room 108 3 17.09 34.14 26.58 17.09 94.90 27,166
Room 109, 110 and 111, Classroom 2/3 55.74 67.06 52.20 55.74 230.74 27,166
Room 121, Conference Room 2/3 38.57 52.83 41.13 38.57 171.10 27,166
Room 122 2/3 29.61 46.02 35.83 29.61 141.07 27,166
Room 123 2/3 17.37 34.75 27.05 17.37 96.54 27,166
Room 124 2/3 17.72 34.75 27.05 17.72 97.24 27,166
Room 125 2/3 17.72 34.75 27.05 17.72 97.24 27,166
Room 126 2/3 18.57 34.75 27.05 18.57 98.94 27,166
Men's Restroom 2 13.71 34.14 26.58 13.71 88.14 27,166
Women's Restroom 2 13.54 34.14 26.58 13.54 87.80 27,166
Lavatory 2 4.12 16.30 12.69 4.12 37.23 27,166
Janitor's Closet 2 2.55 12.80 9.97 2.55 27.87 27,166
Pipe Chase 2 3.56 21.74 16.92 3.56 45.78 27,166
Hallways 3 307.17 201.32 156.73 307.17 972.39 27,166

First (1st) Floor Work Areas
Room 112, First Aid 2 28.56 48.37 37.65 28.56 143.14 27,166
Room 113, Office 2 5.78 19.30 15.03 5.78 45.89 27,166
Room 114, Health and Safety Operations 2 37.51 51.32 39.95 37.51 166.29 27,166
Room 115, Office 2 32.26 45.72 35.59 32.26 145.83 27,166
Room 116, Receiving 2 18.01 41.30 32.15 18.01 109.47 27,166
Room 117 and 118, Electronic Laboratory 1/2 68.64 77.02 59.96 68.64 274.26 27,166
Room 119 and 120, Electronic Laboratory 1/2 55.36 59.95 46.67 55.36 217.34 27,166
East/West Hallways 2 51.48 87.17 67.86 51.48 257.99 27,166

Middle Stairwell 2 0.00 0.00 0.00 0.00 0.00 27,166
Northeast Stairwell 28.99 32.31 25.15 0.00 86.45 27,166
Southeast Stairwell 2 16.55 24.99 19.46 0.00 61.00 27,166
Second (2nd) Floor Offices

Room 200 3 18.80 35.76 28.27 18.80 101.63 27,166
Room 201 3 19.81 35.76 28.27 19.81 103.65 27,166
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Building 1141 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

Area (m2) DCGLOFFICE AND LABORATORY BUILDING
FSS 

Class

Room 202 3 19.81 35.76 28.27 19.81 103.65 27,166
Room 203 3 19.81 35.76 28.27 19.81 103.65 27,166
Room 216 3 20.07 35.97 28.44 20.07 104.55 27,166
Room 217, Library 3 46.97 55.97 44.26 46.97 194.17 27,166
Room 218 3 20.07 35.97 28.44 20.07 104.55 27,166
Room 219 3 20.07 35.97 28.44 20.07 104.55 27,166
Room 220 3 20.07 35.97 28.44 20.07 104.55 27,166
Room 221 3 20.07 35.97 28.44 20.07 104.55 27,166
Room 222 3 49.52 65.84 52.06 49.52 216.94 27,166
Room 223 3 19.81 35.76 28.27 19.81 103.65 27,166
Men's Restroom 3 7.06 26.42 20.89 7.06 61.43 27,166
Men's Locker Room 8.75 35.61 28.15 8.75 81.26 27,166
Women's Restroom 3 4.18 20.12 15.91 4.18 44.39 27,166
Women's Locker Room 8.64 29.52 28.15 8.64 74.95 27,166
Janitor's Closet 3 2.55 12.80 10.12 2.55 28.02 27,166
Hallways 3 86.21 146.30 119.54 86.21 438.26 27,166

Second (2nd) Floor Work Areas
Room 204/206, Materials Laboratory 1 66.16 90.22 71.34 66.16 293.88 27,166
Room 205, Materials Laboratory 1 19.68 37.70 29.81 19.68 106.87 27,166
Room 206, Materials Laboratory 1 0.00 0.00 0.00 0.00 0.00 27,166
Room 207, Chemical Storage 1 32.55 50.35 39.81 32.55 155.26 27,166
Room 207A, Counting Room 1 15.05 31.09 24.58 15.05 85.77 27,166
Room 208, Office 1 14.64 34.95 27.64 14.64 91.87 27,166
Room 208A, Darkroom 1 12.08 32.61 25.79 12.08 82.56 27,166
Room 208B, Darkroom 1 12.08 32.61 25.79 12.08 82.56 27,166
Room 209, Chemical Laboratory 1 27.59 43.28 34.22 27.59 132.68 27,166
Room 210, Chemical Laboratory 1 27.59 43.28 34.22 27.59 132.68 27,166
Room 211/212, Chemical Laboratory 1 63.08 67.15 53.10 63.08 246.41 27,166

L-16



PBRF-TBD-07-001, Rev. 0

Building 1141 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

Area (m2) DCGLOFFICE AND LABORATORY BUILDING
FSS 

Class

Room 213, Chemical Laboratory 1 32.89 49.38 39.04 32.89 154.20 27,166
Room 213A, Chemical Laboratory 1 34.84 49.38 39.04 34.84 158.10 27,166
Room 214/215, Chemical Laboratory 1 38.86 53.04 41.93 38.86 172.69 27,166
Janitor's Closet 1 3.10 14.23 11.25 3.10 31.68 27,166
Pipe Chase 1 2.81 16.76 13.26 2.81 35.64 27,166
Hallways 1 55.00 90.22 71.34 55.00 271.56 27,166

Northeast Stairwell 28.43 29.26 23.14 28.43 109.26 27,166
Southeast Stairwell 17.42 18.29 14.46 17.42 67.59 27,166

TOTAL: 3,019.15 4,035.62 3,326.52 2,959.21 13,340.50

BUILDING EXTERIOR:
Building Roof 2 1,176.07 0.00 0.00 0.00 1,176.07 27,166
Building Exterior Walls 3 0.00 343.45 918.73 0.00 1,262.18 27,166

TOTAL: 1,176.07 343.45 918.73 0.00 2,438.25
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Building 1155 Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

Hot Retention Area "Vault" 1 409.70 174.35 494.43 409.70 1,488.18 34,213
Above-grade Pipe Chase 1 121.52 146.14 0.00 121.52 389.18 34,213
Hot Pipe Chase to Fan House 1 0.00 0.00 0.00 0.00 0.00 34,213

TOTAL: 531.22 320.49 494.43 531.22 1,877.36

BUILDING EXTERIOR:
Roof 27,166
Exterior Walls 27,166

TOTAL: 0.00 0.00 0.00 0.00 0.00

FSS 
Class

HOT RETENTION AREA DCGLArea (m2)
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Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

Numbered Facilities
1135 - Gas Services Building
Concrete slab 3 27,166
Electrical trench 3 27,166
Electrical vault 3 27,166
Concrete pad at former east roll-up door 3 27,166
Concrete pad (extended Driveway A - N of 1135) 3 44' by 1135 to Driveway A 27,166
Cryogenic tank supports (WNW of 1135) 3 5' x 2'4" x 2' tall 27,166

1136 - Compressor Building
Concrete slab 3 27,166
Compressor foundation 3 27,166
Surge tank supports 3 27,166
Concrete pipe trench 3 27,166
Electrical Man Hole (between North Rd and 1136) 3 7' square pad, 2'6" OD metal MH cover 27,166
Electrical Man Hole interior 3 27,166
Electrical Man Hole (W of  above Man Hole) 3 7' square pad, 2'6" OD metal MH cover 27,166
Electrical Man Hole interior 3 27,166

1151 - Water Tower
Four tower pedestals 3 27,166

1152 - Cooling Tower
Cooling Tower slab 3 approx. 70' x 70' 27,166
Pump Clearwell (internal surfaces) 3 27,166

OUT BUILDINGS and STRUCTURES
FSS 

Class

Area (m2) DCGL
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Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

OUT BUILDINGS and STRUCTURES
FSS 

Class

Area (m2) DCGL

Pump Clearwell & Cold Pipe Tunnel (external surfaces) 3 145.35 47.98 27,166
Concrete pedestals (S of Clearwell) 3 1.18 27,166
Valve pit (E of Cooling Tower pad and CB #10A) 3 27,166

1153 - Sludge Settling Basins
Sludge Settling Basin #1 3 27,166
Valve pit (SE corner of Basin #1) 3 27,166
Sludge Settling Basin #2 3 27,166
Valve pit (SW corner of Basin #2) 3 27,166
Pump pit (between the two basins) 3 27,166
Valve pit (WNW of Basin #1) 3 4' x 5.5' outside dim. 27,166
Wing wall (SE of Basin #2) 3 27,166
Valve pit (N of wing wall) 3 4' OD 27,166

1154 - Cold Retention Basins To Be Removed
Cold Retention Basin #1 1 To Be Removed
Cold Retention Basin #2 1 To Be Removed
CRB valve pit cover (W of CRB #1) 3 To Be Removed
CRB valve pit interior 1 To Be Removed
Electrical Manhole #3 (N of CRB #1) 3 27,166
Wing wall (W of CRB #1) 3 27,166

1157 - Precipitator
Pit (NE of precipitator) 3 27,166
Sludge Blow Off pit (E of precipitator) 3 27,166
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Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

OUT BUILDINGS and STRUCTURES
FSS 

Class

Area (m2) DCGL

Raw water pipe pit (SE of precipitator) 3 27,166
Sump pit (SE of precipitator) 3 27,166

1161 - Substation
Sub-Station E transformer pad 3 27,166
Cable vault under Sub-Station E pad 3 27,166
Unit Sub-Station #1 transformer pad (WNW of main pad) 3 27,166
Unit Sub-Station #2 transformer pad (WSW of main pad) 3 27,166
Five concrete pads (E of main pad) 3 27,166
One concrete pad (SW of main pad) 3 27,166

1191 - Security Building
Room 100, Visitor Control 3 44.38 53.64 24.02 44.38 166.42 27,166
Room 101, Utility 3 2.82 13.72 6.14 2.82 25.50 27,166
Room 102, Furnace 3 5.44 18.80 8.42 5.44 38.10 27,166
Lavatory 3 3.50 15.03 5.73 3.50 27.76 27,166
Sub-Total (interior surfaces) 56.14 101.19 44.31 56.14 257.78
Building Roof 3 61.14 0.00 0.00 0.00 61.14 27,166
Building Exterior Walls 3 0.00 64.31 33.70 0.00 98.01 27,166
Sub-Total (exterior surfaces) 61.14 64.31 33.70 0.00 159.15
Electrical pit (SE corner of building) 3 27,166
Radio tower foundation (S wall) 3 27,166
Pad at W personnel door 3 27,166
Pad at personnel access/egress (W side of N wall) 3 27,166
Pad at personnel access/egress (E side of N wall) 3 27,166
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Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

OUT BUILDINGS and STRUCTURES
FSS 

Class

Area (m2) DCGL

Sidewalks into Control Point trailer 3 27,166
Wing wall (S of building) 3 27,166
Abandoned weather tower concrete foundation (ESE of 
1191 and WSW of 1112) 3 27,166

Abandoned weather tower electrical pit 3 27,166

1192 - Effluent Metering System
Internal surfaces 1 33,834
External surfaces 3 33,834
Wing wall (S of Pentoliote Road) 1 33,834

1193 - Radar and Weather Tower House
Internal surfaces 3 27,166
External surfaces 3 27,166
Concrete pad 3 27,166
Electrical pit (N of building) 3 27,166

1195/9837 - Cryogenic & Gas Supply System
1195 concrete pad 3 27,166
9837 concrete pad 3 27,166
Concrete pipe trench to 1136 and 1111 (interior) 3 27,166
Concrete pipe trench to 1136 and 1111 (exterior) 3 27,166
Concrete pipe trench access (E side of N wall of 1111) 3 27,166
Concrete pad (N of 1195) 3 7' x 9' x 8" thick 27,166
Concrete piping supports (2) between 1195 to 7' x 9' pad 3 16" square 27,166
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Floor Lower 
Walls

Upper 
Walls Ceiling Total (dpm/100 cm2)

OUT BUILDINGS and STRUCTURES
FSS 

Class

Area (m2) DCGL

1196 - Gas Storage Structure 3
Concrete ring with 2 pads 3 27,166
Concrete piping supports (8) from concrete pipe trench 3 27,166
Helium heater pad 3 7' square pad 27,166

Un-numbered Facilities
Structures associated with the Fan House (1132)
Electrical pit (N side of E wall) 3 27,166
Covering outside east personnel door 3 27,166
Resin pit pad (W side of S wall) 3 27,166
Resin pit interior 3 27,166
Corrugated pipe in ground (just off SW corner of 
building) 2'9" OD, visible water approx. 11' below grade 27,166
Four tank pedestals  (W side of building) rise to 4'4" above grade 27,166
Electrical pit (N wall with plywood cover) 3 27,166
Pad at north roll-up door 3 27,166
Pad at north personnel door 3 27,166
Two exhaust duct pedestals (between stack & 1132) 3 27,166
Stack pedestal 1

Structures associated with Waste Handling (1133)
Pad at north personnel door 3 27,166
Sidewalk from north personnel door 3 27,166
Vault cover (E side of building) 3 27,166
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Vault interior 3 27,166
Pad at south side roll-up door 1 27,166
Pad at west roll-up and personnel doors 3 27,166
Radwaste Staging area (S of Waste Handling) 3 27,166
Wing wall (between RW staging and Line 3 Road) 3 27,166
Radwaste scale area concrete pad (S of Waste Handling) 3 27,166

Structures associated with the Hot Laboratory (1112)
Electrical Manhole #1 (N side of E wall) 3 27,166
Unit Sub-Station #4 transformer pad (E side of 1112) 1 27,166
Cable vault under Sub-Station #4 1 27,166
Pad at east side roll-up and personnel doors 3 27,166
Hot Pipe Tunnel covering (S of E personnel door) 1 27,166
Sidewalk at west side personnel entrance 3 27,166
Unit Sub-Station #5 transformer pad (north end of 1112 
west wall) 3 27,166

Cable vault under Sub-Station #5 3 27,166

Structures associated with the ROLB (1141)
Front porch on west side of building 3 15' x 6'6" outside dimensions 27,166
Sidewalks on west side (including out to Line 2 Rd.) 3 27,166
Pad at east personnel door 3 27,166
Pad at south side roll-up and personnel doors (by 1111) 3 27,166
Outside stairwell pit (adjacent to Area Way cover) 3 27,166
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Structures associated with the Reactor Bldg. (1111)
Pad at personnel door (W side of N wall) 3 27,166
Pad at personnel door (E side of N wall) 3 27,166
Sidewalks on north side of building 3 27,166
Pad with rail extensions at north roll-up door 1 27,166
Vault (E side of N wall) 3 27,166
Unit Sub-Station #3 transformer pad (N end of E wall) 3 27,166
Cable vault under Sub-Station #3 3 27,166
Pad at personnel door (S side of E wall next to 1134) 1 27,166
Pad at west roll-up door 1 27,166
Pad at west personnel door 1 27,166
Air intake pit on the west wall 3 27,166

Structures assoc. with Primary Pump House (1134)
Sidewalks on north side 3 27,166
Pad at north side personnel entrance 3 27,166
Vault with checker plate cover (N wall) 3 7' x 3' outside dimensions 27,166
Vault interior 3 27,166
Sidewalks on east side 3 27,166
Pad at east side roll-up door 3 27,166
Pad at south personnel entrance 3 27,166
Resin pit pad (south wall) 3 27,166
Resin pit interior 3 27,166
Pump pit pad and adjacent slab (south of resin pit) 3 27,166
Pump pit interior 3 27,166
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Structures associated with the SEB (1131)
Pad at east side roll-up door (boiler room) 3 27,166
Pad at north personnel door (SEB Addition) 3 27,166
Pad at east personnel door (SEB addition) 3 27,166
Pad at south personnel door (SEB addition) 3 27,166
Pad at roll-up door (E end of S wall) 3 27,166
Pad at personnel door (E side of S wall) 3 27,166
Sidewalks from east doors to Driveway E 3 27,166
Two air intake structures on south side 3 27,166
Pad at roll-up door (W end of S wall) 3 27,166
Pad at personnel door (W end of S wall) 3 27,166
Pad at west personnel door 3 27,166
Sidewalk from W personnel door to Line 3 Rd. 3 27,166
Pipe pit (W end of N wall next to personnel door) 3 2.5' x 7'8" outside dimensions 27,166
Pad at personnel door (W end of N wall) 3 27,166
Sidewalks along north side of building 3 27,166
Pad at roll-up door (W end of N wall) 3 27,166
Pad at personnel door (E end of N wall) 3 27,166
Valve pit (NE of SEB) 3 2.5' OD metal cover 27,166

Structures associated with the ERB
Pipe support (inside SW corner) 1 27,166

Structures associated with the Drying Basins
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Drying Basin #1 3 filled with bull rushes and water 27,166
Basin #1 discharge to drainage ditch 3 27,166
Drying Basin #2 3 filled with bull rushes and water 27,166
Basin #2 discharge to drainage ditch 3 27,166

TOTAL: 381.09 378.98 156.02 112.28 833.86
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