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1.0 PURPOSE

The purpose of this Decommissioning Technical Basis Document (DTBD) is to establish
the average nuclide fraction for structures and to derive the resulting structure DCGL. In
addition, the use of surrogates is also discussed.

2.0 DISCUSSION

Individual nuclide DCGLs were previously derived for structures in DTBD 04-004
based on the building occupant dose model. This DTBD employs site sample data
to determine the nuclides present in structural materials as well as the relative
amounts of the nuclides, including the hard-to-detect nuclides. The sample data
are then subjected to the "10 percent rule" in order to remove those nuclides
contributing less than a small fraction of the dose to the building occupant. In
addition, the individual nuclide fractions are averaged to derive the structure DCGL
for the site. Finally, the adjusted data are then analyzed to derive the specific dose
for each sample and for all of the samples combined to ensure the DCGL is less
than 25 mrem. Surrogate DCGLs are also calculated using both Cs-137 and,
where appropriate, Co-60.

3.0 DEFINITIONS

Surrogate DCGL
A derived concentration guideline value for one or more hard to detect nuclides based on
the relationship to an easily detected radionuclide. If there is an established ratio among
concentrations of n nuclides in a survey unit or site nuclide mix the concentration of every
nuclide can be expressed in terms of any one of them. The measured nuclide is called a
surrogate nuclide for the others in the known mixture.

Special Areas
Areas of the site that have significantly different nuclide ratios, which require, separate
DCGLs.

4.0 TECHNICAL POSITION

The use of surrogate DCGLs requires that nuclide ratios are consistent. The ratios and
their consistency are presented in this DTBD. The nuclide fractions determined for the
structures are based on the results of examining the individual sample nuclide fractions
and the resulting dose contribution from the individual sample spreadsheets in Attachment
8.1 and their dose contribution as found in Attachment 8.2. Special Areas were
determined based on results of Attachments 8.1.2 and 8.2. Section 6.5 of this DTBD
defines the DCGL for Special Areas.
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5.0 LIMITATIONS

None

6.0 TECHNICAL BASES

Concrete samples were collected from each of the power block structures from surface
areas of known contamination. Several of the highest activity samples were sent off site
for analysis of the hard to detect radionuclides. The samples were analyzed for the
nuclide suite established in DTBD 04-001. Using the highest activity samples available
from each building provided the greatest chance of establishing the ratios of the hard to
detect nuclides including the TRU's that are usually present at very low levels in
comparison to the easily detected nuclides. In all, eight contaminated concrete samples
were analyzed for hard to detect nuclides (Attachments 8.1.1). Three samples were
obtained from the Reactor Building, three from the Auxiliary Building, and one each from
the Fuel and Turbine Buildings. The sample locations, identification codes and off site
sample analysis identification are listed in Table 6.1 below.

Table 6.1
Concrete Surface Samples

Location Code Location GEL Lab Sample
Number Number

SB8260060 SC02A Turbine Building Condenser Pit 113907001 1
SA8120111 SC01A Spent Fuel Pool Wall 113907002 2
SA8110411 SCOIA Reactor Bldg. -27 El. Incore Area 113907004 4
SB8110251 SCO0A Reactor Bldg. -27 El. West of Trench 113907005 5
SD8110351 SCOIA Reactor Bldg. -27 El. East of Trench 113907006 6
SB8130670 SC02A Auxiliary Bldg. -20 El. Crud Tank Pump Room 113907007 7
SB8130710 SC02A Auxiliary Bldg. -20 El. East Decay Heat Cooler Room 113907008 8
SB8130030 SC02A Auxiliary Bldg. -47 El. East Decay Heat Pump Room 113907009 9

6.1 Individual Sample Spreadsheets (Attachment 8.1.2)

Attachment 8.1.2 presents spreadsheets for each sample that contain the sample nuclide
activity, nuclide fraction, individual nuclide DCGL and dose contribution as well as the
removed dose fraction. The spreadsheets illustrate the adjusted DCGL for the specific
sample location based on the remaining nuclides in the mixture. The individual nuclide
activity for each sample was divided by the total sample activity to arrive at the nuclide
ratios to examine the nuclide concentrations at the time of sample collection. The results
of the individual sample analyses were decayed to July 2008 to match the expected time
of site release. The decayed individual nuclide activity levels were then divided by the
total sample activity to arrive at the July.2008 nuclide ratios (listed as the "nf' column) in
each sample. The nuclide fractions were then divided by the individual nuclide DCGLs,
as derived using RESRAD-Build with the building occupant dose model as described in
DTBD 04-004 and the results summed. Examining these sample results with regard to
nuclides removed from the mix due to their minimal dose contribution (<10%)'resulted in
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the selection of nine radionuclides to constitute the major dose contributing nuclides to the
structures. These nuclides are: Co-60, Sr-90, Cs-1 34, Cs-137, Pu-238, Pu-239, Pu-240,
Pu-241 and Am-241 (The nuclide fraction is discussed in Section 6.2 of this DTBD).
These results were carried through two iterations; the first provided the sample gross beta
DCGL after removal of the "insignificant", dose fraction. For the second iteration the
remaining nuclides and subsequent mixture were subjected to the adjusted individual
nuclide DCGL. The adjusted individual nuclide DCGL accounts for the fraction of the
dose removed. Table 6.2 presents the initial and adjusted DCGL for each sample
location.'

Table 6.2
RSNGS Structures Initial and Adjusted Gross Beta DCGL (dpm/100 cm2 )

Location Sample Initial Adjusted
Code Number Structure DCGL DCGL

SB8260060 1 Turbine Building 4.85E+04 4.50E+04
: SC02A0111

SA8120111 2 Spent Fuel Pool 5,54E+04 5.50E+04
SC01A ____SA8110411
SC01A 4 Reactor Bldg. -27 El. Incore Area 5.49E+04 5.40E+04

SB8110251
SC01A 5 Reactor Bldg. -27 El. West of Trench 5.30E+04 5.26E+04

SD8110351
SC01A 6 Reactor Bldg. -27 El. East of Trench 4.80E+04 4.64E+04

SB8C306702 7 Auxiliary Bldg. -20 El. CTPR 1.64E+04 1.61.E+04SC02A _ _ _ _ __ _ _ _ _

SB8130710 8 'Auxiliary Bldg. -'20 El. EDHCR 5.43E+04 5.39E+04

SC02A -
SB8130030 9 Auxiliary Bldg. -47 El. EDHPR 4.72E+04 4.38E+04SC02A ______ _ _

' • • 8 Sample Average 4.72E+04 4.59E+04

5.16E+04' 5.01 E+04
7 Sample Average

The spreadsheets in 8.1.2 reflect the initial and adjusted nuclide DCGL based on
those nuclides selectedto represent the site structures. These nuclides were
conservatively selected based on both their observed frequency and dose
significance. The dose significance evaluations for individual and collective dose
results can be found in Attachment 8.2 and are further supported in Attachments 8.3.2
and 8.3.3 that will be discussed later.-

As stated, the data analysis included an evaluation of each nuclide in the mixture and
its dose contribution. (NUREG-1757 allows removing a nuclide from consideration as
long as its dose contribution is a small fraction (i.e., less than 10 percent) of the total
dose.) Nuclides with low dose factors along with any nuclides found not to be present
in any of the samples, which in total represent less than 2,5 mrem/y, were removed
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from the nuclide list. The remaining nuclides were re-normalized by dividing the,:
individual nuclide fractions by the sum of the remaining fractions. It should be noted
that as the'insignificant nuclides were removed the dose for the remaining mixture
increased because the dose-significant nuclides such as Cs-1I37 and Co-60 became a
larger fraction of the total. .The dose per dpm also increased which demonstrates that
removing these nuclides resulted in a conservative measure of dose. The normalized,
list of remaining nuclides was then multiplied by the DTBD 04-004 RESRAD-Build
derived DCGLs and divided by the sum of the results in order to determine the total
annual dose represented by the remaining nuclide set. In addition, the detectable beta,
emitting nuclides were identified. Taking the reciprocal of the sum of the nuclide
fractions divided by the DCGLs resulted in the total DCGL for the sample. Multiplying
the total DCGL by the beta detectable fraction gave the gross beta DCGL.

The process described above was carried out for each sample of structural concrete.
The DCGLs thus calculated show reasonable consistency with an average gross beta
DCGL value of 45,900 dpm/100 cm2 for all samples and 50,100 dpm/100 cm 2 with
Sample 7 removed. It should be noted from Table 6.2 and Attachment 8.1.2 that the
Cs-1 37 surrogate DCGLs calculated for samples 4 and 7 are at the extremes of the
DCGL range. Sample 4 has relatively high Sr-90 and Co-60 nuclide fractions.
Transuranic nuclides (TRU's) contributed about 20 percent to the total dose. Sample 7
has a high Co-60 nuclide fraction with Co-60 and the TRU's contributing 96 percent of
the dose and Cs-1 37 less than 4 percent. Sample 7 was found to be a distinct outlier
due its Co-60 activity. It was subsequently removed from the average of the fractions
calculation for the structure DCGL. It was later compared to other samples evaluated
by gamma spectroscopy and found to be within 1.5 percent of the highest Co-60
containing samples. Attachment 8.3.4 evaluates the high Co-60 ratio samples and the
DCGL derived for Sample 7. The results show that this Crud Tank Pump Room
sample (sample 7) best represents the other high ratio Co-60 samples. Consequently,
it is used to derive the DCGL for the high Co-60 "special areas" as shown in Table 6.4.
These "special areas" are discussed in Section 6.5 of this DTBD.

6.2. Structure Nuclide Fraction

The nuclide fraction for site structures is based on the averaged results of the
individual samples with Sample 7 ("special area") removed. The decay corrected
(July 2008) pCi/g results from each sample were averaged and the results were
adjusted for the nuclide mixture (Co-60, Sr-90, Cs-1 34, Cs-1 37, Pu-238, Pu-239, Pu-
240, Pu-241 and Am-241) resulting in the average of the normalized nuclide fraction
(See Attachment 8.1.4 and Table 6.3). To best represent the mixture, the dose
removed from each of the individual samples was averaged to derive the adjusted
DCGL's. The derived gross beta DCGL is 4.97E+04 dpm/100 cm2 (Attachment 8.1.3)
and consistent with the DCGL for the seven sample average in Table 6.2 (<1.0%
difference).'
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Table 6.3
RSNGS Structure Nuclide Fractions

Nuclide Nuclide
Nuclide Fraction Nuclide Fraction
Co-60 2.073E-02' Pu-239 3.733E-04
Sr-90 8.348E-02 Pu-240 3.732E-04

Cs-134 3.293E-04 Pu-241 5.328E-02
Cs-137 8.392E-01 Am-241 1.048E-03
Pu-238 1.174E-03 Total 1.OOOE+00

6.3 Average of the Fractions and Individual Sample Dose Evaluation

The first step in evaluating the average of the fractions dose was to examine the sample
results for the entire nuclide suite. Attachment 8.2.1 presents the results for the entire
suite for all eight samples. Comparing the entire nuclide suite for average of the fraction
dose to the average of fractions dose for the nine nuclides examines the relationship of
the positively and MDA reported radionuclides when they are removed from the mixture
in relationship to the 25.0 mrem/y rule. The dose factors in mrem/y per 1.0 dpm/100 cm 2

are derived from the nuclide DCGL values found in DTBD 04-004. Multiplying the
nuclide dose factors by the sample nuclide fraction results in the mrem/y dose per 1.0
dpm/1 00 cm 2. The mean value for the average of fractions dose for each nuclide is
multiplied by the Gross Beta DCGL (43,000 dpm/1 00 cm2) and divided by the average
beta fraction. The determination of the standard deviation of the mean and error of the
mean are provided using the formulas below.

The data are compared on a dose basis to ensure that the DCGL derived dose using
either the individual cores or the average nuclide fraction will not exceed 25 mrem/y.
The mean dose rate and the error of the mean are used in the comparison. The error of
the mean propagates the uncertainty of the data used to determine the average fraction
of each nuclide and its overall effect on the mean dose rate. The standard deviation and
error of the mean were calculated as follows:

Standard Deviation of the Mean = x - (1- x)'
n(n-1)

Error of the Mean =Z.ev 2

Note that the results of Table 6.2 for the seven samples (50,100 dpm/100 cm2) and the
results in Attachment 8.1.3 (4.97E+04 dpm/100 cm ) are higher DCGL values than the
4.30E+04 dpm/1 00 cm2 used. Trials using the above values resulted in the mean plus
the sum of the standard deviation of the dose exceeding 25 mrem/y. This indicated
some data variability between some of the individual samples. Reducing the gross beta
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DCGL value to 4.30E+04 dpm/1 00 cm2 adjusts for the observed sample variability and
reduces the DCGL dose to acceptable and conservative conditions (< 25.0 mrem/y).

The data in Attachment 8.2.1 show that for the 8 samples the mean plus the sum of the
standard deviation result in a dose of 26.6 mrem per year and exceeds the dose criteria
of 25 mrem/y (When using 43,000 dpm/1r00 cm2 as the gross beta DCGL).

Attachment 8.2.2 presents the same data set with Sample 7 removed and appropriate
adjustments to the average beta fraction. The mean plus the sum of the standard
deviation for seven samples results in a dose of 24.4 mrem per year and is less than the
dose criteria of 25 mrem/y (When using 43,000 dpm/100 cm2 as the gross beta DCGL).

Attachment 8.2.3 presents the same sample data set as Attachment 8.2.1 but uses the
normalized nuclide fraction for the nine nuclides instead of the entire nuclide suite. As
can be seen, the dose for this set is 37.8 mrem/y that exceeds the dose criteria. The
lower half of Attachment 8.2.3 shows the same data set with Sample 7 removed. The
average of the fraction dose for this set is 24.9 mrem/y and below the 25.0 mrem/y
criteria. Recall that the dose for Attachment 8.2.2 is 24.4 mrem/y and demonstrates that
reducing the data set to the nine nuclides did not significantly affect the dataset and the
25 mrem/y dose criteria is met.

Attachment 8.2.4 presents the same data set as the lower half of Attachment 8.2.3
except the data is converted directly to total dose for each nuclide and subsequently for
each individual sample. This was accomplished by multiplying the nuclide fraction times
the dose conversion factor as performed previously and results in the dose in mrem/y
per 1.0 dpm/100 cm 2. These results are multiplied by 43,000 dpm/100 cm2 and divided
by .the beta fraction for the individual sample. The individual sample dose result resulted
in 24.8 mrem/y and is in good agreement with the results derived in Attachments 8.2.2
and 8.2.3.

6.4. Single DCGL For Site Structure

Using the average of the fractions method resulted in a gross beta DCGL of 43,000
dpm/100 cm2 (a value consistent with the value derived using the individual sample
results) for most site structures. Attachments 8.2.2 through 8.2.4 also showed that the
resulting DCGL clearly meets the release criterion of 25 mrem/y for all areas except the
Crud Tank Pump Room that will be treated as a "special area" with its own DCGL.
The analytical approach for determining a single gross beta DCGL for site structures
successfully resulted in one DCGL for most of the site structures. It is clear that the
nuclides contributing the major fraction of the total structure dose are Cs-137 and Co-60.
it could be argued however, that eight samples is a small population to accurately
represent the structure DCGL for the entire site. Consequently, 67 additional concrete
samples that were collected and analyzed by gamma spectroscopy'were examined to
determine if the Cs-1 37 and Co-60 fractions were consistent. If these nuclides, which
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comprise better than 90% of the dose, are present in consistent ratios, then the derived
DCGL will be consistent with the values previously determined and both the DCGL of
4.30E+04 dpm/100 cm 2 and a surrogate nuclide can be used for the hard to detect
nuclides.

Attachment 8.3.1 shows the Cs-1 37 and Co-60 ratios for the additional 67 samples
analyzed by gamma spectroscopy only. As shown in Figure 1, the Cs-1 37 to Co-60 ratio
is 0.89 to 0.11 respectively. Attachment 8.3.2 presents the supplemental sample results
as dose.

Figure 1
Structure Nuclide Fraction for Co-60 and Cs-1 37

Co-60 Nuclide Fraction For Surfaces
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The data for all but 9Tof the samDles are less than the 25 mrem dose as shown in
Attachment 8.3.2, 8.3.3 and Figure 2 which supports the contention that the nuclide
fractions are very consistent (Cs-1 37 0.89, Co-60 0.11) with few exceptions, that the
gross beta DCGL for structures is valid, and that a surrogate can be used to represent
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the hard to detect nuclides in the structure DCGL. The surrogate calculation is provided
in Section 6.6 of this DTBD.

Figure 2

x-axis 1 2 3 4
From Attachment 8.2.2* Attachment 8.2.3** Attachment 8.2.4 Attachment 8.3.3

Group for 7 Samples 7 Samples! 7 Samples 67 samples
Group Type avg. of fractions avg. of fractions Individual Samples Individual Samples
95% UCL 2.894E+01 2.877E+01 2.346E+01 2.577E+01

Mean 1.969E+01 2.095E+01 2.077E+01 2.096E+01
95% LCL 1.044E+01 1.313E+01 1.808E+01 1.615E201

1.96 Times Std Dev 9.245E-00 7.820E+00 2.691E+00 4.810E200
Standard Deviation 4.717E+00 3.990E+00 1.373E+00 2.454E+00

*Using the entire nuclide suite; ** Using the 9 adjusted nuclides from the nuclide suite

Concrete Surface Data Error Evaluation

Surface Data Error Evaluation
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6.5 Special Area DCGL

Figure 1 presents the Co-60 and Cs-1 37 nuclide fractions for the concrete samples. The
positive error bar for Co-60 denotes the 95% confidence level of the mean for each
sample. As can be observed, the typical nuclide fraction for Co-60 is less than 0.10.
However, there are seven distinct outliers that exceed the 1.96 sigma level. These
locations indicate the regions where Co-60 dominates the mixture. The sample number
and locations along with the normalized. nuclide fractions are provided in Table 6.4
below.
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Table 6.4
Special Area Locations (Figure 1 Outliers),

Sample Location Code Location Co-60 Cs-137
Number _ Description Nuclide Fraction Nuclide Fraction

10 SB8130690 East Decay Heat 0.1945SC03A Cooler. Room __ 0.8055 0.1945
14 SB8130640 Seal Return 0.8812 0.118814SC02A Cooler Room

SB8130660 Crud Tank Pump 0.8679 0.1321
SC02 Room

16 SB8130670 Crud Tank Pump 0.8657 0.1343SCO0 Room

18 SB8130670 Crud Tank Pump 0.7745 0.2255SCO2 Room
2 SB8130350 Miscellaneous 0.7882 0.211826 SC02 Waste Filter Room

SB8130350 Miscellaneous 0.7937 0.206328 0S04 Waste Filter Room

Based on Table 6.4 the Special Areas are located on the -20" Elevation of the Auxiliary
Building. Attachment 8.3.4 evaluates the high Co-60 ratios for special areas against the
DCGL derived for Sample 7. The results demonstrate that a gross beta DCGL of 16,130
dpm/100 cm2 for Special Areas will result in an annual dose of less than 25 mrem.

To define SpecialArea boundaries additional samples for known or suspect areas will be
collected and the results used to define the Special Area Boundaries. The evaluation
methodology may also include the use of ISOCS technology and portable MCA
spectroscopy system. The findings including the Special Area boundaries will be
documented in each survey package. Special Areas will be maintained as whole survey
units.

6.6 Surrogate DCGL

A surrogate DCGL based on Cs-1 37 is illustrated for the nuclides contained in the
."average of the fractions" DCGL. The surrogate was calculated as follows:

I1
DCGL.,urrogate, =

1 R2 +R 3  R

D, D2 D 3 'D
Where:
DCGLsurrogate is the DCGL for the surrogate nuclide
Di is the surrogate nuclide DCGL
.R2 is *the ratio of hard to detect nuclides (or other mixture nuclides) to Cs-

137 (or any other defined surrogate nuclide)
D2 is the DCGL of the hard to detect (or other mixture) nuclide.
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Attachment 8.3.5 illustrates the Cs-1 37 surrogate value calculation and a result of
4.554E+04 dpm/100 cm2 as compared to the total DCGL of 5.269E+04 dpm/100 cm2.

Using the above basis other surrogate DCGL's may be determined provided the ratio
of the surrogate to the other nuclides in the mixture has been established. Cs-137 or
Co-60 may respectively be used as surrogate nuclides fof the nuclides in a mixture.
Gamma spectroscopy analysis may be used to determine the observable nuclide
gamma fractions for these principle nuclides in a given survey unit. The mixture hard
to detect nuclides or other observable nuclides can be addressed using the selected
nuclide as their surrogate. The use of ISOCS spectroscopy or portable Nal MCA
analysis may be used to define surface concentrations using surrogate nuclides. The
results of these investigations or surveys will be included as a part of the survey unit
package.

6.7 Summary

The gross beta DCGL for structures is 4.30E+04 dpm/1 00 cm 2. The Special Area
gross beta DCGL is 1.61 E+04 dpm/1 00 cm2 and the illustrated structure Cs-137
surrogate DCGL is 4.55E+04 dpm/100 cm2.

7.0 REFERENCES

7.1. NUREG-1757 Volume 2, Consolidated NMSS Decommissioning Guidance.

7.2. DTBD 04-004, "DCGLs for RSNGS Structure Surfaces".

7.3. DTBD 04-001, "Radionuclides for Consideration. During RSNGS Characterization
or FSS

8.0 ATTACHMENTS

8.1. Structure Concrete Sample Analytical Results

8.1.1 GEL Laboratory Results
8.1.2 Nuclide Fractions and DCGL for Individual Samples
8.1.3 All Sample Average DCGL Without Sample 7
8.1.4 Structure Average nuclide Fraction With and Without.Sample 7

8.2. Dose Evaluation of Concrete Samples

8.2.1 Calculation of Dose From All Nuclides (8 Samples)
8.2.2 Calculation of Dose From All Nuclides (7 Samples)
8.2.3 Mean and Standard Deviation of Dose (Using Average of Fraction Method)
8.2A Mean and Standard Deviation of Dose (Using Individual Samples)
8.2.5 Cs-1 37 Surrogate Value
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8.3 Supplemental Concrete Samples

8.3.1 Gamma Spectroscopy Results
8.3.2 Nuclide Fractions Converted to Dose (75 Samples)
8.3.3 Nuclide Fractions Converted to Dose (67 Samples)
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R. Decker
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GEL Lab Results
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Nuclide Fraction And DCGL for Individual Samples

Attachment 8.1.3
All Sample Average DCGL Without Sample 7
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Attachment 8.1.1
Sample #1
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6.020.+03 2.730E-09

1.604E-05
gross 6.235E+04

% Dose
1.9E5E-04
&067E-02
7.5096-03
1.590E-05
4803E-05
2.5066-01
&O986-03
4.753E-03
1318E-02
1.263E-04
7.707E-02
2.246E-02
4.M03-02
1891E+01
8.015E-05
9.702E-02
2.5006-02
2.4776-03
1.245E-01
1.381E-01
2.023E-02
2.022E-02
1.998E-02
2.535E-02
1.065E-01
1.702E-02
1.000E.02

% Dose
Removed
1.9571-04
5.067M-02
7,5096-03
1.g590-05
4.8038-05

6.086-03

2,318E-02
1.263E-04
7.70"7E-02
2246E-02

&815E-05
9.702M
2.5006-022.4T71E-00
12445-01

1.065E-01
1.702E-02
5.606E-01

0.140

Assurad Normallzed
nf nf

6.256E-04 7.080E-04

9.223E-05 1.044E-04

1.498E-04 1.695E-04
8.820E-01 9.986E-01

6.155E-04
6&256E-04

9.223E-05
&513E-05
2.370E-04
Z732E-04
2.8B7-04
1.498E-04
&.820E-01
2.361E-04
1.376E-04
1.191E-04
Z078E-04

7.576E-05
9.894E-06
9.890-05
5832E-04
1216E-05

&574E-05
1.120E-05
1.119E-05
6.601E-04
1.376E-05

M.8366-01 1.000E+00 0.955
RESRAD
Industrial

Nomnialzed DCGL
Af dpnvl910cnf

7.080E-04 1.520E.04
1.044E-04 1.210E605
1.6E-04 2t190E04
9.982E-01 5.60+04

< 8.574E-05 1420E603
1.120E-05 3.050E+03
1.119E-05 3,050E+03

4 6,801E-04 1.620E+05
4 1.376E-05 2.990.+03

1.000E+00 [OGLTotal
DC•L Total

Gross Beta DCGL

Normalzed Adl. OCGL
nf dp0nVloom'

7.080E-04 1.511E+04
1.044E-04 1.203E+05
1.6956-04 2.178E+04
9.982E-01 5.529M+04

4 6 &574E-05 1401E+03
1.120E-05 &033E+03
1.119E-05 &0=36+03

4 6.601E-04 1.810E+05
< 1.376E-05 2.973E+03

rrmddose (nvmmy)

Observable
nf/DCGL % Dose Beta f
4.8586-08 2.581E-01 7.080E-04
8.627E-10 4,780E-03 1.044E-04
7.739E-09 4.288E-02 1.695E-04
1.795E-05 9.947E+01 9.982M-01
2.507E-08 1.389E-01
3.671E-09 2.034E-02
3.670-09 2.033E-02
3,127-09 2.00E-02
4.601E-09 2.549E-02
I1.05E-05 1.000E+02 9.992E-01

N406+04 based on 25 mramly
&.A3M8+04

nftDCGL
4.8848-08
8.676E-10
7.782E-09
1.806M-05
2.521E-06

26S2E-09
&690E-09
3.647E-09
4.627E-09

% Doee
2.581E-01
4.780E-03
4.28SE-02
9.947E+01
1.389E-01
2.034E-02
2.033E-02
2.009E-02
2549E-02

Obserwbie

7.0801-04
1.044M-04
1.695E-04,
9.982E-01

1.006E+00 1.815E-05 1.006+.02 9.992E-01
STota•.aT • S609E+0 -0-- Ackusted for 24.860 mR I

Gross Beta D= LSOE5+04 dP•-VO DG
8500E+04 CS4 137_,,,_ DOCCL

Aueted DCGL 24.8O mem*y (.Meom 25.0 mrim*rmnus remod dose 24.0W rem'y)

dpnf100 cn? ad DCGL.
per mremfy -24.9 mrreny

Co-s0 608 1.511E404
Sr-90 4840 1.203E.05
Cs-134 876 2.178E404
Cs-137 2224 5.529E+04
Pu-238 136.8 3.401E+03
Pu-239 122 3.033E+03
Pu-240 122 &0 3E3603
Pu-241 7280 1.810E+05
Am-241c 119.6 2.973E+03
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And DCGLs

Attachment 8.1.2
" Sample #4

GL reujts for PB -27 ncm Area Care 7112= Samoae
RB-27IC 8K8110411

Core SC=1A D-Klu) 7M=2008
11119W03 odglnal t alf-.Ie 4.611

Nudcles pM' " nf YM e .
1w- 4.470&M0 5.5W2E-00 1228-+01 7.7092-01
C-14 1.000&2 1.244E-0 5.73& 9.994E-01
Na-22 - &350M-01 1.0IME-04 2.W -400 128E-01
F- 72700 9.047E-04 170.00 &052-01
NIM zIo:X+O1 2.613E-03 7.50E.04 1.0OE+00
Co-O 29402.02 3.659E-02 &271E+00 5.454E-01
NM-13 3050E+03 36795-01 1.001E+02 9.65-01
Sr4-o 1.220E03 21389E-01 2.roE+01 &943E-01
Nb-4 4 771OE-01 9.594E-05 2.COE+04 9.998E-01
Tc-49 290E+00 UME-04 2.13E2+05 1.000+00
Ag-108m 1.720E+00 2.140E-04 1.270E2 9.722E-01
Sb-US c 3.20E1 0 4.8782-04 2772.+00 &155E-01
Cs-134 1.7T0E30 2.227E-04 2.62E+00 21236-01
Cs-137 5.0020E+0 1.120-.01 &017E+01 8.92-01
P•1t-47 1.310E+01 1.030E-03 1.23E+00 15.-01
EL-152 < 280E+D0 &522E-04 1.34E-0.1 7.052-01
Eu-154 < 220.0 21850E-04 &8.00 O6&955-01
Eu-lS < 22030 21775E-04 4.950E+00 S.25CE-01
t4)-27 < 4.0012-01 5.077E-05 2140E+05 1.000E+0
Pu-20 3.110E+00 &870E-04 8.775E+01 9.642E-01
Pu-239 1225E+00 1.524E-04 2413E+04 9.999E-01
Pu-240 1.225-+.0 1.524E-04 6.565900 9.995-01
Pu-241 1.250•+03 1.656E-01 1.440E+01 &010E-01
Am-241c 7.420E+00 9.233E-04 4322E.-C2 .a2-01
Pu-242 - 4.8926-01 6.085E-05 1758E.05 1.000E+00
Qw-244 < 4.6W5%-01 &805E-05 1.811E+01 &382E-01

&036E2+03 1.00E+00

711/288
EsU.mated

&44W+02
99942+01
2.44E-01 <

2.100E+01
t.a03E,"02

19542.03
1.717E+03
7.709E-01 4
Z90012+00

1.677E+00
1.237E+00 <
1•-01
&09M-+025.705-+00
18752.03
12372E.0 4
1.593.00 4
1.171E+00 -
4.0•0-01 4

1.225E+00
1.2341E-03
1.00112.03
7.365E+00
489=401 4
&910E-01 4
7.140E+03

7/112008
:fi

1.400120-2

&424E-05
&117E-04
29412E•3
22482-02
4137E-01
240E-01
1.089E-04
4.061E-04
1349E-04
1.732E-04
5.M2-05
1.134E-01

A&SE-04
&133E-04
2231E-04
1.640E-04
,5.714-05
4,2 -04
1.715•-04
1.715E-04
1.402E-01
1.0321243
6.848E-05
6.477E-05
1.000E-00

RESRAD

4xwlm9cmd nf/DGL
1150•.0• 1.5 4-10
&6.502.00 1.85-03
1.70E0410 2144E2
1420E+07.9.O~ 11612-12
7.990E+07 & 3.68E-11

1.520E+04 1.477E-06
10502E+07 1.'376-03
1.210E05 1.957E-0W
2290E+04 4715E-09
1.170E+07 &471&-11
2.210E+04 .1.083E2-0
7.9901104 2.168E-20
2190E+04 2430E-03
&550E+04 2009E-05
1.670•.07 &249E-11
110.04 9.854E-09
1970E+04 7.510E-03
56230E05 &13W-10
2380E+03 2401E-08
&420E+0 1.228=-07
&050E+03 5.624E.05
&050E+.03 5.1226-0
1.820E+05 7.705E-07
299.0E+03 450E-07
3200E+ 2140E.0
&020E,.03 9.097E-03

6.964E-05
goss 1.436E+05

% Dose
%Dose Remowved
22OMM 122C2E-M
Z348E-02 2348E-02
2892E-02 2.M2E-02
1.30M-04 1.309.-04
&285E.04 &285E-04
2121E+01
1.9M8-01 190482-0
2.1854E01
6.770E-.0 6.77"-02
4985M-04 4.985E-04
1.&2S2-01 1.5282.01
11122M0 MU1M-
14892E-0•
29282.01
,eW8-04 4.66£-04
1.415E-01 1.415E-01
1.07S8-01 1.078E-01
45=43-0 4,52-03
1447E-01 14476-01
1.763+00

110731241
1.106-+01
4.954E00.
3,07312-01 10732-01

1.0002.00

Asujmed Nomsnatzed
At nr

2.2482-02 4.332E-02

Z.405E-01 4.6392-01

5.32E-5 1.027E-04
1.134E-01 2187E401

2941E-03
2246&-02

1405E-01
1.081E-04
4.051E-04
2349E-04
1.732E-04
&.322E-05
1.134E-01
5.42E.-04
&711E-06
2.231E-04
1.640E-04

&952E-01

4.200-04
1.7152-04
1.715E-04
1.4022-01
1.032E-o3

&.102E-04
3.309E-4)
&308E-04
1.70SE-01
1.950E-0

1.539E+00 6.184E-01 1.000E+00
0.385

Sr-SO
Cs-IN
Cs-137
Pu-238
PU-=3
Pu-449
Pu.241
Am-24

Nudc~de
Co-SO
Sr-SO
Cs-IN4
Cs-137
Pu-238
PU-=3
PU-340
Pwa241
Ani-X24

PZSRAD
kidusbilal

Nonnalzed DOML
nf dpdV100cm,

4332E-02 1.520E+04
4.63E-01 1.210E+05
1.027E-04 711902.04
2187E-01 &6.5ME04
1l102-04 3.420E+03

.309E-04 1050E+03
1308E-04 &050E-03
Z705E-01 1.820E,0
1.990E-03 2100E203
1.000E-+0

DCGLTotal
Groa Beta DCGL

nfADCG
2.8506-0
68342-05

4.688-0
&13442-5
13892-07
1.085W-07
1l.0852-7
1.48S2-08
6.85SE-07
1.323E406
7.5602.4W
L4892.04

et/ocel.
1892.0
18942.06
4761E-09
a9956-03
1.4052.07
1.100-07
1.1002607
1.510E-06
6.75DE-07

101 dose (n'mr)

Observable
%Dose Beaaf

2154E.01 4.332&-00
2.898E.01 4.639E-01
1544E-02 1.027E-04
2974E+01 Z187E-01
1.791E200
5.2002E-1
&199E-01
1.124E201
5.031E-.0
1.0•r-•02 7.260E-01

Nonnallzed
.1f

4332E-02
4.6892-01
1.027E-04
21876-01
&.102E-04
1309E-04
&308E-04
1705E-01
1.990E-03

A4• COL
dpiV199cnf
1.497"•04
1.191E+05
21566E04
5.474E+04
1367E.03
1003E203
&003E+03
1.792E-05
1944E+03

%~ Dose
2154E+01
2898E+01
1544E-00
2974E+01
1.791E+00
&202E-01
11996-01

1.124E201
&.031E00

Observable
Beta IF

4.332E-02
4.6892-01

1.:27E-04
1187E-01

I.000E+00 1.343E-05 1.000E+02 7.20E-01

DCL Total 7.443E404 A4- 4ted fr24.615 menryGroassBeta DCG L404E1 4 dpnt'100 na I
• .0E+04 C&-137,,,, DOM

:ded DCG.: Z4,5.15 mm"Mfy (Where 25.0 nrermy mirlu$ removed dose = 24.615 rmrn/)
dlpmwi 0d acl DCCL

Nuilde perm y --2•4.6 eVy
Co-SO 605 1.497E.04
Sr-9O 4840 1.191E+05
Cs-134 876 2.1568+04
C-.137 2224 5474E+04
PU-= 138.8 3.372E+03
Pu-239 122 10032.03
PU-4 122 100E03
Pu-241 7280 1.792E205
Am-241 119.8 1944E203
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REVISION: 0

TITLE: Rancho' Seco Nuclear Generating Station Structure Nuclide Fraction. PAGE 54 OF 71
And.DCGLs

Attachment 8.1.2
Sample #5

0.L results for R3 -27 West of Trench Core 711204 Sample #5
RB-27 WT 8B811025l

Core SCOIA 0"s)-.> 71112008 71/2008
11118103 . rilginal Half-Ulfe - 4.633 Estdmated

Nuclides palg nf yrM e*u pCIg
H-3 4.770E+02 8.007E-02 1.228E+01 7.899E-01 3.672E+02
C-1I 2.040E+02 3.424E-02 6.730E403 9.094E-01 2.039+002
Na-22 -C &780E-01 9.703E.05 2.802E+00 2.911E-01 1.882E-01 <
F*-5 < C 4.340E400 7.265E-04 2.700E+00 3.0440-01 1.321E+00 <
N-49 1.6604E+01 2.787F-03 7.500E+04 1.0004E00 1.860E+01
Co-SO 9.760E+01 1.6380-0 .&271E000 8.43,E.01 5.307E001
NI-3 9.1100+02 1.5291-01 1.001E+02 9.684E.01 8.822E402
Sr-S0 7.130E401 1.107E-02 2.860E+01 8.•38E-01 &373E+01
Nb-14 c 5.390E-01 9.048E-05 2.030E404 9.9980-01 1.3691-01 C
To-99 C 2.510E+00 4.213E-04 2.130E005 1.000E+00 2.510E+00 C
Ag-108m c 2.320E+00 3.894E-04 1.270E+02 9.750E-01 .28202+00 C
Sb-125 < 7.170E+00 1.E040-03 2.770E+00 3.1370-01 2.2490E+00 <
Cs-134 3.460E400 5.808E-04 2.062E400 2.107E-01 7290E-01
Cs-137 4.090C403 &8O.8801 3.017E#01 1.990"-1 3.8770+03
Pm-147 8.260E+00 1.051E-03 2.523E400 2.940E-01 1.841E+00
Eu-152 &320E000 8.930E.04 1.380E+01 7.897E-01 4.201E+00
Eu-ý154 < 1.850E+00 3.105E-04 8.800E+00 4.9430-01 12841+00 C
Eu-155 C 3.650+00 6.127E-04 4.960E+00 5.234E-01 1.910E+00 <
Np.237 C 1.810E-01 3.038E-05 2.140E+06 1.000E+00 1.810-E01 <
Pu-23= 1.420E+00 2.384E-04 8,7751501 9,641E-01 1.369E+00
Pu-239 3.440E-01 5.775E-05 2.413E+04 9.999E-01 U4401-01
Pu-240 &.440E-01 5.775E-05 6.569E043 9.995E-01 3.438E-01
Pu-241 4.720E+01 7.923E.03 1.440E+01 8.001E.01 3.777E+01
Am-241* 1.560E+00 2.619E-04 4.322E+02 9.928E-01 1.548E+00
Pu-242 3 3.370E-01 5.8570E-05 784E+05 1.000E+00 3.3700-01 c
Cm-2.44 2.915E-01 4.893E-05 1.811E+01 8.375E-01 2.441E-01 c

5.957E+03 1.000E+00 5.325E+03

RESRAD
Industrial

711=2008 DCCL
.f • dpmlMl0cm

6.897E-02 3.150E+08
3.8290-02 8.850E+06
3.160E-05 1.700E,04
2.481E.04 3.420E+07
3.117E.03 7.990E+07
9.967E-03 1.620E+04
.1.657E-01 3.600E407
1.197E-02 1.210E405
1.012E.04 2.290E+04
4.7140-04 1.170E+07
4.248E-04 2.210E+04
4.224E-04 7.990E004
1.369E-04 2.190E+04
8.905-01 &50E+04
3.457E.04 1.670E+07
7.890E.04 3.180E+04
2.412E-04 2.970E04
3.588E-04 5.230E+05
3.399E-05 2.380E+03
2.571E-04 3.4200+03
6.459E-05 3.050E003
6.457E-05 3.050E+03
7.092E-03 1.820E+05
2.905E-04 1.990E+03
6.329E-05 3.200E+03
4.585W-05 &020E+03
1.000E+00

gross

I %Dose
nfiDCGL % Dose Removed
2.189E-10 1.6160-03 1.6161-03
4.473E-9 3.301E-02 3.301E-02
1.8590-09 1.372E-02 1.372E-02
7.255E-12 58.3541-05 5.384E-05
3.901E-11 2.879E-04 2.879E-04
5.557E-07 4.839E+00
5,432E-09 4.009E-02 4.009E-02
9.891E-08 7.2990-01
4.419E.009 3.251E-02 3.261E-02
4.029E-11 2.973E-04 2.073E-04
1.9220E- 1A19E-01 1.419E-01
6.287E-09 3.901E-02 3.901E002
6.251E-09 4.613E-02
1.242E-05 9.10E+01
2.070E-11 - 1.5270-04 1.527E-04
2.481E-06 1,831E-01 1.831E-01
8.121E-09 5.993E-02 5.993E-02
6.860E-10 5.052E-03 &.062E-03
1.428E-08 1.054E-01 1.054E-01
7.517E-08 5.548E-01
2.118E-08 1.863E-01
2.117E-06 1.562E-01
3.8970-08 2.8760-01
9.725E-05 7.177E-01
1.978E-08 1.4600-01 1.460E-01
7.8160-09 5.&20E-02 •8620E-02
1.350E-05 1.000E+02
7.380E+04 8.583E-01

removed dose (mrmMy) 0.215

Assumed Normalized
nf ' fi

3.8290-02

3.117E-03
9.967E.03 1.384E-02 9.967E-03

1.197E-02 1.661E-02 1.197E-02
1.012E-04
4.714E-04
4.245E-04
4.224E-04

1369E-04 1.900E-04 1.369E-04
6.9050-01 9.5880-01 &905E-01

3.457E-04
2.193E.04
2.412E-04
3.588-E04

215711-04
6.459E-65
0,457E-05
7.092E-03
2.908E-04

&589E-04
&967E-05
&963E-0
9.845E-03
4.037E-04

7.560E-01
7.204E-01 1.00012400

Nuallde
Co-SO
Sr-SO
CA-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-2,41
Am-241c

Nuclide
Co04
8,90o
ow-134
Cs-IS?
Pu-238
PU-239
Pu-240
Pu-241
Am-241o

RSRAD
Industrial

Normalized DCGL
f 4dpmlOOomC' ,CGL

1.384E-02 1.520E+04 9.102E-07
1.601E-02 1.210E+05 1.373E-07
1.900E-04 2.190E+04 8.678E-09
9.586E-01 &560E+04 1.724E-05
&569E-04 &4200+03 1.044E-07
&967E-05 3.50E+03 2.940E-08
8.963E-05 3.050E+03 2.939E-08
9.845E-03 1.820E+05 5.409E-08
4.037E-04 2.990E+03 1.380E-07
1.000E+00 1.805E-05

OCGL Total 6.362E+04
Gross Beta DC=L S.30404

Normalized Adj. DCGL.
nf dpml100cm nf/DCGL

1.384E-02 1.507E+04 9.181E-07
1.661E-02 1.200E+05 1.355E-07
1.900E-04 20171E+04 &753E-09
9.586E-01 5.512E+04 1.739E-05

5569E-04 &391E+03 1.053E-07
&967E-05 3.024E+03 2,9650-08
8.963E-05 0240E+03 2.9064E.08
9.845E-03 1.804E+05 &456E-08
4,037E-04 2.964E+03 1.362E-07
1.000E000 1.881E-05

| DCGL Total &316E+04

Gross Beta DCCL 5.259E.04
11.1120404

Observable
5Dose BetaF

4.881E+00 1.384E-02
7.362E-01 1.661E-02
4.653E-02 1.900E.04
9.245E+01 9.586-E01
5.596E-01
1.578E-01
1.5761-01
2.901E-01
7.239E-01
1.000E+02 9.892E-01

Observable
%Dose Bataf

4.681E+00 1.384E002
7.362E-01 1.661E-02
4.653E-02 1.900E-04
9.245E+01 9.586E-01
5.596E-01
1.576E-01
1.5761-01
2.901E-01
7.239E-01
1.000E+02 9.892E.01
4-,-•7 Adjusted for24.785 mOCLy

Cs-137...,• DCGL i

Adjusted DCG: 24.785 mrmniy (Whoer 25.0 mnrea minus mmoved dose =24.7835 memny)
dpmlOO cms' cdj DCGL

Nucildo per mremny -24.8 mremly
Co-S0 605 1.607E+04
Sr-90 4840 1.200E+05
Cs-134 876 2.171E+04
Cs-137 2224 5.512E+04
Pu-238 136.8 3.391E+03
Pu-239 122 3.024E+03
Pu-240 122 3.024E+03
Pu-241 7280 1.604E+05
Am-241c 119.6 2.964E+03
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Attachment 8.1.2
Sample #6

ME resutft for RM -27 East of Trevch Core 7MW10 Ssift K
RP-a7 ET =28110351

Core SC01A D-K4ys)-*. 721.0
11/9103 lglinal HaJ4.re - 4.611

Nudties PC1g at M e•
H-3 &510E+02 1.021E-01 1.28+01 7.706E-01
C-14 1.480E+02 2.743E-02 &730E+03 9.904E401
Na-22 4 5.820E-01 1.079E-04 2.6=+2200 ±98SE-01
FeS 7.420E400 1.3752-03 2700E200 3.01E-01
11-69 2.440E+01 4.5232-03 7.500E+04 1.000E+03
Co40 1.360E+02 2.521E-02 5271E+00 5.453-01
N2.3 ±780E203 5.153E-01 1.001E+02 9.686-01
Sar-I 8490E400 1.574E-03 2.860E+01 1.9432-01
Nb-84 1.140E+00 -113E-04 2030E+04 9.098E-01
TC-S9 ±360E*00 4.375E-04 2130E+05 1.000E+00
AU-10m 6.700E+00 12422-03 1270E+02 9.751E-01
Sb-126 4.850E+00 8.9902-04 T7702E00 3.154E-01
Ce-134 2.280E+00 4.189E-04 2.082E+00 1122E-01
C6-137 1.690E203 3.133E-01 3017E+01 .995E-01
Pm-147 < ±750E+00 5.0G2E-04 ±823E+00 ±957E-01
Eu-162 < 3.310E+00 6.136E-04 1.360E+01 7.900E-01
Eu-154 4 1.470E+00 2725E-04 8.800E+00 6.9455E-01
Eu-16S 4 1.610E+00 2984E-04 4.960E+00 5.250E-01
Np-237 4 8830E-01 1.837E-04 ±140E+05 1.002E+00
Pu-235 9.870E-01 1.8302-04 &775M.01 9.642E-01
Pu-239 4.780E-01 8.860E-05 2.413E+04 9.9992-01
Pu-240 4.780E-01 8.860E-05 6.569E+03 9.9952-01
Pu-241 1.740E+01 3.225E-03 1.440E+01 8.0102-01
Am-241c 1.250E+00 2317E-04 4.322=E02 9.92S6E-01
Pu-242 4 4.660E-01 8.638E-05 3758E+05 1.000E-00
Cm-244 4 4.875E-01 9.037E-05 1.811E+01 6.382E-01

392E+03 1.0002400

RESRAD

71121=0
Estloated

4247E+02
1.473E-.0
1.704E-01 4
2.271E+00
2440E201
7A17E.01
±693E.03
7.5f92E.+00

.1.140E+00
2.36OE+00
&.533E+00
1.530E+00 <
4.7972-01
1.520.+03
8.133E-01 4
±617E+00 4
1.022E+00 4
8.452.-01 <

.830E-01 4
9.517E-01
4.779E-01
4.778E-01
1.394E+01
1.241E+00
4.650-01 4
4.086E-01 4
4.930E+M0

RESRAD

7=121008 DCOGL
W. , dpnvlo0cn?

.615E-02 &150E+08
&000-2 &560E+06
3.456F-05 1.700E+04
4.80"E-04 ±422+407
4.949E-03 7.990E+07
1.504E-02 1.5202+04
5.462E-01 .050E+07
1.540E-03 1.210E+05
±312E-04 2.290E204
4.787E-04 1.170E+07
1.3252-0 2±210E+04
±1032-04 7.990E04
9.729E-05 ±190E+04
±083E-01 5.560204
1.6•5E-04 1.670E+07
5.305E-04 ±1802+04
±074E-04 .9702+04
1.714E-04 5.230E205
1.791E-04 ±3802403
1.930M-04 &420E203
9.894E-05 &050E+03
9.691E-05 &050E+03
2827E-03 1.820E205
±517E-04 99012+03
9.4521-05 .200E403
828E-05 &020E+03
1.000E+00

gros

nfIDCGL
2.735E-10
31505E-0
2.O332-09

1.347E-11
&194E-11
9.897E-07
1.791E-00
12732-00
1.010E-06
4.091E-11
5.996E-08
3.884E-09
4.443E-09
5.5452-00
9.877E-12
1.869E-05
6.982E-09
3278E-10
7.525M-08
5.644E-08
3.178E-08
3.177E-08
1.553E-08
8.4172-05
2.954E-08
1.377E-06
7.012E-05
1.426E+05

% Dose
&90ME-03
4.998E-02
7.899E-02
1.921E-04
1833E-04
1.411E+01
1554E-01
1.815E-01
1.440E-01
&.834E-04
&551E-01
5.5362-02
6335E-02
7.908+01
1.4092-04
1380E.01
9.W62-02
4.6752-03
1.073E+00
&049F-01
4.533&01
4.531E-01
2±215E-01
1200E200
4.212E-01
1.963E-01
1.000E+02

%Dose
Removed
&900E-03
4.998E-02
2.8992-02

1.921E-04
18332-04

1.440E-C1
.M4E-04

&551E-01
5.S3M-02

1.409E-04
2.360201

9.956E-02
4.675E-03
1.073E+00

4.212E-01
1.963401

&427E+00
0.857

Assumed Nomulized
nf nt

1.5•4-02 4.580E-02

1.5402-03 4.688E-03

9.729E-05 ±9622-04
3,08E-01 9.387E-01

3.0006C2

4.421E-03
1.344E-02

1.276-03
Z±05E-04
4.276E-04
1.184E-03
2.772E-04

8691E-05
2.754E-01
1.474E-04
1.3182-04
1.852E-04
1.531E-04

1.930E-04
9.894E-05
9.691E-05
±8272-03
2.517E-04

5.877E-04
2951E-04
2950E-04
8.605E-03
7.682E-04

3ý275-01
3285E-01 1.000E+00

emosed dose -Mn

NucildD
C040
111,41
C&4134
Ce-137
Pu-238
Puo-239
Pu-240
Pu-2ll
Ani-24ic

Nuoklde
CoO-
ar-IC
Ce-434
C@4137
PU-13
Pu-239
Pu-2tO
Pu-Ill
Am-24la

Nornauized DCGL
Rft dPrvl00Cnf

4.580E-02 1.5202+04
4.688E-03 1.210E+05

E9622-04 2±190E+04
9.367E-01 5.560E+04
5.877E-04 14202E03
2.951E-04 3.050E+03
±950E-04 ±050E203
18062-03 1.820E+05
7.622E-04 ±990E+03
1.000E+00

DOCGLTotal
Gross eta oCb L

Nonmalzed A4 DCGL
nf dpnV0o0crm

4.580E-02 1.468E+04
4.6882-03 1.169E+05
Z±62E-04 ±115E+04
9.387E401 5.369E+04
5.877E-04 3.303E+03
±951E-04 2945E+03
2960E-04 2945E+03

.8002E-03 1.758E+05
7.662E-04 .888E+03
1.000E200

nIIDCGL
.013E-06

±875E-08
1.353E-08
1.888E-05
1.718E-07
9.676E-06
9.6"3E-05
4.728E-08
±562E-07
±002E-05
4.850E404
4L799E4"4

Observable
%Dose BetaF

1.461E+01 4.580E-02
1.879E-01 4.688E-03
.560E-02 ±962E-04
1892.01 9.387E-01

&335E-01
4.693E-01
4.692E-01
2294E-01
1.243E+00
1.000E+02 9.895E-01

Observable
itMICGL %Doss Betaf
.120E-06 1.461E+01 4.580E-02

4.012E-06 1.8792-01 4.888-03
1.401E-00 &560-02 ±962E-04
1.7462-05 1189E201 9.387E-01
1.7792-07 &335E-01
1.002-07 4.6932-01
1.002E-07 4.692E-01
4.896E-08 ±294E-01
±6532-07 1.243E+00
2.135E-05 1.000E+02 9.895E-01
4684E404 4 - Acusted for 24.143 malvy
4A638204 dpnWlO0cmt

4.4462444 Ce-137-.,.. DCGL

I
I •

AdustedDCGL 24.143 mmm"y (

dpn1l03an aclDCGL
Nu.lde per anw-ry -241 n-ea
co-t 608 1.468E+04
Sr-I0 4840 1.169E+05
CB-134 876 . 2115E+04
CB-437 2224 5.369E+04
Pu-I38 136.8 ±303E+03
Pu-239 122 2945E+03
Pu-240 122 2945E+03
Pu-241 7280 1.758E+05
Am-24tc 119.6 28•8E+03

WneO 25.0 frenVy •mns rmloVed do0e - 24.143 meMlY)

DTBD0501 5.doc 
January 24,2006

• DTBD_05ý_015.doc January 24, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-05-015
REVISION: 0
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And DCGLs

Attachment 8.1.2
Sample #7

GEL results for AB -20 Crud Tank Pump Rm 7112104 Sample 07
AS -20 CTP S88130670

Scabble SC02AI D-Kprs)-. 7/1/2008
01.12m04- original Half-Lfe. 4..627

Nuclides pCI/9 nf ye e
H-3 1.540E+01 5.183E-04 1.228E+01 7.701E-01
C-14 5.220E+02 1.757E-02 5.730E+03 9.994E.01
Na-22 - 3.050E+00 1.027E-04 2.602E+00 2.915E.01
Fe-S5 2.230E+02 7.6065-03 2.700E+00 3.049E.01
NI-S9 .2.550E+02 8.5830-03 7.500E+04 1.000E+00
Co-S0 4.140E+03 .1.3935-01 5.271E+00 6.442E-01
NI-63 2.3901+04 6.044E-01 1.001E+02 9.685E-01
Sr-80 1.490E+01 5.015E-04 2.860E+01 8.9395.01
Nb-94 9.150E+00 3.080E-04 2.030E÷04 9.998E-01
T-O99 2.700E+00 9.088E-05 2.130E+05 1.000E+00
Aa-1t08m 4.500E+00 1.515E-04 1.270E+02 9.751E-01
Sb.125 2.970E+01 9.99e0-04 2.770E÷00 3.142E.01
Cs-134 4 4.980E+00 1.678E-04 2.062E+00 2.111E-01
C6-137 3.810E+02 1.282E-02 3.Q17E+01 8.992E.01
Pm-147 4 2.920E+00 9.8280-05 2.623E+00 2.9450-01
Eu-152 < 5.740E+00 1.932E.04 1.360E÷01 7.8990-01
Eu-154 < 7.880E+00 2.652E.04 8.800E+00 6.946E-01
Eu-15 4 3.830E+00 1.222E-04 4.960E.00- 5238-E01
Np-237 - 4.420E-01 1.4880-05 2.140E+06 1.000E+00
Pu-238 4.880E+00 1.5680.04 8.775E+01 9.6410-01
Pu-239 1.230E+00 4.1401-05 2.413E+04 9.999501
Pu-240 1.230E+00 4.140E.05 8.569E+03 9.995E.01
Pu-241 1.700E+02 5.7220.03 1.440E+01 8.0030-01
Am-24tc 8.180E+00 2.080E.04 4.322E+02 9.9260-01
Pu-242 - 4.470E.01 1.505-E05 3.758E+05 1,000E+00
Cm-244 9.150E.01 3.080E.05 1.811E.01 8.377E.01

2.971E+04 1.000E+00

7/1/2008
Estimated1: pCUg

1.186E+01
5.217E+02
8.892E-01 <
6.7990+01
2.550E+02
2.253E+03
2.315E+04
1.332E+01
9.149E+00
2.700E+00
4.388E+00
9.3310+00
1.051E+00 4
3.426E+02
8.599E-01 <
4.534E+00 <
.5.473E+00 <
1.901E+00 <
4.420E-01 <
4.403E+00
1.230E+00
1.229E+00
1.301E+02
8.134E+00
4.470E-01 4
7.6650-01 4
2.680E+04

711/2008
nfl

4.425E-04
1.948E-02
3.318E-05
2.537E-03
9.514E-03
8.4065-02
8.6365-01
4.969E-04
3.413E-04
1.007E-04
1.837E-04
3.481E-04
3.922E-05
1.2780-02

3.208E-05
1.692E-04
2.042E-04
7.094E-05
1.849E-05
1.876E-04
4.5885405
4.587E-05
5.076E-03
2.289E-04
1.568.-05
2.860E-05
1.000E+00

RESRAD
Industrial

DCGL
dpm/l00om'
3.150E+08
8.560E+05
1.700E+04
3.420E+07
7.990E+07
1.520E+04
3.050E+07
1.210E+05
2.290E+04
1.170E+07
2.210E+04
7.990E+04
2.190E+04
5.600E+04
1.570E+07
3.180E+04
2.970E+04
5.230E+05
2.380E÷03
&.420E+03
3.0501+03
3.050E+03
1.820E+05
2.9906+03
3.200E+03
6.020E+03

gross

nf/DCOL
1.405E-12
2.274E-09
1.951E-09
7.417E-11
1.191E-10
5.530E-06
2.831E-0
4.107E-09
1.491E08
8.610E-12
7.4080-09
4.357E409
1.791E-09
2.299E-07
1.921E-12
5.3205-09
8.8760-09
1.356E-10
6.929E-09
4.901E08
1.504E-08
1.504E-08
2.789E-08
7.854E-08
5.212E-09
4.750E.09
6.03806-0
1.856E+05

% Do$*
2.327E-05
3.768E-02
3.232E.02
1.228E-03
1.972E-03
9.159E+01
4.6890-01
6.802E-02
2.4890-01
1.426E-04
1.227E-01
7.2168-02
2.966-E02
3.807E+00
.3.182E05
8.810E-02
1.139E-01
2.247E-03
1.148E-01
8.117E-01
2.492E-01
2.491E-01--
4.619E-01
1.2680+00
8.631E-02
7.868E-02
1.000E+02

% Dose
Removed
2.327E-05
3.766E-02
3.232E-02
1.2280-03

1.972E-03

4.689E.01

2.489E-01
1.428E-04
1.227E.01
7.216-E02

3.182E-05
8.810E.02
1.139E-01
2.247E-03
1.148E-01

8.6310-02
7.8688.02

1.468E+00
0.367

Assumed Normalized
nf nf

8.4060-02 8.166E-01

4.9690-04 4.8280-03

3.922E-05 3.810E-04
1.2785-02 1.242E-01

1.676E-04
4.588E805
4.58705'
5.0785-03
2.289E-04

1.628E-03
4.4585-04
4.456E-04
4.931E-02
2.223E-03

1.029E-01 1.000E+00

Nucilde
Co-6O
sr-9O
Cs-134
Ca-137
Pu-238
Pia-239
Pu-240
Pu-241
AM-241C

Nuclide
00400
Sr-SO
Ca-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Ain-241 c

Norm
n

8.160
4.828
3.810
1.242
1.628
4.458
4.451
4.93
2.22:
1.000

RESRAD
Industrial

aized OCGL
nf dpmll00cm'
6E-01 1.520E+04
30-03 1.210E+05
OE-04 2.190E+04
2E-01 6.560E+04
80-03 3.420E+03
3E-04 3.050E+03
3E-04 3.050E+03
10-02 1.820E+05
3E-03 2.990E+03
E0+00

DCGL Total
Gross Beta DCGL

nf/DCGL
5.372E-05
3.990E-08
1.740E-08
2.233E-06
4.761E-07
1.461E-07
1.451E407
2.710E-07
7.436E-07
5.780E-05
1.730E+04
1.637E+04

removed dose (mrem/y)

Observable
% Dose Bete f

9.295E+01 8.166.-01
6.903E-02 4.8280.03
3.011E-02 3.810E-04
3.864E+00 1.242E-01
8.238E-01
2.529E-01
2.5285401
4.6880.01
1.287E+00
1.000E+02 9.459E.01

Normalized Adj. DCGL
nf dpm/l00cm'

8.168E-01 1.498E+04
4.828E-03 1.192E+05

< 3.810.-04 2.158E+04
1.242E-01 5.478E+04
1.6280-03 3.370E+03
4.458E-04 3.005E+03
4.4560-04 3.005E+03
4.931E-02 1.793E+05
2.223E-03 2.946E+03
1.000E000

S OCGL Total

Gross Beta DCGL

Observable
nft/CGL % Dose Beta f
5.452E-05 9.295E+01 0.1861-01
4.0490-08 6.903E-02 4.828E.03
1.76E-508 3.011E-02 3.8100-04
2.26806-0 3.864E.00 1.242E-01
4.832E-07 8.2381-01
1.483E-07 2.529E-01
1.483E-07 2.528E-01
2.750E-07 4.688E-01
7.547E-07 1.287E+00
5.886E-05 1.000E+02 9.459E-01
1.705E"04 <4 . Adjusted for
1.613E+04 dpm10OOcma
1.340E+04 Cs-137r,,w DCGL
IAIOE+04 Co-60.,.,ý. DCOL

24.OM33 mom/4y

Adjusted 24.633 mrem/y (Where 25.0 mrem/y minus removed dose - 24.633 mrermy)dpm/100 am' edj DCGL

Nuclide per mrem/y -24.6 mrem/y
Co-so 608 1.498E+04
Sr-S0 4840 1.192E+05
Cs-134 4 876 2.158E+04
Cs-I37 2224 5.478E+04
Pu-238 136.8 3.370E+03
Pu-239 122 3.005E003
Pu-240 122 3.005E+03
Pu-241 7280 1.793E+05
Am-241c 119.6 2.948E+03
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Attachment 8.1.2
Sample #8

GEL resuts for A -20 East Decay Heat Cooler Rm 712104 Sample 68
AB -20 EDHC; S88130710

Scabble $C02A1

Nuofides
H-3
C-14
MR-22
Pe-65

Sr-90
Nb-94
Ye-IS
Ag-108m
Sb-12S
Ce-134
Ce-137
Pm-147
ELu-152
Eu-154
Eua-155
Np-237
Pia-238
Pu-23O
Pu-240
Pu-241
Am-241c
Pu-=22

Nuolide
Co-SO
Sr-SO
CB-134~
Ce-137
Pii-2311
PU-239
Pu-240
Pu-241
Am-241c

Nuclide,
CO-60
Sr-SO
Ce-134
Co-137
PU-238
Pu-239
Pu-2D0
Pu-241
Am-241a

02111/04

1.450E-01
1.920E+01

< 7.390E-01
" 6.240E+00

1.820E+01
9.100E+01
1.440E+03

&.890E+00
" 7.48E-01

5.050E.00
" 4.920E+00
4 1.440840

1.210E-01
7.910E403

< 2.340E400

" 5.480E-01

< 2.280E-01

< 1.200E001
< 8.280E-01
S3.130E-01

" 3&785E-01
9.579E403

orlotnal
fit

1.514E-03
2.004E-03
7.715E-05
&514E-04
1.200E-03

9.500E-03
1.503E-01
&149E-04
7.809E-05
&282E-04
&.136E-04
1.503E-03
12E30-03
&250-01
2.443E-04
1.127E-03
29025E-04
&99M2-04
&.70006
&.754E-05
2.380E-05
2.380--05
1253E-03
&823E045
3.2M8E-05
3.930E-05
1.000E+00

RESRAD
Industral

DOOL
dpm/160 cm

1.852O404
1210E405
2.190E+04
6.5808404
3.4208403
&.050E403
3.0508.03
1.820E+05
2.9900403

0001. Total

Ha.ffef

12M8+01
&.730E+03

2.7000E00
7.500E+04
5.271E+00
1.001E+02
2.860+401
2.030E@04
2130E406
1270E+0.
2.7700E00
2.02E8400
3.017E+01
2.8230+00

1.350E401
6.800E+00
4.960E+00
2.1400E0
&.775E+01
2.413E.•4
6.859E003
1.440E+01
4.322E,(2
3.758E805
1.8110E+1

nf/DO*L

4.641E.07
6.008E-09
1.735E-0
1.781E-05
2.531E-08
1.0360-08
1.035E-08
7.388E.0•
3.8018-08

1.839E-05
6.438E044

711/208 7/.12008
4.418 ' Estimated
e pCl/g

7.794E-01 1.130E401
9.9950-01 1.919E041
3.0840-01 2279E-01 <
3.218K-01 2.008E400 4
1.00W00. 1.8200401
6.595.E-01 5.091E401
9.99-E.01 1.37E.403

.985E-01 5.292•0•0
9.998E-01 7.47SE-01 4
1.000E+00 &.060E.40

.762E-01 4.803E#00 <
3.312E-01 4.t789. <
225E-01 2.742E+00
9.036E-01 7.147E-3
3.114E-01 728SE-01 c
7.98SE-01 68e23E+00 <
7.062E-01 1.370E+00 <
5.396E-01 3.097'E.0 4
1.000E+00 5.480E-01 <
5.657E-01 6.248E-01 <
&0.99E-01 2.280E-01 <
9.995E-01 2272-01 4
6.080E-01 9.790E+00 c
9.929-01 8.202E-01 4
1.00DO4O 3.130E-01 <
8,4456-01 3.180E-01 4

8.8950403

Observable
%Dose Betaf

2.524E00 7.054E-03
3295E-02 7.333E-04
9.434E-02 3.799E-04
9.6850401 9.902E-01
1.377E-01
&5.32E-02
&.630E.02
4.017E-92
2.087E-01
1.000E+02 9.984E-01

RESRAD
hu•lusal

7/1/2008 DCGL
tat dpnmlOO w? nt/OCG1

1.300E-03 .150E0408 4.125-12
2.207E-03 560E+05 2.578E-10
2.821E-05 1.700E+04 1.542E-09
2.310E-04 3.420E+07 6.753E-12
2.093E-03 7.990E+07 2.820E-11
5.855E-03 1.520E+04 3.852E-07
1.6060-01 3.050E+07 520-0
&6086-04 12100+05 5.030E-09
6.801-05 2.2900.04 3.7560-0
6.819E-04 1.170E+07 4.974E-11
6.523E-04 2.210E+04 2.499M-08
6.485E-04 7.990E04 .865E-09
3.154E-04 2,19D0.04 1.4400--8
8219E-01 S.560E+4 1.4780-05
6.379E-05 1.6708+07 5.017E-12
9.917E-04 .180E+04 3.119E-08
1.578E-04 2.970E-44 5.305E-09
3.581E-04 5.230E405 6.809E-10
6.279640 2.380E+03 2.838E-08
7.18SE-05 3420E+03 2.101E-08
2.622E-06 3.0500403 6.5960-09
2.E218-05 3.050E+03 85930E09
1.11M-03 1.8200405 6131E-09
9.432E-05 2.9920+03 3.155E-08
3.800E-05 3.2008E03 1.125E-08
3.&57E-05 6.020-03 6.074E-09
1.000.00 1.539E-05

gross 6&499E'04

%Dose
2.681E-05
1.67W0-03
1.09ME-02
4.389E-05
1.79E-04
2.504E400
3.423E-02
3289E-02
2.441E-02
3.2320-04

1.024E-01
4.41E-92
9.359E-02
9.607E+01
3251E-05
2.027E-01
3.448S02
4.425E-03
1.715E-01
1.3W6E-01
6.587E-02
6.585E-02

&984E-02
2.050E-01
7.311E-02
&948E-02
1.000E+8

% Dose
Removed
2.681E-06
1.676E-03
1.002E-02
4.389E-05
1.792E-04

3.423E-92

2.441E-02
3.232E-04
1.024E-01
4.481E-02

&281E-05
2,.97E-01
3.448E-02
4.425E-03
1.715E-01

7.311E-02
3.948E-02

8.038-01
0.201

Assumed Normalized
nf nf

&.855r-03 7.054E-03

6.086E-04 7.333E-04

3.154E-04 3.799E-04
6219E-01 9.9M0E-01

2.207E-06

21093E-03
&&858-03

6.088-04
.601E-05

6.819E-04
S.523E-04
&485E-04
3.154E-04
8.219M-01
&379E-06
2.757E-04
1.578E-04
3.561E-04

7.1880-M
2.e22E-05
2.621E-05
1.116&-03
9.432E-05

8.657E-05
3.159E-05
3.1588-05
1.344E-03
1.1380-04

8.300..01 1.0008+00 8.350E-01
removed dose (r

Normalized
nf

7.054E-03
7.333E-04
3.79G-04
9.902E-01
8.657E-05
3.159E-05
3.158E-05
1.344E-03
1.138E-04
1.000E+00

4
4
4

Gross Beta DCGL &.429E040 dpm/100 em'

Nomaslized I. DOM1 Observable
nf dpm/100 and ni/OCOL %Doe Beta f

7.054E-03 1.508E+04 4.679-07 2.524E000 7.064E-03
7.333E-04 1200E+05 6.109"-09 3-295642 7.3330-04
3.799E-04 2.172E+04 1.740--08 9.434E-92 3.799E-04
9.902E-01 5.515E+04 1.795E-05 5.685E+01 9.902E-01
8.657E-05 3.393E+4 2.5526-03 1.377E-01
3.t59E-06 3.9.25E.0 1.044E-08 &.032E-02
3.158E-05 3.9250.E- 1.044E-08 .830E-92
1.344E-03 1.8050.05 7.448E-09 4.017E-02
1.138E-04 2.986E-40 3.831E-08 ±0.7E-01
1.000E+00 1.854E-05 - 1.00OE+02 9.964E-01

4

4
4

DC Toal &vw-+ Actatedfor 24.799mo
Gross Beta Occ.L &.3880,4 d, l aom' I

I . 3430+4N 01-137-,.,.. 0001.
Adjustsd DCGL: 24.799 nmwenw (Where 25.0 nren" minus removed dose - 24.799 mreiy)

dpmMCla0 s4=• CGL
Nucllde per mram/y -24.7 mnrwr

Co-80 808 1.508E,04
Sr-90 4840 1200E405
Cs-134 876 2172E.04
Cs-137 2224 &.515E+04
Pu-238 4 138.8 3.3930+0
PU-23= < 122 .3.925E003
Pu-240 < 122 3.025E.03
Pu-241 < 7280 1.805E805
Anm-241o - 119.6 2.960E+03
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Attachment 8.1.2
Sample #9

GEL results forAB -47 East Decay Heat Pump Rm 7112104 Sample 19
AS -47 EDHPP 88o130030

Soabble SC02AI

Nuclides
H-3
C-14
Ne-22
Fe4s
NI-49
Co-S0
Ni`O3
,r-90
Nb-`4
Te-99
Ag-108m
Sb-125
C1-134
CS-137
Pm-147
Eu-164

* Eu-lU4

Eu-l55
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241o
Pu-242
Cm-244

Nuclide
Co-60.
Sr-S0
Cs-134
Cs-137

Pu-238
Pu-239
Pu-240
Pu-241
Am-241o

12108103
pCl/g

2.570E+01
3.170E+00

4 3.390E-01
- 4.840E+00
4 4.030E+00

2.050E+01
1.620E+02
3.410E+01

4 2.1 90E-01
4 2.270E+00
< 6.460E-01
< 1.970E+00

9.370E-01
3.030E+02

4 2.720E+00
4 1.480E+00
< 8.620E-01
4 1.050E+00
* 5.010E-01

1.100E+00
2.605E-01
2.605E-01

4 1.750E+01
< 6.320E-01
4 4.640E-01
, 3.530E-01

5.909E+02

Normalized
nf

3.388E-02
9.222E-02
6.050E-04
6.242E-01
3.207E-03
7.873E-04
7.871E-04

- 4.241E-02
1.896E-03
1.000+E00

original
nf

4.349E-02
5.365E-03
5.737E-04
8.191E-03
6.820E-03
3.469E-02
2.742E-01
5.771E-02
3.106E-04
3.842E-03
1.093E-03
3.334E-03
1.586E-03
5.128E-01
4.603E-03
2.505E-03
1.A59E-03
1.777E-03
6.479E-04
1.862E-03
4.408E-04
4.408E-04
2.962E-02
1.070E-03
7.852E-04
5.974E-04
1.000E+00

RESRAD
Industrial

DCGL
dpm/IO0 cm'

1.520E+04
1.210E+05
2.190E+04
5.560E+04
3.420E+03
3.050E+03
3.050E+03
1.820E+05
2.990E+03

DCGL Total

D-K(yrs)-->
Half-Llfe

yrs
1.228E+01
5.730E+03
2.602E+00
2.700E+00
7.500E+04
5.271E+00
1.001E+02
2.860E+01
2.030E+04
2.130E+05
1.270E+02
2.770E+00
2.062E+00
3.017E+01
2.623E+00
1.360E+01
8.800E+00
4.960E+00
2.140E+06
8.775E+01
2.413E+04
6.569E+03
1.440E+01
4.322E+02
3.758E+05
1.8 11+01

nfJDCGL
2.229E-08
7.622E-07
2.763E-08
1.482E-05
9.376E-07
2.581E-07
2.581E-07
2.330E-07
6.343E-07
2.016E-05
4;959E+04

71112008
4.692
e04, ,

7.717E-01
9.994E-01
2.943E-01
3.078E-01
1.000E+00
8.470E-01
9.687E-01
8.947E-01
9.998E-01
1.000E+00
0.752E`-0
3.169E-01
2.136E-01
8.999E-01
2.972E-01
7.913E-01
6.965E-01
5.204E-01
1.000E+00
9.644E-01
9.999E-01
9.995E-01
8.017E-01
9.927E0O0
1.000E+00
8.388E-01

71112008
Estimated

pCI10
1.983E+01
3.168E+00
.9.976E-02 4
1.489E+00 4
4.030E+00 4
'1.121E+01
1.569E+02
3.051E+01
2.190E-01 -
2.270E+00 4
0.300E-01 4
8.244E-01 -
2.001E-01
2.727E+02
8.084E-01 4
1.171E+00 <
6.004E-01 -
5.527E-01 4
8.010E-01 4
1.061E+00
2.605E-01
2.604E-01
1.403E+01 <
6.274E-01 4
4.640E-01 4
2.961E0-01
5.245E+02

71112008
nt

3.781E-02
6.040E-03
1.902E-04
2.839E-03
7.683E-03
2.137E-02
2.992E-01
5.817E-02
4.175E-04
4.328E-03
1.201E-O3
1.190E-03
3.818E-04
5.198E-01
1.541E-03
2.233E-03
1.145E0O3
1.054E-03
9.552E-04
2.023E-O3
4.966E-04
4.964E-04
2.675E-02
1.196E-03
6.846E-04
5.845E-04
1.000E+00

RESRAD
Industrial

DCGL
DPMl00ocm' nf/DCGL % Dose

3.150E+08 1.200E-10 8.755E-04
8.560E+06 7.057E-10 5.147E-03
1.700E+04 1.119E-08 8.160E-02
3.420E+07 8.300E-11 6.054E-04
7.990E+07 9.616E-11 7.014E-04
1.520E+04 1.A06E-06 1.025E+01
3.050E+07 9.810E-09 7.155E-02
t1210E+05 4.807E-07 3.506E+00
2.290E+04 1.823E-08 1.330E-01
1.170E+07 3.699E-10 2.695E-03
2.210E+04 5.4350-08 3.984E-01
7.9900E+04 1.490E-08 1.087E-01
2.190E÷04 1.742E-08 1.271E-01
6.560E+04 9.350E-06 6.820E+01
1.670E+07 9.230E-11 6.732E-04
3.180E+04 7.022E-08 5.122E-01
2.970E+04 3.854E-08 2.811E`01
5.230E+05 2.015E-09 1.470E-02
2.330E+03 4.013E-07 2.927E+00
3.420E+03 5.914E-07 4.314E+00
3.050E+03 1.625E-07 1.185E+00
3.050E+03 1.628E-07 1.187E+00
1.820E+05 1.470E-07 1.072E+00
2.990E+03 4.0000-07 2.918E+00
3.200E+03 2.765E-07 2.016E+00
6.020E+03 9.378E-05 6.840E-01

1.371E-05 1.0001+02
gross 7.294E+04

removed dose (mrsmty)

% Dose
Removed
8.755E-04
5.147E-03
8.160E-02
6.054E-04
7.014E-04

7.155E-02

1.330E-01
2.698E-03
3.964E-01
1.087E-01

6.732E-04
5.122E-01
2.811E-01
1.470E-02
2.927E+00

2.016E+00
6.840E-01

7.238E+00
1.809

Assumed Normalized
nf .nf

2.137`-02 3.388E-02

5.817E0-2 9.222E-02

3.816E-04 6.050E-04
5.198E.01 8.242E-01

2.023E-03.
4.966E-04
4.964E-04
2.675E-02
1.196E`O3

3.207E-03
7.873E-04
7.871E-04
4.241E-02
I A.8-03

6.307E001 1.000E+00

Observable
% Doss Beta f

1.105E+01 3.388E-02
3.780E+00 9.222E-02
1.370E-01 6.0502-04
7.352E+01 8.242E-01
4.650E+00
1.280E+00
1.280E+00
1.156E+00
3.146E+00
1.000E+02 9.509E-01

Nuclide
Co-60
Sr-$0
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Am-241=

9.djustod DC'

Nuclide
Co-S0
Sr-90
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Am-241c

Gross Beta DCGL 4.7160+04 dpmll00 cm'

Normalized Adj. OCOL Obsery!
nf dpmIlOOcm2 nf)DCGL % Dose Beta

3.388E-02 1.410E+04 2.403E-08 1.105E+01 3.388E
0.222E-02 1.122E+05 6.216E-07 3.780E+00 9.222E
6.050E-04 2.031E+04 2.978E-08 1.370E0O- 6.050E
8.242E-01 5.158E+04 1.598E-05 7.352E+01 8.242E
3.207E-03 3.172E+03 1.011E-06 4.650E+00
7.873E-04 2.829E+03 2.783E-07 1.280E+00
7.871E.04 2.829E+03 2.782E-07 1.280E+00
4.241E-02 1.688E+06 2.512E-07 1.156E+00
1.896E-03 2.774E+03 6.837E-07 3.146E+00
1.000E+00 2.174E-05 1.000E+02 9.509E

DCGL Total 4.600E+04 -c--------Adjusted
Gss Beta DCGL 4.375E+04 dpmll00 am'

0 3.977E÷04 Cs-137. . DCGL

able
f
-02
-02
-04
-01

-01
02301 e"

GL:

4
4

Iq
23.191 mrsmty (Where 25.0 mrem/y minus removed dose * 23.191 mreo/y)

dpmll00 am' adJ DCOL
per mremly -23.2 mremly

808 1.410E+04
4840 1.122E+05
876 2.0310E04

2224 5.158E004
136.8 3.172E+03
122 2.829E+03
122 2.829E+03

7280 1.688E+05
119.6 2.774E+03
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Attachment 8.1.3
All Sample DCGL Average Without Sample #7

Using Average for 7 samples from Attachment 8.1.4

Nuclide
Co-60
Sr-90
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Am-241c

Normalized
nf

2.073E-02
8.348E-02
3.293E-04
8.392E-01
1.174E-03
3.733E-04
3.732E-04
5.328E-02
1.048E-03
1.000E+00

RESRAD
Industrial

DCGL
dpml001cm1 nf/D

1.520E+04 1.36&
1.210E+05 6.891
2.190E+04 1.504
5.560E+04 1.501
3.420E+03 3.432
3.050E+03 1.224
3.050E+03 1.221
1.820E+05 2.921
2.990E+03 3.504

1.831
DCGL Total 5.437

s Beta DCGL 5.131

removed dose averaged for7 samples (mremly)
From

Observable Attachment
CGL % Dose Beta f 8.1.4

4E-06 7.414E+00 - 2.073E-02 2.073E-02
9E-07 3.751E+00 8.348E-02 8.348E-02
1E-08 8.174E-02 3.293E-04 3.293E-04
9E-05 8.206E+01 8.392E-01 8.392E-01
2E-07 1.866E+00 1.174E-03
4E-07 6.654E-01 3.733E-04
4E-07 6.652E-01 3.732E-04
8E-07 1.592E+00 6.328E-02
4E-07 1.905E+00 1.048E-03

0.769

9E-05 1.000E+02
7E+04
1E+04 dpmll00 cm2

9.438E-01

Gros

Nuclide
CO-60
Sr-90
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Am-241c

Normalized
nf

2.073E-02
8.348E-02
3.293E-04
8.392E-01
1.174E-03
3.733E-04
3.732E-04
5.328E-02
1.048E-03

Adj. DCGL
dpm/lOOcm2

1.473E+04
1.173E+05
2.123E+04
5.389E+04
3.315E+03
2.956E+03
2.956E+03
1.764E+05
2.898E+03

nflDCGL
1.407E-06
7.118E-07
1.551E-08
1.557E-05
3.540E-07
1.263E-07
1.262E-07
3.021E-07
3.616E-07

%Dose
7.414E+00
3.751 E+00
8.174E-02
8.206E+01
1.866E+00
6.654E-01
6.652E-01
1.592E+00
1.905E+00

Observable
Beta f

2.073E-02
8.348E-02
3.293E-04
8.392E-01

1.OOOE+00 1.898E-05 1.000E+02 9.438E-01
DCGL Total 6.269E+04 < ..... Adjusted for 24.231mem/y

Gross Beta DCGL 4.973E+04 dpm/100 cm2

4.554E+04 Cs5137,u,,rt DCGL

24.231 mrem/y
dpm/100 cm2 adj DCGL

Nuclide per mremly -24.2 mrem/y
Co-60
Sr-90
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Am-241c

608
4840
876

2224
136.8
122
122

7280
119.6

1.473E+04
1.173E+05
2.123E+04
5.389E+04
3.315E+03
2.956E+03
2.956E+03
1.764E+05
2.898E+03
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Attachment 8.1.4
All Sample Average With and Without Sample #7

Nuclide fraction for 8 samples
Turb Bldg SFP Wall RB -27 IC RB -27 WT RB -27 ET AB -20 CTPR A3 -20 EDHCR AB -47 EDHPR

SB8260060 SA8120111 SC8110411 SB8110251 SD8110351 SB8130670 S58130710 SS8130030
SC021A SCOIAI SCOIA SCOIA ý SCOIA SCO2AI 7SC02AI SC02AI mean

Normalized Normalized Normalized Normalized Normalized Normalized -Normalized Normalized Normalized
Nuclide nf nf nf nf nf nf nf nf nf
Co-60 5.1012-04 7.080E-04 4.332E-02 1.384E-02 4.580E-02 8.166E-01 7.054E-03 3.388E-02 1.202E-01
Sr-90 6.073E-03 1.044E-04 4.639E-01 1.661E-02 4.688E-03 4.828E-03 7.333E-04 9.222E-02 7.364E-02
Cs-134 5.616E-04 1.695E-04 1.027E-04 1.900E-04 2.962E-04 3.810E-04 3.799E-04 6.050E-04 3.358E-04
Cs-137 9.459E-01 9.982E-01 2.187E-01 9.586E-01 9.387E-01 1.242E-01 9.902E-01 8.242E-01 7.498E-01
Pu-238 3.081E-03 8.574E-05 8.102E-04 3.569E-04 5.877E-04 1.628E-03 8.657E-05 3.207E-03 1.230E-03
Pu-239 1.067E-03 1.120E-05 3.309E-04 8.967E-05 2.951E-04 4.458E-04 3.159E-05 7.873E-04 3.824E-04
Pu-240 1.067E-03 1.1192-05 3.308E-04 8.963E-05 2.950E-04 4.456E-04 3.158E-05 7.871E-04 3.822E-04
Pu-241 3.981E-02 6.601E-04 2.705E-01 9.845E-03 8.606E-03 4.931E-02 1.344E-03 4.241E-02 5.279E-02
Am-241c 2.151E-03 1.376E-05 1.990E-03 4.037E-04 7.6622-04 2.223E-03 1.136E-04 1.896E-03 1.195E-03
sum 1.000E+00 1.000E+00 1.000E+00 1.0002+00 1.000E+00 1.0002+00 1.000E+00 1.000E+00 1.000E+00

Nuclide fraction for 7 samples, CTPR removed

Turb Bldg SFP Wall RB -27 IC RB -27 WT RB -27 ET AB -20 EDHCR AB -47 EDHPR
S88260060 SA8120111 SC8110411 SB8110251 SD8110351 S58130710 SB8130030

SC021A SCOIA1 SC01A SCOIA SCOIA SC02AI SC02AI mean
Normalized Normalized Normalized Normalized Normalized Normalized Normalized Normalized

Nuclide nf nf nf nf nf nf nf nf
Co-60 5.101E-04 7.080E-04 4.332E-02 1.384E-02 4.580E-02 7.054E-03 3.388E-02 2.073E-02
Sr-90 6.073E-03 1.044E.04 4.639E-01 1.661E-02 4.688E-03 7.333E-04 9.222E-02 8.348E-02
Cs-134 5.616E-04 1.695E-04 1.027E-04 1.900E-04 2.962E-04 3.799E-04 6.050E-04 3.293E-04
Cs-137 9.4592-01 9.982E-01 2.1872-01 9.586E-01 9.387E-01 9.902E-01 8.242E-01 8.392E-01
Pu-238 3.081E-03 8.5742-05 8.102E-04 3.569E-04 5.877E-04 8.657E-05 3.207E-03 1.174E-03
Pu-239 1.067E-03 1.120E-05 3.309E-04 8.967E-05 2.951E-04 3.159E-05 7.873E-04 3.733E-04
Pu-240 1.067E-03 1.1192-05 3.308E-04 8.963E-05 2.950E-04 3.158E-05 7.871E-04 3.732E-04
Pu-241 3.961E-02 6.601E-04 2.705E-01 9.845E-03 8.606E-03 1.344E-03 4.241E-02 5.328E-02
Am-241c 2.151E-03 1.376E-05 1.990E-03 4.037E-04 7.662E-04 1.136E-04 1.896E-03 1.048E-03
sum 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00
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Attachment 8.2.1
Calculation of Dose From All Nuclides

Dose Pesuils hIn enw tjrAw~pratefth Fnawso (1.0 dpnWlO anl)
Tlrb EdO SWPW-, I 102I FS-V7Wr M-. ET AB-MOCT PB-OE•M R AB -CMHPR
828260060 SA12D1l SC8110411 828110251 SD8110351 SB813670 S88130710 S881300
S2021A SOCIA1 SC01A • S ,C1A 6C01A SC2AI. S02A1 SC02AI

lxrndose Idpm dose Idpmdose ldpmdose Idprndose Idpm dse Id4m&se i4dpMdose
Nuicide 1Mmesnf Mmes nf Mmusnf limus ft linmes nf Thes nf limes if lmns nf -moan stdevmean (stdevmeanv

H-3 1 1.7096-W9 7.848C-10 3.&-E- 5.473E- 6.837E-09 3&512-11 1.016E-10 3001E-09 1.824E,04 .5.,19 -05 .58iE-09
C-14 p < 4.643E-0 2.0;2E-07 4.088E- 1.1182-07 8.76X--8 5.885--08 .44S 1.764E-08 4,432E0 1.03 6M 2.54,62-06

Na-22 - 4.378E07 < 3.011E-08 < 8.0362-06 < 4.5466-08 < .0B3-8 < 4.87-- < 3-U546-08 - 7 27TE-07 8231E-0 3.0062-0- 1293E605
Fs-55 < 4.89---0g < 8.37M-11 2.27n&-10 < 1.8146-10 3.388E-10 1254E09 1.6882-10 < .0752-0 8.20E-05 3.&9•-C 1.5•--0M
M-59 < 4.0196-09 C 1.9625-10 9.202E-10 9.7546-10 1.548E-09 2.977E509 6-549&10 < 2.404E-09 1.147E04 3.IOE-05 9.638E-10

Co-S0 < < 7.622•-,7 1.2 -08 3.0032--0 1.i32E-05 .474E05 1.382I-04 9.6315-08 3.5142--- 2.20 00 1.061E200 1.12E,200
M43 c 1.591E-08 Z.681-01 3.3916-07 1.38E-07 4.47r757 7.0780M 1317E-07 2.4,52E07 1.7186-02 5.74E-03 3.107E-05
Sr-WO p < 1.140-08 1.9(--06 4.958E-05 14 11826-07 1.=27607 1257E-07 12E-05 55182-01 4.082601 1.668E-01

Nb-.4 p < 6.824E-07 < 92D4E-06 < .17. -07 < 1.105507 2.524E-07 3.'726M0 < 9.3OO8 < 455X8-07 1.825E-02 8.115-- 2.6172-05
Tc-99 p < 2.0612E-C < 5.064E-10 8.678E-10 < 1.0076W9 1.(03E209 2.152E-10 124309 < 9.248E-09 192.E-04 1.724E-04 2.9732E-

A.-108m < 2.6Z12E-C < 3.0E07 2.657E-07 < 4.8066-07 1.49E-0M 1.852-07 < 6248-107 < 1.358-0M 8.185502 2.038E- 4.152-04
Sb-125 p < 7.M3S-OT < 9.004<-06 < 8.4182-08 < 1.322E-07 < 9.70gE-08 1.08907 < 1.716E207 < 3.25 1.474E202 8.438E-06 2.957E-05
Cs-134p &.824E-07 1.70--07 +02.-0 M 1.532-07 1.111E-07 < 4.4782-08 3. -07 4.3582-07 1.810602 4.840E-03 2153E-05
Cs-137"p 3.83E-04 3.A6-04 5.058205 3.1052-04 1.3862-04 &.747E06 3.895.04 .3372-04 1S5852.01 3.87B6400 1.351E201
Pm-147 p < 4.9782-09 < 3.5352-10 8.123E-10 < &.1752-10 < 2A682-10 < 4.803E-11 < 1254C-10 < 2307E09 7.865E05 4.(2S--05 1.621E-09
Etu-152 p < 3.2<72-CS < 3.8g0- < 2.4185-07 6.2OK-07 c 4.173207 1.33=607 < 7.7975-07 1.750 (.322-,02 2. 6.1262-04
Eu-164p < 1.54-06 < 1.< E-07 < 1.878E-07< 2.<•0607 < 1.745W-7 1.719 07 < 13262--7< 9.L-85-07 28796-, 1.27E-02 1.505-04
Eu-155 p < 8.643E-08 < 0234E-20 < 7.83-0W < 1.715-M8 < 8.195509 < 3.3916W ' < V.' -08 < 5067-08 1.8782-00 8.827,-04 4.6816-07
Np-237 < 1.018E-05 < 4.9=2-07M < . --07 < 3570607 < 1.881506 < 1.732E-07 - .00526E-07 c 1.003X-05 2.0432-01 1.045E01 1.0812-02
Pu-238 < 2.0462-05 c &.5382M-07 3. - 1.879E-08 1411E-06 122SE0- c 5253507 1.4785-05 3.6786-01 1.820E-01 3.313E-02
Pu-239 < 7.947E-0 8.110E-08 1.402-08 5.29-07. 7.946W07 3.761E-07 - 1482.07 4.07E-06 123•2E01 &.524E-02 4.257E703
Pu.240 < 7.944E-05 8.1062M0 • 1.40M-- 52)3E-07 7.943E-07 3.76E--07 < 148E-07 4.0896W 1.291E01 &.522--02 4253E.03
Pu-241 < 4.942E-0 < 8.12E-08 1.92755- 9.742--07 188360 69732-07 < 1.5M3--07 < a6742-06 2.527-01 1.543-01 Z3792-0

Am-241c < 1.8342-05 c 1.0162-07 8.6250 2.431E505 2.104506 1.914E-06 < 7.8871507< 1.00E-.05 3.543E51 1.3 --01 1.8622-02
Pu-242 < 1.133E-05 < 4.270607 < U.350E-07 < 4.944507 C 7.384E.07 < 130E-07 < 1812E.07 < 8.911206 1.7482-01 9.937E702 9.87564)0
nM-244 < 326"7E-08 < 8.82M-06 < 2274-07 < 1.954E-07 < 3.442E507 < 1.1882-07 < 1.5192-07 < 1344E-05 U.6236.02 2-941E-02 8.8 E-804

k 4.806-04 4.015E504 1.7416-04 3388-04 1.753E-04 1B04 .18476-04 427E-04
417.01 8.9052,01 9.540E-01 3,932E.01 7.5356W01 3.5BE.-01 1.182X01 8.337E-01 8.335M-01

"1 dpm verage~ uetImes 4300(YO.6417 OL76 04 m n a e s evmenII 106241f 60I6E6.240 1 1.491E401

sae Ind~dual modkb resstts
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Attachment 8.2.2
Calculated Dose From All Nuclides (7 Samples)

(Crud Tank Pump Room Removed)

Dose Res In nmralyforbAeage dfu Fros (1.0 4r4
Turb ig SFPWa RB,-271C I-27Wr RB-,EI A2B.ZB -O0 - AB-CEX-M

2E= 8812)111 SC81104l1 S88110251 S081103=1 828130710 8B8130030
SC•IA S01A1 S001A SOM1A SM)IA SQ•A1 SOMA.A

lid m cx 1cdpmncwe Imdn e 14drnde I dpdr e Idpmdose 14dndmse
NjdIDe 7Thusrf TInusif 7Inusnf I1nms ri Tmus rf TIRM if Tinus if Inmani stdinu (strkvnmeai

143 < 1.709 784E-10 830E-0 a47-0 a837E-W 1.U31E-10 3=15-W 1.84604 558E- 3123W09
C.14 < 464309 20E-07 408E-0 1.118E-07 8.7626-B .44Z 1.764E-6 4.00M 1.647E-03 2714606

Na-22 < 4.37E-07 < 1011E-60 < .- 0 < 4.64- < 503-0 4 3854<-0M < 2797-07 L0O6E.03 1646-03 1.33DE-05
FeZ5 < 4.8E-- < a377E-11 22796-10 < 1.814E-10 MEi10 < 1.68ME-10 < 207-, 6812-05 4,06460• 1.658E-0
N-89 < 4.01,OE- < 1.E-10 9202-10 9.754E-10 1.54M40 a54S6-10 < 2404E-09 9.185E-05 2966-05 &739E-10

Po-60 < 7.AE-07 1.02-06 18936W 1.639-05 2474E-05 231E-0e a514E-05 1.GW 3140E01 1.1x-•01
N-63 < 1.591E0 ZD15E-08 &391E-07 1.3X8-07 4.477-7 1.317E-07 24SE-07 1.15X.42 3640E-03 1.325E-05
Sr-G0 P 4 1.14CE-0 1.905C8 4.98M-05 2470 3182E-07 175E-07 1Z--05 63&901 4144601 1.7175-01
" 0-<4 6 1 E8260 < 9.24EW8 < 1.179--07 < 1.10M07 234E-07 < 9.391 8 < 4.W5-07 1.548E-0 516-03 270E-05

Tc-, IA < 2081E-0 < 5.064E-10 &686-10 < 1.007E-0 1.3E-09 1.243E-G < 9248E-09 2975E04 1.73M04 10115-08
Pg-108m <261506 4< & --07 2857E-07 < 4.86E07 1.4E-M08 < 248-07 < 1.3M-,60 6.1M 1.7E-5 310E-04

Sb-12 p < 7.33 7 < 9.040 < 5419608 < 1.3zE-07 < .7•-08 4 1.7165-07 < 3.17 1.416&m 551503 3604-05
Cs-134 3 5824E607 1.7-07 10796- 1.863E-W 1.1115-07 .1GO7 4.356-07 1.60M-C2 4.391E-03 1.03605

s- 383-04 M N-04 50E- .1004 1.386C--04 38--04 2337X-04 1.6176.01 308E.00 9.231E40
Pm-147 0 < 49M0 < 153SE-10 &12r=-10 < 56175&10 < 246S-10 < -L254E-10 < 230"7E-W 05E-05 4012X-05 1.610E-9
Eu-152 0 < 3,27E-0 < a8960O7 < 246E-07 UM07 < 4173E07 < 7.797X-07 < 1.75MW 635"7-2 2431E-02 56908E-04
EU.154 < 1.50460 < 1.00M-07 < 1.8-07 < 2030E07 < 1.745E-07 1.--0"7 < 9.63ME07 28OOE-02 1.243142 1.544E-04
Eu-15s < 4 643E-8 < 9.84E-069 < 7.838--09 < 1.71,960 < .1955-9 < 1.7'0208 < &M076- 1.6886- 6727E-04 4A5M07
WW-2 4 1.019-05 < 4.99M.07 < ao.07 < 3.5'707 < 1.881E-06 < &i-07 < 1.00- 207"6E-01 1.67E-01 1.07w5(

Puo-3 < 20460 < ,5.3907 - 079E-06 1.87960 1.411E-0M < 5.53607 1,478E-05 3WE-1 1.835601 .36 2
Pu-239 < 7.947E-06 110E.08 1A -05 52DE-07 7.946E-07 < 2149607 4.07C90 1.9-01 a570602 4.317E-03
Pu-240 < 7.944E,6 ME1W0 1.4 -05 5.233-07 7.94 7 < 2148-07 4.0SW-0W 12O9E-01 6.8E-82 4313603
Pu-241 < 4942x-06 < .0126-08 1.S3E-0 9.742E-07 3.883E-07 < 1.533E-07 < 1.746E- 2527E-01 1.56501 2452-02

An-241c < 1.634E05 < 1.01M407 U6Z-C8 2431E-0 21046-0 < 7.8875-07 < 1.000E-0 a463601 1.371E-01 1.883002
Pu 1.13305 < 4.760-,7 < 535E-O7 < 4.944E-07 < 7.34E-07 < 281--07 < 6911E-Cs 1.776E01 98-2 9.615E-03

On244 < 3257E50 < 6.82M-O < 2274E-07 < 1.09-407 < 1442--07 < 1.5191107 < 2.344E- 56536-2 295E02 8.74204
szrnw= 48.0BE04 4.01E-04 1.741E-04 3388-04 1.753E-04 3847-04 3427E-04

S 7.16--0 HOMO QL540E-01 33E-M01 7.3S5E-1 3a58E-O 13,337601 .330--M

B *1 •nazg-im= 43007165 =5 3E404 I tb"m ll
II .M=,oM I71E4 , Hrr= 9.GE+0-,0

II s~drheinamrfrnr
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Attachment 8.2.3
Mean and Standard Deviation of Dose
Using Average of the Fractions Method

Dm mIst Qnmu=4 fuoaieamg dfltFr-4Qns(1.04x
T~rb Bdg SFPWhI FB I IC Fa-27Wr 16Z2Er AS400M AB-M 2 A5MI84EIfR

S2~~SP8111 SC811o11 S28110251 SM~110351 SB81IC670 SM1=071 SB130MO
SM= S=1 $M1A SO1A =%D SOMI SCMA1 SM2A.1

Ijxik1 TiUM i~f Tmus if Tuius if TffrS if Tmu if TiUM ri Ta=u if MMInS r
CoW U38EW 1.164505 7.12SM 2.27M605 7-93M5 1.3425(1 .l&SW 5 .&57E-05
Sr-9D 1255&M 215750 1558605 343250 .698507 R974S07 i51ST -1.8960s

Cs-134 &411E-07 1.9960 1.17207 Z16OW 3381E607 4.350E-07 4,337E507 UaffiE-M
Q43 42SB0 4.4885 ME3405 4.31(M4 (221E44 &~505- 4.4M04 3,70D4
Pu-=Z382.2E7-0 aMME0 5.92SM0 2.60M 429S0 1.199605 &328&M 2.344E05
Pu*9 &749E-06 9178E08 2.71X406 7.350 241950 1854505 2.6B907 6a54E-M
Pu44O V746506 917458 271MM0 7.34750 Z41MM0 165X05 MEW8-0 &.451E-05
Pu24A1 1441606 RWE7S0 1.716505 1.352-M 1.182E-M 6774505 1847E-0 &8960

Am24lc t.7MM-0 1.150607 1.856605 1375605 6L4980 1.805M 9LSME07 1,58K05
suir 4,91904 4.51X04% 13M7504 4.63E504 5&154E504 1.44ma0 4587504 6041EO-0

ob~p*,aon M0M r a9M (173 (1989 019m9 (146 (1 0M 951

aywl~pphacdon (1944
l.craeev e=3~a4(sw~peaa" 4M55640 ($21hD art mo

1.746M-~
llrffi01
4.097E-01

4.55E-0

7.46@E0O
-5.346E01
3.349~E03

4.974E-M
4.972E-M
1.NM-0
129601

5.578E+01

285"E0

2474E503
2472603
3,974E.02
1.676M0

IMEO
EflauU flU1I
Ivkkn rwacb mmft I 7MBE-W

DePsfts (In mmil fbr amWd ft Framclg (1.0 c~nt
llzbcldg SFPVWa IF.271C R-7Wr IE-27Er
BWWW SMaim S=nWl SB8fl0251 SD81SIi
SM2A SM1A1 SOMA SC01A -SMflA

ABOMI8MAB-CEMfR

I&uIkb linu it
COW &38SE507
Sr-90 1.25sm0

Cr-13 6.4116-07
co-13 42585-
Pu=~ Z252E05
Pu,239 &7496-0
Pu-7A0 1748505
PU-241 5.441E-05

Am24lc 1.7985-0
sumi 491M.04

dr.ftd~cti (L953

1.16W50
215750
1.9385M
4.48SE-04
a258607
9.178E-M
9.174E-M5

1.i50Ec07
4.512504

0.99

Tamns if
7.12E-W5

1.1"W5-07
9.8345-05

Z712•06
Z712E-06
1716E05
1.8BE-05
&307E04

(1726

Thus if
227UE-M
a432£-0
2169E-07
4.310E-04
26896-8
7.350E07
7.347E07
1.35X-M

.8682E504OLM29•

TOm rif

968.--07
13815E07
4.21504
4.296M0

2419M06
24185-5
1.18x--,
6.40SM--0

5.154604

(1989

SC2AI

1.160605
1.5196-0
4.33W60
4.45E0M

258850
1.847E-07

(19~08

SMMM

1706

2344E-05
&454E-05
6.451505

15.88505
5.04160

7.858W-0
1.713E-C
1.719E+01
agOGE-01
1.394E-1
1.394E-1
3.33"
ags"

,dcbvmrm (stbv n-,f,
5.61E-01 3.1506=01

6281E-01 3698E01
3,849M- 1.481505
216SEf0 4.685E+00
1.735-01 2979.
&7X3&0 3286-03

=-m01 5.3015E-
1.348M 1.818E-02

2-09M01 3.90E+M &478E+005
awrapp actaixi Q944 4M=OW94
I.crma~mms30094 ma baatn= 4.556E+04 4,T'15 l' LT Sonckd~muu nvanrcr
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Attachment 8.2.4
Mean and Standard Deviation of Dose

Using Individual Samples

TU

com3a
Sr4O a.

C&-134 .
C&.137 Ie
Pik=8 9E
PU-09
PuM20a
Pu.241 z

Am~241 7.~
sm 2.1

diermdp*adczi

DzmeI~sftsfru7Irvkcid s3Tes 43 02c Y1()oor? asmoerie da
Bd SPV~WI rE-2nC' FR.zyWr FE-zVEr AB-20 R~AB-47ED-PR

8X=c~ SABIMfl SM810411 SW110I SM11M51 S2830710 S28130M03
M21A SCDW S=1 6=A SMD1A SCO32 S=21
do dme doe dw dose dwse
'8E- 501 15m 4mm4m a~msm azr785m 4,97w0 2.mo~
EX- GL2BiE.4 5a677E'00 UMELMO 42106 65256 &616E-01
~57ELM U25 6.941603 GA4315. 1.4MM 1. 36123
29EO1 1.932E01 &82E0 1.97C-.0 1.8342.01 1.918&401 1.67EE01

V5101 3,948503 1.60SE-M a1945M 1.05016 1.1185w .2917E01
M&M 3a9BW3 22M1E40 &5.796M 5.1376M 7.93SG3 2634501
ME-M 495 EM 9.854601 1.467601 2.784601 4.&M 7.17C01
14E401 1.942E+M 1.9%E+01 2-ME-01 224t5.O1 1.96Eb01 2.2501
Um -3 C19 OL725 0M~ O0-m Q19 OLS51

d m

1.W6S85 6.346E01 4W501
M W010 7.22M1 6.27E01

1.ME01 1.830E-03 &34XE400
3690S 1.65SM 7.777EC2
1.40M0 &ME-C2 aO3ZMo

1.401201 53LO3E( 9125

421M-1 1.499M 2.24X-02

civiA& Saade M R~icicd 13=

*2

In

gvvIergp hficia OLS44
l.craa~ ~40U44cseeeata.1ic) 4.5~.04 43Wr100ai IF20= I St9L~~sun0 INS&

brdErnrdthenmmfb 2_1_28 _
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Attachment 8.3.1
Gamma Spectroscopy Results.

1 2 3 4 8 6 7 8 10 i1 12
e.abble gcabble scabble gwabble corn (top) $cabble core (top) stabble grabble scabble grabble acabble
Letdown Flash Tank Waste Cons Flash Tank Flash Tank Spent Resin Spent Resin . Decay U. Decay 3. Decay L. Decay Rx Coolant
Filter Rm Pump Rm 'k Rm Rm Rm l Rm fir 'kRan HRC Ran bORC Rm HRC Rm HRCRm Drain lk Rm

-20EL -20EL -20. EL -2 -L -M0EL. .2031. -203EL 20EL 403 . -203EL 47 M.
513130130 883130120 S89130320 8130140 893130140 S891306M50 98130650 893130690 $88130690 893130690 893130730 893130050

sC01A SC01A SCOIA SCOIA SC02AA 8CCIA 8C02A MI01A *.002A' , SC03A SC01A ICOIA
070108 070103 07 0103 070108 070103 070103 070103 070103 070103 0710 070108 070193

Nuclide of nf nf nf nf fif nf f fi nf nf nf
Co-60 1.180F-02 1.320E-02 2.06E-.03 I A7E-02 1.8184E01 .598E-02 "8.08E-02 86.02E-04 1.637E-03 8.055E-01 2238E304 2.148E-02

C0137 9.882E-01 .8685-01 9.979E-01 9.833E-01 8.1821-01 9.434E-01 9.1008.01 9.993E-01 9.94E-01 1.945E.01 9.998E-01 9.785E-01
1.000E800 1.000E+00 1.0008+00 1.000E+00 1.000E+00 1.000E+00 1.00012+00 1.000E+00 1.0008E00 1.000E300 1.000E+00 1.000E+00

13 14 1 16 .17, 18 19 0 21 - 22 23 24
srabble scabble wArbble *cabble sabble #cabbie grabble scabble acabbte &rabble acabble ecabble

Seal Return Seal Return Crud Tank Crud Tank Crud Tank Crud Tank East Decay East Decay East Decay East Decay West Decay Wedt Decay
Cooler Rma CoolerRam PumpRa Pump Rm Pump Rm Pump Rm Heat Cir Rn HeatCIrRm Ht Pump Rm Ht PumpRm It CoolerRm R tCooler Rm

-20W . -2031. .0.EL -20. EL -20 -20 -40. -2031 4031 -3EL 40.EL -20 El. -20EL
893130040 S83130640 898130670 $89130670 893130660 883130660 893130710 893130710 893130030 893130030 893130760 388130703

SCOIA $002A SCOIA SCOIA SCOIA 8C02A SC01A* 3C02A SCA* SC02A SC1A 8C02A
070108 070103 070108 070108 070108 070103 070108 070108 070103 070103 070108 070108

Nucilde f nf nft at n f nf i , nf nf itf nf nf nf
Co-S0 8.607-02 8.812E301 8.679E-01 8.857E-01 8.156-02 7.745E-01 '1,90.083 7.118E-03 8.1148-03 3.613E.02 ,018E-03 4.5678-02

Cs-137 9.339E-01 1.188E401 1.321E-01 1.343E-01 &.184E801 2.255E-01 9.9806E01 9.929E-0C 9.919E-01 9.639E401 8.950E-01 9.543E-01
1.000E+00 1.000E+00 1.000E+00 1.000E400 1.000E+00 1.000E+00 1.000E400 1.-000400 1.0008400 1.000E300 1.000E800 1.000E+00

25 26 27 28 29 30 31 32 33 34 35 36
scabble scabble scabble wcabble rabble scabble *cabbie *cabble grabble srabble scabble scabble

Misc Waste Misc Waste Misc Waste Misc Waste Radwaste Radwaste Spent Raegn Spent Ragen Spent Regen Spent Fuel Spent Fuel Spent Fuel
FihterRm FhlterRa ilrRm FietRam Pump Alley Pump Alley Tank Room Tank Room Tank Room Poola P0 alls Pool FrtWeIs Poodl FiVWails
-203EL -0 El. w1. 4031. .E 9 -EL " .EL .294EL -29 3. -291 El. 4, surface 04, surface K4, surface

89813030 883130350 88130350 838130350 138130460 089130460 898130540 893130540 888130540 3A3120070 8A8120070 U8A120070
SCIA 8C02A SCO3A 8C04A 8C01A SC02A* SC01A 8C02A 8C04A SC01A SCOIA SC03A
070103 070103 070103 070103 070108 070108 070108 070103 070108 070108 670108 070103

of mf nf nr nf nf nf nf Of nf nf nf
Nuclide 1.102E-02 7.882E-01 1.444E-02 7.937E-01 3.418E-03 1.122E-03 4.7056-04 7267E-04 3.827E-02 7.07E202 3.750E-02 5.437E-02
C.O110 0.80E-01 2.1186.01 9.858E-01 2083E-01 9.988601 R."939-01 2.9951-01 9.993E-01 9.17V.-01 9230-t 0825E-01 0,4,52-01
Ca-S37 1.000E+00 1.000E+00 1.0002+00 1.000E+00 1.000E+00 1.000E.00 1.000E+00 1.000E+00 1.000E+00 1.0001+00 1.000E+00 1.000E+00

37 38 39 40 41 42 43 44 45 46 47 48
grabble scabble scabble grabble grabble srabble *cabble grabble grabble suabble gcabble . scabble

Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel
Pool Fit/Walls Pool FInWats Pool FIrNWalls Pool FlrdWalls Pool FIrWalls Pool FirWalls Pool Fijrialls Pool PidWalls Pool PinWata Pool FlirWalls Pool RPnWalls Walls

K4, 04, surface 04, GS. surface "3. W180 KS, surface KS, 0, auraRe 08, N12, surface N12, NHS, surface
338120070 SA8120070 383120070 833120070 &48120070 93120070 83120070 48M120070 933120070 893120070 383120070 93,120070

SC04A SCO5A SCOA SC07A 0CO=A SCOSA 8CI1A MCI1A SC12A SC15A SCISA SCISA"
070108 070103 070108 070103 070103 070103 070108 070108 070103 070108 070108 070103

Nuclide nf nf nf nf nf nf nf nf ftf nf nf nf
Co-S0 3.601-E02 3.133E-02 3.774E.02 7.427E-02 1.051E-01 2.410E-02 8.406E402 3.23J1E-02 6553E42 2.302E802 2.760E-02 L410E803
Cs-137 9.640E-01 9.8073-01 9.623E-01 9.257E-01 .949E-01 9.759E-01 9.150E-01 9.774-01 9.348E-01 9.770E-01 9.724E-01 0.978E-01

1.000E00 1.000E+00 1.000E+00 1.000E-00 1.000E+00 1.0008400 1.000E+00 1.000E+00 1.000E400 1.0004E00 1.000E+00 1.0008+00
40 50 51 32 53 54 55 5w 87 58 50 S0

g l abble grabble grabble &cabble ecabble scabble acebble grabble acabbie scabble scabble
Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Spent Fuel Rx Bldg -27

Waells upender fir upenderfir upenderfir upender fir upenderfir upenderfir upenderfir upenderfir upenderfir upenderfir Incore chase
N15, FP Fe Is IS J4 J4 MG M1 M3 MS floor00.125

SA120070 SA8120090 SA1200S0 8A8120090 SA8120090 L33120090 8A8120090 9A8120090 SA8120090 832120090 M8120090 808110411
SC2OA SC01A SCOA . SC03A SCA SC05A SCOSA SCO7A SCO8A $COSA SC11A SCOlAI
070108 070103 870108 070108 07010 070103 070108 070108 070108 070108 070108 070108

Nuclide nf nf nf n nt nf nf nf nf Or nf nf nf
Co-SO 8.550E.04 1.159E-02 9.161E-03 6.6393503 3.10E-01 3.112E-02 1.845E301 7,640E.03 1.242E- 1.619.02 8.632E-02 7.067E-2
Cs-1i7 0.991E-01 9.884E-01 9.90SE-01 9.934E-01 &891E-01 9.689E-01 • 8.155E-01 0.924E.01 9.848E-01 9.838E-01 0.337E-01 9.293E-01

1.00E030 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.00E+000 1.000E+00 1.000.E00 1.000E400 1.000E400 1.000E+00
81 62 63 64 65 6w 07 68 .69 70 71 72

grabble grabble srabble @cabbie gcabble alabble
Rxf tdg4 Rx Midg *•0 Rx Ex INW B D."ng S -"ing Wall above gcabble gcabble grabble arabble grabble

S -ing S D-lng B Ding 2nd B-shleld PdB 8-hleld IC chase Turbine Turbine Turbine Turbine . Turbine grabble
N wall 0.125 N Well 0.25 Grade -27 El. .27 EL -27 EL Condenser Condenser Condenser Condenser Condenser Turbine
88111110001 80 001 89110001 883110001 838110001 88110001 8260060 8260060 AS0260140 3A8260140 S83260130 983260150

SC01A SCO2A SCIGA SC03A SCOSA SC07A C01l 8C02 SCO1A SC03A SCO0A SCOIA
070108 070103 070103 0701 0701M 070103 070108 070108 070108 070108 070103 070103

Nucide "f nf nf it nf nf nf nf nt nf t nf nf
Co4-0 3.030E.03 1.8368E02 2443E803 &393E204 4.338E.03 3.835-02 8.829E04 5.528E-04 1.5982E02 1.257E43 1.888E-03 1.707E303
Csa-I7 .970E-01 9.816E-01 9.97GE-01 9.997E-01 9.958E-01 9.617E-01 . 9.993E-01 9.994E.01 9.8402-1 9.87E-01 9.981E-01 0.983E.01

1.000E+00 1.000E+00 1.000E+00 1.000E.00 1.000E+00 1.000E400 1.000E+00 1.000E200 1.000E400 1.000E+00 1.000E+00 1.000E200
73 -I 74 II

core Core acore
SO Wall ReBldg.27 Re Bldg -27
EastWallI W of TrnchI Eof Trench Boxed Areas Denote Samples Submitted for Herd to Detect Nuclide Analysis

933120111 8s3M10251 SM110351
SCOIA $SC IA SCOIA
070108 0701I 070103

Nu.clde nt i• I tt
Co-S 7.08E704.4 1.4418-4 4.8523E02

Cs-IS? 0.0338-01 I0.0WE8 1 9.9358-01
1.0002.00 I.0oE0040 1.000.E00 I
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Attachment 8.3.2
Nuclide Fractions Converted to Dose

All Samples (75)

1
2
3

5
6

7
S
9

10
11
12
13
14
1I
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
35
37
38
39
40
41
42
43
44
45
46
47
48
49
SO
51
52
53
54
55
56

57
56

60
61
62
63
64
65
67
6?

69

70
71
72
73
74
75

Survey Unit
B88130130

S81130120
S881303 20
SB8130140
SB3130140
SB 61306 50
SB81306600
SB81300

SB8130690
88830690

SB 130730
S86130060
S8`130640
588130640
SB8130670
888130670
S88130660
SB5130660
S58130710
SB813071"0
SB8130030
S88130030
SB8130760
88130760
SB8130380
SB8130350

8 613 03 00
SB:130350
S88830460
SB8130460

SB8130540
SB8130540
38813 0540.
SA8120070
SA0120070
SA8120070
SAS12 0070
SA8120070
SA8120070
SA8120070
SA8I20070
SA01 20070
SA0120070
SA6120070
SA 8120070

A8A1200 70
SA6120070
SA81120070
SA8120070
BA 81200 90
SA81 200 90
SA1 20090
SA8120090
SASI20090
SA8120090
SA8120090
SASIIOOI
SA 12 OOBO
SA8120090
308110411
SD80110001
SD8110001
SB8110001
338110001
338110001
SBNtt000,158 8101001

SB8260060
$A6260140
SA8260140
SA82601S30
SB8260150
8A81201111
SB8110251
S88110381

75

Sam pie
Number
SC0IA
SC IA
SC0IA
SC01iA

SC02A
SC01A
SC02A
SCOiA°
SC02A
SCOWA
BC CIA
SC 01A
SCtIA
SC02A
SC0IA
SC02A
SC01A
SC02A"
SC01A
SCO2A
SC0IA*
SC02A
SCCIA
SC02A
SC0IA
SC02A
SC03A
SC04A

SCOIA°
SC02A*
SC01A
SC02A
SC04A
SC0IA
SC0IA
SC03A
SC04A
SCOSA

SC07A
SCO$A
SCCIA
SC10A
SCI1A
SCItA
B C12A
SCISA
SCt A

SCII9A
S C20ASC21A
SC02A

SC 0$A
SC04A
SCOSA,
BC GSA
SC 07A
SC08A
SC09A

SC10A

SCOIA
SCOIA
SC 02A
SCICA
SC 03A.
SC SA
SCO0A
SCot

Ca02
SC0IA
SC03A
SC0IA
SC01A
SC01A
SCOIA
SC0IA

Samples

Co-60
1 dpm dose

Times nf
1.941E -05
2.172E-05
3.3a1E-06
2.742E.05
2.991E-04
9.3076-05
1.480E-04
1.0992.06
2.692E-06
1.325E-03
3.677E-07
3.534 -E05
1.017E-04
1 .449E-03
1.427E-03
1 .424E-03
1.341 E-04
1.274E603
3.2319E.06
1.171E-05
1.3356-05
5.942E-05
.8.253 E.06
7.511E-05

1.612E-05
1.296E-03
2.375E-05
1.305E-03
5-.619E-'06
1.845E-0C
7.739E-07
1.19560-06

6.2956-C0
1.2666-04
6.168E-05
6.942E-OS
5.922E-CS
5.t5412-05-

0.207-E05
1.222E-04
1.729E-04
3.972E-05
1.383E.04
5.314E-05
1 .076E-04
3.76E-C05
4.539E-05
3.903E-C0
1.406E-060
1.9076-05
1.50TE-05
1.092E-05
5.114E-04
5.119-C05
1 .24 E -0 '1.2576-05

2.507E-CS
2.062E -0
1.016E-04

.1628E-04
4.984E-06
3.023E-05
4.018E-06
5.156 0 -07
7.217E-06
6.307E -05
1.1236-06
9.090E-07
2.626-S05
2.087E-06
3.106E-06
2.8070-06
1.1666-05
.2.370E-0C
7.6516E 05

. 43000
dpm1100 cm'

6.348E-01
9.336E-01
1.4546-01

1.179E-00
1.2866.01
4.002E+00
6.362E+00
4.726E-02
1.158 -l01
5.697E+01
1.681E-02
1.519E+00
4.673E+00
6.232E+01
6.138E+01
6.123E+01
6.768E+00
S.478E+01
1.812E-0C
5.034E.01
6.738E-01
2.565E÷00
3.549E-01
3.230E.00
7.792E-•01

5.5746+01
1.0216.00
5.6146+01
2.416E-01
7.933E-02
3.328E-02
5.14 0E-02
2 .707E600
5.443E+00
2.862E+00
3.845E+00
2.547E.00
2.2166 00
2.669E+00
5.253E600
7.433E.00
1.7066+00
5.945E+00
2.28&E+00
4.635E+00
1.6286E00
1.952E*00
1.704E-01
6.047E-02
8.1996-01
6.479E-01
4.695E-0C
2.1996+01
2.201E.00
5.368E-01
5.403E-01
1.076E+00
1.1486+00
4.691E+00
4.998E+00
2.143E-01
1.300E+00
1.726E-01
2.399E-02
3.104E-01
2.712E+00
4.830E-02
3.9066-02
1.130E+00
8.687E-02
1.3366-01
1.207E-01
5.0 13E-02
1.019E-01
3.290E+00

Cs-137
I dpm does

Tim es n1
4.4436-04 1.911E+01 1.9946.01
4.437E-04 1.906E+01 2.0016E01
4.4872-04 1.9206+01 1.944E+01
4.4923-04 1.9013+01, 2.179E+013.679E-04 1.52820E+01 02afý; 'l7
4.242E-04 1.8240+01 - 2.224E+61'
4.092 E-0 4 1.7 a0E+01 2.398E+01
4.4:3E-04 1.932E÷ 01 1.9 37 E+01

4.4 69-04 1.930E+01 1.942E+01
8.746E-05 3.760E+00 KITý

4.495E-04 1.933E601 1.935E+01
4.4006-04 1.892E+01 2.044E+01
4.1 99E0-04 1.8060+01 2o273E+0`1-

.340E0:0 2.295E+00ý - • ý

5.942E-05 2.555E+00
6.037E-05 2.5960+00 '
4.130E-04 1.7700 0 .5E 0

1.014E-04 4.3596E00 r
4.4686-04 1.930E+01 1.930E.01
4.4646-04 1.920E+01 1.970E+01
4.460E-04 1.918E+01 1.975E+01
4.3346-04 1.864.0÷1 2.119E*01
4.474E-04 1.9246.01 1.959E+01
4.291E-04 1.6456.01 2.1686+01
4.447E-04 1.912E+01 1.990E+01
9.525E-05 4.0966+00
4;431E-04 1.9066+01 2.0086+01
9.2766-05 3.9686+00 0
4.4816-04 1.927E+01 1.951E+01
4.491E-04 1.931E601 1.939E+01
4.494E-04 1.9336.01 1.936E.01
4.4936-04 1.9326+01 1.9376+01
4.324E-04 1.859E+01 2.130E+01
4.1506-04 1.765E+01 2.329E+01
4.3286 -04 1.861E+01 2.12 .E+01
4.252E:04 1.8286601 2.2136+01
4.335E-04 1.6646+01 2.118E601
4.3566-04 1.8736+01 2.094E+01
4.327E-04 1.860.E01 2.127E+01
4.162E-04 1.7900+01 2.315E+01
4.024E-04 1.7306+01 2.474E+01
4.3686-04 1.887.0+1 2.058E+01
4.118E-04 1.7716+01 2.365E+01
4.351E-04 1.671E+01 2.0996+01
4.202E-04 1.807E+01 2.270E+01
4.3936-04 1.6896E01 2.052E201
4.3726-04 1.88001 2.075E+01
4.48G0-04 1.929E+01 1.9466+01
4.4930604 1.9326+01 1.9386+01
4.444E-04 1.9116+01 1.993E+01
4.456E-04 1.9166+01 1.981E+01
4.4676-04 1.921E+01 1.9686601
3.008E-04I 3EO 3 C
4.3566-04 1.673E+01 2.093E+01
4.462E.04 1.919E+01 1.972E+01
4.462E-04 1.919E+01 1.973E.01
4.4266-04 1.904E.01 2.012E+01
4.4246-04 1.902E601 2.017E601
4.198E-04 1.605E+01 2.2746+01
4.179E-04 .1.797E+01 2.297E+01
4.483E-04 1.9286+01 1.9496+01
4.414E-04 1.89E6+01 2.0266+01
4.4856-04 1.929E601 1.9460+01
4.4956-04 1.9336E01 1.935E+01
4.4776-04 1.925E+01 1.956E+01
4.3246.04 1.659E+01 2.131E+01
4.403E-04 1.9326.01 1.9376+01
4.494E.04 1.9326+01 1.936E601
4.4256-04 1.903E+01 2.016E+01
4.491E-04 1.931E+01 1.940E+01
4.488E604 1.930E+01 1.943E+01
4.489E-04 1.930E+01 1.942E+01
4.493E-04 1.9326÷01 1.937E+01
4.490E-04 1.9316.01 1.941E+01
4.287E-04 1.844E+01 2.173E+01

mean (mrsm/y) 2.474E+01
stdev (m rem /y) 12.1943768

sum stdev (m ren /y) 1.417E÷00
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Attachment 8.3.3
Nuclide Fractions Converted.to Dose

67 Samples (Special Areas Removed)

Survey Unit
SB8130130

88a130120
S88130320
SB83130140
SB8130140
SB18130:550
88813060
SB8130690
S88130690
SB8130730
8B5130050

8 8130640
S8B8130800
838130710
S88130710
838130030

S B813 0030
SB 8130760
8B8130760
8B8130380
888130360
S18130450
SB8130460
8B6130840

S88130540
88130640

8A8120070
8 AS1200 70
S A$1120070
SA8120070
$A8120070
SA8120070
SAS120070
SA8120070
SA8120070
SA8120070
SA8120070
S A8 120070
8A8120070
SA8120070
8A8120070
8A8120070
SA8120090
S AS 120070
SA8120090
SA8120090
SA8120090
SA81200908A8120090
8A8120090

8A8120090
S A 512'0090
SA8120090
SD8110411
SD8110001
SD8110001
S1 1110001
SB8110001
8B8110001
88110001
8B8260060
SA8260140
SA8260140
SA8260130
S88260150
SA8120111
SB8110251
S88110351

67

Sam pie
Number
SCOIA
SC 01ASCOIA

SCOIA
SC02ASC01 .A

SC02A
SCOIA:
SC02A
8C011A
8C 01A
SCOIA
SCOIA
SCOWA

SC02ASCOWA
SC02A

8 C 01A
SC02A
SCOIA
SC03A
SC01A
SC02ASCO3A

SCOIASC04A

SC01A
SC03A
SC04A
SCO0A
SC06A
SC07A
SC0SA
SC09A
SC1OA
SCllA

SC112A
SCISA
SCISA
SC19A
8C20A:
SC01A
SC02A
SC03A
SC04A
SCOSA
SC06A
SC07A
SC0SA
SC09A
SCIOA
SC01A
SCOIA
SC02A
SCI0A
SC03A
SCOSA
SC07A
SCOl

SC01A
SC03A
SCOIA
SC01A
SC01A
SC01A
SC01A

Sam pies

Co-S0
1 dpm dose

Times nt
1.941E-05
2.172E-05
3.381 E-06
2.742E-05
2.991 E-04
9.307E-05
1.480E-04
1.099E-06
2.692E-06
3.677E-07
3.534E-05
1.087E-04
1.34 1 -04
3.2391-06
I.171E-05
1.335E-05
5.942E-05
8.253E-06
7.5 11E-05
1.812E-05
2.375E-05
5.6'19E-06
1.845E-06
7.739E-07
1.195E-06
6.295E-05
1.266E-04
6.168E-05
8.942E-05
5.922E-05
5.154E-05
6.207E-05
1.222E-04
1.729E-04
3.972E-05
1.383E-04
5.314E-05
1.0782-04

3.786E-05
4.5302-05
3.963E-06
1.4066E-0
1.907E-05
1.507E-05
1.092E-05
5.114E-04
5.1 192-05
1.248E-05
1.257 E2-05
2.507E-05
2.662E-05
1.091 E-04
1.162E-04
4.984E-06
3,023E-05
4.018E-06
5.580E-07
7.217E-06
6.307E-05
1.123E-06
2.628E-05
2.067E-06
3.106E-06
2.807E-06
1.1662-06
2.370E-06
7.651 2-05

43000
dpm 1100 cm3

8,348E-01
9.338E-01
1.454E-01
1.179E+00
1.286E+01
4.002E+00
6.362E+00
4.726E-02
1.158E-01
1.581E-02
1.519E2+00
4-.67 32E +00
5.768 E400
1.812E-05
5.034E-01
5.738E-01
2.555E÷00
3,549E-01
3.23012+00
7.792E-01
1.021E2+00
2.416E-01
7.933E-02
3.328E-02
5.140E-02
2.707E+00
5.443E+00
2.652E+00
3.845E+00
2.547E+00
2.216E+00
2.669E+00
5.253E+00
7.433E+00
1.708E+00
5.945E+00
2.2852 +00
4.635E +00
1.628E+00
1.952E+00
1.704E201
6.047E-02
8.199E-01
6.479E-01
4.695E-01
2.199E+01
2.201E+00
5.368E-01
5.4032-01
1.078E+00
1,145E+00
4.691E+00
4.998E+00
2.143E-01
1.300E+00
1.728E-01
2.399E-02
3.104E-01
2.712E+00
4.830E-02
1.130E+00
8.887E-02
1.336E-01
1.207E-01
5.0132-02
1.019E-01
3.290E+00

Cs-137
I dpm doss

Times nf
4.4432-04 -1.911E+01 1.994E+01
4.437E-04 1.908E+01 2.0012+01
4.487E-04 1.929E+01 1.944E+01
4.421E-04 1.901E+01 2.019E+01
3.679E-04 1.582E+01
4.242E-04 1.824E+01 2.224E+01
4.092E-04 1.760E+01 2.396E+01
4.493E-04 1.932E+01 1.937E+01
4.489E-04 1.930E+01 1.942E+01
4.495E-04 1.933E+01 1.935E+01
4.400E-04 1.892E+01 2.044E+01
4.199E-04 1.806E+01 2.273E+01
4.130E -04 1.778E+01 2.353E +01
4.488E-04 1.9302+01 1.930E+01
4.464E-04 1.920E+01 1.970E+01
4.460E-04 1.918E+01 1.975E+01
4.334E-04 1.864E+01 2.1192+01
4.474E-04 1.924E+01 1.959E+01
4.291E-04 1.845E+01 2.168E+01
4.447E-04 1.912E+01 1.990E+01
4.431E-04 1.906E+01 2.008E+01
4.481E-04 1.927E+01 1.951E+01
4.491E-04 1.931E.01 1.939E+01
4.494E-04 1.933E+01 1.936E+01
4.493E-04 1.932E+01 1.937E+01
4.324E-04 1.859E+01 2.130E+01
4.150E-04 1.785E+01 2.329E+01
4.328E-04 1.861E+01 2.126E+01
4.252E-04 1.828E+01 2.213E+01
4.335E-04 1.864E+01 2.118E+01
4.356E-04 1.873E+01 2.094E+01
4.327E-04 .1.860E+01 2.127E+01
4.162E-04 1.790E+01 2.315E+01
4.024E-04 1.730E+01 2.474E401
4.388E-04 1.887E+01 2.0568E+01
4.118E-04 1.771E+01 2.365E+01
4.351E-04 1.871E+01 2.099E+01
4.202E-04 1.807E+01 2.270E+01
4.393E-04 1.889E+01 2.052E+01
4.372E-04 1.880E+01 2.075E+01
4.486E-04 1.9292+01 1.946E+01
4.493E-04 1.932E+01 1.938E+01
4.444E-04 1.911E+01 1.993E+01
4.455E-04 1.916E+01 1.981E+01
4.467E-04 1.921E+01 1.968E+01
3.098E-04 1.332E+01 17 0
4.356E-04 1.873E+01 2.093E+01
4.422E-04 1.9129E+01 1.972E+01
4.412E-04 1.805E+01 1.973E+01
4.421E-04 1.904E+01 2.012E+01
4.424E-04 1.902E+011 2.017E+01
4.198E-04 1.805E+01 2.274E+01
4.179E-04 1.797E+01 2.297E+01
4.483E-04 1.928E+01 1.949E+01
4.414E-04 1.898E+01 2.028E+01
4.485E-04 1.929E+01 1.941E+01
4.495E-04 1.933E+01 1.935E+01
4.477E-04 1.925E+01 1.956E+01
4.32412-04 1.85912+01 2.934E+01
4.493E-04 1.932E+01 1.937E2+01
4.425E-04 1.903E+01 2.018E+01
4.491E-04 1.931E+01 1.940E+01
4.488E-04 1.930E+01 1.943E+01

4.489E-04 1.930E+01 1.942E+01
4.493E-04 1.932E+01 1.937E+01
4.490E-04 1.931E+01 1.941E+01
4.2872-04 1.8442+01 2.173E+01

mean (mremly) 2.096E+01
stdev (mremly) 2.465E+00

sum stdev (mtrem/y) '3.011E-01
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Attachment 8.3.4
Special Areas

1.613E+04
Co-60 dpm/l00 cm 2  Cs-137

Sample Sample I dpm dose Co-60 I dpm dose Cs-I37 Total
Number Survey Unit Number Times nf Dose Times nf Dose Dose

10 SB8130690 SC03A* 1.325E-03 2.137E+01 8.745E-05 1.411E+00 2.278E+01
14 SB8130640 SC02A 1.449E-03. 2.338E+01 5.340E-05 8.614E-01 2.424E+01
15 SB8130670 SCOIA 1.427E-03 2.302E+01 5.942E-05 9.584E-01 2.398E+01
16 SB8130670 SC02A 1.424E-03 2.297E+01 6.037E-05 9.738E-01 2.394E+01
18 SB8130660 SCO2A* 1.274E-03 2.055E+01 1.014E-04 1.635E+00 2.218E+01
26 SB8130350 SC02A 1.296E-03 2.091E+01 9.525E-05 1.536E+00 2.245E+01
28 SB8130350 SC04A 1.305E-03 2.106E+01 9.275E-05 1.496E+00 2.255E+01

mean 2.316E+01 mrem/y
Where 1.613E+04 = gross beta DCGL for Sample 7 (in dpm/l00 cm2) stdev 8.591E-01 mrem/y

sumstdev 3.247E-01 mrem/y

Co-60 Cs-137
mrem/y per 1.0 dpmll00 cm2 = 1.645E-03 4.496E-04

10 14 15 16
scabbie scabble scabble scabble
E. Decay Seal Return Crud Tank Crud Tank
HRC Rm Cooler Rm Pump Rm Pump Rm
-20 El. -20 El. -20 El. -20 El.

SB8130690 SB81.30640 SB8130670 SB8130670
SC03A* SCO2A , SCOIA SC02A
070108 1 dpm dose 070108 1 dpm dose 070108 1 dpm dose 070108 1 dpm dose

nf Times nt nf Times nf nf Times nf nf Times nf
Co-60 8.055E-01 1.325E-03 8.812E-01 1.449E-03 8.679E-01 1.427E-03 8.657E-01 1.424E-03

Cs-137 1.945E-01 8.745E-05 1.188E-01 5.340E-05 1.321E-01 5.942E-05 1.343E-01 6.037E-05
1.OOOE+00 1.000E+00 1.OOOE+00 1.OOOE+00

18 26 28
scabble scabble scabble

Crud Tank Misc Waste Misc Waste
Pump Rm Filter Rm Filter Rm

-20 El. -20 El. -20 El.
SB8130660 SB8130350 SB8130350

SC02A* SC02A SC04A
070108 1 dpm dose 070108 1 dpm dose 070108 1 dpm dose

nf Times nf nf Times nf nf Times nf
Co-60 7.745E-01 1.274E-03 7.882E-01 1.296E-03 7.937E-01 1,305E-03

Cs-137 2.255E-01 1.014E-04 2.118E-01 9.525E-05 2.063E-01 9.275E-05
1.000E+00 1.0002E+00 1.OOOE+00
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Attachment 8.3.5
Cs-137 Surrogate DCGL

Using Average for 7 samples from Attachment 8.1.4
RESRAD removed dose averaged for7 samples (mremly) 0.769
Industrial From

Normalized DCGL Observable Attachment
Nuclide nf dpmnl00 cm' nflDCGL % Dose Beta f 8.1.4
Co-60 2.073E-02 1.520E+04 1.364E-06 7.414E+00 2.073E-02 2.073E-02
Sr-90 8.348E-02 1.210E+05 6.899E-07 3.751E+00 8.348E-02 8.348E-02
Cs-134 3.293E-04 2.190E+04 1.504E-08 8.174E-02 3.293E-04 3.293E-04
Cs-137 8.392E-01 5.560E+04 1.509E-05 8.206E+01 8.392E-01 8.3922-01
Pu-238 1.174E-03 3.420E+03 3.432E-07 1.866E+00 1.1742-03
Pu-239 3.733E-04 3.050E+03 1.224E-07 6.654E-01 3.73SE-04
Pu-240 3.732E-04 3.050E+03 1.224E-07 6.652E-01 3.732E-04
Pu-241 6.328E-02 1.820E+05 2.928E-07 1.592E+00 5.328E-02
Am-241c 1.048E-03 2.990E+03 3.504E-07 1.905E+00 1.048E-03

1.000E+00 1.839E-05 1.000E+02 9.438E-01
DCGL Total 5.437E+04

Gross Beta DCGL 6.131E+04 dpm/100 cm2

Normalized Adj. DCGL Observable
Nuclide nf dpm/100cm2 nflDCGL % Dose Beta f
Co-60 2.073E-02 1.473E+04 1.407E-06 7.414E+00 2.073E-02
Sr-90 8.348E-02 1.173E+05 7,118E-07 3.751E+00 8.348E-02
Cs-134 3.2932-04 2.123E+04 1.551E-08 8.174E-02 3.293E-04
Cs-137 8.392E-01 5.389E+04 1.557E-05 8.206E+01 8.392E-01
Pu-238 1.174E-03 3.315E+03 3.540E-07 1.866E+00
Pu-239 3.733E-04 2.956E+03 1.263E-07 6.654E-01
Pu-240 3.732E-04 2.956E+03 1.262E-07 6.652E-01
Pu-241 6.328E-02 1.764E+05 3.021E-07 1.592E+00
Am-241c 1.048E-03 2.898E+03 3.616E-07 1.905E+00

1.000E+00 1.898E-05 1.000E+02 9.438E-01
DCGL Total 6.269E+04 <==;;...== Adjusted for 24.231 mem/y

Gross Beta DCGL 4.973E+04 dpm/l00 cm2

4.554E+04 Cs-137=,umf DCGL
24.231 mremly

dpm/100 cm2 adj DCGL
NuciIde per mremly -24.2 mrem/y
Co-60 608 1.473E+04
Sr-90 4840 1.173E+05
Cs-134 "876 2.123E+04
Cs-137 2224 5.389E+04
Pu-238 136.8 3.315E+03
Pu-239 122 2.956E+03
Pu-240 122 2.956E+03
Pu-241 7280 1.764E+05
Am-241c 119.6 2.898E+03
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