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1.0 PURPOSE

2.0

3.0

The purpose of this Decommissioning Technical Basis Ddcument (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.

DlSCUSSION :

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.

DEFINITIONS

. Surrogate DCGL

4.0

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 sngmf cantly dlfferent nucllde ratlos whlch reqwre separate
DCGLs , o . -

TECHNICAL POSITION

The use of surrogate | DCGLs requwes that nucllde ratlos are con5|stent The ratlos 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

6.0

LIMITATIONS

None (
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

6.1

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 snte
sample ana|y3|s identifi catlon are listed in Table 6.1 below. ' :

, Table 6.1
Concrete Surface Samples ~
. . . GEL Lab | Sample
Locatlon Code Locetlon Number | Number
SB8260060 SCO02A | Turbine Building Condenser Pit 113907001 1
'SA8120111 SCO1A | Spent Fuel Pool Wall . 113907002 | 2
SA8110411 SCO1A | Reactor Bldg. —27 El. Incore Area - | 113907004 4
SB8110251 SCO1A | Reactor Bidg. =27 El. West of Trench 113907005 5
SD8110351 SCO01A | Reactor Bldg. —27 El. East of Trench , 113907006 6
SB8130670 SC02A | Auxiliary Bldg. 20 El. Crud Tank Pump Room | 113907007 7
SB8130710 SCO2A | Auxiliary Bldg. —20 El. East Decay Heat Cooler Room | 113907008 8
SB8130030 SC02A | Auxiliary Bldg. —47 El. East Decay Heat Pump Room 113907009 9

Individual Sample Spfeadsheets (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%) resuited in
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the selectlon of nine radlonuclldes to constitute the major dose contributing nuchdes to the
structures. These nuclides are: Co-60, Sr-90, Cs-134, 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 mltlal and adjusted DCGL for each sample
Iocatron - A

S EE S Table62 : ‘
RSNGS Structures InItIaI and Adjusted Gross Beta DCGL (dpml1 00 cm?) |

Locatin |sample | stuewrs | el | Adusted
,'338?5822“ 1| Turbine Building - | 4.85E+04 | 4.50E+04
SASBégtl)lﬂ 1 2 Spent Fuel Pool | .-5.54E+04 5_50304
SA;&;?:" . 4 Reactor;rBIdg. =27 El. Ineore Area 5.495+o4 5.40E+04
'.SBs?ég)?iﬁl.', 5| Reactor Bidg. —27 El. West of Trench 5§3os+o4 5.26E+04 |-
S?&g?ﬁ“ 6 *Rea’ctor-B"Idg'. -27 El. Eastof Trench | (4.80E+04 | 4.64E+04
SBS1S0670 | 7 | AuxiiaryBldg. 20ELCTPR « ~ - | 164E+04 | 161E+04

| SBoon'® | 8 . |AuxiiaryBidg. 20 ELEDHCR | 543E+04 | 5.39E+04
sssségggso_- 9 | AuxiliaryBldg. 47 EL EDHPR | 4.72E+04 | 4.38E+04
g Sample Average | 472E*04 | 4.50E+04

7 Sample Avé;agé' | 5.16E+04’ | 5.01E+04

The spreadsheets in 8.1.2 reflect the initial and adjusted nuchde DCGL based on
those nuclides selected to represent the site structures. These nuclides were
- conservatively selected based on both their observed frequency and dose -
significance. The dose significahce evaluations for individual and collective dose
-~ results ‘¢an be found in Attachment 8.2 and are further supported In Attachments 8.3.2
“and 8. 3 3 that will be dIscussed Iater

As stated, the data analys1s lncluded an evaIuatlon of each nucltde in the mixture and
its dose contribution. (NUREG 1757 allows removing a nuclide from consideration as
long as its dosé 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-137 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. Taklng 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 cm? for all samples and 50,100 dpm/100 cm? with
Sample 7 removed. It should be noted from Table 6.2 and Attachment 8.1.2 that the
Cs-137 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-137 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 uséd to derive the DCGL for the hlgh 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 Fractlon |

The nuchde 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-134, Cs-137, 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 denve the adjusted
DCGL’s. The derived gross beta DCGL is 4.97E+04 dpm/100 cm? (Attachment 8.1.3)
and consistent wrth the DCGL for the seven sample average in Table 6 2 (<1. 0% »
dlfference) B .
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Table 6.3 2
RSNGS Structure Nuclide Fractlons
Nuclide Nuclide
, N‘uclide' Fraction »Nuchde. " Fraction -
1. 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 | 1.000E+00

6.3 "Average of the F,ractions'and Indlvidual 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 mlxture
in relatlonshlp to the 25.0 mrem/y rule. The dose factors in mrem/y per 1.0 dpm/100 cm
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/100 cm?. The mean value for the average of fractlons dose for each nuclide is
‘multiplied by the Gross Beta DCGL (43,000 dpm/100 cm?) and divided by the average
beta fraction. The determination of the standard deviation of the mean and error of the
mean are provrded using the formulas below

The data are compared on a dose basns to ensure that the DCGL derived dose using

_either the individual cores or the average nuclide fraction will not exceed 25 mremly.

' 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: .

(Zx)Z .

Standard Devratron of the Mean = Zx :
8 e . n(n 1)

[N

td
Z(Sfl"”) . o
. Note that the results of Table 6.2 for the seven sar 2ples (50,100 dpm/1 00 cm ) 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 cm? used. Trials using the above values resulted in the mean plus
the sum of the standard deviation of the dose exceedmg 25 mrem/y. This indicated
some data variability between some of the mdnvndual samples Reducmg the gross beta

. Errorof the 'Mean |

" DTBD_05_015.doc - January 24, 2006




DECOMMISSIONING»TECHNICAL BAStS'DOCUMENT - NUMBER: DTBD-05-015 = -
REVISION: 0 -

TITLE Rancho Seco Nuclear Generating Station Structure Nuclrde Fractlon PAGE 7 OF 71
____And DCGLs . , .

DCGL value to 4.30E+04 dpm/100 cm2 adjusts _for the observed 'sample variab'ility 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/1 00 cm? as the gross beta DCGL).

Attachment 8.2.2 presents the samedata set wrth Sample 7 removed and appropriate :
adjustments to the average beta fraction. The mean plus the sum of the standard o
deviation for seven samples results in a dose of 24.4 mrem per year and is less thanthe _
dose criteria of 25 mrem/y (When using 43,000 dpm/100 cm? 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 mremly and below the 25.0 mremly -
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 dld not sugnrf cantly 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 conversron factor as performed previously and results in the dose in mrem/y

~ per 1.0 dpm/100 cm?. These results are multiplied by 43,000 dpm/100 cm? 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

Usrng the average of the fractions method resulted in a gross beta DCGL of 43,000
dpm/100 cm? (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 thatthe
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-137 and Co-60 fractrons 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 conS|stent with the values previously determined and both the DCGL of
4.30E+04 dpm/100 cm? and a surrogate nuclide can be used for the hard to detect

nuclides.

Attachment 8.3.1 shows the Cs-137 and Co-60 ratios for the additional 67 samples
.analyzed by gamma spectroscopy only. As shown in Figure 1, the Cs-137 to Co-60 ratio
is 0.89 to 0.11 respectlvely Attachment 8.3.2 presents the supplemental sample results

as dose.
' ' - Figure 1 '
Structure Nuclide Fraction for Co-60 and Cs-137
. Co-60 Nuclide Fraction For Surfaces
1.0E+00
[ L )
- Y o _a
E B.OE 01 [ ‘_‘ A 4 mefn
£ 6.0e01 /
[TH
< 4.0E01
Z 2.0B-01 : -
' ’ v - S, K
0.0E+00 1eeent d . 2 .’ *
0 - 10 20 30 40 50 60 70
mean=0.108 © . Sample Number
Cs-137 Nuclide Fraction For Surfaces
1.6E+00
~ 1.4E+00
g 1.2E+00
T LOER00 ettty (252 23 ¥ 3
L 8.0E-01 :
£ 6.0501 A ?
o | “+ N
§ 4.0E-01 + = _ \
- K a Y P -~ mean
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© mean=0.892 . ‘ ’ Sample Number -

The data for all but 9 of the samples 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-137 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 nuclldes in the structure DCGL. The surrogate calculatlon is prowded
in Section 6.6 of this DTBD ,
Figure 2
X-axis . 25 . 2 ‘ 3 4 :
. From Attachment 8,2.2* | Attachment 8.2.3* | Attachment8.2.4 | Attachment8.3.3
. Group for 7 Samples 7 Samples 7 Samples B7 samples
Group Type avg. of fractions avg. -of fractions Indmdual Samples Individual Samples
85% UCL - 2.894E+1 2.877E+01 2.346E+01 2.577E+01
Mean 1.969E+401 2.095E+}1 2.077E+1 2.096E+01
95% LCL - 1.044E401 - 1.313E+01 - ~1.808E+01 1.615E+01
1.96 Times Std Dev 9.245E400 7.820EH0 2.691E+00 4.810E+00
Standard Deviation 4.717E+00 3.990E+00 1.373E+00 2.454E+00

*Using the entire huclide sunte ™ Using the 9 adjusted nuclldes from the nuclide suite.

Concrete Surface Data Error Evaluation

Surface Data Error Evaluation -

3.50E+01 ¢
3.00E+01 £
(]

8 250401
E 2.00E+01 §

H—m——

H-
—o—}

£ 3
£ 1508001 §

§ 1.00E+01
= 5.00E+00 £

0.00E+00 £

6.5 Special Area DCGL

Figure 1 presents the Co-60 and Cs-137 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 nuchde fractions are provided in Table 6.4 .

below.
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» Specral Area Locations (Figure 1 Outliers)
Sample Location Code Location Co-60 Cs-137
Number | S ' Description ‘Nuclide Fraction | Nuclide Fraction
‘ SB8130690 East Decay Heat - ;
10 SCO03A . - | - CoolerRoom :0.8055 0.1945
. SB8130640 Seal Return . '
SB8130660 - Crud Tank Pump ' : -
15 'SC02 ~ Room - 0.8679 0.1321
.a | - SB8130670 Crud Tank Pump a ~ '
16 SCO01 . Room . _0.8657 0.1343
SBg130670 Crud Tank Pump v
18 SCo2 " Room 0.7745 0.2255
.SB8130350 Miscellaneous
26 SC02 . Waste Filter Room 0.7882 0.2118
SB8130350 Miscellaneous v
28 SC04 Waste Filter Room 0.7937 0.2063

6.6

- Based on Table 6.4 the ’Speciavl Areas are located on the 4-20” Elevation of the Auxiliary

Building. Attachment 8.3.4 evaluates the high Co-60 ratios for special areas against the
DCGL denved for Sample 7. The results demonstrate that a gross beta DCGL of 16,130
dpm/100 cm? for Special Areas will result in an annual dose of less than 25 mrem.

To define Special Area 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.

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:

,‘1 ’

3 DCGLsurrogate = 1 RV '

, R, Ry R,
(D D, D, D, D, T D,,)
Where: ' -
DCGLsurrogate is the DCGL for the surrogate nucllde
D1 ~is the surrogate nuclide DCGL
"Rz - - is the ratio of hard to detect nuclides (or other mrxture nuclrdes) to Cs-
137 (or any other defined surrogate nuclide)

D, : is the DCGL of the hard to detect (or other mixture) nuclide.
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Attachment 8.3. 5 rllustrates the Cs-137 surrogate value calculation and a result of
4.554E+04 dpm/100 cm? as compared to the total DCGL of 5. 269E+04 dpml1 00 cm

Using the above basis other surrogate DCGL’s may be determmed prowded 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 mcluded asa part of the survey unrt
package. ' , , :

- 8.7 - Summary-

The gross beta DCGL for structures is 4. 30E+04 dpm/1 00 cm?. The Special Area
~gross beta DCGL is 1.61E+04 dpm/100 cm and the ||Iustrated structure Cs-137
surrogate DCGL is 4. 55E+04 dpm/100 cm

7.0 REFERENCES

71. NUREG 1757 Volume 2, Consolidated NMSS Decommrssuomng Gurdance
7.2. DTBD 04-004 “DCGLs for RSNGS Structure Surfaces”

7.3. DTBD 04-001, “Radlonuchdes for Consideration During RSNGS Characterlzatlon
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)
8.2.4 - Mean and Standard Deviation of Dose (Using Indlwdual Samples)
825 Cs-1 37 Surrogate Value .
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8.3  Supplemental Concrete Samples |

8.3.1 Gamma Spectroscopy ReSuIts
8.3.2 Nuclide Fractions Converted to Dose (75 Samples)
- 8.3.3 Nuclide Fractions Converted to Dose (67 Samples)

RESPONSIBLE INDIVIDUAL

R. Decker

DTBD_05_015.doc ' January 24, 2006




DECOMMISSIONING TECHNICAL BASIS.DOCUMENT ~ .~ NUMBER: DTBD-05-015
REVISION: 0

TITLE: Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 13 OF 7

And DCGLs ' :

Attachment81 , .
‘Structure Sample AnaIyS|s Results

_Attachment 8.1.1 - |
GEL Lab Results

Attachment 8.1.2
Nuclide Fraction And DCGL for Individual Samples

Attachment 8.1.3
All Sample Average DCGL Without Sample 7

Attachment 8.1.4
Structure Average Nuclide Fraction With and Without Sample 7
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TITLE: Rancho Seco Nuclear Generatlng Station Structure Nuchde Fraction PAGE 14 OF 71
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Attachment 8.1.1
Sample #1
GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 28407 - (843) 556-B1T1 - www.gel.eom
10 CFR Part S0/61 Certificste of Analysis

GEL Exmpls Wk 113907003 CEenk: Rancho Bces Nuclenr Generating Stutton
Client Szmple ID: #1 BB 8260050 SCH2A Collect Detos Anpust 12, 2413
Mudrixe Misc Salid Recsive Duter May 28,2004
Amorst af Bunple Reeebvods Repart Dutor November 10, 2004

: ‘ : 1 Critics!
Anzlyte Run Date Qualiflor Activily Uncertwinty MDA KL TPU Levdl Uniix
ALFHA ns23h4 3 4A35E400 3798400 SODEHO0  ADUEHI0  RRIEHIQ  LE4BHX  pCifm
RETA oRAIAY 3 BUGE401  637B4OD  6MOEMD  SOUEHID GKIBHI0 BB ey
B3 neang w 2858400 4118400 G6TE4OD  GOUEHID  4)IEHI0  CASIBHX - pCifg
c-14 oatahd i 220501 228601 AME01  200E400 BBl 184B01 g
Fe-55 aMEEnd 7 -LMEHW1  6AIE400  SSIRHD  T.O0EHI0  G3SEHIG  2.6RE400 iR
Ni-6 nsland u KNSE-01 276R400 4.TIRH0  ACIEHID  2.76RHID  229B+X e
590 a7RAd u 3308-01 SM4R-01  OASEA1  AONE-4  ARSE-Il  210B-01 ’ie
To® - 0684 u SBG-HE 1548400 2200400 SOURED  LWEEHD  1L12B4H0 i
Pm-147 ne2shd U - JASE-QL  L6GHHA0  2BAOD  LOWEHD]  L66EHI0  13KRHO iy
Po-241 T OM0ANd 17 -1ISEHN SAIB401  SOSEHNL LSUEHE] 341EH1)  280B+01 ol

Alphs Spee S . .
1-233/2%4 o634 SA43E-01 1S6R-01  3JEEROL LODEMDO  367E-11  9.19B-2 oV
L2823 062484 U OUOR+OE  LIZR-0L  LASEOL  LOOEHI0  LI2E-H1  N.O0BHO poYy
T a6724404 U 3ASE01  376B-01  MIRRAL LOUE+UO  ZR2R-I1  B.19E-02 iy
Np-237 0A2204 U B43E0Z  1SSE-01 . 228R01 LODEHEO  165R-01  O.ODR+D0 g

. Pud3% ‘osf204 U 778802 2174801 684201  1O0E400 2.74E-Rl  2J9E-D) pCig

Pu230240 asz 4 U 198 14SE-01 45601 0 LONE4N0  145E-01 | 1.35E-D1 ~¥s
Pu2 82 as204 U -LGE-02 0 327802 34IE01 . LOUEH00  323E-N3 7.80R-00 i
Amadl astIhg U -l308401  1A4B-01  4.63E01  LOUEHID  LOSE-01  LTIEO; o)
Am283 08344 - U . 244B-01  4958-01  6OSE01 LODE400  SO1E-11 A3 PR
Cm-242 82384 U -LESE-03  397B-01  1228+00 LOUEMO 3ASTE-0l  3SSE-DL =¥
Cm-243044 ne2314 U. - -2338-02 1ATE-Dl  446E-01  LOOEHID  1S7E-01  LG3E-DL ’is
Cin-2452345 ‘os38E T X I9TE-G1 21758-01 135EG1  LOOEHE0 2.9E-81  G.UDE400 nCifg

Banma Kpee .
Be-? U204 . U -lOB401  1BIEHE 2RERHR 00400 LT7EHIZ L4IB«m peify
W22 062204 . U S55IB-D2 1I7E-01 28701 (OEH0  L25E-01 LO9B-D] poi'g
X-40 0672204 3. RTSE+ON 2AGHAOD 1398400 AOE+OD 241EHD0 5.35B8-D1 iy
Cr-51 062204 T JO9E+402 S3SEM3  ONOR4E0 (IEH00 5245403 D.OOBH0 g
Mn-54 [/ 0E VI ¢ 117601  170B-01 330E01 - JKEHD  1L66R-AL 1L46E-D1 g
Fo-39 oRR244 U -219E40  LAIRHN 3IZEH0l . OBHI0 1L79E+] - . L36R401 g
Co-56 08224 U - 31em-01  C13IE400 2445400 DOR40D  LEHQ 1.0T7HH0 oy
Co-57 082404 v 3.67B-02 - 271801  AMSEOl . (NESO0 . 265E-11 | 197E-OL g
Co-58 082244 u SOTE-02  1SORHO0  2UTB0  DIEHMID  14TEHI0  L17B40O g
Co- ., aehma U, 25 113881 207E01  EH00 LI0E-01 A6DE-R . poiyg
Ni-S9 - asazA4 3T SLIIEON 3I7EHIE 3MZEHD LOUEHN]  3)IEHE  LEIEHD O
Zn-65 astasd v 2ATEU1 44301  BESROl  (XESOD  434E-01  3.80R-O1 i’y
Y-BR O824 U, -LISE01 TUTE0L 140400 NEHOD MGEAD S41E-01 o'y

" Noto(s): 1. Cxlenlated NMDAx are n-posterior] valucs, -
Z.A:Mymnmtraﬂmntﬂ-ldgmxnmnmnmm

3. Results gre statistically positive st the 98.9% confidence kevel {activity Is gmtm'ﬂun ﬂmm ﬁmmthvnnmtxnity)

U Indicites the target analyte veas nﬂymmrmmmmnmmmum
Ul Uncerisin denfiiication for gamma spectroscapy.

X Lal-specilic m&ﬂmﬂmm case nxrtxﬂw. atztalnmmy panhzz [ 14 ewta::twu nnisd wmensger for deta
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Sample #1
GENERAL ENGINEERING LABORATORIES, LLC
20 Bavage Road Gharleston &C 239407 - (843) §58-E1M «wuw.gel.cam
18 CFR Paxt S0E1 Cerfificsie of Amalysis

GEL Zxnple s 113¢1 NI Clientr Rancho Bcea Nuelesr Genorating Statica
CEent Eample ID: #1 EH $260060 BCH2A. Callect Dufes Anpust 12, 2003
Wadrixs Misc Salid Becrive Dute: May 25, 2004
Amount of Snmple Reeeived ‘ Reprrt Duter November 16, 2004
Anzlyte Rup Date Qualifier Acfivily Uncertzinty MDA RL . Units
88 - &2 u 147400 3T6HHID 7.0VEH00 OUEHI0 AGEHQ AOTEHR =g
Whgd 062204 v A74-08  ESGR-02 147E-Q1 JOEHI0 BWENI  658R-I2 p'y
Nos - a2 uw 2348+01 4168401  O00EHOD OOEHI0  40RE+RL  BOORHOD i’y
Re-103 [ [ v SSAIEHOL  T3EH4OL QOORHI0  KRWI0 7.24E+81  B.OOB4O0 g
R-106 . asz2h4 1+ 1276400 JATB4O00  S4UH00  UEHID  3J0EH0 | ASOEHD =
Ag-lEm 0672204 U TO7R0E 3NSE0l SeEROl ORH0  S78E-81  2.7BE-O1 =iy
Ag-10m - 082244 - 470601 - 563801 8.0 XEHD  5.52E-A1 40EE-01 1=ip
£n-113 - 062204 U . lAB400 2ASEHND  4.012HI0 MERHD 260EHIG 1.96HHX iy
Bh-124 062244 1*4 TATEHOD TASBHOD  1.14E401 OOEHID 7.3BEHS0 S.45B-HX PR
5125 0622004 U  AKE01  127BH0  1E7EHD  DORHID  L24E4E0 S.16R-01 iy
Cs-134 oaf22h4 3 6.198-01  3.43E-01 1Le0E-01 IXP+00  297E-01  7.60B-02 * peifp
Ce-136 062204 i 1268406 1J7E406  OIEHOD  QOR00 | L74EHES 000840 g
Ce-137 0822404 3 22653403 2658401 @ 3.0SE-O1 MOEH00 260E401 LB _peip
Ba-133 st U S2E0E 197801 SEREAl XIEH0 3981 AETE-D] g
Ba-140 06204 - U SOTEHS 2306407 OMEHID  XEHID 2ISEMT  LODBMD poilg
Ce 139 e84 u -667E-02 - THEE-G)  LOSE4O00  DUEHD  654E-01  S.13B-01 iy
Celdl 062204 m 1158402 151EH  BOOEHID  (NEHID  LETEMIY  QOOBHD . peifg
Ce-144 osf284 U 4@E-01 2158400 32UEHOD T XEHD  20IEHI0 LSSEHD =iy
Nd-147 us2284 m GAEBH?  7UMBDE D.IXIEHID . NEHD SSOE+DE  D.OCEHO -2
Pru-144 082244 | o4 1228-41 1.6E-Q1 30030 DOEHD 1S7E-D1 136801 iy
Pm-146 062204 U -5BER01 627R-01  L.EZEUL JEM 615E-81 - ARE-DL g
Bu-152 082204 U - 243801 E348-01 123R40D MEH00 B.)EE-8]  ADIB-D) =g
Bu-1M4 as2204 U  1SE01 305801 617E01 MXIEHD  299E-11 163501 iR
Bu-155 o624 u -1ESE-01  ST4B-01 E4IEGL DIE+0D0  S53E-01 410801 =g
192 062244 U A2IEHID 4418400 S4IEHID OEH0  4AXEHIS  3.3EHN oilg
Hg-203 - 08722844 U . SA4B400 257401  3.BSEH0L JOE4QD  2.52E+01  1ESH+HD] iy
TI-2I% a623%4 o 2.00E-41 298801 - 459501 MEHID 292801 238B-01 g
Ph210 062244 u -7BSEH0  277B+01  32BEH0L DOEHOD  2.71E+01  16OE+D] '
Fhai2 2204 u 899801 THIE-0L TAIEQL OIEHI0  &875-01  3.63E-01 g
Pb-214 062204 u 2006-01  6U7E-01  9A3EO1 MXEHD  S95E-01  4.4GE-D) *VE
B2l . ue2204 u SESE-0] S7B-Dl  1EHI0  (NE{0 EB0EAl  7.04B0L =i’y
B2l 052244 u 824B-01 697E-01 TITE01 OO0 G.TRE-I1 3.44E-01 PR
Re-226 . 062204 wm BAMBE-Ql 697801  7U7EOL JOEHI0 678E-01 0 3.44B-D1 ]
Ra-228 062204 31 1SB400  727B-01  BASEOL  OUEHO0  TASE-01 AEE-DL e
Ac228 062244 3 1538400 727B-01  RASEOL JOEHD  7.13E-81  3.82ER-01 iy

! Th-230 asfaza u 823801 682Z6-01 7.17E-01 SEAQR GTEE-01 A4E-01 ilg
Th-234 . ued u LEEE400  G.67R400  REGEHOD  OOEH00 6545400 432BHK0

Note(s): 1. Calcalated MDAs are s-puosteriori values,
2. Activity amdentration et +- 21 sigmz wverall an rolerence date.

3. Rosultx sre stafistically positive ot the §9.9% eonfidence kevel (activity lsmmﬂhsnﬂtmeﬂmaﬂm unecrisnity)
B '] Mmthnmmuﬂrhmsua!ymTuhﬂtmtdamdnhowﬁum:ﬂmﬂm&

UT . Uncerlain identification for gamma spectroscopy.

X Lab-specific quatifier-ploase see exse narrative, datn semmsry packaze er umta:twu preject manager for dela
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} ~ = Sample #1 ;
GENERAL ENGINEERING LABQRATORIES LLC
2040 Bavags Resd Charleston SC 28407 - (843) 658-B171 - www.gal.com
18 CFR Part Si51 Certificate of Anslysiy 4
GEL Sxxaple 1 113567001 » . Clmtk Rancho Scen Nuddear Generating Station
Cllent Bxmple I #1 B 8260060 BCO2A Caollect Dater Aupust 12, 2003
Matrins . MiscSdid BeceiveDutor Nfay 28,2004
Amnut-umﬂemu@ Repoct Dutes Kovemibor 1, 2004
Anmxfyte Raml)stn Qualifier A;dm!y Uncertalnfy MDA RL, Uxits
U-zas' ashzind v S756-01 106400 LSEMD  OIEHD  LOSEHI0 | ZMEDL g
-338 ‘062204 w 1LBEGEADN  B.GVRHID  BEGEHID JIEHIR  6.54E+00 432B+00 g
Np29 0624 v -1.821%-01 954H-01 140E+00 B0 9.35E-01 R83E-01 o)
Am-241 062204 u LIZENO0 OO0  R4RED]  S.47B-01 il

33501  R.&SE-Q1

Hm(-) 1. Calcalated MDD As are a-pustorios m}uu.

1. Aetivity concentration uet +- 2 slrms eversflon mfarmedale.

3. Resalfs wre statistically positive st the 95.9% mdmmhd{awvl;h:mmmmﬂuutmmﬂwmmq}
L) Wﬁtk&mmm!yhmnalyuﬁmmmdﬁmﬂowmadﬁwﬂmﬂ mit.

Ul Unccriatn identification for gamma spectroscopy.

X  Lal-speclfic qualiffer-please see case narrative, dafa srmmary packase ar eontact your preject muazarfurdgla
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Attachment 8.11
Sample #1
GENERAL ENGINEERING LABORATORIES, LLC
] 2’.140 Bmgp Rusd Charleston EC m-‘(&ﬂ) 656-B1TM -m.n_al.m \
18 CFR Part $1/61 Certificate of Analysy
GEL &xzeple 1 1505901 . Clisats Rancha Seca Naclesr Generatizg Statton
Client Sarmple ID: #1 SH 2260060 ECO2A Colloct Dutes August 12, 2003 '
Matrixs , | MiscSdid < Rorvive Dates Nay 25, 2084
Amount af Kample Reeciveds S Mm‘tM: November m,m
. _ . . .
Anslgte RuonDate Qualifier Activity Uncortalnly MDA~ KL TPU__  Level Uity
8090 " ommbd U Lm0l 738E01 tm:i 2008400 6.07E-01 :u_sa-In o)

Note(x): 1. Calelated MDAs are a-posterlor] values.

zmymmmﬂ-zmwmﬂm referenco date.

3. Resulix sre statistically positive :tﬂwﬂ!l%cmﬂdmulwd(adiv&yhgnmrﬂunﬂxmmm lnmmmtty)
L1} Indiedutbetn;ctnal;tsm mﬂymﬂ&thﬁtnntdﬂmhd:buwﬁtdchcﬁmﬂmm
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‘Attachment 8.1.1
Sample #1
* 'GENERAL ENGINEERING LABORATORIES, LLC
i MSavsgaRnad Charleston §C 23407 - (843) §55-R171 - www.gel.com
.. IIQFRMSWHWWAMM

GELSwmpkID: | 124326001 it nmmsmmumcumuus:am

CHent Szmple ID: #F1HELOG 113907001 Callect Dutes October 27, 2004

Matrbr Miscalid Recoive Buder Octoher 27, 2004

A ‘nf&__‘ll_ ived ’ Report Duter Novemsbor 3, 2004

) : 2 1 . : Critical
Anzlyte Hun Date Qﬁﬂlﬁﬁu Acfirlly Uncertainfy . MDA RL TFU Leval Untis
Po2d B L U -ASOEH0  G1IE400  LOSEAIL  LSGEHI] -O.0UR+ID s.m Cig

* Nate(s): 1. Calculsted MDAs are s-posteriori values, C
. 2 Activity eoncentrathon net +- 2 wigms sversll an reference date.
* 3. Reosoltx xre statistically positive at the 9.9% confidence Jovel factivity ix maﬁarﬂxmﬂtmttmaﬂwuwhnﬁy)
U Indicates the turyet uﬂﬁa f ] :naiy:ca for hut not dumd ahove ﬂw detoction Emit,
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT = - NUMBER DTBD-05-015

'REVISION: 0
TITLE: - Rancho Seco Nuclear Generatlng Statlon Structure Nuclide Fraction PAGE 19 OF 71 -
And DCGLs
- Attachment 8.1.1
~Sample #2
_GENERAL ENGINEERING LABORATORIES, LLC
: zmu Bavags Rosd Charlaston SC 25407 - (843) 655-B171 - www.gel.eom
e , 10 CFR Part SX/61 Certificatn of Apalysls
GEL Sxmple Ik D 8 kv 1iix k Chent: Rarcha Boeo Nudlesr Ganorafing Satfon
. Clent Sxmple Ik E2EABIZHI115C01A . - ColietDater Aprll 38,2003 '
Matrhc Misc Salid ) ) BecclveDuter May 28, 3004
Azt af Ssmple Reeeiveds . o Report Buter Novemher M, 2004
o 2 ’ 1 : Cl'lﬂm .
Axnalyte - Run Date Qualifier Activily Uncertsinty MDA BL - TFU Levd _mtix
ALPHA 052304 . 3 1798402 1926401 4900 4OURHA0  34UEHI]  20TBHN  pCig
BETA . as234 3 JASH40 L1262 GAIERI0  SOORHI0 946RHIZ  S16T+0 . pOVg
‘B3 062454 3 2256402 1045401  GSSEH00 GO0ELN0  1LME+0]  34OHHN  pOig
oM 062404 3 $21B+03  954H+QL  T.SIEH00  200E+00 19EH12  300E400  poig
Fess a0 U SL64E4G] GETH40D  SASEH0  7.00E+00 GOUEHD0 - AGSE4N  pCi
-6 o62404 3 615H+02 1HOR401  LIIE0L  4Q0EHI0 284501 S4B pofg
Srap . aToEA4 3 1BIE+00 B2SE-01  13IE400. AQUE-04 EBSIE-B1  4SSH-D1 i
T80 062804 3 ASTEAON  172B400 274400 SOUEHI0  L2E+00  LME«D  pO¥g
Pm-147 as25404 o 1336401 89683400 1.84401 1.OUE+I1 B.96E+N0 7498400 ﬁg
Pu241 a7/Da%d U -739E40D  SAIRH01  9.2E«1 1LSOEHD]  SA9RD]  463E401 - pOVE
Alphx Bpec ’ : :
U-233234 062404 U 630B-01 723R-61  127E400  1ODEHD0 7.30E-B1  &40E-01 iy
1235236 062404 u 1536-01 42%8-01 10GE400 100EH00 ANEGl  A3IE-0] Py
1238 asRabd 12SHAO0  RAOE-01 72801 100FH00 BRIl L6SE-DL =g
Np-237 asaz4 U A5 101561 835501 LO0EMIQ  1O1E-1T  245B-D1 e
Pu-238 66422404 U SA5B-01 695H-01  1A7ENOD  LODEH00 T.01E-U1  S.285-01 =g
Pu2390240 062244 SME-0]1  3805-01  S11E01  1LOUEHI0 3S1E41 0000400 poifg
Puld2 . ash2hd u 642602  3A48-01  O.XEAL” 1.O00EHI0  S44E-01  S.208-01 =i
‘ Am241 062304 1+ DACE4DD 154801 LI3B01  100BHI0 1LSE-B1 LODBMEO  pCifg
3 Am-221 06M3td u $356-01 N86E-61 )LOIEHW0 - 1DOUEHI0 BSSE-Dl  LIRE-D) iR
| Cm-342 a6t U 476801 B30l 129400 LOOEHI0 D.ME-Il  BODEME  pCig
| Cu-243040 0572304 u 1276801 3126-01 692E01 . LODE+D0 I.BE-B) 235601 g
| : Cm-2452245 aenINnd U 152801 253801 247201  LOOEHIG 2SE-01  LOCBHG  poi
Gamms Spe : ’ ' . .
| ’ Be? | 0824 SUI 1096484 SF6EHI3 . DAOEHII B0 A&SEHIY  ASUBHED ™
I Nal2 - osn204 U 28701 85101 135E4I0  EHD  B3E-Dl  63EE-01 e
| 06204 3 61SB400 32400 BSIEME  NEHIC 3IFEHI0 LGLEHN piln
| v Cosl 05622404 U  -785E44 6476405  O@EEWD (XEO0 6FEHS  L.00EHX il
i Mn-54 , nsah4 U 335801  2)17B400  34AQEH00 XEMID 208EHI0 L6EBMX P
: : Fe-39 o6R244 W 7316400 SMEWG - ODIE4OD 40D S.25E¢02  D.0OBHI =8
Co-56 © . osa2nd U 1936401 JATBHIL  S.GIE01  JXIEHI0 - 340E#01  A77BH01 P
| v Co-57 oshatd U 3218400 3SIBH0D  441EH00 QOR400  34SECD0 220640 =V
| Co-58 T U JASE40l SMEMIl  BEEWI  XEHIO  STEAL AZ6EHI =g
; Co- . astEand 3 210401 2096400 SAIEGl  OOE4OD 205E480  2SSED1 T peilg
' Ki-59 052204 WI 123801 95IBH00  LOTEOL  1.00E+01 9A7EHI0  S.SEBHN  pO¥g
Zu-65 05722804 U I43EGl 47NB+00  T5AB400 OEHOD  4SEHI0  ATSEHN iy
i v 0622804 U -LOIEHOD  229B400 3SSEHO0  EHO0  2MEHO0  LGYEHN g

‘ Note(s): 1.muhmdnmum.-pusmﬂmhm ) '

* - 2 Activity concentration net +/- 2 sigma everall an reference date

: S 3. Resalty ure statistically positive sf the 30.9% confidence Jovel {aciivity Is greator than three times the wncertanily)
U Indieates the inrget snalyte was analyzed for but eot detectod above the detection limit.

Ul Urcertain identification for gamma spectroscopy.
X Lab-specific quatificr-plosse seocase nerrative, dula summary package sr eoutact vour preject manager for dofa
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Attachment 8.1.1
Saniple #2
GENERAL ENGINEERING LABORATORIES, LLC
' 2040 Savags Road Charleston SC 20407 - (843) 558-81?1 -waw.gal.eom
18 CFR Part S0/61 Cerfificate of Anslysls

" CEL Eamph M3 . soNe? ' CHext: Rancho Sico Nuclesr Gaerating Station
Clicnt Bample I ¥2 BA B120111 BC01A Collect Dster April 28, 2003
Mistrix: Recclve Duter NMay 28, 2004

Misc Xelid

2 £ af Swrnile Reeet

Repmet Dater Kovember I 3004

Anzlyte Bum Date Qualifier AcHvity Usncertuinty MDA RL Unitx
Zr5s (L v 20 v 3.G5R40]  1SSEHZ  237EHR KEHI0  1LSIRHI2  LITHMR e
o 075 LT ) $76B-01 O.57E-Ql 1488400 {0 94BE0l 733801 Vg
Nb9S [\ v 220 YV -240E402  JRIBHEA  ODOEHD . OURHI0D  3MEHIR  LODE4X0 pilg
Ru-103 06204 U -l42EM1Y 435BH QOURHOD OEHU0  426RHI3  DOOBME  poifg
106 os2244 U -LSEI0l N0l SSERML NEHID  36IEAY  2TER4DL e
Ag-108m 062244 ‘1 -LYM2EHD 3208400 4ESEA00 OEHOD  S4EHI0 244B40 Vg
Ag-110m Os22404 310 15SB402 2128401 13TEHL IEHID ZO7EHNL GSIE4I PR
a-113 062304 U -LasEH] 41984001 6405401 . DOEHD  AINEHD] - 3190401 P
sh-124 o6tz Ul SSUB402  24TEH0Z  BA9EH0E DURH0  243EH02  LG4E42  poifg
#h-125 0622104 U ESEGHON  LISEH0L  L7SEM0l (OGEHO0  LIZEMI] A7SHHO g
Cw-134 062464 3 1408401 3436400 239E400 OE400 303B+00  LIBB4G: i
Cx-136 062204 ur TA2EH0E  426B400 O00EH00 GEMO0  AISESD0 0.00H400 iy
Cw-137 0622404 3 1736404 2048401 437E400 OUEHO0 . 2 00E+03 1SR4 pn(g
Ba-133 9622104 u LIMH40D  SI7EH00  SI7EH00  DORH0 IIIEMI0 2SEHEH00
Ba-140 o524 U 4NEH9  632E+10 OMEHOD  UEHMID  6J0E+10 DODE+00 pmlg
Ce-139 062244 u 9.60H400  LIE+0!  LWEL OIEHI0  LI2E+01  7.47E400
Ce-141 as2h4 U AMEWS 1568404 OME/D B0 1SIEHM DOOEHD pmfg v
Ce-l44 062204 U -l26E401  23¥E+Q1 3391 O0EH00  TXIE+0]  L68E+D) ynfg
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- 3040 Bavags Road Charlaston SC 25407 - (B43) B56-8171 - wew.gal.eom
.10 CFR Part S1/61 Certificate of Analysls
CrLfamplelDs - 11390M005  Cliswtt Rancha Seco Nuclear Generating Station
Client Szaple ID: #5 KB 8§11 0251 SCHIA - Calleck Dots: November 18, 2003
Matrixt MiscSalid Receive Dufer May -~ 28,7004
Asunant of Sample Reesived: ) Repoet Duier November 106, 2004
; M 1 ; Critical
Anslyte Run Date Qualificr Activily Uncertslaly MDA KL TPU _ Level  Unity
ALPHA ) pmd o 3 1230401  7STEHO0 7465400 . 4.00E+00 Z.7SEHI0 300840 ]
RETA © o osRimd 3 1600403 ANSEA0L DTAEHI0  SO00EH00  G26E401 4 53E400 - o)
3 ua2404 3 4I7B402  1AGRAOl  TIARHO00  6.00EHI0  3ASEHIL - ASTEH0 o]
c-14 ’ 0572404 o3 2048402 4068400 119E400  2.00E+00  SITEHI0 S.66B-01 iy
Fer55 B2Ad - U 2EEHHO0  SIOHHOD 434400 7.00E+00 SEIRHED  LIIBHO  pO¥y
N6 1L 7T S T91IB402 1858401  TOSEHI0 A00EH00  ZEFRL T I.J0B400 =iy
2090 ‘Qst4 T 3 T13R401 4006400 235B400 4ONE-B4 2.06E+01 450801 Vg
Te-9 [ (e T hR4J 2458400  153BHI0 2SIEHID  AO0EHI0  1SQEHI0  LIBHX e
Pm-147 652504 3X 1S5E401  LATB4OD  24EE400  LONEHDL  LOJEHID LIIBHO < pOifg
Pu-241 [T U S24Ri01° RASEHD1 S&EIMN LSUEHI]  34REHE]L  ATSE oife
Algha Spee o : o . ’ - ‘
v233834 oeland - 3 605E-01 15301 330EOL LOUE+ED 3.&SE-I1  9.795-02 i
L-3350236 052484 U 1518-01 Q.00E-01 3S6IEQ0] LDOR+GD  2.02E-D1  ).13B-D) Vg
U238 - uaRand 3 | S59E-D1 339B-D1 ';suz—m "LOUEHIG  ASPE-01 8.79R-R PR
Np-237 .. 0ARIU4 U 133801 185E-8) LBIEOL  LOOEHID  LESE-01  R.OOR400 Vg
Pu-238 ) aea2As 3 1428400 546B-D1 4A4SEOL " LOOES0  56SE-I1  LS48-01 pCi'y
Pu2308030 062304 3 685501 3508-01 42IE-0] ' LDAEHED 3.97E-01  LAAE-D) g
Pud2 . ez U . 1AmWNI LUBEDL | 33TENL LO0E+00 LOBE-11  1.UDB-D1 s
Am-241 . o6f2504 3 1358408 S.11E-01 LISE-O1 1O0E+00 A&7E-01  A.OOB400 vy

Am243 | usfsk4 T1MBHO0 1298400 7.8SE01 LOOEMIO  LMEHI0  &|EI  pove

Cm-242 o62544 U 6330-00  3308-01 S2IE-01  LOOEHID ABIE-Dl 31051 Vg
Com-243244 Q62584 U 4SIEG 240501 SGEOL LO0BHG0 240B-01 - 232B-01 ©Cia
Cm-245/245 | oastd b 4 281E-01 18TE-0l 136501 1OUE+80 2.00E-)1 QODHMO . pCig
| GammaSpe ' ' '
Be-? .. nshaed U | TSIR401  20IBH2 | AMEHR  OOEH00  207E+12  L&4BHR =iy
Ma3 S . 062204 U0 LAIEADE . 4S3EOL STEEDLY,. IEHI0  A44E11  A74B-01 -2
E-40 : | ustzpa - 3 BB+00  J33B40D  3IZE4OD  DOEHI0  Z2EEHI0 1LSIE4D =g
Ccrit . U 1718403 158G 291EH3 . XEI0  L94EHY | L4SBHR g
Mr$d S . #E " U . -25E01 SSIE-01 S6E01 L NEHD  ATSE-Dl | 44SE-D) g
Fo-59 . usaak4 U JAEAO0 . 2498401  414EH01 0 UEHID . 244E+81 2018401 g
Ca-55 I -5 1] U -TASEO1 23TBHO00 400EHD L DUEHOD  2.52EHI0  L94EHD g
Co-57 . - OaR3bd U S7201 . 347BH0 | 13650 GEH0  242EHI0 &76E-01 =
Co-58 . oBR2od U -6SSE01 AMIBHD  4NEHD  NEHD  295EM0  2I954HD Feiy
Co-80 . L ouea4 . 3 DIGR4D1  JSOR400 . SI4E01 OUEHI0  744RH00 242801 g
Ni-59 . oamzts 3 1868401 GAE40D  3ITEHID  LOUEMIL GSIEHI0  LSEEHD  pCify
Zn-65 - (. 062204 U 135H400 - 198E400 254040 OIRHD  LOAEHID  LAIBHO O poilg
v ucmm © o U- TAIEG1 BBl 13SEM0  OORKID - ESIE-0)  GO2E-0L iy

Kntc(l) 1. Celeulated M Ax ure n-pusteriord values,
- 2. Activity concentration aot +/- Txigmau evers an reference date,

" 3. Hesulfs are statistieally posiiive ut the 99,99 confidence Jevel (activit kgmmmanmmﬁmalknmmmﬂy]
T Miutexthotsrgctnﬂyhm:mﬂyxﬁdfnrbﬂnntd{dxhdsbmzm lim!i.

Ul Uncerfain Mdentification for pAmmIA Spectroscapy,
X lenedﬂn guatkfier- p!m sve caxe narrative, dats summary na:taze [ 1 umtactwnrnrdm sumager for det
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"REVISION: 0
TITLE Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 31 OF 71
And DCGLs
: Attachment 8.11
, ~ Sample #5
GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Read Charleston SC 29407 - (243) 556-8171 - wwaw gal.eom
10 mmm&tmﬂmam
GEL Sareple ¢ 11R005 : Client: nmmxmmmgm
Clhient Sample ID: #5 KR K11 0251 SCOIA Cafleet Dutes November 18, 2003
Matrixs Misc Salid BeechveDufes May - 28, 2004
Amoust of Sammple Reesived o Repori Dutor Noverbor 10, 2004
Amlyte Rum Date Qualifier Activity Uscertsinty MDA RL . Uxitx
Zr55 0622004 U 2358400 SAOD400 1OGNH0!  OR400 G3GEHI0  S50SE400 poifg
Nb-ad 062284 U1 YB4E-01  3ESBOl  SYSEGl  JOOEK0 3TTE-EL A&3B-DL g
M5 Y TR SBOHAOD 24SA401 3055401 - OORHO0 24301 192B400  poig
Re-103 0642244 v LAJE401 5458401 B.SIEHD]  OOEH00 S3MEH] 4B poif
Ru-106 0622104 U 2330400 100B+401  L7IEHl IR0 LO7EHE]  R44E40  poifg
Ap-1Em - N6 v LOSE+00  1ASH40D  29JE+00 OOBHI0 14SEHI0  LISE40  poifg.
Ag-110m 062204  3M0 . QA34E401 - SAORHO0  344RH0. DOE00  3I3RHIG L7IRHD peify
Su-113 asfhe U -LEZR4OD - 613B400 S.OZ400 OOEHID GOIEHI0 443B+0 poilg
h124 06232484 E*) - LAIE+40L 103+ 1LA4SEH0L ot s ] 1.A2E+01 2.1390400 psifa
£h125 naf2h4 U 436801 4555400 7.7E400 OOEHOD  4SUEHIG - ASTEHD poifg
Cw134 0523404 ‘3 JAGH400 - 1JABHD  TE7EQl OORHOD L20RHIG  ARIBD) pifg
. Ca136 06422104 Ul 1AGE4D4  SATEH04 D000 ORAID  SMEHM LOMAD peiff
Ce137 062204 3 400403 4ATRH02  LISEW0  JKI4OD  A3EEHD? | G&SE-D) g
Ba-l33 a6a2/04 U SWEO3 1SEH0D Z3SEH00 O BIEM0 LE0BHI0  LISBA0  poig
Ba-140 0672204 Ul 66IB4E5 SOIEHS OQIIEA0 | NRAD 451RHS DODBHNO  poifp
Ce-119 asa24 U’ -LEEHD  1ESBH0  LNWEND B0 LEIEHIO - L3MBHD iR
Ce-141 " gsR2t4 U -l41BH2  190BH 14484 - OOR4O0  9.BOR+01  2.1EE4D] g
© Celdd a6 U 63301 7228400 LOGE4D1  UEHID  TOREHI0  AJSEMK i
Ni-147 0572244 U  -374BH06  6MB406 ~ OIS0 - OORHD 6.)IR+06  L.OOBE4D0 g
Pu-144 n6f2n4 U 325501 41301 730501 2 OEHID  464E11 35SBM oy
Pm-145 0622404 U 2115400 32258400 3.S5E400 OORHID 2.24EOR  LTVR«N =i
Bu-192 06722164 S3ZB4G0  )7IBHD  SISEHID  OUEHI0  3.64EHI0  ZIEBHO =g
Bu-184 062244 D1 2568400 1168400 - LRSEHID  OOE«D LISEHD0  AB4EDl  poig
Eu-155 0622104 U -A2E0  3S5IBHD  36EH0 XEHID  2468H10  LE2BHO 0 poilg
Ir-152 | oshand U . -GEEH0  7S0B4I0  L135401 ODOUSHID  7.64EHDD AREHN i
Hg-203 as2244 U 1SB401 2518401 RGN JOEHID  2468+11  LE3BHOL =g
T2 0622104 U 1AIE-01 10SB400 1.GEW0  JOEM0  1O0SEHI0  RISE-01 rin
Pb210 0672284 u ‘_-9.1712401 JA3EH  40TRHR2 JARHI0  336EHIZ A0IRHR p'mi'g
Fha12 0st204 U 911B01 1846400 2838400 XE4D  1LOUEHI0  LE{BHG  poifg
Phan4 0672284 U 25601 253E400  3.ERE{0 . OSH00  247EH00 LRIEHO0 g
Riz12 asizhd U -128E-01 - JASB4OND  4SGEH00 OOEAOD  3.S2EHI0 240EH00 poilg
Bi21d 062204 U -L93EH0  1.6IE400  24SEHI0  ISHI0  1LS7REHI0 L21IE+0 g
Ra-226 - Ogf2m4 U -LGE0 1618400 24SE40 KIEHI0  1STEHI0 - L2UE4H00 g
Ra-228 082204 U -lLD4E4A0  17SEH00 RTIEH00  OONHID  1L74EH00  122E400 Py
Ac228 as224 U -LOJE400  178B400 273400 0 OGEHI0  LTSEHI0  L3ZHA0 g
Th-230 062204, U -LUIEA00  16IE400  J4SEH00 OOSHI0  LSTEHI0 L2IEH0 o
Th-234 ) 06‘!2&14 ' v 261401 4A4SE401 5. 745401 OOE4Q0 43GEH11 285E40L -2 1)
Note(s): 1. Oxlenluted MIXAs sre a-posteriord valoes,

2, Activity enncentration net +/- 2 loms sverall an mm

.. 3. Resulls zre statistically positive at the 95.9% confldence Jorel (activity l: greator than three Emes e wnccrinnity)

U mulcuutmmrzwtnatm“umalyndmrhutnutmmdamwcmwwﬁm&
Ul Uncertatn dentifiesfion for gamma spectroscapy.
X mwmlm cnalmef-ﬂme xog case gavrative, d::tammmr u:ck::n #r contact your project wawﬁurdda .
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Sample #5
GENERAL ENGINEERING LABORATORIES LLC
2040 Savaigs Read - Ghﬂﬂqsﬁanscm - (B43) 66E-B17Y - waw.gal.com
10 CFR Part SI/61 Certificrtn of Analysis »
GEL Sxxepk I 1ISUTHS " Clieats Rancho Soeo Nasdesr Generating Station
CEent Bample It 5 BB £11 0251 SCOI1A - Colleet Dute: Novamber 18, 2003
Miatrixe . MiscHaid " BoosdveDeter Ny 23, 2004
Amcrant of Sazpl Received: ’ Roport Duter November 10, 2004
Anslte - RunDste Qualifir Activity Uncertsinty MDA  RL ‘ - Untls
U-238 062204 .U -ZAGEMﬁ | 4ASBAOD 646400 EHID  A36EH0 - 3 NEHD ™'
13238 0672204 u 26IEH] | 4458401 57415401 JEHD 436EHIT 2RSE40] o'y
- Np-219 0a2244 v 2MBE02 4146400 6.05E40 LOE4ID 408E+00 ZUOLIBHX iy
Am-241 ) 062204 - u

22355400 G3SE400 R29EH0D DIEH00  6.22EH00°  4.12BH0 =g

Nutc(:) 1. Caleutzted MDAx are l-;msluiurl va!m -
- 2. Activily comcentration net +- 2 digma everslion mrermda!c.
3. Results xre statisticaBly positive at the 92.9% confideaee lovel (uetivity It ﬂm«ﬂtmﬂxneﬁmaﬂwmwunﬂy)
. T Indicates the terget analyle was snalyzed for but not detected shove the detection Rmit.
~ Ul Unceriain Meatification for gamms spectroscapy. S
X Lab-specile qualificr-ploase xee caso purrative, data summary package sr coatact your prafect manager for deta
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savape Reod Cherlastan £C 28407 - (uz)ssmm -www.gel.oom
_ ] IEMMSWSIMMMWM
GEL Exmple T 118059004 Client: Rancho Beeo Nueloer Genersting Station
CHent Sample 1B: #5588 811 0251 smm Callect Duter November 18, 2043
Matrixs . Misc Ealid BoccheDatec May 26,2084
Anmmnt of Sample Receiveds : Ropart Duter Navember M, 2004
— —= - T —
Anzlyte Run Date Qualifier Activity Uncertsinty MDA RL TPU Levdd  Unils
| pm-l47 ‘ nsﬁzm 3 S2ER00 2648400 42IE00  1OUEH1 26SEHI0 2068400 pOifg

-Note(s): 1. C:klkbdmul:ul-pm!uiaﬂvalnn.
I.Azﬂvhmnmﬂmutﬂ-zdnmawmﬂlmmm
o 3chihmﬂnﬁxﬂuﬂypudﬂwuttboﬂ!‘%mﬁdwukrd(uﬁﬂtyhm:inrlhmtkrwltmaﬂwmm&nﬂy}
- 0 Indicates the arget :nﬂyhmnalyudlwhdmtdﬂn&dnbm&eﬂd&ﬂmﬂmﬁh .
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Attachment 8.1.1
- Sample #5
GENERAL ENGINEERING LABORATORIES, LLC
A0 Sevage Road  Cherleston 8C 28407 - (B43) B56-B171 - wanw.gel.eom
© 10.CER Part S61 Certiicat of Amslysts
GEL Sample IDi 134326004 Clizat: Ranchio Keva Nucloar Genorating Station
Client Bsmple ID): 5 RELOG 113807005 Collest Dute: Gctuber 27, 2004
Matrixs | Mise Kalid Rexcive Duter October 37, 2004
Amnuutd‘ﬁmpklkulnth Repord Inte: November 16, 2004
_ _ ’ : 1 1 Critieal
- Analvte Ron Date Qualtficr Activily Uncertzinty MDA RL ~ TRU Leval Units

Po2dl 11/384 3 437/HL BMEAOD 1295401 LSOEHD]  0.00RHI0  G3IEMN Vg

Note{s): 1. Caiculstod MIAs are l-pnsnriud values,
2. Activity concentration set +/- 2 slpma sversl on reference date.

3. Results are statisticnlly positive st the 99.9% confidence Jovel (activity Is greater than threr fimes the lncamwtty)
U Indicates il inrget analylc way soxlyscd for but not detected abowe the dotection Bmif,
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‘REVISION: 0
TITLE: Rancho Seco Nuclear Generatlng Statlon Structure Nuclide Fraction PAGE 350F 71 -

And DCGLs
Attachment 8.1.1
Sample #6
GENERAL ENGINEERING LABOR&TORIES LLG
2030 Savage Read Charestun SC 20407 - (B43) 656-8171 - www.gel.eom .
0 CFR Part 5061 Certificate of Anxlysls
GEL Zanple I 113907005 : Client: Rancha Seco Nuclear Generating Station
 CHet Bample 1D: 5 ED E11 4351 BCMA Collext Bute: November 19, 2003 ’
Matrix Misc Salid ' Reveive Duter Bay 28, 2004
Amonnt of Ssmple Reesivads Repart Dele: Novemher 16, 2004
: R 1 Critical
Anulyte Rum Date Qualifier Activity Unceriuinty MDA RL TPFU Levad Unitx
" ALPHA 062184 3 4465401 LI4B4O1  T4AEH00  4OC0EHIS  1LOSEH]  S.00EHD poig
BETA 062144 s 19TB403 4238401 LOSEHIl  SOUEHD0  945EHI1  AKSEHO plifg
3 062404 | SSIB402  153EH1  6XEEHD  GO0RHIO  ST4EHD1 344840 Vg
cu . pelatds - S 14SB402  294B40D  SA4SEO1 . 2.00E+#D0 3 MEHIO  4SIE-01 iR
Frr55 : ormnd ) TAZE400 - S1ME400  4B0EH0D 7000 64RO 2IEHX =V
Ni-63 - oststia 3 27SEHE  SASEA01  L1SEH1  4A00EHI0  1.IBEH2  A4EHK il
' %90 ovshd . 3 BADEAOD  1ASH40D  LOGEH00  400R-B4  2S2FH00  S.RGR-DL iy
Toid D&9R44 SX BSR40 1ABHID 240800 SOURHIO  LESEHIS  119B4N i
Pms147 062504 o 2207400 1.7EH0  L7SRH0 1.O00RL0Y LG7EH00 1.348-HR Vg
Pu-241 7044 U . 14SB401 3IZE401 529401 1SOE+I1  3.12EHD]1 ZSVBHOl pCifg
Alpha Spec
5t T 0824404 3 T2EE-01 429801 SIUE01  1LODEHNO  444E-01  LF9B-D1 VR
V23N136 062404 u SEE-42  LEE-01  4D6E-01.  LOOR{00  154F-01 127801 oifg
U238 060384 3 S0OSB-01  44B-01 33001 LO0B400  44SEN]l R9TBIZ g
Bp237 a4 U -ASEG 2360501 SEEEOl LOUELI0  2MUEN1 3ZBO1 pOig
Pu238 neszbd 3 937601 458801 1LSE0l  1O0B+0  476E-Bl  L.OUBHN Xig
Pe-23240 062344 1 9S668-01 454801 LSZE01  LODEH00 AG7E-I1  D.OURHM oV
Pu24 062204 ° U -BDER-02  SATE-02 466601 1Q6EHI0 SSE-I2 LSTE-DL e
Am-241 06"2204 3 1358400 715801 B&IE0L  1ODE+00 741E-1l  3.08E-D) il
A2 62204 U  JIBE02 230B-01 94%E01  LOUE+NO  231E-D1  135B-D ~ig
Cm-242 06422604 6796-01 7.58-01 GlIE6] LOGE4I0 7J5E-01 DODEWD K
Cm-2431244 a6t12h4 U 287601 456801 9ISS01  LOUEHEC A68E-01 363601 »g
Cu-2450456 02204 u SASE-02  318B-01  620R-01  LOBE+D0 2.16K-01  1.6EB-O! Cig
Gamm Spee ’
Be-? 0572204 U SIIBHE 170402 22740 KE4OD  1LSEEHD2  LIIEHR milp
Na22 as22h4 v 114801 -339E-01 SEEO1 OBHD  3EIl . 276601 il
X-40 0522404 k| 2945400 4878400 AKSRHD - OEWOD 477EH00  LEUEHX mig
Cr31 U624 ‘U -SHEH2 1198403 LEIEHI3  IEHI0  LITEHI3 BS3BHR =g
M54 0622404 U SBSE-01 721801  LIOE4OD  OIEHI0 7.07E-1) . 5.34B-D) g
. FoS5B CasR2bd U 3247401 305401  4.87BHIl  OBHI0  S.02E+E1  23EB401 oilg
- Ca-56 06244 u 2155400 J21B400 S1SEH0 XEHID  315EHI0 2S2EHND g
Co-57 062304 ut DAGE-01 652501 70801 UEHI0 S3E1 36250 i
Cos - © osRand u 5SSE400 4155400 S3SEHID XIEHID 407EHI0 26LEHK =g
Co-80 0622384 -3 1368402 1778401 6DSEU1  XE4O0  L7iE+A1  28SB-01 s
Ni-52 052244 3 2445401 6636400 2ESEHI0 1JODEH))  6A9REHE0  LJUEHX Cig
Zn-55 o6a2204 U 1538400 2158400 AEEHD NRHD  2.4EH00  LZ7RHX =y
Y-8 © . osR2Ad U 2796-01 1118400 1990400  OOR4OD 109400 9.208-01 e

Kote(x): 1. Calentated MD Ax nre n-postorior] values,
2. Activity conconfration get +/- 2 dgma sversll on reference dafe,

- S.Rz.w!hm:!aﬂ:ﬂcauypm!inﬂ&e&ﬂﬁxmmm&(mﬁyhmﬂtmmwsﬂmmmhﬂtﬂ
u Wumwnmmmmdmmmmm:mmmm Lmit.

U1 Uncertain identiGeation for pamma spectroscapy. -

X Lab-specific mﬂﬁcﬂmmma narrative, dats sumnrary package ar contact your preject mm:amﬁn'dm
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Attachment 8.1.1
Sample #6
GENERAL ENGINEERING LABORATCRIES, LLC
2040 Bavage Roaf Cherleston 5C 28407 - (843) BES-8171 - wwav.gal.com
llmrmiﬂf&lmni’ﬁmw

GEL Sampl IDx 13907005 Clients Rancha Seco Nurlear Generating Statton

Clent Kaople Ti2: - #6 8D B11 GaS1 ECO1A Collect Detes November 19, T3

Mistrine MiscSolid Boeeive Duder My 18, 2004

Py § of Sample Reveired:

Repwt Duder November 10, 2004

Analyte Rua Date Qualifier - Activity Uncxrivinty MDA RL Unkts
P 8] os2284 u SAZH4ON  TAE400  LITEMOl (OEHOD  7.09E+00 S.71H400 p'y
Nb-84 as204 3 LMB400  SIIE-01  S3aEal XIEHOD  SONE-B1  A6UE-O01 e
N-95 0622404 U -l40EH01  24IR401 43903401 DORW0 2.75E48]1 L 14E+01 poi'g
Ru-103 a6k u 4258401 3KB401  ST6E401L OOB40D  ATSEHD1 21BSEHDL 22
Rx-106 62204 U A07EH0  GY0EH00 LOZEH0l QORH0D  G676RH00 S.2TEHID 'y
Ap-108m asl2n4 3 700400 1.6E400 1.S5E4I0 XEH0 LSEMD 7.ME-0L iy
Ag-11thm 062304 A S05E401 4128400 2EAEMOD  DUEMID  AOQEHI0 1LAIEHX iy
Sn-119 a22h4 U  J27E4R 1526400 SSIEH0 DOEHD AB4ELI0 AS4EHX il
k124 622404 U LBl 67640 DERH0  DOEHD  GGIEHI0  473HH0 pify
%h-125 o244 U  S2IZEHD  IME4HOD  ANSEHID OOEH00 A INEAU0 2 41BN =il
Ce-134 0622404 3 3268400 SUUB-O1 SIIROL DOE4OD  BOIE-01  d44EG-D1 Vg
Cw136 na%244 3UL 118B40S  S76B4  DIOEHMI0 DORMID  S.&IEHIE 0008400 oy
Ce-137 0523404 3 LepdE 004 1.72E01 DOEWE  TO06GE4+02  3.79B-01 iy
Ba-133 neRzo4 1Y -BOSE2 14JE400 1S MEHE  SE-I1  1.64E-01 iy
Ea-140 052204 U  -228E404 J49B+40S QXD  OOEH00 SMBELES  0.00B400 =g
Ce-119 [l U DOED LIUE00  1LSSEHID OEIOD  LOYEHGC TEOL poify
Ca-14] 0823404 u -1EBEH1  SEB401  TOSEHL IEHD  SAUEH01 3 ISEH] =g
Cr-144 oeh20e U S21E40 4038400 SEEHD  JOEI0  3.95E4+00 279EHD iR
Ni-147 0672304 u ~LGSEHIS  4ME406 0.0E4OD QR0 A41SE+05  0.00B4H0 =g
Pro-144 0622404 U SAXE0l  517E-01 KOSEAL MEH0 SO07E-01 3.92B-01 iy
Pm-146 06723404 u S856-01 1628400 J44E40D DOR4OD  LWEHOD  L21BHD =g
Bu-152 aeazihd U 243B400  27EB4H00  33IEHE0 OOEHI0  2ZTIEHI0 LE4BHI g
Bu-184 asfz284 u 2858-01 B3SE-Gl1 14TEHID  DIEHOD B.ME-01  G94E-D) =g
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192 a6204 U SOSE4H  4ME400 T2SEHD DOEHD  46JE+00  3.6DE4D0 o]
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208 as2304 u SASE-01  74IE-01 LISEHQ  OOE4O00  SESE-D]1  S.55E-01 iy
P21 06122104 U S13R4D0  629B+00 E86EHOD  DORHOD  5.16E+0C  3.4DEHOD i’y
Phan2 naz204 U 9ME-02 LIM3H00  )LTSEO0 OUEHOD  LIIE+0 8.5EE-01 =iy
Ph-214 062304 u LI4R400  137R400 2395400 DORHO0 . L54EH00  119BE400 iy
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Th-230 062204 U -27IEH0 1306400 LAAEHID  QOEH0 L2PEHG0 WOBE-O1 g
1‘1:-234 oaRnd U 34TH+O0  497B+00 NOE400 ‘4.S1EHM iy

TOSEHD

AN7EH0

Nm{:} 1. Cuiculated MIIAx are l-pust;criarlnlm .
2. Activily comcentration net +/- 2 sigma nu‘xﬂmmfuranmdzm
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2. Activity concontration nct +7- 2 sizms sverall an roference date.

3. Resully &re sfatistically msiﬂvelt&aﬂ%mﬂﬁdﬁn«hﬂ(mugmmﬂ:mmﬁmsﬂwmm{ﬂ
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Client Sample ID: #7 8B 813 BET SC02A Calleet Pnter Janoary 12, 2084
Mairixs Misc Salid RosiveDider May 28,7004
Asmoent of Sxmple Received: : Report Duter Novembier M, 2008
2 : 1 Critical
Amslyte Run Date Quallficr Activity Uncertzinty MDA RL TEU Level Orits
‘ ALPHA us2104 3 LB4E4OL  11IEML 1LD4EH] 400FH00  LIGE«D]  438B4M fCifg
1 BETA 02104 "3 25384 SLTR401 L1601 SOOEH00  LISEHI? S4LEH il
; 3 0624054 3 1545401  4RSR4OD  TOSEH00  SO0E+I0  493R+I0  I2H-HX g
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Fo-53 oymtd 3 2235402 LISE40]  TSEEHOD TOOEHD0 1.49E4D) 3.66BHK Vg
Ni-61 ) oeRsad 3 2300404 4615408 A SEHL  400E+00 9.@EHIZ 1.4RE401 iy
£r-50 0Im=04 3 1498401 2135400 - 2MIEHI0  4O00E-04 J4BEHI0  494E-D1 iy
Tom osl2sh4 33X TI4E401  293B400 2602400 SO0E+0Q 3.59EHI0  LI2EHD o]
Pm-147 asf254 v A87R4G0  1376BW00 L9ZEH00 1LO00E+01 176800 LA2EHT poig
Pa2d1 arbd 3 1708402 ARE4H01  5T2E401 LSUEHN] 4 10EHR]  2.7EB401 g
Alphn Sipec '
233234 as24404 v 353801 3.548-01 AASEOL LOUEHI0  3.10E-D] 1.50B-D1 g
i U-23%236 062404 u QA9E-0X  152B-01 25501 LONEHI0  1.32E-6) &15R-02 poig
238 ) as4a4 - 3 | 325801 3348-01 2.537-01 1OUE+DQ  346E-01 A B-M iR
Wp-2? , 062304 u L13B-01 3212801 442501 LOUE+10 213E-01 120800 PN
; Pu-238 62244 3 4665400  HANE-N1 322601 1LOUE+D0  L16H+DD RME-M g
) Pu-239/240 0622404 3 2468400 7.19E-01 3208-01 LOOR+I0 - 7.ASE-BL L71E-2 p>¥g
! Po-242 asl2404 U 28702 123601 4478401 LOUE+IR  1.3E-D1 LS1B-01 Py
’ ) Am-241 062204 k] 6276400 1528400  6.57E-(1 LOUE+I0 L73E+00  LB45-D1 g
' Am-24) 064244 u 3A6E-01  4.148-01 3.5013-01 LOUE+I0 4 17E-B] 1.508-D1 PoVR
Cm-242 0622484 u ~NSE-02 0Bl 9.56E-01 LODE+DG- 3.31EK-01 212B-01 P
Cm-243244 as2244 3 1.A68400 B71B-D1 B.67E-01 1.00EHD0 9.04E-11 283801 i
Com-245846 462204 3x 121E400 71301 32930 LOOE+00 T.ME-01  DOUR+DO >y
Gumma Spec
Be-? 06222104 n <245EH401 LUIEHR  LS/EHR JEEH0  S.ESEHI1 7.BGE4O] g
Nu22 . 0822404 U 9505-01 187R4DD  3,05R+00 JOEHI0  1.K3E+D0  1.50E400 s
K~40 052304 v 615400 12EB8401 2.08E+01 D400 1.25E40) LA3E4DL g
Cr51 as2204 - v 9858401 - S.65B4M2 BIE4OL OIEHI0  5.85E+DY A IEMR -2
Mn-54 0522404 u ~l3ZEH0 . 3F7BHOD | S.BIEHID JOB{O0  3J0EH0 2BREHN iy
Fe-59 as2204 v S3IE401  76TEH LAEH MEHN 7S1EHD B1T7E40L e
Co-55 . 0ef2344 u ~LUBEHl 1.4E401 L73EHI1 | .ME+D LI2E+01  8.52BH0 poi'g
Co-527 asazns 3 1518400 1238400 138E400 AGEHOD  LIEHI0 E34B-D1 =i’y
Co-8 02244 U . 33400 12EH01 LEEAL EEHD  LBEHL  935RHD =iy
Co-il uan2td 3 4M4B43 273BHR 3045400 MEHIG  2.67EHIZ - 1.50B400 =iy
Ni-59 as2344 h | 21558402 1318401 S2TEM0D  LOOE+01 1.ITE4D]l 2TEEHD oYy
In-55 ue2204 U 9&EH0 1.09B401  1L76E401 JEH 1068401 R.78B4 g
Y83 ash244 v LT!B-WH J9SEAH00  6.5dCHI0 JEHI0  391EHIR 3.20B4H0 =8 -

Natc(t] 1. Oalentated MIAs are a-posterior] valucs,
2. Aclivity conceentration net +7- 2 sigms sversll on reforence date.

1. Hoxoilx sre statisticafly positive af the 95.9% confideace Jevel {activity In mﬂwﬂxmﬂwwﬂmﬂmmmimﬁg)
U  Indicstes tho target znalyte was zoalyzed for but mot detected sbowe the detection Emit,
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Matrix: Misc Sakid foccive Dates My - 28, 2004
Ampunt of Baphe Reeeiveds : Repoet Doter Novembeor 10, 2004
~ Analyte Ron Dste Qualifier Activity Uncortsinty MDA RL Unlts
s : [ 141 u 465300 22TR401 - SSIEHNL  OOEHID  2.22EH01 1758401 pifg
Nosd © e622Md 3 BASE400  241B4D 29500 DOEHID  27EEHID  L4SEHX  poi
W35 ORI U 171400 SS0R401 KSIEM]  OENOD  SUEH) AMBHD] poi'y
Re-103 o628 U - B.GSB4DI 2540401 SSSEHIL NEMI0  249B+01  L9BE40]  poify
Er-106 o604 U MO0 2255401 SAOEHO]  DUEHOD  2TNE+D]  L74B4D1 poify
Ag-108m ns284 3 4300400 227H400  Z34BHI0  OEHI0  208EHE0 LILEHN  poifg
Ag-110m 064204 U 3426400 SATEHOD  4GIEMD  DOEHOD  IMED0  230E4D0 iy
Se-l3 us284 U 446EHD 46140 GETEWD  OOEAO0  4SIEM0 IVEMN  poi
£h-124 OS304  3UT 2SEE401  LAPE40l  LETEW]  DOEHOD  L4SEHI]  B30BA0  poif
£b-125 062284 3 297BH1 GYIBHI0 GEIEHID  OUEHI0  EJ7E#00  IIVEMN i
Cely Q&2 U 7SB-0] 32I6400 ASERO0  DOE4OD  3)5E+00  RASEH0  peify
On-136 a62244 ut 1808404 22784 OEXID  OOEHID 210E+~4  QODE40 | poify
Ce137 062244 3 331402 3JIE401 . ABEHD  DUEHD  325EHD] LEIEH0  poifg
Ba-173 n6aea4 U 143801 1I7B{0 . 2GEHI0  (IEH0  L34EHI0 L29B400 poig
Ba-140 0522404 W 145E404 3JIBH4  OONEHD JIGEHD JEE+M  000B+0 iy
Col19 0622804 U LRGN 17EHID  ZJGSHI00  OOEWI0  LSESD0 | LB pofg
Celdl 2204 U -LOSE«01  338E401 497EHl  JIKEHQD  331EHN]  A4TEH i
Co-144 062204 U T4AE400  BASEHO0 LDIEHOL OOEWO0  EISEHI0  SMOE4D poig
Nil-147 - os2a4d Ul 127B40S . 297B40S  OUNESO0  OOEHOD  2OLEHES  BOOBHO  peifg
Pm-144 T oaaand U HISEOl  250RH00  JOOEWOD IR0 2SARHI0 LOVE400  poig
Pm-145 062344 U TSSEO1  2063+00 AJATO0  OOEHOD  202EMI0 LEIEH0 iy
Fu-182 : a62244 U B0l 3SZRH0  STAEHI0 OUEHO0  3ARHI0  28SE40 o
Bu-184 oel2M4 v 2ATC400  4ME400  THESEHI0  OOF400  ATAEMIO  3E9E40 peiy
Fu-1%5 - 062304 U 2FEH0 2508400  SG3EHD N0 24SE+N0 LEDEHN  pofg
251 S 062244 U BNSE0L  SITEHD  TMEM0 NEAID  SI6EHI0 SESEH0 pafy
Hg-20 062244 T 190B400- 126R401 LESEWO]  O0EHO0  124EHI] 9.IEHN poify
Tl-208 as2z2hd o4 2305400 2.40B-+0D 324400 OOEAGD 2ASESN0 1L6185+0 pe¥y
Fh210 64 00U 1226402 LMBHER  LERHIZ 0EH0 L3IEH02 ROER401 poig
P12 . pe2284 v 2358400 2118400 ALIEMOD OIEHID 2.06E4+00 1553400 iy
Ph214 uea2td t 2SIB400 2766400 4.07RHO0 QOBHO0  271EH00  2MIEMD vy
Bi212 Q622404 U O6SHH00  2385+01 . ALIEHOL. OEHGD - 2BEA0L LSSE4DD  poify
Bi-2l4 o624 u 3200400 IASRAO0  SAIEH00  OORH0  I41E+E0  270E400 ]
Ra-236 . Q62284 U 3208400 SASEHOD  SASEH0  LOOEHQ0  341EH00  2T0EMN  peifg:
Ra-228 © a6Red u JH9E400  12SH401  193ENIL DUEHID  LZARHE]  9.5EE400 g
Ao28 0622504 U 2898400 1258401 LSGEAMl  OOEHID  1LTIE+6]  G.SREH00  peify
Th-230 a6 T 3200400 3ASH4GD  SATEMOD  DUEHOD  XAIEHID 2708400 pofg
Th-234 as2h4 U 25TB401  334B401 40SE401 . OOBHOD  3SEFH] L01EAD)  poif
Nah(:) 1. Cwiculated bmﬁsml-pmtcﬂnd values, N

2, Activity concentrailon net +- 3 ﬂgmnaanmrdmmdam -
3. Rexulls are sialistieally posifive nf the 99.9% confidence Jovel {activiiy Is gmmwan ihm tiemes the Inezrtnu!ty)
U Indicates the kerget xnatyte wax xnalyzed for but sot detected sbnw the dcte:ﬂ:m timit,
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Analyle mmn;te Qualifier Activity Usncerteinty mm' CRL Taltx
1235 ' U622004 ‘u. -UQEI(IU 457TE+00 7143400 | O0ENOD  4ATIEHES  9.5SRHD 1::4
U238 - as2284 1+ 25TE401 3346401 - 4058401 MEHG  3.28EH11 201EHL i’y
Np-239 08722804 U 167EH0 436BHI0 - 64A4BHID IRHD  427EHI0-  3.20H4X iy
Anr241 _nam_m T 8345400, 55598400 JOEAA0  SASEHIQ - 261E400 reify

- S24E40D

Note(x): 1. Calculated MDAx arc apesterior] values,

. Activity enncentratton zet +/- 3 sloma sverallan mfermda!c.

. 3Rnu!txmutaﬁ!ﬂw!ymﬂwnﬂmﬂ.ﬁ&mnmmd(mlsmuterlh:nmﬁmmﬂwmmhnﬁy]
U  Indicates the target snalyte was analyzed for but not detected sbowve the detection Ymit, .

T Uncertain MentBcstion for gamma spectroscopy.
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GEL Sample Ih 113307008 . Chienls Rmdm Seco Nuclear vanﬂnz Station
~ CHent Sxple ID: T #8 SH I3 UTIN SONK Caolloet Duete: Fehirnary 11, 2004
Witrins Misc Ealfid Recedve Deter May - 28, 2804
- Amznnt af Sample Reexived: Repart Duter Npvember 18, 2004
' . 1 Critical
Amnzlyte Run Dafe Qualifier Aclivity Uncertainty MDA RL TFU Level Unlts
ALPHA oaR144 3 4358401 1488401 ﬁ.m A00E+00 LSSE+HN1 ASIE40 g
BRTA . 0672184 3 BSAHH3 9165401 91SEHI0  SOUE+00  2.048+02 4 23EHX g *
H3 0622484 3 1458401 451400 G49EH0D 6GOUEHQ0 - 4ASSE+I0 15BN Vg
14 0624404 3 192641 4.92B-01 3,855-01 200E+60  5.6%E-D) 1.B95E-01 PO
Fe- 55 annhd U -LOSE#I1  AIIB400 6241400 Z.00EHI0  GEIEHID J.QIE4N PV
Ni-&3 052584 3 1AEHR 2808401 R760400 4O0EwB0  S590E+I1  &4IRKDHD g
S50 aymad 3 SE9B400  1.GSB400 2&5E4I0 400E-B 216400 Q65RO Py
T [ 51240 3 SO05B+00 2UBEHI0 3IASIEWD SOIEHD 2 0EH0 1L.7IBHRN g
Pm-147 us2sng U ~4.I8E-01 1348400 234B400 LODE4#1 LMEHIO LEHX o] 7
Pu241 07/D4%04 u RA2BA00 3 MEH01  G4IE401  1SOE40) 3 74EH)1 3.2IB4D) e
Alphs Spex ’

1F233/234 062484 U 248-01  224B-01 28401 1LO0E+AD 2.27E-1 G4SH-R ¥y
238235 aa24a04 ‘3428-01 224B-01 - LssEm LOUE+UO  Z.30E-01 0.00BA3 ®i's
-238 0572404 3848-01 2988-01 2BJE01. LDOEHID 3.03E-0]  G4SG-R ¥y
Np-237 us204 1) 105801 237TE-01  SA46B-01 LORE4G0 L37E-A1 1.&2E-01 iy
Pu-238 0822104 o 496B-01 412801 GA7EL 100E+D  AI7E-11  2.38E-D1 Vg 7
Pu235240 0eR2M4 14 1591B-01 2353B-01 4.56B-01 LODE+I0  2.54B-11 L8E-0 POy
Pu2d2 os23404 1 437802 125801 313701 LBIEHI0 LZE-011 715B- iy
Am-241 as2284 U DASE-03  293B-01 RI6E-01 - LOGELG0 2.93E-11  3.08E-01 Vg
Amn-243 as2304 o 4858-02  31796-01 9.045-01 LOUE+60 3.T9E-01 L17B-01 g
Cm-242- as2244 u SAZH3 288801 5 .G5E01 LOIEMIC ~ 198E-01 - 3.12B-01 - pCifg
Cm-243248 o624 o 143E-01 329801 T.53E-01 LDUE+DD 3AXWE-01 270801 ¥
Cm-245245 neazhd U 2176402 112801 4. 5IEOL LO0E+00 1.82E-01 LOE-0 =g

. Gamma Spec '
Be-T ge2204 v 127TH42  1A7TBH 237EHOE JEOD LSERI2 LIEB4OR =i’y
Na-22 osf284 4 «120F-G1 4 A5E-01 TIVEGL JOE{I0  440E-01 3.85- p.u"g
K40 ae2204 S39B4H01  SHTBHI0  4.96EHI0 JOEMD S.83E+00 2328400 =g
Cr51 0522004 U ANEHR 43MEH2 7IEEHDR DOE4OD  ATIE+H2 3.3EEHR =g
Ain-4. o224 u S23B-01  7.4B-01 LNEHI0 . EHD0 7.9E-01  6268-01 g
Fe-59 as22/84 T S370400 - 1BSE40l 1 7AE401 AOEAGD L@E+H]  3.4DE-HD o)
Co-%6 4622404 U 834201 LI1BH00  2.9UE+00 MDEWC  L7TSE+I0  1.4DE+400 g
Ca-57 aa2204 D 444602 1AGB+00 LIDE+QD JEHD  JAIEHI0  LOUE-+00 iy
Co-58 a62204 u 214B+00 3I9IBHI0  MITEHIO AEH0 384800 LSIEH0D g
Co-600 as2204 3 51UH4+01 S73BH00 TRATEOL JIEAQD  SGLEHID 3.36E-0) iy
Ni-59 0623404 3 LAZE+01 6.82B+00 4.00EHID" 1L00E+A1 S9OIEH00 1945400 Vg
Zu-6S as2204 U 237801  2.17E400 3 SSEHO JIEHID 213840 L71E4K ig
V-ES g6f22%4 1) B0 775801 1436400 JOBEHD  7.59E-D1 631B-01 g

‘Nﬂfx(l) 1. Culcutated MDAs xre x-posteriori valucs.
szWMH-IWWMmmm

3. Resltx gre statistically positive ot the 99.9% confidence kovel {activity Ix greater litanikne thmes ﬂw unteertanity)

U Indicsies the terget snslyte was snnlyzed for but not detected above the detection Emit
Ul Unccrisin deotification for pamma spoctroscepy.

X Lab-apecific mﬂﬁu—n&esw sve caxe narrative, dzta summary package sr eontact vour praject manazer fur deta
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT

NUMBER: DTBD-05-015

REVISION: 0
TITLE: Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 44 OF 71
And DCGLs
Attachment 8.1.1
Sample #8
GENERAL ENGINEERING LABORATORIES, LLC
2040 Eavage Read  Charleston SC 28407 - (843) 665-8171 - www.gsl.com
18 CFR Part (V51 Certificate of Amalysis
GEL Sxmpl 11 1350708 ) } Clent: Rancha Brca Nurlear Genvrating Station
Client Eample 1I): F3 RN SIS OTID SCU2A ) Callert Dute: Febroary 1), 2004
Miatrixs Misc Rald RoxetvweDates May - 28, 2004
Aznount af Rample Reerived: o Report Duter Kovember 10, 2004
. Analyte . Bum Date Qualifier Activity Uncertulaty MDA - RL Tntlx
Zo-25 » B o524 ) u. EMB-01 3.6&E400 AEEH0 JUEHOD GOEH80 A93EHX iy
‘Nb-54 ’ © OR04 [+ J9E-01 - 4.85B-01 TASE-O1 DOEHOD © 456E-01 361501 =iy
Wbos (175 1 " i § 5138400 TOMBHID  LIEEMOL IEKIO  690EHI0  ST7IREHX i’y
Ru-103 asfabd o 2540400 3738401 4118401 QM0 265EHD1 2058401 ~ig
Ru-105 062204 U <J2AEHID 232401 3A9EHIL | OEHD- 227E4RL LI3E40L pzi*‘g
Ap-18m ﬂﬁ’mm u RASR-81 327TR40D 4.MEHD OORHD  3JUREDD 245B4HE =g
Ap-110m as204 | 3w 10S8E402 1368401 7.7SEHO OOEH0  LX3EH01 3.BREH0 iy
Ra-113 0ER204 T U - -LIEEHD TSRO0 LIZRHL ORHD  Z37RHI0 54BN pi'g
Sh-124 © a627204 kA 248401 99BN 13ZE401 OO0 9.7T7EH00 ASSE400 i’y
Bh-125 Q52284 u -1.576-01 Q3EEHI0 1445401 OOEHD D WEHI0 2.1BBHM g .
On-134 a622104 3 1318401 1968400 LIGEHID JEKD  1L92EHC  5618-01 iy
Ca-136 anf2a04 m 1.158402 9260+ C.DOEHOD JXE+ID  907EH02  D.OOE-HM =5
Cn-137 a62244 - 3 791848 J17E+2 317E+400 OOEHID KS9EZ  L3TB400 24
Ba-133 DEII04 u 2A4SE400  3I30H40D  45GE40D  NEHD  AEME  2.47BHN P
Ba-l40 - 2204 UI. 73SBHZ 1G4BH04 QOGBS0 OOBH0  LOREH4 - A.ODB400 mig
Ce-139 0522804 u <1BIEHID 235268400 JASEHD XEHKD 247400 L7IB4HX '8
Ce-141 a622/4a4 U 4245400 3328401 4.61EH01 OEHID  326E+01  23DE+01 oot
Ce-143 o824 u 10IB40G1 1198401  1.54E401 JOEHD  LI7EH01  A.17TBHG 'y
Nil-147 a622404 B S20B+04  571B+04 D.XE+ID LAEHID  G.5TEHI4  0.0DE+DO i
© Pm-144 062204 u ~L12E5-01 6.018-01 82301 . NEHD SBME-N] S44E-01 =iy
Pm-145 a622104 v 145B4008 49278400 7.40E+00 JOEHID 4K2E4HE0 369B+X) Py
Bu-152 062208 U J3SE400  704BH00  LOEEAAL JOEHOD  GE9EFID S.36BH0 iy
Bu-151 | 06204 - u -4 39F-01 L19BH0 1540400 JEHGO 1L17EHI0  K.80BE-D1 g
Bu-155 ae22/04 u -145R400 41TEHI0 5738400 R0 AUEHID ARGEADO p;i"g
192 0634 u 2043400 7108400 LOFE+O1 SOEHD  6895EHI0 S31B4X psiIg
Hg-203 as22404 U 121E401 1328401 2137401 NEHD LIWEH] LUGR4D1 P’y
11-208 062204 w 2208400 235E-+00 3 62E+0D JOEH0  234F+00 1.R0B-+HX1 vy
Ph-210 asR204 u T AYEHID 3141 4196401 OOEHID  JQSE40Y 209E-40) iy
Ph212 - o624 u L7440 - 350HE00 3245400 OUEHOD 34340 26184 poi'g
Ph214 as2204 U A50E0 5105400 7.87EHD JOEHID SO00EHID I R2E40 g
Bi-212 ) 068204 v SIIEHD 43R0 TI6EHI0 0 OFEHD  4T7IEH0 355840 Vg
B-2ld asland ¢4 A107-02  434BHI0 A 7AE4H00 OO0 4268400 ABSEHG A’y
| Ra-226 o634 U SIOR02 434540 STIRKD  DOEHI0  426IH00°  AR4EHD ~ig
Ra-228 ) Q82204 v 1448400 2528400 419400 JEH0  247EHN0 - 2MWIB40 iy
Av-22R - a4 o 1AJEA00 2520400 4198300 JOEIG0 2ATEHI0 2038400 pifg
Th-230 as22/04 U SHEIE  434B40 STIEHD JUEHID 426E400 2B4BA0 iy
Th-234 nm:m v 2538481 umwl 30401 JOEHOD | 240KH)] L64B4D1 e’y

 Noto(s): i.mmx!edhmhsml-pammﬂvﬂnm I
. & Activity concenfration met +/- 2 slpms averall on veference date.

3. Resolis are statistically positive ot the 90.6% confidence Jevel (activily I groater ﬂmnlhneﬁmm the lnmﬂnim
U Indleatos the target ua!ytz was analyzed for but aot detectod sbove the dstndinn Emit.

TI Uncertatn Mentifeation for gamms spectrascepy. ’
X le-apedﬂc waﬂﬁer-mms soe ouse merrative, Sata semmary packuge »r contact your praject manager for dofa |
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REVISION: 0
TITLE: Rancho Seco Nuclear Generatlng Station Structure Nuclide Fraction PAGE 450F 71
_And DCGLs -
Aftachment 8.1.1
Sample #8
'GENERAL ENGINEERING LABORATORIES, LLC
2020 Savage Road Charleston SC 20407 - {843) B66-8171 - waw gel.com
10 CFR Part 5061 Certificats nf Analyss

GEL Saxple W: . 1390708 - Clients Rancha Seco Nuclcar Generating Statfon

Cllent Bmnple T #2 5B 213 0710 5CO2A Callict Dutes Febirnary 11, 2004

Makrins B Misc8elid Reccive Dufes May 28, 2004

Azt f Sample Revcired: _ Report Dote: November 10, 2004

Amalyte __ Run Dte Quallfior_Activity Uwuﬂai:r!y MDA KL Tnlts

12238 w64 U -211E:00  9.03EM00  12SEM0l OOSHOD  BRSEHEO answ.:ﬁ g

U238 - 0ER204 - U . 258H+01 2458401 330EH XEM0  240E4+81  L64B4OY g

Np-239 0622104 U 2lIRH0 7358400 1DREH0l NEWID  TOEHI0  S.4CH4HD =g

Am-241 aa2244 1+ LEIEH 0 A

E84E-01  2.67B400 3.63EH00 OOEHID | 2.61EH00

Note(s): 1. Calentated MIDA< nre n-posterfor values, _
2. Activity concontratton act +f- 3 sigma everall on reference datn,

3. Resulls are statistically positive ot the 95.9% mnﬁdnamhd(ldivﬂyhmﬁwwmmﬁmum“&r&ﬁtﬂ

- U Indlestex tho target nalyte was analyzed for but not detected sbove the defecon limit,
U1 Uacertain dentification for gamma spectrascepy.

. X Lsh-pedfic qualiffer-plesse soe cuse savrative, dats summary package sr mtaztwur praject Iuana.-ul’urdcta -
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January 24, 2006 o



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-05-015

REVISION: 0
TITLE: Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 46 OF 71
- And DCGLs
Attachment 8.1.1
Sample #8

. GENERAL ENGINEERING LABORATORIES, LLO
2040 Bavage Rond Mnnssm*@:mmm ummum

mw&mg

Pl G0 U UBAD GIEMN AN LXEWL SSTBAD  SEEMD OV

Nehetu) Lt‘.‘ﬂcn!n&dlm:mwwedadm
imﬁmﬁmmwm&*&m g ettt
£ha¥ Fdtive ot the $9.9% confidence ke % mmm Ahe
- H Inﬂlmﬁmmmmcmmmdwkntm&mm detoclion Bmit. s s
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DECOMMISSIONING‘TECHNICAL BASIS‘DOCUMENT , : NUMBER DTBD-05-015 .

REVISION: 0
TITLE: Rancho Seco Nuclear Generatlng Station Structure Nuclide Fractlon E’AGE 47 OF 71
And DCGLs :
Attachment 8.1.1
Sample #9
GENERAL ENGINEERING LABORATORIES, LLC
m Savage Road Charleston 5C 28407 - ~ (843) B56-8171 - www.gsl.com -
18 CFR Part 50061 Certiffcate of Analysis

CELEample T - 113907009 ' Clexts Rancho Seco Nuclear Generatiag Stathon
: Cliemt Bamplo ID: - #9 SH 813 0030: 50024 | Coflect Dates December 08, 2003 :
5 Matrice ‘ Misc Salid Recebve Duter May 28, 2004
! Anzmut of Bample Receired: . Report Dater November 10, 2004
; ‘ . 1 : Critical
) ) Anzalyte Rua Date Qualifier Activity Uscertuinty MDA RL TPU Levgt Tuits
ALPHA ‘ 0s23hd 3 TJMA Ss'mmu SO7EHID  4Q0CEHIC  350EL00 2200400 ]Cifg
: ) " BETA . 862304 3 35402 12MEB401  TI9EHD  S00EHI0 105EHD]  RASEHN PR
‘ . 3 862304 3 2576401 S1IEW00 676400 GOUEHID SMED I3ERHE iy
! . [+37 ] aa2a04 3 31754001 279B-O1 3. 75601 2.00E400 2.53E-01 LB5B-01 e
Fer S5 - 0IE04 U - -LWEW  SSIGHD 4848400 7.00EHI0  SDSEHOD  35EHD iy

Ni-53 © OR2shd 3 ‘1628402 SANEHID 4.XEH0  AOUEHOG BGIEHID  A3EBHD =

£r90 gyt 3 JAIEH01  A74B40  LI7EHD  ADIE-M  SOIEHID  4LB-D1 Vg

Tobg nsEN4 U 9958-01 13SB400  Z27EH0  3.00EHDQ  13SEHI0  LUIBMX ooy

Pm-147 0525404 104 128401 1.62B+0D 2.T22HD 1.00E+81 1.G2E+00 LIIEHXI g .

Pr241 - O7Dabe U 2]05401 2581E401 ASEH] LSIEHIL 291EHI] 238B401  pCifg c

Alpha Epec ' ’

V2334234 neland 3 BASE-01 413Dl - 419201 J.00EHIG  4.38E-D1 LME-O PCVe
. ‘DRAIS36 ﬂm o 370801 3.42E-Q1 4210 1.00E+00 2.BEE-01 1.25E-01 pCifg
; ) U238 . as2404 4748-01 335301 3. 74801 1.00E+I0 3.61E-01 1.02E-D1 . pOVg
‘ . Np-237 as22404 u 31478-61 1.0IB-01 SOIE- LOUE+00 3.03E-81  L40B-01 Cifg
: Po-238 ' as2204 3 1108408 $.S53B-01 5.53E-01 1QUE+0Q  S.71E-D1 2.46B-D1 ¥

Pu-235240 062204 52]B-01 3351B-01 297EQ1 100E+00 3.SEE-11  GTEE-IR pC¥p

; Po-242 62254 U 107601 211801 4.64B-01 LOOEHIQ  2,12B-01  LS1E-D1 g
! ] Am-241 052304 u 2EE43 268801 632601 1LOUE+HI0 2.83E-01  2.56B-01 iR
| Am-243 62304 U S39E-d2 235801 A75EA0L 1.00E+HIQ 2.36E-81 EK7IB-I2 PO
Cm-242 as2304 v 2WE-Ql 290B-01 9.7E-01 LONE+00 2.90E-81 3.448-01 g
Cm-243244 0623004 U 25EQ1 215801 7.06E01 LOUE+0Q © 2.18B-01 291B-D1 Ki'g
Cm-245/246 052304 X 1558-01 1768-01 140E-01 LOODE+00 1.77E-01  0.0UEHN ) =]
Guonma Spee .
Be-? . 052204 u LGl 4.0BH1  TOOEHl - KEH00 4SIEHD] 345E401 =g
Na-32 us22404 U 1348-01 20IE-01 339501 JEHD  1.97B-01 L.5SB-O1 g
K-40 as2404 3 LISEHl 165400 2.XIEHID JIEHDR  3SEHI0 LB+ e
[= 1 8 062204 v 151841 JANHE 4.9E5HR LOEHI) 3.4EHI2  245BHR2 =g
Mo-54 . nsz2M8 v -LREa3  259B-01 406801 JWKIEHD LSSE-R) . LI9SR =g
Fo-59 62204 1’) 427240 RSTRAOD  139R401 JIIEHG BAORHIO  G54R-H0 g
Co-56 uszhd v 5005-01  1ESOH00 | LNEHI0 JXEAGD  107EH0Q 8.50E-D) iy
Co-57 062204 1] 849502 2.@mEQl  3NIEQL DOEHD  2.57E-01 L.RTR-OI g
: . Coess 062244 1*4 S6RE-01 1200400 1RIE4H0 JOEHID  LIBEHI0 8S3RD1 | poifg
i g Co-50 us2204 3 Q05E4H01  1LE9BRHI0  2.70R-01 MOEHIG  LASEHI0 1.208-D1 i
i Ni-59 asand m 5536400 3AMBHOND  4MGEHAD LOUEHI]L  336EHI0 1L9RR40 il
Zn-65 0622804 v 145601  B35H-01 140EH00 JEHI  BHE-El G6IR-DY -3
Y-B 0522404 v 5382 4390-01  92ATEML OEH0 4THE-AL . 399501 g

1 Note(s): 1. Caleulsted MIJAs arc a-posteriar] values,
‘ 2, Activity concentration net +7- 2 slgma sversll an mfmdxta.

E . ) S.Rmﬂ:mrhﬁsﬂmlypodﬂudmﬂﬂﬁmnﬁdmulwd(ldid&yhmaiuﬂunﬂuuﬁm&&@umﬂn!&]
. U Indicates the target znalyte was xnalyzed for but not detectod sbove the detection 1

U1 Uncertain jdestification for gamma spectroscepy.
X Lab-specific qualificr-plesse see case surrative, data summary nachn or eontact your prejoct manager for defn
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REVISION: 0
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And DCGLs
Attachment 8.1.1
Sample #9
GENERAL ENGINEERING LABORATORIES, LLC
2340 Savage Aoad Cherleston SC 23407 - (B43) 5E6-8171 - waw.gal.eom
18 CFR Part $0/61 Cerfificate nf Anulysds

GEL Saxple ID: 1R3SEM0% : Clisnt: Rancho Scco Nutlear Genarating Station
CHent Sample 1D: #1 KB 813 0030 SC62A Callect Dates Deormber 08, 2003

Matrixs Misc Szhid Recoive Dutec Riay - 28, 2004

Amompt uf Sacsple Reveived: : Rept Duter November 10, 2004

Auslyte Raon Date Qualifier Activity Uncertalnty MDA RL Units
811 052244 17 D94E-D1  J35EHO0  REUEHI0 OOEHO0  230EH0  LB4B40 iy
M54 nalzh4 u -B.owEa2 143801 21901 XEHD  140E-01 LO3g-01 iy
Ni-95 a62304 n JHZE400  T20H4OD  J20EHIL OOEHD 7.06RHIC  5.641H400 g
Ru103 062204 v D ARE-O1 Liansat LTIEH JOEHMI0 1LOEEHU]1 RITEHD iy
Hu-106 o622404 u J59H-02° JISqEHON SSSRMI0  OOENI0 SATRH00 2600400 p:i"g
Ag- 108 as22h4 u 460003  4.168B-01 GA6E-01 JXEHD  408E-N1 3.188-01 oy
Ag-11Gm oshis - u 26801 615601 E6IE0l  OEWI0  506E-01  419E-D1 e’y
Sn-113 as2h4 14 <B.0SE-01 1448400  I21EHI0 JEEMID 141BH00  LOSE-HN poiy
b-124 osR04 4} 2300400 AMBHD AAIRH00 JDOEWD  27ER400  LM4BHM 'y
gb-125 (et U -6.76F-01 1288400 1.97EMID OOE0  126EHI0 9.71BE-01 iy
Ce-134 B ([ 1% 3 937801 4456-01 - ASgE-aOl MEHORD AWIE-D) L59E-01 iy
Cs-136 ne22n4 ur’ AN6RHR  RY4BHI  O.OUEMID JEs00  BP6EAIY 0LGOBA00 poi'y
Cw-137 oE2384 3 JOEH{2 JABHL 41601 JIEWD . 357481 201E-01 g
Ba-133 nezkid U ~4 ARE-01 433B-01 8.55E-1 JXIESD - 4.23E-81 A 1E-01 iy
Ba-140 | DARad U 2R 4615404 OUE4OD NEHOD  ASIE+D4  DOOE40 =g
Ce-139 : ne2204 U ~L15E-01 4 18B-01 2.06E-01 MXEIG  ATEE-N) 3.458-01 poiy
Ce-141 0aa04 o 1YER401 2848401  2.76GR401 JEHID  2.00E401  L36B+4D1 '
Ce-144 nsa244 U JIE01 2.04BH00 2.97EHID JIEHO  200EH0  LAKE4I =]
Wi-347 0&2204 o ~LEIEH0S 5326405  0.00EHN JOEAGD - S5.21E+05  D.OOB-HD . p'g
Pnu-144 ne2284 U o4 BSE-2 1998-01 L1SE-01 OEMID 1LE5E-N1 L.4RE-01 =R
Pm-148 082304 u 3SER-02  6348-01 9.3E-01 OB 6.21E-01 4.841-01 =y
Bu-1%2 0623484 U 5.3985-01 9.38B-01 14BREHID AOB+G0 9.19E-01 7.268-01 g
Bu-154 : 062204 o 335801 5.138-01 B.52E-01 DUEHID  5.02E-0) 3.92E-01 Ay
Bu-1%55 us2344 1 #) -4, 7S50 7A42B-01 LOSE+I0 B0 . 1.77B-01 517E-01 Vg
192 : 0522404 U 231801 17138400 2.7EHID DOEAHOD  LTEEHID LIIBHN =iy
Hg-203 D6344 i} " 4428-01 S41E40 7.RSESOD JUEHOD S30E460 3.BSE+OD g
-T1-208 asl23n8 w 4200-02 aa7e-01 £330 AOE4AQD 3.ME-01 257301 peify
Fb210 : nalaid o JATE40!  GI3R+401  T.RUE4OL DOE+O0  SO01E+0]  3BSH+01 'y
Ph212 ael22i0d U 1385-01 6.330H-01 TOTE-01 JEHD  6.21E-01 392E-01 2]
P21 o62264 in 1598400 1OSBHID  LOSRHWIO  OEHO0  LOAEHI0  5.35E-M Vg
Br2ld o824 %4 L168400 1 S3BHOR  2.62E40D JOEHOD LS2EHID L24R4D00 iy
B-2l4 . Dsf22td o B.S3B-01 §.658-01 B.6413-01 JSIEWD - 65201 4.208-01 pci'g
Ba-225 - 08R2%04 848001 - 6.65H-01 T.QE—H_I OOEHD  6.528-01 1 72E-01 ;zi‘g
Ba-228 a64 u 8.001-91 BAAR-01 14TEHI0 OUSHOD B26R-N1 .008-01 'y
A28 as22h4 u B.aoE-01 BJ43B-01 147E400 JOEH00 R26E-0) 2.008-01 g
Th-230 o624 B.5RE-01 6.656-01  7.68R-01 JOEWD 652811 3.728-01 =g
'l'll-234 msa:m U 1. nmmx 1.156401 l.mﬂl NEHD  LI2EHN]  7.3084H0 ¥y

anu(l) 1. C‘akmlxted MIIAs are l-pmtm'ind waluex
2. Activity concentrstion net +/- 2 slpms averall an reference date,

" 3, Resulfs zre siatistically positive at the Q9.9 cnuﬁdmlﬂd(uﬁvix!:mﬂwﬂtmﬂﬂeeﬁmaﬂmmmtn
u Mmutkhrgetnﬂmmmsixxudmhmmmmd:bmmmmm

Ul TUneerisin identificatisn for gamma spectroscapy. .
X le-mcdﬂn qualifier-please wee case aurrative, lls!s SURNIErY uanka:: or mhctwnt pnjxs mxnawﬁur detx
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT - “NUMBER: DTBD-05-015 - -

- REVISION: 0
TITLE: - Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 49 OF 71
And DCGLs
‘Attachment 8.1.1
Sample #9
GENERAL ENGINEERING LABQR&TORIES LLC
240 Bavags Road 8harlaslnnksbcm{lm - (843) BEE-B17 -www.gsl.eom
18 CFR Part SI/61 Certificats of Amslysls
GEL Samplk B 113517008 : ‘Clest: Rancho Seeo Kurlear Generaling Station
Chienit Bammple ID: #9 1 813 pU30 SOU2A cdrmm: December U8, 2003
Maibrix: Misc Ralid . - . —— Mazy 28,7008
KAmzraaset of Sammplo Reoived: g . - Report Dutes Kovember 16, 3004
Amalyte 'Run Date Qualifier Activity Uncortsinty MDA = RL | Uslts
) 1233 06722004 T 2400l 1 AGR400 ) I.WEWD .mxsmn» 143E+00 9.188-01 psi'g
0238 0672204 v ] 1896401 1.1SE401 - 1498401 AZ400  LI12EHED 723084 VR
Np-239 : 062204 U 124E400 1228400 I.WEKID JIRH00. LI9EH0 5B1E-D) p-.vifg
¥ . B3IE-01 1855400 2.01E480 JREHID I.SEEHI_Q 9.868-01 yr;ifg

Am-241 aa2204

Nn‘lu(l] 1. Calculxted M Ax arc a-posterind vatucs,
2. Activity concentration net +/ 2 sigmz everall an reference date.

2. Resulls are statistically positive st Hiv 99.9% confidence level {activity ix gmlm'ﬂun threc ﬂmcsﬂwlnmmlm
U  Indicatos the target analyle way znalyzed for but not detecied sbove the dotectlon Hemit,

11 Uscerlain idoentification for gamma spectroscapy. )
X Lab-specific guatificr-plesse geo case mureative, data sumnary packsge er comtact your prejact menager fur deta
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Attachment 8.1.1
Sample #9
GENEHAL ENGINEERING LABORATORIES, LLC-
mmm mnﬁmacw%amm-am *\r\mgﬂm
| mmmmmdm .

SELEmpk: | 1467 Qient: Yraurio Seco Niidear Generating Staticn

Client Sample 1D 9 BELOG H300709 " Calteet Dades Decomber 05, 2003

Matrte; mscsgm ) Recaive Dates Outdber 27,2004

Amomt of Saztgle Rectived: * _ Repurt Di: Novanbier 22,3004

Asalyte vAmmgumummnmmgm& EE wy el e

Pudl o wusm 3 msm 1$m e T

ol

Notels): L Colafuted MDAs srewposteriod vafaes, - ’
immmmnm#-zmnmnmmm :
“re statistically podiites ot €ie 999% mmmimummmmm- mwmm
“Irdicates the tarzrt asndyte wes Muﬂmsmwd&wdﬁmmwcﬁmw
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* REVISION: 0
TITLE Rancho Seco Nuclear Generating Station Structure Nucllde Fraction PAGE 51 OF 71
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i

And DCGLs
Attachment 8.1.2
- Sample #1
GEL resuits for Tubine Bullding Scahble 7112104 Saple #1
Turb Blag RESRAD
Scabbla  SCU2IA DiQyrsp=o 77412008 77472008 Inckustrial
031203  original  Halfllfe 48316 Estimated  7/2008  DCGL
~ Nuclides pclg nf s ¢ Py o dpmio0cn? W/DCGL  %Dose
H3 < GETOEM0 2449602 1.228C+01 - T50E01 S0MEHC < 2154E(2 31505408 G&E11 35655504
cu < ATAEQ! 1373603 STAEHE 99%EQN1 ATIENT < 1500503 ASOEW6 185710 9.6506-04
Na-2 < 25/0EQ1 9437E04 26CE+00 274E01 TOMEQR < 2076604 17005404 172608 O.1M1E®
Fa5 < SS5I0E+00 2000 27006400 28%E0T 1.574EH0 < GENELS 340EH7 1957E-10 1018503
NS < ‘3026400 1408602 7500404 1.0006+400 30206400 < 1284E@ 7.90EW07 1607E-10 B.362E04
Co80 < 207E01 7601E04 S271EX0 5263501 1.080E01 < 4633E04 1506404 304BE08  1.5865-01
NG < ATXEH0 1TREN2 1001EH2 Q668501 ASSIEH0 < 1841E02 30506407 63IE-10 3310603
Sr-80 < 14606400 SG1EL3 28606401 88S4EQ1 1.207E+00 < SSITES 12106405 455008 2372601
Nb84 < 1470601 S3WEO4 20306404 99WEDI 147001 < B251E04 22905404 270E08 1420501
To-83 < 2200E400 8409503 213E+05 1.000E400 2290EHI0 < 9739503 11706407 83UEA0 4380608
Ag108m < S6EQN 206503 12MEWR GTVE0 SSME01 < 2352643 22106404 1.0MEQ7 S537E01
$bi25 < 1870EH00 BOGTEQS 2770E+00 2848501 SS12801 < 2344503 7.90E+04 2934608  1.5265-01
Ce134 GIXED1 2273EL3 2082640  1838E01 120601 5102504 21906404 2320608 1212501
Cs137 8200E01 3017E+01 BS39E01 2020E+2  BSA2EO0T SSE0E+04 1545605 8.029E+01
P47 < 28406400 100GEQ2 - 26236400 27SEQ1  7BIE01 < 3WWELS  1670EW7  A9ME10  1.036503
Eu182 . < 12306400 451603 1360E+01 7797801 9501601 < AO79EQ3 1805404 1283607 B.672501
B854 < BI70ED! 2260E03 8800EHD 6806501 < 1786503 20705404 6O1SE08 129501
EHE < 8410601 3083503 49G0E+00 .SO0SSE01 4251E01 < 1808603 5230E+05 3457609 1.786ER
Np237T < 2280E01 8372604 21406406 1,000E400 228001 < Q697ED4 23%0E+03 4074507 21195400
Pu238 < BB40ED1 2512803 B77SEH01 GERE0T 6SBIE01 < 2750600 340EH03 BIKELT 4257EX0
Pu239 < 2280E01 8372604 24135:04 9900E01 2280E01 < 9BKEO0S 3050E403 3178607 . 18545400
Pu240. < 2280E01 8372604 GS00EK3 C B9O5E01 2279E0 < QEIEN4 I0NEHS A17BED7  1.653E+0
Pu241 < 10706401 JRIEL2 14406401 7O0EED! BASSEH0 € 3ASOGELR 1.80EHS 19VVEL7 10285400
An2dic < 46XE01 . LT0E03 43NEHR QOVEO1 45SME0! € 1954503 2800E+03 BSHUEI7 IINE+00
Pu-242 < 3410601 1252603 37566+05 1.000E+00 3410601 < 1.450E03 ASREQ7 2.358E+00
Ccm244 < 2230E01 8163504 1811E+01 8296E-01 1850601 < 7.868E-04 GO20E403 1307607 6.79%E€-01
27236402 1.0005+400 23B1E4R 10008400 192605 1.000E+02
. . gross
removed dose (mremy)
RESRAD
Incksstrtal
Nommiized DCGL . Cbservable
Nexlide nf  dpm00cn? nFDCGL  %Dose  Betaf
Co80 < S5101E{4 1505404 3IGE08 1707601 5101504
880 < GO7EL3 12106405 5019508 2553E01 6073E03
PN 5616604 2190E+04 2565508 1.30SE01 5616504
[P 4 Q4S0E-01 S500E+04 1.TOIEDS BE54E+01 0459601
Pu238 < 3081EQS 3420EHS 0010ED7 4.S583E+00
Pu23d < 1067EQ3 2050E«(8 3SOELT 1.7E0E+0
Pu240 < 1067603 3050403 3483507 1.779E+00
Pu241 < 39GIEQ 18205405 2176E07 1.107E+00
An2itc < 2151E(3 2900EH8 7.194E07 36850E+00
1.000E+00 1966505 1.000EH2 Q530601
DOGLTotd  S.087E+04
Gross BetaDCGL. 48486404 ==
Normaltzed Ad. DCGL : Chbservable
Nuclide nf  dpil0cm? WDCK. %Dose  Betaf
Co60 < S5101E04 14125404 3612606 1707601 5101604
S-90 < QO7ELS 1.124E405 S403E08 255E01 GO73EM
Ce13¢ S616E04 2034E+04 2761E08 1.0SEO01 5616604

v TR —— ey
Gross Beta DOGL 4.503E+04 ummaan’

223635400
6.793E-01

7.106E+00
m

4.633E-04

"s517Em

5.102E-04
8.5026-01

27996-03
9.606E-04

3.508E-2
1.954E08

9.084801

5101604
8073

$.616E-04
9.450€-01

A081E-03
1.067E-03
1.057E08
ABIER
2151803

1.000E+00

09w
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TITLE: Rancho Seco Nuclear Generatmg Station Structure Nuclide Fraction PAGE 52 OF 71

And DCGLs

Attachment 8.1.2
Sample #2

GEL results for SFP Walt Core 7112/04 Sample #2

SFPWall SA8120111 : RESRAD .

Core SCO1A1 D-Klyrspa>  7/4/2008 7172008 Inclustrial . '

04/28/03 © - original . Half-life - 50048  Estimated . THraoo8 ‘DCGL %Dose  Assumed Normalized
Nuclides pClig o ws &M poyg ¢ nf  dpm1o0cm’ nfDCGL  %Dose  Removed nf nf
H3 2.280E+02 1.176E02 1.228E+01 7.530E-01 1.719E+Q2 9.689E-03 3.150E+08 3.13GE-11 1.857E-04 1.857E-04
c-14 1,210E+03 6.241E-02 S5730E+03 9.994E-01 1.209E+03 6.957E2 B.5C0E+08 B.127E-090 S.067E-02 5.067E-02 6.957E-02
Na-22 < 1350E+00 6963E-05 2602E+00 2.836E-01 3.550E-01:-< 2047E-05 1.700E+04 1.204E09 7.50SE-03 7.S00E-03 .
Fe-85 < 5480E+00 '2.826E-04 2700E+00 2767E-01 1.516E+00 < 8723E-05 - 34206407 2.551E-12 1.59CE-05 1.500E-05
Ni-59 < 1.070E+01 - 5519E-04 7.500E+04 1.000E+00 1.070E+01 < 6.155E-04 7.990E+07 7.704E-12 4.803E-05 - 4.803E-05 i 6.155E-04
Co-60 2100E+01 1.083E03 5271E+00 6.178E-01 1.067E+01  6256E-04 1.520E+04 -4.116E-08 2.566E-01. 8256504 7.080E-04 6.256E-04
Ni-63 B.150E+02 3172E-02 1.001E+02 9.650E-01 S5.941E+Q2 -8418E-02 3.050E+07 1.121E-089 6.985E-03 6.985E03 .
8r-90 © 1.810E+00 9.335E-05 28GOE+01 8.858E-01  1.803E+00 9.223E-05 1.210E+05 - 7.823E-10 = 4.753E-03 9223E-05 1.044E-04 9.223E-05
Nb-84 <  1.480E+00 7.633E-05 2030E+04 9.098E-01 1.480E+00 < 8.513E-05 - 2.200E+04 3717E-08 2318E-02 2.318E-02 8.513E-05
Tc-99 < 4.120E+00 - 2.125E-04 2.130E+05 1.000E+00 4.120E+00 € 2370E-04 1.170E+07 2026E-11 1.263E-04 1.263E-04 2.370E-04
Ag108m < 4.880E+00 - 2517E-04 1.270E+02 O.731E-01 4.749E+00 < 2.732E-04 ' 2.210E+04 1.236E-08 7.707E02 7.707E-02 2.732E-04
8b-125 < 1.750E+01 9.026E04 2770E+00 2.853ED1 S.002E+00 <  2878E-04 - 7.990E404 2BOIED9 - 2246E-R 2246E-02 2.878E-04
Cs-134 1.400E+01 7.221E-04 20626400 1.859E-01 2.603E+00 1.498E-04 - 2.100E+04 6.838E-09 4.263E-02 1.498E-04 1695E-04 1.498E-04
Cs-137 1.720E+04 B.871E-01 - J.017E+01 B.914E-01 1.533E+04 8.8206-01. - 5.560E+04 1.586E-05 9.891E+01 8.820E-01 9.982E-01 8.820E-01
Pm-147 < 1.840E+01 7.843E-D4 2623E+00 2B65E01 4.104E+00 <  23G1E-04 1.670E+07 1.414E-11 B8B815E05 B8815E05 2.361E-04
Eu-182 < 1.410E+01 S5725E-04 1.360E+01 7.749E-01 8601E+00 < - 4.043E-04 3.180E+04 1.556E-08 ‘9.702E-02 9.702E-02 1.376E-04
Eu-154 < 3070E+00 1.583E-04 8.800E+00 6.742E01 2.070E+00 < 1.191E-04 2970E+04 4009E-09 2500E-02 2.500E-02 1.191E-04
Eu-165 <  T2ZI0E+0C 3750E04 4.960E+00 4.9G9E-01 3.6126+00 < 2078E-04 S5230E+05 3973E-10 2477E-03 2.477E03 207804
Np-237 <  B.260E01 4260E-05 2140E+06 1.000E+00 B.260E-01 < 4752E-05 2380E+03 1.097E-08  1.245€-01 1.245E-01
Pu-238 < 1.370E+00 7.066E-05 8.7/5E+01 9.612E-01 1317E400 < - 7.576E05 J420E+Q03 2215E08 1.381E-01 7.576E-05 8.574E-05
Pu-239 1.720E-01 B8871E06 2413E+04 9.998E-01 1.T20E-01 9.894E-06 3.050E+03 3.244E-08 2023E-02 9.804E06 1.120E-05
Pu-240 1.720E01 8O671E-06 6.569E+03 9.995E-01 1.719E-01 - ©0.800E-06 3J.050E+03 3A.243E-09 202602 9.800E-06 1.119E-05
Pu-241 < 1.200E401 G6.653E04 1.440E+01 7.859E-01 1.014E+01 < "5832E-04 1.820E+05 2205600 1.998E-02 5.832E-04 6.601E-04
Anr281c < 2130E-01 1.099E-05 4.322E+02 9.920E-01 2.113E-01 < 1.216E-05 2.900E+03 " 4.065E-00 2.535E-02 1.216E-05 1.376E-05
Pu-242 < 9500E-01 4800E05 3.758E+05 1.000E+00 ©.500E-01 < 5465E-05 3.200E+03 1.708E-08 - 1.085E-01 1.065E-0t
Cm-244 < 3460E-01 1.785E-05 1.811E+01 B8257E-01 2857E-01 < 1644E.05 6.020E+03 2730E-09 . 1.702E-02 1.702E-02

1.939E+04  1.000E+00 1.738E+04 1.000E+00 1604E-05 1.000E+02 5.6068E-01 S

: N - gross 8.235E+04 8.836E-01  1.000E+00 0.955
RESRAD T removed dose (mremly)  0.140
Industrial . .

Normalized  DCGL Observable
Nuclide nf dpm/100cm® nf/DCGL % Dose* Betaf
Co-60 . T.OB0E-04 1.520E+04 4.658E-06 2.581E-01 7.080E-04
Sr-80 1.044E04 1.210E405 B8627TE-10 4.780E-03 1.044E-04
Cs-134 1.695E-04 219CE+04 7.7309E-09 4.288E-02 1.695E-04
Ce-137 9.982E-01 5.560E+D4 1795505 9.947E+01 9.982E-01
" Pu-238 < 8574EQ5 3.420E+03 2507E-08 1.389E-01
Pu-238 1.120E05 3.050E+03 3671E-00 2.034E-02
Pu-240 1.119E05 3.050E+03 3.670E-00 - 2033E-02

Pu-243 < 6601E-04 1.820E+05 3627E-09 2009E-02
An24ic < 1376E05 2.990E+03 4601E00  2.540E-02
1.000E+00 DCGLTotal 1.805E-05 1.000E+02 8.992E-01
DCGL Total  B.540E+04 *based on 25 mremly
Gross Beta DCGL  6.536E+04 :

[y

Normalized AdJ. OCGL Observable
Nuclide nf dprVioocm® nfiIDCGL. % Dose . Bataf
Co-80 7.080E-04 1.511E+04 4.B84E-08 2581E-01 7.080E-D4
Sr-80 1.044E-04 1.203E+05 B676E-10 4.780E-03 1.044E-04
Cs-134 - 1.695E04 2178E+Q4 7.782E-09 4.2886-02 1.695E-04 .
Cs-137 0.982E01 5529E+04 1.806E-05 9.947E+01 ©.882E-01
Pu-238 < B8574EL05 3401E+03 2521E-08 1.388E-01 .
Pu-238 1.120E05 3.033E+03 3692E-09 2034E02
Pu-240 1.419E-06 3.033E+03 3.690E-09 . 2.033E-02
Pu-241 < 6601E04 1810E+05 3647E-00 2.009E-02
Am241c < 1.376E-05 2973EH3 4.627E-00  2.549E-02 -
1.000E400 - 1.895E-05 1.000E+02 9.9926-01

9 Se===e=s Adusted for 24,860 Yy
Gross Beta DCGL  £.505E+04 dpm/o0cm’ ,
8.500E404_Co-137mmogus DOGL

Adjusted DCGL:  24.860  mwemly . wemziOmmwymImsmnmddose-“mmNy)

dprv100 ent® adj DCGL
per mremly ~24.9 mremly
Co60 - 608 1.511E+04
$r-90 4840  1.203E405
Cs-134 . 876 2478E+04
Cs-137 - 224 5.529E+04
Pu-238 1368 3.401E+03 :
Pu-239 12 30338403 : B
Pu-240 S22 3.033E+03
Pu-241 7280  1.810E+05
Am-241c 1196 2.973E+03
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TITLE Rancho Seco Nuclear Generatlng Station Structure Nuchde Fraction PAGE 53 OF 71.
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Attachment 8.1.2
Sample #4
GEL resutts for RB -27 incore Area Core 7/12/04 Sample #4
RB-27IC 8C8110411 . - RESRAD .
Core SCOIA  D-K{yrsj=> T/4/2008  TM/2008 | - industrial . . -
1119703 oﬂglnal HaltLife 4611 Estimated 7i112008 oCcGL . - : %Dose Assumed Normalized
Nuclides pClg n s e pCug .nf  dpm/100cn? nfDCGL  %Dose  Removed nf nr )
H3 . 4470E+Q2 5562602 1.2285+01 7.708E-01 3.446E+02 4826502 - 3150E+08  1.532E-10 2200603 - 2200608 - . .,
[+ 13 : 1.000E+02 1.244E02 5730E+03 9.994E-01 9.9%4E+01 - 1.400E-02 8500E+06 1.635E-09 2348E-(2 2.M8E02 . 1.400E-02
Na-2 < B8350E01 1.039E04 2602E+00 2028501 2445E-01 < 3424605 1.700E+04 2014E00 2802602 282EM = -
Fe-85 7270E+00 9.047E-04 2700E+00 3062E01 226E+00 - J1176-04 - J420E+07 0115612 - 1.309E-04 1.309E-04 : .
Ni-59 2100E+01 2613603 7.500E+04 1.000E+00 2.100E+01 2941E03 « 7.850E+07 A 3B881E-11 5285604 5285204 . . 2941E-03
Co-80 2040E+02 3650E02 . S5271E+00 5454E-01 1.603E+(2 2246E02 - 1.5205+04 14T7E-08 2121E+01 - - 2246E02 43NEMR 2246ER2
N-63 3050E+03 3.795E-01 1.001E+02 ©.886E-01 2954E+03 - 4137E01 3050E+07 1.357E08 1.948E-01 1.948E01 - . E
Sr90 1.8206+03 - 2.380E-01 2800E+01 8843E-01 1.717E+08 2405801 1210E+05 1.987E08 2854E+01 - 240501 - 4639E-01 2405601
Nb-84 < 7710E01  9504E.05 2030E+04 990SE-0] 7.700E01 < 1.080E-04 2200E+04 4715600 - 6.770E(R2 6.770EMR o ) - 4.080E04 -
Tc-99 2900E+00 3609E-04 2130£+05 1.000E+00 2900E+00 4061E04 1.170E+07 3471E-11 . 4835504 4.985E-04 X - 4061E-04
‘ Ag-108m 1.720E+00 2140E-04 1.270E+02 8.752E-01 1.677E+00 2349504 22106+04 - 1.063E08 - 1.526E-01 1.526E-01 . 2.349E-04
| 8b-125 < 3920E+00 4.878E-04 27706400 3155E-01 1.237E+00 <  1.7326-04 7.900E+04 2168E-09 3112602 3112602 : . LTREK
| Cs-134 1.790E+00 2227604 20628+00 2123E-01 3.800E-01 5322805 2190E+04 2430E08 3.489E-12 §5322E05 1.027E-04 5.32FE.05
' Cs-137 . | 9000E+02 1.120E-01 3017E+01 8.905E-01 B.095E+R2 1.134E01 - 55606404 2032E06 29285+ . 1134601 218701 1134801
I - Pme47 1.310E+01 . 1.630E-03 2623E+00 2058E-01 3.8755+00 ‘B426E-04 1.670E+07 3249E-11 . 4.606E-04° 4.656E-04 5.426E-04 -
: Eu-152 < 2830E+00 352E04 1.360E+01 7.906E-01 2.B7E+00 < 3133604 3.180E+04 . 9854500 141501 1.415E01 8.711E-05
I Eu-154 < 2200E+00 2850E-04 B8.800E+00 6.855E-01 1.503E+00 < 2231E04 29706+04 7510600 1.078E-01 1.078E01 . 2231804
Euw-155 < 22%0E+00 2.775E-04 4A.950E+00 5250601 4.171E+00 €  1.840E-04 5230E+05 3135810 450F03 45RE03 . 1.640E-04 -
Np-237 < 4080E01 SO077E05 2140E+06 1.000E+00 4080E-01 < S5714E05 2380E+03 2401E08 3M7E01 3447ED1
Pu-238 A110E+00 3870ED4 8.775E+01 9642E-01 2890E+00 . 4200E04 3420E+03° 1.228E07 1. +00 4200E04 B1RED4
Pu-238 12256400 1.524E04 24136404 9.99SE-01  1.2256+00 1715804 3050E+03 5624E08 8. -01 T 5604 3300504
Pu-240 12256400 1.524E-04 BSGOE+03 Q895E-01 1.24E+00 . 1715604 3050E+03 S562FE08 8073E01 . 1715604 330804
Pu-241 12506403 1.556E01 1.440E+01 S.010E-01 1.001E+03 - 1402801 1.8205+05 7.705E07 1.106E+01 1.4026-01 2 705E-01
Am-241c 7T420E+00 O233E-04 4322E+02 0.926E-01 7.365E+00 ‘1.032E-03 2990E+03 3450E07 - 4.954E+00, 1.032E-03 - 1.990€-03
Pu-242 < A4B90ED1 G6085E-05 QJ758E+05  1.000E+00 4.890E01 < 6.848E.05 3200E+03 2140E08 3073E01 3.073E-01
cm-244 < 4665E01 5B05E-05 1.811E+01 83E-D1 3010EO01 < 647/E05 6.020E+03 9.097E-09 - 1.306C-01 1.306E-01
i 8.036E+03  1.000E+00 7.940+03 1.000E+00 © G.8B4E-05 1.000EHR 3.852E-1
| L : . gross 1.436E+05 1.530E+00 §5.184E-01 1.000E+00
‘ RESRAD . removed dose (mremvy)  0.385 .
industrial
. Normallzed DCGL - Observable
Nudclide nf tlpl'rﬂ%(:l‘n2 nfIDCGL % Dose Befat
Co-80 A3NEQN2  1.520E+04 2850606 2154E+01 4.3NEMR
$r-90 _4639E01 1.210E+05 3.834E-06 2898E+01 4.630E-01
Cs134 1.027E04 21906404 4688E-00 3IASHED2 1.027E-04
Cs-137 218701 5560E+04 3S34E06 2974E+01 2.187E-01
Pu-238 8102604 3420E+03 2369E07 1.791E400
Pu-239 3309€-04 3050E+03 1.085E07 B2MEM
Pu-240 3308504 30S0E+03 1.085E07 8.199E-01
Pu-241 2705E-01 1.820E+05 1485E06 1.124E+01
Am-241 1.000E-03 2990E+03 865507 5.031E+00
1.000E+00 1.323E-05 1.000E+02 7.260E-01
DOGL Total  7.860E+04
Gross Beta DCGL  $.489E+04
Normalized Ad]. DCGL Observable
Nuciide nf dpnﬂOOcm’ nflDCGL. % Dose Betaf
- Co-80 A3VEL2  1497E+04 2.895E08 2.154E+01 43NEM
$r-90 4639E01 1191E+05 3894E06 2808E+01 4.639E-01
Cs-134 1.027E04 21568+04 4.761E08 3JSHMEL2 1.027E-04
Cs-13%7 . 218701 S5474E+04 3905E-08 2974E+01 2187E-01
Pu-238 8102E04 JIAWTEHO3 2406E07 1.791E+00
Pu-239 3300E-04 - J000E+03  1.102E07 8.202E-01
Pu-240 J308E04 30038403 1102207 8195E-0t
Pu-241 - 2705601 1.792E+05 1510608 1.124E+01
Am-241 1890E-03 28944E+03 6.759EQ7  5.031E+00

1.000E+00 1.343E05 1.000E+02 7.260E-01
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- Attachment 8.1.2

Sample #5
GEL resuits for RE -27 West of Tranch Core 7/12/04 Sample #5 - :
RB-27 WT 8B811025% : : RESRAD
Core 8CO1A  D-Klyrsj==> 711/2008  7/1/2008 Industrial :
) * 1118103 . original  Haitilfe - . 4633 .. Estimated TA/2008  DCGL : " %Dose Assumed 'Normalized
Nuclides pCiig nf s & T pllg -7 nf " dpm/100cm’ nfDCGL % Dose  Removed nt “nf
H3 © 4JI0E+02 S8007E-02 1.228E+01 7.699E-01 3672E+02 6.807E-02 J.150E+08 2.180E-10 1.616E-03 1.616E-03
c14 2040E+02 3424502 5.730E+03 9.994E-01 2.036E+02 3.820E02 8.5COE+06 4.473E-09 3.301E-02 . 3.301E-02 3.829E-02
Na-22 < S780E-01 970305 2602E+00 29011601 1.882E-01 < 3.180E-05 1.J00E+04 1.855E-09 1.372E-02 1.372E-02
Fe85 < 4340E+00 7.265E-04 2.700E+00 3.044E-01 1321E+00 < 2481E-04 34206407 7.255E-12 - 5.354E-05 . 5.354E-05 : -
NS 1.60E+01 - 2,787E-03 7.500E404 1.000E+00 1.860E+01 3117603  7.990E+07 3.901E-11 2878604 - 2.879E-04 3117603
Co-80 9.760E+01 - 1,638E-02 " S.271E+00 5.438E-01 §5307E+01  9.867E-03 1.520E+04 B.557E-07 - 4.839E+00 . 9.967€.03 1.384E-02 9.967E-03
Ni-63 9.110E+02  1.520E-01 1.001E+02 9.684E-01 B8.822E+02  .1.657E-01 J.050E+07 5.432E09 4.000E-02 - 4.009E-02 -
8r-80 7.430E+01 1.107E-02 2.860E+01 8.633E-01 8.373E+01 1197602 1.210E+05 9.891E08 . 7.209E-01 1.1976-02 1.681E-02 1.197E-02
-Nb-84 < 8300E01 9.048E-05 20S0E+04 ©.998E-01 8330E-01 < _1.012E-04 2200E+04 4419E09 3261E-02 3.261E-Q2 1.012E-04
Te-89 < 2510E400 4213604 2.130E+05 1.0006+00 2510E400 < 4.T14E-04 1.170E+07 4.029E-11 - 2.973E-04 2.973E-04 4.714E04
AG-108m <  2320E400 3.894E-04 1270E+02 9.T50E-01 22626400 < 4.248E.04 2210E+04 1922E-08 1.419E-01 1.419E-01 . 4.248E-04
85-125 < 7470400 1.204E-03 2.770E+00 3.137E-01 2240E+00 < 4.224E-04 7.090E+04 8.287E-09 3.901E-02 3.901E:02 : 4.224E-04
Cs-134 © 3460E+00 5.808E-04 20625400 2.107E-01 7290E-01 1.360E-04 2.190E+04 6251E-00 4.813E-02 B 1369804 1.000E-04 1.369E-04
Cs-137 - 4.000E+03 G.866E-01 3.017E+01 8.950E-01 I877E+03 8.905E-01 S5.560E+04 1242605 $.165E+01 8.9056-01 0.586E-01 8.905E-01
Pm-147 6260E+00 1.051E-03 2823E+00 2.940E-01 1.841E+00 34STED4 1670E+07 2070E-11 _ 4.527E-04 1.527E-04 3.457E-04
Eu-152 S.320E400 8.930E-04 - 1.360E+01 7.897E-01 4.201E+00 7.890E-04 3.180E+04 2481E08 1.831E-01 1.831E-01 2.193E-04
Eu-154 < 1.850E400  3.105E-04 8.800E+00 '6.943E-01 1284E+00 < 2412E-04 2970E+04 8.121E-00 - 5.993E-02 = 5.993E-02 - 2.412E-04
Eu-155 < 3650E+00 6.127E-04 4.960E+00 5.2345-01 19105400 < 3588504 B8230E+05 6.860E-10 5062603 S5.062E-03 | 3.588E-04
Np-237 <« 1.810E-01 303BE-05 2.140E+06 1.000E+00 1B810E-01 <  3.399E0S * 2.380E+03 1428E-08 1.054E-01 1.0S4E-01 .
Pu-238 1.420E+400 2384E-04 B.775E+01 $,841E-01 1.369E+00 2.571E-04 3420E+03 1.817E-08  5.548E-01 2571E-04  3.560E-04
Pu-239 3.440E01  SJTSEDS - 2.413E+04 . 9.990E-01- 3.440E-01 BA450E-05 3.050E403 2118808 1.563E-01 BASSE-05  B.067E-0S
Pu-240 3.440E-01 5775605 6.569E+03 9.9955-01 3.438E-01 8457E-05 3.0506403 2.117€-08 1.562E-01 6.457E05  8.963E-05
Pu-241 . 4720E+01 7.923E-03 1.440E+01 B.001E-01 3.777E+01  7.092E-03 1.820E+05 3.897E-08 2.876E-01 7.092E03 9.845E-03
Am-241c 1.560E+00 2619E-04 4.322E+02° 9.026E-01 1.548E+00 2908604 2990E+03 9.725E-08  7.177E-01 2808604  4.037E-04
Pu-242 < 3370E-01 SB5TE05 ' J758E+05 1.000E+0C 3.370E-01 < 6.320E-05 3.200E+03 1.078E-08 1.460E-01 1.460E-01
Cm-244 < 2915E-01 4.803E-05 1.811E+01 B8.375E-01 2441E01 < 4.585E-05 6.020E+03 7.818E-09 5.820E02 S5.620E-02 X
5.957E+03  1.000E+00 ' 5.325E%03 1.000E+00 1.355E-05  1.000E+02 7.566E-01
: : : : gross  7.280E+04 8.583E-01 7.204E-01 1.000E+00
RESRAD - removed dose (mremy) 0,215
Industrial :
Normalized  DCGL ) Observable
Nuclide nf  dpm/t00cm® nfDCGL % Dose Betaft E
Co-80 1.384E-02 1.520E+04 9.102E-07 4.881E+00 1.384E-02 ) . ’
8r80 1861602 1.210E+05 1.373E-07 7.382E-01 1861E-02
Cs-134 1.900E-04 2190E+D4 8.678E-08 4.653E-02 1.900E-D4
Cs-137 9.585E-01 5.560E+04 1.724E05 9.245E+01 9.585E-01
Pu-238 3.560E-04 3420E+03 1.044E-07 5.596E-01 .
Pu-238 8.967E-05 3.050E+03 2.940E-08 1.5768-01
Pu-240 8.9G3E-05 3.050E+03 2939E-08 1.578E-01
Pu-241 9.845E-03 1.820E+05 5.409E-08 2.901E-01
Am-241c 4,037E-04 2.900E+03 1.350E-07  7.239E-01
1.000E+00 1.865E-05 1.000E+02 9.892E-01
DCGL Total  8.362E+04
Gross Bata DCGL.  5.304E+04
. Normalized Adj. DCGL . Observable
Nuclide of  dpmM00cm® NfDCGL % Dose Betaf
Co-80 1.384E-02 1.507E+04 9.181E-07 4.881E+00 1.384E.02
8r-90 1.661E-02 1.200E+05 1.385E-07 7.362E-01 1.661E-02
Cs-134 4.900E-04 2171E+04 - 87S3E-09 4.853E-02 1.900E-04
Cs-137 9.885E-01 S5.5126+04 1.730E-05 9.245E+01 9.583E-01 .
Pu-238 3.560E-04 3.301E+03 1.053E07 S5.508E-01 - ;
Pu-239 8.967E-05 3.024E+03 2965E-08 1.576E-01
Pu-240 8.963E:05 3.024E+03 2.064E-08  1.576E-01
Pu-241 9.845E-03 1.804E+05 5.456E-08 2.901E-01
Am-241c 4,037E-04 2.964E+03 1.362E07 7.239E-01
1.000E+00 1.881E-05 - 1.000E+02 _ 9.892E.01
L Total <smm===z Adjusted
Gross Beta DCGL.
8.112E404_C5-137pmopew DCGL .
- Adjusted DCGL: 85  mremiy (Where 25.0 mrem/y minus removed dose = 24,785 mremvy)
. dpm/100 em’ dj DCGL : .
Nuclide per mremfy ~24.8 mremly
Co-60 €08 1.507E+04
Sr90 4840  1.200E+05
Cs-134 876 2171E+04
Cs-137 2224 5.512E+04
Pu-238 13683 3.391E+03
Pu-239 122 3.024E+03 . ,
Pu-240 122 3.024E+03
Pu-241 7280  1.804E+05 .
Am-241c 1196  2.964E+03
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And DCGLs o
Attachment 8.1.2
Sample #6
GEL results for RB -27 East of Trench Core 7/12/04 Sample #5
RB-27ET 8D3110351 ’ RESRAD
Core SCHA DKys}==> 71202008 THJ2008 Industrial :
- 1118/03 original - Halfilfe - 4611 Estimated TH2/2008 DeGL . .. ., %Dose Assumed Normalized
Nuclides pclg nr ws ol pClg nf . dpmM00cn? mfIOCGL  %Dose Removed nf nf
H-3 55106402 1.021E-01 1228E+01 7.706E-01 4.247E+(2 8615502 3.150E+08 2.735E-10 3.90CE-03 3.900E-03 S
C14 1480E+02 2.743E-02 S§.730E+03 9.894E-01 1.4789E+(2 3.000E-02 8.560E+06 3S50SE-09 4.998E-02 4.998E-02 T 3.000EQ2 -
Na-2 < 5B820E01 1.079E-04 2602E+00 2028E-01 1.704E-01 < 3456E-05 1.700E+04 2033E-09 2.809E-02 2.89SE-02 .
Fe-55 7420E+00 1.375E-03 2700E+00 3.061E-01 2271E+00 4607E-04 3420E+07 1.347E-11 1.921E04  1.921E-04 .
NI-89 24406401 4.523E.03 7.500E+04 1.000E+00 2.440E+01 4949603 7.090E+07 6.194E-11 8.833E-04 8.833E-04 : - 4A421E03
Co-60 1.360E+02 2521E02 S27T1E+00 5453501 7.417E+01 1.504E02 1.520E+04 9.897EO7 1.411E+01 . 1504602 4.580E-02 1.344E-02
N-83 2780E+03 S5.153E01 1.001E+02 9.686E-01 + 2.603E+03 5462E-01 3.050E+07 1.791E-08 2.554E-01 - 2.554E-01 . : .-
: Sr-80 BAQ0E+00 1.574E-03 2.860E+01 B8.943E-01 7.852E400°  1.540E03 1.210E+05 1.273E-08 1.815E-01 1540603 4.688E03 1.376E-03
] Nb-84 1.140E400 - 2113E-04 2030E+04 9.098E-01 ' 1.140E+00 2312604 2290E+04 1.010E-08 1.440E-01 ' 1.440E-01 . 2.085E-04
| Tec-99 2360E+00 4.375E-04 2130E+05 1.000E+00 2360E+00 * 4.787E-04 1.170E407 4.00ME-11 S834E04  5.834E-04 4.276E-04
Ag-108m 8.700E+00 1242603 12706402 9.751E-01 6.533E+00 1325603 2210E+04 'S5.996E-08 8.551E-01 - 8.551E-01 . © 1.184E03
8b-125 < 4850E+00 BO90E-04 2770E+00 3.154E-01 1.530E+00 < 3.103E04 7.990E+04 3834E-00 5.538E-02 5.538E-02 ¢ 2T712E04
Cs-134 2260E+00 4.189E-04 2082E+00 2122601 4.797E-01 9.729E-05 2190E+04 “4.443E00 6.335E-02 9.720E-05 2962E-04 B.6HE-0S
Cs-137 1.690€+03 3.133E-01 30176401 8.995E-01 1.520E+03 3.083E-01 5.560E+04 -5.5456-06 7.908E+01 J083E01 9387601 2.754E01
Pm-147 < 27T50E+00 SO0S8E-04 2623E+00 2957E-01 8.133E01 < 1.650E-04 1.670E+07 9.877E-12 1.409E-04 1.409E-4 1.474E-04
Eu-162 < 3310E+00 6.136E-04 1.360E+01 7.906E-01 2617E+00 < 5.308E-04 . 2.180E+04 1.659E-08 2.380E-01 2.380E-01 ’ 1.318E-04
Eu-164 < 1470E+00 2725E-04 8.B00E+00 6.955E-01 1.022E+00 < 2074E-04 2.970E+04 B.082E08 9.856E-02 9.956E-02 1.852E-04
Eu-165 < 1810E+00° 2984E-04 4.980E+00 5.250E-01 8452801 < 1.714E-04 5.230E+05 3.278E-10 4.675E03 4.675E-03 . 1.531E-04
Np-237 < BB830E-01 1637E-04 22140E+08 1.000E+00 B.83CE-01 < 1791E-04 2380E+03 7.525E-08 " 1.073E+00 1.073E+00 C
Pu-238 9.870E-01 1.830E-04 - 8.775E+01 9.642E-01 9.517E-01 _1.830E-04 3420E+03 5644E-08 8.049E-01 . 1.930E-04 | 5.877E-04
Pu-238 4780E-01 B8G0E-05 2413E+04 9.999E-01 4.778E-01 . 8.854E05 3.050E+03 . 3178508 4.533E-01 9604E-05  2.951E-04
Pu-240 4.760E01 BBS0ED5S 6.569E+03 9.995E-01 4.778E-01 90.891E-05 3.050E+03 3.177E-08 4.531E-01 9.691E-05  2.950E-04
Pu-241 1.740E+01 3225E-03 1.440E+01 8010601 1.394E+01 2827€-03 1.820E+05 1.553E-08 2.215E-01° 2.827€-03 . 8.606E-03
Am-241¢c 1250E+00 2317E-04 432E+02 9.926E-01 1.241E+00 2517E-04 2990E+03 8417E-08 1.200E+00 2517E04 7.662E-04
Pu-242 < 46B0E-01 8636E-05 3758E+05 1.000E+00 4.660E-01 < 9452E-05 3.200E+03 2954E-08 4.212E01 4.212E-01 '
om-244 < 4875E-01 9.037E-05 1.811E+01 8382E-01 4.086E-01 < B8288E-05 6.020E+03 1.377E-08 1.963E-01 1.963E-01 3
§.305E403  1.000E+00 4.930E+03 1.000£+00 - 7.012E-08  1.000E+02 3.275E-01
: . . gross 1.426E+05 . 3.427E+00 3.285E01 1.000E+00
RESRAD . removed dose (wemfy)  0.857 :
Normalized DCGL Observable
Nuclide nf  dpm100cm’ nfDCGL  %Dose  Betaf i
Co-60 4580E-02 1.520E+04 3.013E-08 1.461E+01 4.580E-02 . .
Sr-90 4688E-03 1.210E+05 3.875E-08 1.879E-01 4.688E-03
Cs134 2062604 2190E+04 1353E-08 6.560E-02 2.962E04
Cs-137 9.387E-01 5560E+04 1.688E-05 8.180E+01 9.387E-0t
Pu-238 S877E-04 3.420E+03 1.718E-07 8.335E-01
Pu-239 2951E-04 J.050E+03 9.676E-08 4.693E-01
Pu-240 2950E-04 3050E+03 9673E-08 4.692E-01
Pu-241 8.606E-03 1.820E+05 4.720E-08 2.294E-01
An-241c 7.662E-04 29950E+03 2562E-07 1.243E+00
1.000E+00 . 2082E05 1.000E+02 9.895E-01

Gross Beta DCGL.  4.T99E+04

Normalized Ad]. DCGL Observable
Nuclide nf  dpm/100cn’ nfDCGL % Dose Betaf
Co-60 4580E02 1.463E+04 3.120E-06 1.461E+01 4.530E-02
$r-90 4683E03 1.160E+05 4.012E-08 - 1.876E-01 4.633E03
Cs-134 2962604 211SE+04 1.401E-08 6.560E-02 2.962E-04
Cs-137 9.387E-01 S5369E+04 1.7485-05 B.180E+01 ©.387E-01

Cs437 2224 5.360E+04

Pu-238 136.8 3.303E+03
Pu-233 122 2945E+03
Pu-240 122 2.945E+03
Pu-241 7280 1.758E+05
Amr24ic 1196  2.883E+03
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Sample #7
GEL results for AB -20 Crud Tank Pump Rm 7/12/04 Sample ¥7
AB -20 CTP $§B8130670 . RESRAD
Scabble SC02A1 D-K(yrs)==> 7/172008°  7/1/2008 Industrial :
01/12/04- * . original Half-Life . = 4,627 Estimated 1112008 DCGL %Dose  Assumed Normalized
Nuclides pClig nf yrs o™ 7 pClg v nf” " dpm/100cm® nfDCGL . % Dose . Removed nf nf
H-3 1.540E+01 8.183E-04 1.228E+01 7.701E-01 1.186E+01 " 4425E-04 3.150E+08 1.405E-12 2.327E-05 2.327E-05
C-14 5.220E+02 - 1.757E-02 5.730E+03 9.004E-01 5.217E+02 1.94BE-02 8.580E+08 2.274E-09 3.766E-02 ' 3.766E-02
Na-22 < 3,050E+00 1.027E-04 2.602E+00 2.915E-01 8.892E-01 < 3.318E-05 1.700E+04 1.951E-09 3J.232E-02 3.232E-02
Fe-85 2.230E+02 7.506E-03 2.,700E+00 3.049E-01 6.799E+01 2537E-03 3.420E+07 7.417E-11 1.228E-03 .1,228E-03
NI-59 .2.550E+02 8.583E-03 7.500E+04 1.000E+00 2.550E+02 . 9.514E-03 7.990E+07 1.191E-10 1.872E-03 1.972E-03
Co-60 4,140E+03 .1.393E-01 5.271E+00 - 5.442E-01 2.253E+03 8.406E-02 1.520E+04 S5.S30E-068 9.159E+01 8.408E-02 8.166E-01.
NI-83 2,390E+04 - 8,044E-01 1.001E+02 9.885E-01 2.315E+04 8.636E-01 3.050E+07 2.831E-08 4.689E-01 4.689E-01
Sr-80 1.490E+01 5.015E.-04 2.860E+01 8.939E-01 1.332E+01 4.969E-04 1.210E+05 4.107E-08 6.802E-02 4.969E-04 4.820E-03
Nb-94 9.150E+00 3.080E-04 2.030E+04 9.998E-01 9.149E+00 3.413E-04 2.280E+04 1491E-08 2489E-01 2469E-01
Te-99 2.700E+00 ©.088E-05 2.130E+05 1.000E+00 2.700E+00 1.007E-04 1.170E+07 B8.610E-12 1.426E-04 - 1.426E-04
Ag-108m 4.500E+00 1.515E-04 1.270E+02 80.751E-01 4.388E+00 1.637E-04 2.210E+04 7.408E-09 - 1.227E-01 1.227E.01
Sb.125 2.970E+01 B8.996E-04 2.770E+00 3.142E-01 9.331E+00 3.481E-04 7.990E+04 4.357E-00 7.216E-02 7.216E-02
Cs-134 < 4.980E+00 1.676E-04 2.082E+00 2.111E-01 1.051E+00 < 3.922E-05 2.190E+04 . 1.791E-09 2.966E-02 3.922E-05 3.810E-04
Cs-137 3.810E+02 1282602 3.017E+01 8.992E-01 3.426E+02 . 1.276E-02 S5.560E+04  2.299E-07 3.807E+00 1.278E-02  1.242E-01
Pm-147 < 2920E+00 0.828E-05 2823E+00 2.945E-01 B6.5989E-01 < 3.208E-05 1.870E+07 1.821E-12 J.182E-05 3.182E-05
Eu-152 < S5.T40E+00 1.932E-04 1.360E+01 7.899E-01  4.534E+00 < 1.682€-04 3 180E+04 S.320E-09 8.810E-02 8.810E-02
Eu-154 < 7.880E+00 2.852E-04 B8.800E+00 8.846E-01 -S5473E+00 < 2.042E-04 2970E+04 6.876E-00 1.138E-01 - 1.139E-01
Eu-158 < J.630E+00 1.222E-04 4.960E+00- 6.238E-01 1.801E+00 < 7.084E-05 5.230E+05 1.356E-10 2.247E-03 2.247E.03
Np-237 < 4.420E-01 1.488E-05 2.140E+06 1.000E+00 4.420E-01 < 1.849E-05 2.380E+03 - 8,920E-09 1.148E-01 1.148E-01
Pu-238 4.860E+00 1.568E-04 - 8.775E+01 9.841E-01 4.400E+00 ~ 1.676E-04 3.420E+03 4.001E-08 8.117E-01 1.876E-04 1.628E-03
Pu-239 1.230E+00 4.140E-05 2413E+04 9.999E-01 1.230E+00 4388E-05 3.050E+03 1.504E-08 2.492E-01 4.588E-05 4.458E-04
Pu-240 " 1.230E+00 4.140E-05 6.568E+03 9.895E-01 -1.229E+00 4.587E-05 3.050E+03 1.504E-08 2.491E-0%- 4.587E-05° 4.458E-04
Pu-241 1.700E+02 §,722E-03 1.440E+01 8.003E-01 1.381E+02 5.076E-03 1.820E+05 2.789E-08 4.619E-01 5.076E-03 4.931E-02
Am-24tc 8.180E+00 2.08CE-04 4.322E+02  9.926E-01 8.134E+00 2.289E-04 2.990E+03 7.854E-08 1.268E+00 2.289E-04 2.223E-03
Pu-242 < 4470E-01 1.505E-05 3.758E+05 1.000E+00 4.470E-01 < 1.688E-05 3.200E+03 - 5212E-09 8.631E-02 8.631E-02
Cm-244 9.150E-01 3.080E-05 1.811E+D1 . 8.377E-01 . 7.665E-01 < 2.880E-05 6.020E+03 - 4.750E-09 7.868E-02 7.868E-02
2.971E+04 1.000E+00 . 2.6680E+04 1.000E+00 6.038E-08 1.000E+02 .
- gross’ 1.656E+05 1.468E+00 1.026E-01 1.000E+00
RESRAD removed doss (mrem/y) 0.387
Industriat
Normmalized DCGL Observable '
Nuclide nf dpm/100cm? nfDCGL- %Dose  Betaf |
Co-80 8.166E-01 1.520E+04 S5.372E-05 0.295E+01 8.188E-01
$r-90 4.828E-03 1.210E+05 3.990E-08 6.903E-02 4.828E-03
" Cs-134 < 3.810E-04 2.190E+04 1.740E-08 3.011E-02 3.810E-04
Cs-137 1.242E-01 5.560E+04 2.233E-08 . 3.864E+00 1.242E-01
Pu-238 1.628E-03 3.420E+03 4.761E-07 8.238E-01"
Pu-239 4.458E-04 3.050E+03 1.461E-07 2.529E-01
Pu-240 4.456E-04 3.050E+03 1.461E-07 2.528E-01
Pu-241 4.931E-02 1.820E+05 2.710E-07 4.688E-01
Am-241¢ 2.223E-03 2.990E+03 7.436E-07 1.287E+00
1.000E+00 5.780E-05 1.000E+02 9.459E-01
DCGL Total  1.730E+04
Gross Beta DCGL  1.837E+04
Normalized Adj. DCGL Observable
Nuclide . nf  dpm/{00cm® nfDCGL % Dose Betaf
Co-80 8.168E-01 1.498E+04 5.452E-05 9.295E+01 8,166E-01
Sr-80 4.828E-03 1.182E+05 4.049E-08 O.903E-02 4.828E-03
Cs-134 < 3810E-04 2.158E+04 1.766E.08 3.011E.02 3.810E-04
Cs-137 © 1.242E-01 . SATBSE+04 2.286E-06 3.B84E+00 1.242E-01
Pu-238 1.628E-03  3.370E+03 4.832E-07 6.238E-01
Pu-239 4.458E-04 3J.005E+03 1.483E-07 2.529E-01
Pu-240 4.456E-04 3.005E+03 1.4B3E-07 2.528E-01
Pu-241 4.931E-02 1.793E+05 2.750E-07 4.688E-01
Am-241c 2.2238-03 2946E+03 7.547E-07 1.287E+00
‘ 1.000E+00 5.866E-05 1.000E+02 9.459E-01
GL Total 1.705E+04 <==smmmw Adjusted for 24.633 mem/y
Gross Beta DCGL  1.613E+04 dpm/100cm®
: 1.340E+04 C$-1374reque DCGL
. 1.410E+04 C0-80,,7000e DCGL
Adjusted 633  mremly ere 25.0 mrem/y minus removed dose = 24.633 mrem/y)
. dpm/100 cm® ad} DCGL
Nuclide per mremly ~24.6 mrem/fy
Co-80 808 1.498E+04
€r-90 4840 1.182E+08
‘Cs-134 < 876 2.158E+04
Cs-137 2224 S.478E+04
Pu-238- 136.8 3.370E+03
Pu-239 122 - 3,00SE+03
Pu-240 122 3.005E+03
Pu-241 7280 1.793E+05
Am-241¢ 119.6 2.946E+03
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GEL resuits for AS -20 East Decay Heat Cooler Rin 7112/04 Sample #8
AB -20 EDHCF S88130710

) . Scabble
- 0211104
Nuclides pClig
H3 1.4506+01
c14 1.920E+01

Ni-59 1.8206+01
Co-80 9100401
Ni-63 1.4406+03
$r-80 5.800E+00
Nb-94 < 7.480E-01
To99 50606400
Ag108m < 4S20E+00
Sb125 <  1.4405+01
Cs134 1.210E+01
Cs137 7.9108403
Pm-147 <  2.340E+00
EwiS2 < 1.080E+01
Eu154 < 1940400
EuiS5 <  5.740E+00
Np2T <  5.460E01
Pu238 < 6470501
Pu239 < 2280501
Pu240 < 2280501
Pu2d1 <  1.200E+01
An2c < 82060601
Pu-242 < 3.130E-01
Cm244 < 3765801
9.579E+03
Normalized
Nuclide nf
Co-60 7.054€-03
Sr.90 7.3336-04
Cs-134 3.799E-04
Cs137 9.9026-01
Pu238 < BO5TEDS
Pu239 < 3159605
Pu260 < 3.158E-05
Pu2d1 < 1344503
Am24tc < 1138604
1.000E+00

$C02A1
originat
af

1.514E-03
2004E.03
7715605
8514604
1.9006:03
9.500£.03
1.5036-01
6.1496-04
7.808E.05
5.280E.04
5.138E.04
1.503E:03
1263503
 8258E.01
2443604
1127E.03
2.0252.04
5.9926-04

6.700E-05 -

8.754E05

D-K{yrg)me>

Half-Lite

ys
1.2285+01
5.730E+03
2.602E+00
2.700E+Q0
7.500E+04
5271E+00
1.001E+02
2.850E+01
2.030E+04
2.130E+05
1.270E+02
2.770E+00
2.062E+00

12008

4418 -

.4!

9.9952.01
3084801
3218501
1.000E+00
5.505E-01
9.699E-01

Attachment 8.1.2
Sample #8
RESRAD
THI2008 industrial
Estimated P08 DCGL
pCyg n  dpm100cm’ nfDCGL - % Dose
1430E+401 1300503 A150E+08 4.126512 2631E0S
19186401, 2207603 B8.560E+06 zmew 1676503
2270501 < 2621E05 1.700E+04 1,002E-02
20085400 < 2310504 3.420E+07 e7sae1z 4,389E-05
1.8206+01 2003603 7.990E+07 2620511 - 1.702E04
S001E+01 5855503 1.520E+Q4 3852607 2.50AE+00
1.307E403  1606E-01 3.050E+07 3.422E-02
S202E+00  BOBGE-04 12106405 S.030E-08 3269E-02
TA7SE-01 < B8EOIE05S 2290E+04 37S6E-08 2441502
BOG0EX00  S5819E-04 1170EH07 4.974E-11 3222604
4803E400 < S523E04 2210E+04 2499E-08 1.824E-01
4769E+00 < S5485E04 7.990E+04 6.865E00 4.461E-02
27426400 3154604 2190E+04 1.440E08 B.359E-02
TH4TEHD3  B218E-01 S5.560E+04 1478505 9.607E+01
7286801 < 837905 1870E+07 SO17E12 - 3261605
8623600 < QUITE04 3180E+04 A119E08 2027601
1.370E+400 < 1578E-04 29706404 5.30SE-09 3448602
3007E{00 < 3561E-04 S5230E+05 6.808E-10 4.425E-03
S460E-01 < G279E05S 2360E+03 263808 1.715E-01
8248501 < 7.86E-05 34206403 2101E08 1.366E-01
2260601 <« 2622E-05 9.050E+03 - 8.506E-09 5.567E-02
2279E-01 < 2621605 30S0E+03 8503609 6.5856-02
07025400 <« 1.116E03 1.8206+05 O.131500 3.884E-02
8202E01 < 0432605 2090E+03 3.155E-08 2.050E-01
3.130E-01 ‘< 360C0E-C5 3200E+03 1.125E-08 7.311E-02
3.180E-01 < 3657E-05 6.020E+03 6.074E-00 3.946E-02
8695E+03  1.000E+00 1530505 1.000E+02
gross 8.495E+04
removed dose {mremvy)
Observable
Betaf
7.054E-03
7.333E-04
3.799E-04
9.902E-01
9.984E-01

%Dose

2681E-05
1.676E-03
1.002E-02
4.389E-05
1.702E-04

342302

2441602
3.232E-04
1.624E-01
4.451E02

3.261E-05
2027601
3.448E-02
4.425E-03
1.715E-01

7311802
3.0465-02

8.036E-01
0201

5.855E-03
8.086E-04

3154504
821901

7.166E-05
2622E-05
2621E-05

1.4166-03

9.432E-05

8.300E-01

Normalized

7.054E-03
7.3E-04

3.799E-04

' 9.9026-01

8.857E-05
3.156E-05
3.158E-05

1156-04

1.000E+00

220703

2093603
§.855E-03

6.08¢E-04
8.801E-05
5.819E-04
§.523E-04

" 5.485E-04

3.154E-04
8.219E-01
8.3796-05
2.7576-04

3561608

8.356E-01
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TITLE: Rancho Seco Nuclear Generating Station Structure Nuclide Fraction PAGE 58 OF 71
And DCGLs

Attachment 8.1.2
) Sample #9
GEL resuits for AB -47 East Decay Heat Pump Rm 7/12/04 Sample #9 4
AB -47 EDHPR 888130030 RESRAD
. Scabble 8CO02A1 D-K(yrs)==> 7/1/2008 7i112008 . Industrial
T 12/08/03 original Half-Life 4.592 Estimated 71112008 DCGL R % Dose  Assumed Normailzed
Nuclides pCilg nf yrs o pCllg af DPMHM00cm? nf/DCGL % Dose  Removed nf . nf
H3 2.570E+01  4.349E-02 1.228E+01 7.7176-01 '1.983E+01 J.781E-02 I 1S0E+08 1.200E-10 8.755E-04 8.755E-04 -
C-14 3.170E+00 B5.365E-03 G6.730E+03 9.094E-01 3.168E+00 8.040E-03 8.360E+06 7.057E-10 3.147E-03 5.147E-03
Na-22 < 3.390E-01 5.737E-04 2.602E+00 2.943E-01 9.976E-02 < 1.902E-04 1,700E+04 1.119E-08 6.160E-02 8.160£-02
Fe-35 < 4.B40E+00  8.191E-03 2.700E+00 3.076E-01 1.439E+00 < 2.839E-03 3.420E+07 8.300E-11 6.054E-04 6.054E-04
Ni-59 < 4.030E+00 6.820E-03 7.500E+04 1.000E+00 4.030E+00 < 7.883E-03 7.990E+07 9.816E-11 7.014E-04 7.014E-04
Co-60 . 2.050E+01 3.469E-02 S5.271E+00 6.487E-01 1.121E+01 2137602 1.520E+04 . 1.408E-06 1.025E+01 . 21376-02 3.388E-02
Ni-83 1.620E+02  2.742E-01 1.001E+02 9.887E-01 1.569E+02 2.992E-01 3.050E+07 9.810E-09 7.155E-02 7.155E-02
8r-90 3.410E+01  5.771E-02 2.860E+01 08.947E-01° 3.051E+01 §.817E-02 1.210E+05 4.807E-07 3.506E+00 5.817E-02  9.222E-02
Nb-84 < 2190E-01 3.706E-04 2.030E+04 9.998E-01 2.190E-01 < 4.175E-04 .2.200E+04 1.823E-08 1.330E-01  1.330E-01
Tc99 € 2270E+00 3.842E-03 2.130E+05 91.000E+00 2.270E+00 < 4.328E-03 1.170E+07 3.699E-10 2.698E-03 2.698E-03
Ag-108m < 6.460E-01 1.093E-03 1.270E+02 9.752E-01 6.300E-01 « 1.201E-03 2.210E+04 5.435E-08 J.964E-01 3.964E-01
8b-125 < 1.970E+00 3.334E-03 2.770E+00 3.169E-01 6.244E-01 < 1.190E-03 7.990E+04 1.490E-08 1.087E-01 1.087E-01
Cs-134 9.370E-01  1.586E-03 2.082E+00 2.136E-01  2.001E-01 3.816E-04 2.190E+04 1.742E-08 1.271E-01 3.816E-04 6.050E-04
Cs-137 3.030E+02 5.128E-01 3.017E+01 8.999E-01 2.727€+02 5.198E.01 §5.560E+04 9.350E-08 6.820E+01 5.198E-01  8.242E-01
- Pm-147 < 2720E+00 4.603E-03 2.823E+00 2.972E-01 B8.0B4E-01 < 1.541E-03 1.670E+07 9.230E-11- 6.732E-04 6.732E-04
Eu-182 < {480E+00  2.505E-03 1.360E+01 7.913E-01 1.171E+00 < 2.233E-03 3.180E+04 7.0226-08 5.122€-01 5.122E-01
* Eu-154 < 8.620E-01 1.450E-03 B.800E+00 6.965E-01 6.004E-01 < 1.145E-03 2.970E+04 J.854E-08 2.811E-01 2.811E-01
Eu-185 < 1.050E+00 1.777E-03 4.960E+00 5.264E-01 S.527E-01 < - 1.054E-03 S5.230E+05 2.015E-09 1.470E-02 1.470E-02
Np-237 < 5010E-01 B8.479E-04 2.140E+06 1.000E+00 S5.010E-01 < 9.552E-04 2.380E+03 4.013E-07 2.927E+00 2.927E+00
Pu-238 1.100E+00  1.862E-03 B.775E+01 9.844E-01 1.061E+00 2.023E-03 3.420E+03 S5.914E-07 4.314E+00 2.023E-03.  3.207E-03
Pu-239 2.8605E-01 4.408E-04 2413E+04 9.999E-01 2.805E-01 4.966E-04 3.050E+03 1.628E-07 1.188E+00 y 4.966E-04 7.873E-04
Pu-240 - 2805E-01 4.408E-04 6.569E+03 9.805E-01 2.804E-01 4.964E-04 3.050E+03 1.628E-07 . 1.187E+00 4.964E-04  7.871E-04
Pu-241 < 1.750E+01  2.962E-02 1.440E+01 8.017E-01 1.403E+01 < 2675E-02 1.820E+05 1.470E-07 1.072E+00 - 2.675E-02 4.241E-02
Am-241¢c < 6.320E-01 - 1.070E-03 4.322E+02 9.927E-01 6.274E-01 < 1.196E-03 2.990E+03 4.000E-07 2918E+00 1.186E-03  1.896E-03
Pu-242 < 4.640E-01 7.852E-04 3.758E+05 1.000E+00 4.840E-01 < 8.846E-04 3.200E+03 2.765E-07 2.016E+00 2.016E+00
Cm-244 < . 3.530E-01 5.974E-04 1.811E+01 8.388E-01 2.961E-01 < 5.645E-04 6.020E+03 9.378E-08 6.840E-01 6.840E-01
S 5.900E+02  1.000E+00 §.245E+02  1.000E+00 1.371E-05 1.000E+02 '
gross 7.2904E+04 7.238E+00 6.307E-01 1.000E+00
RESRAD . removed dose (mrem/y) 1.809
Industrial
Normalized pcGL Observable
Nuclide nf dpm/100cm® WfDCGL % Dose Beta f
Co-60. ’ 3.388E-02 1.520E+04 2.229E-06 1.105E+01 3.3863E-02
8r-90 9.2226-02 1.210E+05 7.822E-07 3.780E+00 9.222E-02
. Cs-134 G.050E-04 2.100E+04 ' 2.763E-08 1.370E-01 6.050E-04
Cs-137 8.242E-01  5.560E+04 - 1.4B82E-05 ' 7.352E+01 8.242E-01
Pu.238 3.207E-03  3.420E+03 9.376E-07 4.650E+00
Pu-238 7.873E-04  3.050E+03 2.581E-07 1.280E+00
Pu-240 7.871E-04  3.050E+03 2.581E-07 = 1.280E+00
Pu-241 < 4241E-02  1.820E+05 2.330E-07 - 1.156E+00
Am-241c < 1.896E-03 2.990E+03 ©6.343E-07 3.146E+00
1.000E+00 . 2.016E-05 1.000E+02 9.509E-01
DCGL Yotal 4.959E+04
Gross Bota DCGL 4.716E+04 dpm/100 cm?
Normalized Adj. DCGL Observable
Nuclide . nf dpm/100cm2 of/DCGL % Dose Bota f
Co-60 3.3886-02 1.410E+04 2.403E-06 1.105E+01 3.,388E-02
8r-90 9.222E-02  1.122E+05 B8.218E-07 J.780E+00 9.222E-02
Cs-134 . 6.050E-04 2.031E+04 2.978E-08 1.370E-01 6.050E-04
Cs-137 8.242E-01  5.158E+04 1.598E-05 - 7.352E+01 8.242E-01
Pu-238 3.207E-03  3.172E+03 1.011E-06 4.850E+00
Pu-239 7.873E-04  2.829E+03 2.783E-07 1.280E+00
Pu-240 7.871E-04  2.820E+03 2.782E-07 1.280E+00

Pu-241 < 4.241E-02  1.688E+05 2.512E-07 1.156E+00
Am-241¢ © < 1.806E-03 2.774E+03 8.837E-07 3.146E+00
1.000E+00 2.174E-05 _ 1.000E+02 _ 9.509E-01

R ota 0E+04 <s=msams Adjusted for 23.181 memfy
Gross Beta DCGL  4.375E+04 dpm/100 om®

< © 3.9TTE+04 C3-137,yrogae DCGL
91 mramly iﬁhon 55.0 mrem/y minus Temoved dose = 53.191 mremiy)

dpm/100 om® .ad] DCGL

Adjusted DCGL:

Nuclide : permremly ~23.2 mremly
Co-80 808 1.410E+04
8r80 4840 1.122E+05
Cs-134 - 878 2.031E+04
Cs-137 2224 8.158E+04
Pu-238 . 136.8 3.172E+03
Pu-23% 122 2.829E+03
Pu-240 122 2.820E+03
Pu-241 < - 7280 1.688E+05
Am-241¢ < 119.6 2.774E+03
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT =~ NUMBER: DTBD-05-015 .
REVISION: 0

TITLE ‘Rancho Seco Nuclear Generatlng Station Structure Nuclide Fraction PAGE 59 OF 71
_And DCGLs

Attachment 8.1.3
AII Sample DCGL Average Wlthout Sample #7

Using Average for 7 samples from Attachment 8. 1.4 :
. RESRAD . removed dose averaged for7 samples (mremly) 0.769

_ -industral - From
Normalized DCGL _ Observable Attachment
Nuclide nf . dpmM00cm’ nf/IDCGL % Dose Betaf 8.14
Co-60 2.073E-02  1.520E+04 1.364E-06 7.414E+00 - 2.073E-02 2.073E-02
"~ 8r-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 8.392E-01 -
Pu-238 1174E-03  3.420E+03- 3.432E-07 1.866E+00 : 1174E-03
Pu-239 3.733E-04 3.050E+03 1.224E-07 6.654E-01 - 3.733E-04
Pu-240 -3.732E-04 3.050E+03 . 1.224E-07 6.652E-01 '3.732E-04
Pu-241 5.328E-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  5.131E+04 dpm/100 cm® |

Normalized Adj. DCGL : ' Observable
Nuclide - nf dpm/100cm2 nf/DCGL  %Dose . Betaf
Co-60 2.073E-02 1.473E+04 1.407E-06 7.414E+00 2.073E-02
Sr-80 8.348E-02 1.173E+05 7.118E-07 3.751E+00 8.348E-02
Cs-134 .  3.293E-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 1174E-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 5§.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 1.868E-05 1.000E+02 9.438E-01"
’ i L. Total 5.269E+04 ] djuste or 24.2 1me y
Gross Beta DCGL  4.973E+04 dpml100 cm?
4.554E+04 Cs-137,unropate DCGL
.231 mrem/y
dpm/100 cm® adj DCGL
Nuclide per mremly ~24.2 mremly
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 1196 2.898E+03
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And DCGLs

Attachment 8.1.4
All Sample Average With and Without Sample #7

Nuclide fraction for § samples )

TurbBidg SFPWall RB-27IC RB-27WT RB-2TET AB-20CTPR AB -20 EDHCR AB 47 EDHPR

$B8260060 SA8120111 SC8110411 S§B8110251 SD8110351 SB3130670 SB8130710 $B8130030

SCO021A SCO01A1 SCO1A’ SCO1A  :SCO1A - -SCO2A1 :SCO2A1 SCO02A1 mean

Normalized Normalized Normalized Notmalized Normalized Normatized -Normalized Normalized WNormalized
Nuclide nf 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 8.166E-01 - 7.054E-03 . 3.388E-02 1.202E-01
Sr-80 6.073E-03 1.044E-04 4.639E-01 1.661E-02 4.688E-03  4.828E-03 7.333E-04 - 9.222€-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 3.158E-05 7.873E-04 3.824E-04
Pu-240 1.067E-03 1.119E-05 3.308E-04 B8.963E-05 2.950E-04 4.456E-04 3.158E-05 7.871E-04 3.822E-04
Pu-241 3.961E-02 6.601E-04 2.705E-01 9.845E-03 8.606E-03 4.931E-02 1.344E-03 4.241E-02 §.279E-02
Am-241c 2.151B-03 1.376E-05 1.990E-03 4.037E-04 7.662E-04 2223E-03 ~ 1.136E-04 1.896E-03 1.195E-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 1.000E+00
Nuclide fraction for 7 samples, CTPR removed

Turb Bldg SFPWall RB.-27IC. RB-27WT RE -27ET AB -20 EDHCRAB -47 EDHPR

$B38260060 SA8120111 $SC8110411 SB8110251 SD8110351 $B313071C S$B3130030

SCO021A SCO01A1 SCO1A SCO1A SCOM1A - SCO02A1 SCO02A1 moean

Normalized Normalized Normalized Normalized Normalized Normalized Normalized  Normalized
Nuclide nf nf nf nf nf nf nf nf
Co-80 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
Cs134 5.616E-04 1.695E-04 1.027E-04 1.900E-04 2.962E-04 3.799E-04 6.050E-04 3.293E-04 N
Cs-137 9.459E-01 9.982E-01 2.187E-01 9.586E-01 9.387E-01 9.902E-01 8.242E-01 8.392E-01
Pu-238 3.081E-03 8.574E-05 8.102E-04 3.569E-04 S5.877E-04 8.8657E-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 3.732E-04
Pu-240 1.067E-03 1.119E-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 1.00CE+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

1.000E+00
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And DCGLs ‘

Attachment 8.2 -
Dose Evaluation of Concrete Samples

Attachment 8.2.1
~ Calculation of Dose From All Nuclides 8 Samples)

‘ Attachment 8.2.2
Calculated Dose From All Nuclides (7 Samples)
(Crud Tank Pump Room Removed)

Attachment8.2.3 ‘
Mean and Standard Deviation of Dose
Using Average of the: Fractlons Method

N ‘ Attachment 8. 2 4 ‘
Mean and Standard Deviation of Dose
Using Individual Samples

 Attachment 8.2.5
Cs-137 Surrogate Value
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Dose Results in mremy for Average of the Fractions (1.0 dpm100 crr)
TubBldg SFPWall RB-Z7IC  RBZTWT . RBZZET AB-20CTPR AB20EDHCR AB47TEDHPR
SBE260060  SAB120141  SCB110411  SBB110251  SDB110351 SEB130670 - SBS1CT0 . SB3130030
SCOMA = SOOIA1 SCOIA = SCUA SCO1A - SCD2a1 . . SCO2A1 SCO2A1
1dpmdose 1dpmdose fdpmdose 1dpmdose 1dpmdose 1dpmdose ‘Adpmdose 1dpmdose
Nuclide Times nf Times nf Times nf Times nf Times of Times nf Timesnf © Timesnf  *mean  stdevmean (stdevmeanf
H3 < {70600 7848510 3BNXE00  5473C00 68I7E0O 3512511  1031E10 - 3001EQ0 1824504 - 5065605  3S81E00
CCA4P < 4843500 200507 4088508 1118507 8762508 5685E08  6445E00  17G4E08 44E03 15603 2546606
 Na2B < 437607 < 301EQE < S00GE08 < 4B40E08 < 60B3E08 < 4870508 < 3BS4E08 < 277EQ7 B2B1EQ3  3ASGELS  1.20E05
Fo85 < 4802500 < BITEA1 2279510 < 1814540 3365540 1854500 < 1688510 < 2075600 B2WE0S 3995E05  1.586E00
NSO < 4019509 < 1@65-10. Q2WEID  O754E10 1548500 2977E00 - 6540510 < 2404509 1.447E04 3105505 - 063E-10
Cof0p < 760607 1(20E08 - 36BEO5 1639605 2474505 1382604 9B31E06 3514605 2202E+00 1061400  1.126E+00
N8 < 1501608 ' 2801E08 330107 1368507  4477E07  TOTOEQ7  131TEQ7 245007 1.M8E02 SS574EL8  AM07EDS
SrH0p < 1.MOE08 1006508  4SGSE05 2473606  A182E07  1027EQ7 1257607 122505 5518501 4082501  1.685501
NDO4P < BEMEDT < 9204E08 < 1LA79GO7 < 1405807 = 254507 Q726E07 < 930608 < 4558507 1825602 6115508 261705
TePIp < 2081608 < 5O0G4E10  B678E10 < 1007E00 10000 2152610 ° 1243500 < 0240500 205604 . 1.724E04 2073608
AGN08m < 2051508 < 300E07 - 285TE07 < 4806607 1490606 185207 < 6248507 < 1350508 6185602 2008502 4153604
Sb125p < 7385607 < Q0ME(B < 5419608 < 1322507 < O700E08 1080507 < 1.7MM6507 < 3725607 1474502 5438EL3 20657605
Ce134p 58507  1\OE07  GOTSE0S 1563507  LMIED7 < 447EE08  3600EL7 4356507 1610E02 4640608  215E05
CsA37p  3853G04 3966504 5096605 - I10SE04 1386504 5747606 3606E04 - 2/IELE 1585401 3676E400  1.351E01
PMAM7 B < 4OTSE00 < 3535E10 8423510 < SATSE-10 < 2469640 < 4803511 < 1254610 < 27600 7865605 4026505 1.621600
EW152p < 3207E06 < 38NEL7 < 2483507  B20ELG7 < AA73E07 < 1330607 < 7797607 < 1.755606 63252 2475642 6126504
Eu154f < 1504506 < 1.O02E07 < 1678507 < 2000E07 < 1745607 < 1719507 < 1326507 < Q6%5E07 28602 127602  1.5056:04
EW1S58 < BBIE08 < O.004E00 <. 78365080 < 1715608 < 8195500 < 3WIEQD < 172E08 < SMG7E(8 1678508 6&VEHE 4661607
Np237 < 1019505 < 4S0E07 < 6002507 < -3570E07 < 1.861E06 < 1732507 < B506E07 < 1008605 2043601 1040601  1.081EQ2
Pu238 < 2046505 < S553BEO7 3070EC6 1879506 1411606 . 1225606 < 5253507 1478505 367BE01 - 1820501 33136
Pu2I8 < TOTEOS  B.10G08 1406506 5205607 7946507 A761EO7 < 2149507 407E06 1290601 654EQR  4257EX
Pu240 < TOME0E 8106508 - 1406006~ 520E07  7O43E07 3760507 < 2148E07. 4069606 1291601 - 652E(R2 . 4.25E00
POl < 4512506 < BOI2E08 1006605 O742507 3883607 6OTAEO7 < 153E07 < 3674508 2527E01 1543601 - 2379602
An28lc < 16M4E05 < 1016607 G625506 2431606 2104506 1914506 < 7.887EQ7 < 1000505 3543501 1965801  1.882E02
Pu2d2 < 113BE05 < AIE07 < 5360607 < 4844507 < 7.384E07 < 1300607 < 2812607 < 6911E06 174601 9SG7E02 9875603
-Cm2M4 < S26TE06 < B825E08 < 224507 < 1904E07 < 3442507 < 1188507 < 1510507 < 234E06 5623E02 2041602  BE0EN4
. 4806504 4010504 1.741E04  338BEH 1753504 1500604 IBTE04  34ZED4
BATTE0 BUSE0!1 - OSWE01 . 392E01  TSGED!  3SOE01 1182501 B/ BIBEON
Beta Fraction *1 dpm average velue times 43000/0.6417 = 6.7008E+04 mean || stdevsum |[S(stdev mean)|
: | 20516401 || 6086500 || 149101
of the mean for 2882
sample individual nuctide results
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TubBldgy SFPWHI - RBZTIC RBZITWI  RBZET AB-DEDHR ABMERHR

Attachment 8.2.2
Calculated Dose From All Nuclides (7 Samples)
(Crud Tank Pump Room Removed)

DmeMlnuraﬂthagedﬂeFmasﬂom

SB3260060  SAS120111
SCO21A SCO1AL

1domdose 1dpmcose 1dpmdose fdpmdose 1dhmdose  1dpmdose
Timesrf

Times nf

1700500
464309 -

4379607
482609
4.0196:00
7.620607
1.591E08
1.140606

- G8AEQ7
2081E08°

2661606
7.336607
S8ME07
3863504
4978600
327606
1.504E06
8643608
1.019505
2046505
7947606
7.844606
492600
1.64E05
1.1BE05
3267506
4.806E-04
8906501

AAAAAA AANAA

AAAA

Timesnf
7848510
2032607

3011508

8377E11
1.8266-10
1.020208
2801E08

-1.906808

9204508
5064610
3000607

9.00408

1.700607
3665504
353510
3.890607
1.002607
9.834E00
4.926:07
553507
8110508
8106508
8012508
1.016607
4270607
6.826508
4010604
9.540-01

AAAA

SCB110411

SB8110251

SDB110351

$83130710

SO0A SCO1A SOD1A SC002A1

3830609

2274607
1741604
33601

AANAA

AA

Tines nf
5473600
1118507
46846608
1.814E-10
9.754E-10
1.639E05
1.358607
2473505
1.105507

1007609

4806207
1.32607

| 1563507

3105204

_ 5ATSE10

6.205.07
2030507
1715608
3570607
1.879506
S5.205507
5203607
0.7426.07
2431606
4.844E07
1.80407
3388804
7.5356-01

AAAAA

Timesrf
8837600
8762608
80683508
33%E10
1.548600
2474805
447707
A182E07
252407
1.023508
149905
Q700608
11116807
1.3866-04
2465610
4173507
1.745207
8185500
1.831E06
1411608
7.8465:07
7.843607
3833507
2104606
7384607
344260
1755604
3580601

*1 domaverage value times 43000/0.7165 = 6.00136+04

<
<

<

<
<

AAAAAAAAAAANA

Times
1.031E-10
8.4455-00
3854508
1688510
8549610
9631606

1317207 .

1257607
9.300e08
1.24600
8248507
1.716507
3600607
3696504
1.2545-10
7.797E07
1326507
1.702508
8.506E07
5253207
2149607
2UEW
1.53E07
7.887207
2812607
1.519507
38BN
8337E01

$B3130030
SCo2A1
1 dpmdose
Times nf
3001E00
1.764508
< 277e07
< 2075500
< 2404600
. 3514506
2452607
1202605
-4.5586-07
9.48E-09
1.3556-05

AAANA

4355607
2337504
2307508
1.7556-06
9.635-07
5037608
1.0036-06
1478506
407005
4060608
3674506
1.000605
6911E08
2344508
347E04
8.3356-01

AAAAA

AAAA

| oo

indi

3725507 -

mean  stdevimean (stdavrmm)’
1864504 - 6588605 3123609
A040EQ3 1647E03 © 2714E06
8006503 3646E03 1.330E-05
6812505 4.084E05 1.6685-09
9186605 2956505 8.739E-10
10695400 3409601 1.162501
11602 3640603 1.325605
§630501 414501 1.717501
154862 &19%6E03 2700605
2975504 1.735804 301108
7@ 19/77e(R@ 380804
141602 551503 3.042605
1600E@R 431603 1.928606
16175401 30385H0  9.2315+00
8000E05 4012605 1.610609
63IBER 2483ER 5.9085-04
2800E2 143601 1.544604
1688603 67XE04 456507
2076501 1.037601 1.0756-02
3660E-01  1.835501 336602
1250801 65002 4317603
1280501 658E02 4313503
2587E01  1.565E01 245600
3433501 1.371E01 1.8806-02
176501 9960602 2.961E03
6653602 295702 8742604
mean || stdevsum |[(stdev mean) |
1.960E+01 | 4717E+00 || 9.628E+00
Eror of the mean for 310
vidual nuclide results
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Mean and Standard Deviation of Dose

Using Average of the Fractions Method

Using Average of the Fractions Nethods for 8 Sarrples

Dose Restits (In ner) for average of the Fractions (1.0 dpry

Tu‘bﬂcb SFPVEl RB-Z7IC RB-ZWT RB-ZTET AB-20CTPR AB-20 EDHCR AB 47 EDHPR
$B2260050 SAB120111 SCB110411 SBS110251 SDB110351 SBS10670  SB3130710  SB3130030

SCI2IA  SCOIAT  SCOA  SOMA  SOOMA SCO2A1 SC02A1 SC02A1
1q:ndose1qmdcse1chndcse1qmdose1¢mdcse 1dpmdose - 1dpmdose - 1dpmdose
Nulide Yiresnf Tinesrf  Tivesof Tiresof Tirvesf  Tivesof - Tivesef  TYimesrf mean  stdeviean  (stdovmean)
Co60 8380E07 1164506 712E05 27Z/MECS 75REQS . 1.343E03.  1160E05 5572505 9006EH0.  7.469E+00 5.5786+01
Sr90 1255506 2157608 9585505 34RE06 O686E07 - 9974E07 - 1515507 . 1905505 6931601 - 5346501 2858501
* G134 641107 1936507 1172507 - 2169507 - 3BIED7T 4350607 © AWELN? 690707  1.746ER . 3MER 112605
G137 4253504 4488504 98UE0S 4310604 4221804 - 55305 44526504 - 3ATEEQ04 - 15%EH01 26206400 6.8635+00
Pu238 2292605 62686Q7 5922606 2609606 4296506 - 1.190605 6RBEQ7 . 2344605 409E01 | 1506601 2260602
Pu239 874906 O.178E08 2712506 73XEQ7 2419606 = 3654E06 258607 - 645406 1428601 49745 2474503
Pu240 8746606 O.174E08 2712806 . 7.47E07 2418506 365E06 2588607 6451E06 142TE01. 497260 2472603
Pu241 5441E06 9057608 3716505 1.35K06 1182606 6774506 1847607 5825506 3B 1.994601 397402
Am2ic 1768EQ05 1150607 1664605 3375606 6406E06 185605 95507 1586505 453601 12956501 1.676E-02
sum 4915504 4512504 3TEH4 4682504 S15E04 1450 4EK  KKIEN
chsffracion 0853 080 076 089 0989 0.6 098 0.951 mean | stdevsum |[stdev
' : 2655501 ]] 112101 6.01EH1
average pfraction 0844 — Sandard Error o the mean for 7EREEH0
10¢:nave~zge\dwﬁmm944(d:sa\mgebaaftatm) 45556404  damiDant sarple Individuz! nuclide results "

Using Average of the Fractions Nethods for 7 Sarples

" Dose Restits (in nren) for average of the Fractions (1.0 dpm

TubBidg  SFPPVWll RB-ZIC RB-ZWI RB-Z7ET AB-20EDHCRAB-47EDHR
SB8260060 SAB120111 SC8110411 SBS110251 SDB110351 SBS130710  SB8130030
SC21A  SCO1AT SCO1A SCMA-  SCOA SCA1 SO02A1

1 dpmdose 1 dpmdose 1 dpmdose 1domdose 1 domdose 1dpmdose 1 dpmdose

mean  stdevrean (sidev mean)’

Nlide Timesnf Tivesrf Tivesof Tivesnf Tinesnf  Timesnd Tures nf
Co60 83BE07 1164506 7125605 2276505 75605 1160605 © 6572505 1553840 5612501 3150201
Sr80 1255606 2157608 95856505 34RE0S 96%E07 1516 1905605 7858201 6061E01  36%BEN
G134 6411E07 1.935607 172507 2169EQ7 33B1E07 43IJEW - 6OELNT  17T13EQR 384EML  1481E06
G137 4253604 4438504 98UEDS 4310604 4221604 4452804 3706504 17195401 21655400  4685EH0
Pu238 22505 6268507 S9XFE05 2600506 4296506 607 234E05 390601 176501 29796
Pul9 8740£06 9178508 2712506 7350607 2419506 2580607 6454606 104601 S7TRE{R 3286503
Pu240 8746506 91745068 2712506 7.347E07 2418506 2588C07 6451E06  13%4E01 S7TXE®R 3283508
Pu2dl 5441E06 O067E08 3716E05 132206 1182606 1847E07 586606 3BEN 232E0 SNER
An2ic 1798505 1150607 1604505 3375506 6406606 9SEO7  ASBELS 390F01 1348501 1818
sum 4915504 45126804 3ATEN4 4662204 51H4E04 45904 SO4EQE i
. cbepfracion 0953 0.999 0726 0.889 0589 0.9%8 0.951 mean stevsum z‘(st\::levrman)il
- 20056+01 || 3990E+00|| 5478EH0
averageBfraction 0.4 43000084= . "~ Standard Exror of the meanfor 2300 .
1.0 dprmaverage value fimes 43000/0.944 (cbs.average beta fracion) = 4.556E5+04 100 ot sarple individual udlide results
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Dosemsu(sﬁuﬂlrﬂ\dddSarﬂ&sn,mmwm?GsewﬁeBaa
TubBdg SFPVEIl RB-Z7IC’ RB-2TWI RB-ZTET AB-20EDHCRAB-47 EDHR
SBE250060 SAB120111 SCB110411 SB8110251 SDB110351 SEB130710 SBB130030
SOO2IA  SCO1AT  SCOIA  SOOIA - SCOAT  SCO2A1T - SOmA1 . ,
Ncide dose  dose dse - dose dse | dose  dose mean’  stcevmean (st mear)’
Cof) 37EER S011EMR 420EH0 98PEQ1 3273EH0  4997E01. 250EX00 1656EH00 - 6346E01 - 407E01
S50 505E® 92BIE04 S677EH0 142601 421062 655503 8616501 9701E01  7XE01  6267EO1
Q134 2757EQR 836E(8 GMIES 9431E03 146E@ 1.88ER 31BEQR  16MER  367EM 138505
Cs137 18206401 19XE01 S5Q5EK0 18745+01 1834501 19185401  1676E+01 - 1653601 ~ 1.80EH0 ' 3347EXD
Pu238 96E01 2697E(2 3508501 11UE01 1867601 2765@ 100E#00 3905E01 1655801  2777B®R
Pu239 3762601 3950E(3 1606601 31¥E®R 1061601 1.1M55® -2918B01 1401B01  S5055(R 303080
Pu20 3761E01 3946E08° 1606601 31MER 105101 1.115B(R .2817E01 - 1401E01  650E(R = 30BEM
Pu241 23XE01 39WEQS 2201EKD 587560  S137ER 7.953E08 264E01 49601 - 3MBE0 - G1GER
An24ic TTRE01 4950503 9Q8KE01 1467E01 2784E01  A0DE®R  7.1WE01 -4210501[ 1490501  2246EM
. sum 2114E:01 1942501 19556401 207401 22406101  1.980E:01 22796401 : o ~

d:servedﬂﬁa:ﬁm 0953 . Q90 075 . 080 0029 098 0951 ' RS
o Individil ] xplioncfBror
average pfraction 0.944 ) stdevsum || Xstdev
1.0 pmaverage value fimes 430000.944 (cbs average betafraction) 4556E+04 mfi0ant' 20775401 || 3900E+00 | 4.5255400
i . — Standard Error of the meanfor 218 |
individual sample resuits .

DTBD_05_015.doc L o T 7 January 24,2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT ~____NUMBER: DTBD-05-015
~ REVISION: 0
TITLE: Rancho Seco Nuclear Generatlng Station- Structure Nuclide Fraction PAGE 66 OF 71
_ And DCGLs |

| Attachment 8.3
Supplemental Concrete Samples

Attachment 8.3.1
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Attachment 8.3.1 | :
Gamma Spectroscopy Resulis

1 2 3 . [] 7 ] 9 10 . 11 12
ble T ol M) scabble core {top) + i i .
Letdown FlashTank WasteConc  FlashTank  Flash Tank SpentResin  Spent Ruln €. Decay E. Dacay E. Dacay E. Decay Rx Coolant
Fitter Rm PumpRm =~ TkRm . Rm Rm TkRm '@ . TkRm . HRCRm HRC Rm HRCRm HRCRm  Drain Tk Rm
-20EL 20 EL 20EL -20 El. ~20 EL. -20EL T 20EL -20 EL. “20EL 20 Bl -20 EL. 47 El.
888130130 8828130120 8B3130320 8B3130140 8B3130140 . $B2130650 - $BS130650 883130690 . . SBS130650  8B3130850  8B8130730  SB81300%0
SCOIA 8CO1A 8CO1A - 8CO1A - 8SC024 . ., 8CO1A -. 8C02A - . SCoiAt L8C02R° | .. SCOIA7, 7 8COIA SCO1A
070108 070108 070108 070108 070108 070108 070108 070108 - 070108 070108 - 070108 070108
Nuclide nf nf af nf nf nf oot nf of nf nf nf

Co80  1180E02  1320E02 2056503 1687602  1.818€01  S650E02 ~ 8966502 6682604  1637E-03  BOSSEDT  2206E-04 214802
CsAST 9882601  08G6E01 9979501 = 9.833ED1  BABEDI  94MEDT . 9.100E01 ° 9.903E01  9.9B4E01  1.945E01  9.99BE01  9.785E-01
1000E+00  1.000E+00  1.000E+00 _ 1.000E+00 _ 1.000E+00 ~ 1.000E+0C  1.000E+00 _ 1.000E+00 _ 1.000E+00 _ 1.000E+00 _ 1.000E+00  1.000E+00

13 T 44 15 1% ] .17 T | R 21 2 2 24

SealRetumn  SealRstum  Crud Tank Crud Tank CrudTank CrudTank  EastDecay § EastDacay | EastDecay | EastDecay | WestDecay West Decay
CoolerRm ' Cooler Rm Pump Rm Pump Rm Pump Rm PumpRm  HeatClirRm || Heat CirRm ] HtPump Rm ]| Ht Pump Rm || Ht Cooler Rm Ht Cooler Rm

-20 El. 20 Bl -20 El. <20 EL 20 Bl -20 El 20 El. 20 €L, 20 El =20 E. -20 El. 20 EL
- 888130640 §B8130640 SB3130670 § 888130670 | 8B8130660 8B8130660 $B8130710 § SB3130710 888130030 | 8B8130030 8B3130760 $B3130760
SCO1A 8C02A SCO1A S$CO2A SCO1A 8C02A" SCO1A" - 8CO2A SCO1A* 8C02A SCO1A 8CO2A
070108 070108 070108 070108 070108 070108 . 070108 070108 070108 070108 070108 070108
* Nuelide nf nf nf af of nf nf nf of of nf of °

Co-80 6.607E-02 8.812E-01 8.679E-01 8.657E-01 8.156E-02 7.745E01 ‘1.969E-03 7118803 ‘811403 § 3S813E02 5.018E-03 4.567E-02
Cs-137  §.330E-01 1.183€-01 1.321E-01 1.343E-01 9.184E-01 2.255E-01 9.980E-01 9.929E-01 9.919E-01 9.639E-01 9.950E-01 9.543E.01
1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00  1.000E+00 1.000E+00 4.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

25 -] kY : b1 20 0 k1] ) 3 4 35 . k]
MiscWaste  MiscWaste MiscWaste MiscWaste  Radwaste Radwaste  8pentRegen SpentRegen SpentRegen  Spent Fuel SpentFuel  Spent Fuel
Filter Rm Filter Rm Fitter Rm Fiiter Rm Pump Aliey Pump Alley TankRoom TankRoom  TankRoom Poolf Pool F Pool FinV
-20E . -0EL -20 E1. -20 El. 28 EL ~29 EL 29 EL -28 El. 29 €l G4, surface G4, surface . K4, surface
888130350  $B8130350 SBS130350 SBS130350  SBSI0460  SBI1INAG0  $B81I0540  SBS130540  8B8130540 8AS120070  SA812007¢  SA3120070
8COIA 8C02A 8Co3A 8C04A SCO1A" 8C02A* SCO1A -8C02A SCO4A 8CO1A SCO1A SCO3A
070108 070108 070108 070108 070108 070108 070108 670108 - 070108 070108 670108 070108
nf nf nf nf nf nf nf .of nf nf

. i of
H Nuclide 1.102E-02 7.882E-01 1.444E.02 7.937E-01 3.416E-03 1.122E-03 4.T05E-04 7.267E-04 3.827E-02 7.697E-02 3.750E-02 5.437E-02
| Co80  9.800E01  2M8ED1  9.856ED1  2063E01  9966E0Y  0.965ED1  9.86SED1  9.8G3ED1  BEIEDT  9.20E01  9625ED1  9ASCED!
- Cs437  1000E+00  1.000E+00  1.000E400  1.000E+00  1.000E+00 . 1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E400  1.000E+00

: LU 38 39 40 a“ 42 43 44 45 46 47 48
‘ SpentFuel  SpentFuel  SpentFuel  SpentFuel  SpentFue! SpentFuel  SpentFuel  SpentFue!  SpentFuel - SpentFuel  SpentFuel  SpentFuel
Pool f Pool F Pool F Pool FirfWalls Pool FifWalls Pool FirfWails Pool FIrIWaIIs Pool FirfWalls Pool F'IrMIalIl Pool Fir'Walls Pool FirWalls Walls
K4, 04, surface Od, G3, surface G, Wiss K8, surface 08, susface 08, N12, surface N12, N18, surface
SAZ120070  SAB120070  SABI20070  SA2120070  SA3120070  8AS120070 w1zoo7o SA3120070  SAB120070  SAS120070  SAB120070  8A8120070
SCO4A 8COSA SCO6A SCOTA SCOSA SCOSA SC10A | SC11A 8C12A SC15A SC18A SC19A*
070108 oro108 070108 070108 070108 070108 070108 070108 070108 070108 070108 070108
Nuclide of nf nf nf nf nf nf nf : nf nf nf nf

Co-80 3.601E-02 3.133E-02 3.774€-02 7427E-02 1.051E-01 2.415E-02 8.406E-02 I2MED2 - 6.553E-02 2.302E-02 2.760E-02 2.410E-03
Cs-137 9.640E-01 9.887E-01  9.623E-01 9.257€-01 8.949E-01 9.759E-01 9.150E-01 9.677E-01 9.345€-01 $.770E-01 9.724E-01 9.976E-01
1.000E400 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

43 ) 50 51 82 ] 5 55 56 57 ‘? 58 [
Spent Fuel SpentFue!  SpentFuel ~ SpentFuel  SpentFuel  SpentFuel  SpentFuel  SpentFuel  SpentFuel SpentFuel  SpentFuel | RxBldg-27
Walls upenderfir  upenderfir  upenderfir  upenderfir upenderfir  upenderfir  upenderfir  upenderfir upenderflr  upenderfir § Incore chase
N15, . F§ F8 ] 3 - M L. L Ms . M3 floor 0.12%
SAMM'IO SA3120090 8AB120090 SAS120050 SA8120090 8A21200%0 8A3120090 $A3120090 SA3120090 8A3120090 8A3120080 | SD8110411
8C20A* SCo1A 8C02A . 8CO3A SCO4A 8COSA 8COGA 8CO7TA 8$COBA " SCOSA SC10A . 8CO1A*
070108 070108 070108 070108 070108 070108 070108 070108 070108 oroto8 070108 Q70108
Nuclide nf nf nf nf nf nf nf nf of of nf nf

Co-80 8.550E-04 1.159E-02 9.181E-03 6.639E-03 3.109E-01 3.112E-02 1.845€-01 7.640E-03 1.524E.02 1.6198-02 8.832E-02 7.067E-02
Cs-137 9.991E-01 9.884E-01 9.808E-01 9.934E-01 6.891E-01 9.889E-01 . 8.1S5E-0% 9.924E-01 9.848E-01 9.838E-01 9.337E-01 9.293E-01
1.000E+00 1.0C0E+00 1.000E+00 1.000E+00 1.000E+00 . 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

81 62 [~} 84 [ &8 .14 63 -89 70 " k3
Rx Bidg+40 RxBidg+40 RxExtWall B8 Dving 8 Dring Wall sbove i bt bble *
8 Ding 8 Ding BD-ring 2nd B-shisld Pri B-shield IC chase Turbine Turbine - Turbine Turbine - Turbine scabble
Nwall0.125 Nwall0.23 - Grade -27 El. 27 EL 27 El. [ [~ G Cond Cond - Turbine
$D£110001  8D2110001  SB3110001 $B8110001  SB3110001 = SB8110001 8260060 8260060 8SAS260140 SAB260140  SA260130  §B3260150
SCO1A 8C02A SC10A SCO3A SCOSA 8CO7A 8Co1 8§C02 .~ SCO1A SCO3A SCO1A SCOHA
070103 070108 070108 070108 070108 070108 070108 070108 070108 070108 070108 070108
Nuclide of nf nf nf “of nf nf nf nf nt nf nf
Co-80 3.0306-03 1.838E-02 2443E03 3.383E-04 4.388E-03 3.835E-02 8.829E.04 5.526E-04 1.588€-02 1.257€-03 1.886E-03 1.707E-03
Cs-137 9.970E-01 9.816E-01 9.976E-01 9.997E-01 9.956E-01 - 9817E-01.  9.993E-01 9.904E-01 9.840E-01 9.987E-01 9.981E-01 9.983E-01
1.0006+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00
N 4 :
core -core core
SFP Wall Rx Bldg -27 ] RxBldg -27 oo i . )
EastWall § Wof Trench | E of Trench Boxed Areas Denote 8amples Submitted for Hard to Detect Nuclide Analysis
SAs120111 888110251 888110351
SCOIA SCO1A 8SCO1A
. 070108 070108 070108 .
Nuclide nf nf nf coe ' '
Co-80 T.087E-04 1.441E-03 4.652E-02
Cs-137 9.993E-01 9.986E-01 9.535E-01
1.000E+00 1.000E+00 1.000E+00
LD
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT

NUMBER. DTBD-05-015

REVISION: 0
TITLE: - Rancho Seco Nuclear Generatmg Statlon Structure Nuclide Fraction -PAGE 68 OF 71
And DCGLs
Attachment 8.3.2
Nuclide Fractions Converted to Dose
All Samples (75)
’l
Co-80 43000 Cs-137
. Sample 1dpm dose dpm/100cm? 1 dpm dose
Survey Unit Number Times nf Times nf
1 $B3130130 S$CO1A 1.041E-08 8.348E-01 4.443E-04 1.8911E+01 1.994E+01
2 SB8130120 SCOtA 2.172E-05 9.338E-01 4.437E-04 1.908E+01 2.001E+01
3 §88130320 SCO1A 3.381E-08 1.454E-01 4 487TE-04 - 1.820E+01 1.844E+01
4 8$B8130140 SCO1A 2.742E-0§ 1.179E+00 . 4.424E-04 1.901E+01, 2 019E+01
8 SB8130140 S$CO02A 2.991E-04 1.286E+01 3.678E-04 1.582E+01 B E
] SB8130680 SCO1A 9.307E-05 4.002E+00 4.242E-04 1.824E+01. .
7 8§B8130650 SCO02A 1.480E-04 86.362E+00 4.002E-04 1.760E+01 2.398E+01
8 SB813069%0 SCO1A* 1.009E-08 4.728E-02 4.493E-04 1.932E+01 1.837E+01
9 SB8130890 SCO2A" 2.692E-08 1.158€E-01 4.489E-04 1.830E+01 1.942E+01
10 $SB8130690 SCO3A* 1.325E-03 5.69TE+01 8.745E-05 3.760E+00 K& 7
11 S$B8130730 ‘SCOtA 3.8677E-07 1.581E-02 4.4985E-04 1.933E+01 1.9356+01
12 $88130050 S8CO01A 3.534E-05 1.519E+00 4 .400E-04 1.892E+01 2.044E+01
13 $B88130840 S§CO1A 1.087E-04 4. 873E+00 4. 199E-04 1.808E+01 2.273E+01
14 $SB8130640 S§C02A 1.449E-03 6.232E+01 5.340E-05 2.296E+00 58
15 SB8130870 SCO01A 1.427E-03 6.138E+01 §.942E-05 2.555E+00
186 SB88130670 SCO02A 1.424E-03 8.123E+01 8.037E-05 2.598E+00
17 S$B881306880 SCO!A 1.341E-04 5§.768E+00 4.130E-04 1.77T8E+01
18 SBB81306860 SCO02A* 1.274E-03 5§.478E+01 1.014E-04 4.358E+00 3
19 $BE8130710 SCO1A* 3.239E-08 1.812E-05 4.488E-04 1.930E+01 1 930E001
20 SB8130710 SCO2A 1.171E-05 5.034E-01 4 .484E-04 1.820E+01 1.870E+01
21 8883130030 SCO0tA* ' 1.335E-05 5.738E-01 4.480E-04 1.918E+01 1.975E+01
22 $B8130030 SCO02A 5.942E.-05 2.585E+00 4.334€-04 1,884E+01 2.119E+01
23 SB8130760 SCO1A .8.253E.086 3.549E-01 4. 4TAE-04 1.924E+01 1.8059E+01
24 SBB8130760 SCO02A 7.511E.05 3.230E+00 4.291E-04 1.845E+01 2.168E+01
25 SB8130350 S$CO01A 1.812E£-05 T.792E-01 4.44TE-04 1.912E+01 1. 990E+01
286 8SB8130350 SCO2A 1.29686E-03 5.574E+01 9.525€-05° 4.096E+00 EB: % Ban
27 $B8130350 'SCO03A 2.375E-05 1.021E+00 4.431E-04° 1.908E+01
28 SB8130350 SCO4A 1.305E703 5.614E+01 9.275€.05 3.988E+00 B 7] A3
29 $B8130460 SCO1A" 5. 610E-08 2.416E701 4.481E-04 1.927E+01 1. 951E+01
30 SB8130460 SCO2A" 1.845E-08 7.933E-02 . 4.491E-04 1.831E+01 1.939E+01
31 SB8130540 SCO1A 7.730E-07 3.328E-02 4. 494E .04 1.933E+01 1.936E+01
32 SB8130540 SCO2A 1.195E-08 5.140E-02 4 493E-04 1.932E+01 1.837E+01
33 SB8130540 SCO4A 6.295E-05 2.707E+00 4.324E-04 1.858E+01 2.130E+01
34 SA8t20070 SCO01A 1.266E-04 5.443E+00 4.150E-04 1.7T85E+01 2.329E+01
35 SAB8120070 SCO1A 8.188E-05 2.652E+00 4. 328E-04 1.861E+01 2.128E+01
38 SA8120070 S§CO03A 8.942E-08 3.845E+00 4.252E.04 1.828E+01 - 2.213E+01
37 SA8120070 SCO4A 5.922E-05 2.547E+00 4 .335E.04 1.8864E+01 2.118E+01
38 SA8120070 SCOSA §.154E-05° 2.218E+00 4.356E-04 41.873E+01 2.094E+01
39 SA8120070 SCOsA 86.207E.05 2.669E+00 4.327E.04 1.88C0E+01 2.127E+01
40 SA8120070 SCO7A 1.222E-04 5.253E+00 4.162E-04 1.790E+01 - 2.315E+01
41 SA8120070 SCOSA 1.729E-04 7.433E+00 4.024E-04 1.730E+01 24T4E+01
42 SAB8120070 SCO9A 3.872E-05 1.708E+00 4.388E-04 1.887E+01 2.058E+01
43 - SAB8120070 S$C10A 1.383E-04 §5§.945E+00 4, 118E-04 1.771E+01" 2.385E+0t
44 SA8120070 SC11A 5.314E-05 2.285E+00 4.351E-04 1.871E+01 2.099E+01
45 SA8120070 SC12A 1.078E-04 4 .635E+00 4.202E-04  1.807E+01 2.270E+01
48 SA8120070 SC15A 3.788E-05 1.828E+00 4.393E-04 1.889E+01 2.052E+01
47 SAB120070 VSC‘IIA' 4 .839E-05 1.952E+00 4.372€-04 1.880E+01 2.078€+01
48 SA8120070 SC19A * 3.963E-08 1.704E-01 4 .480E.04 1.929E+01 1.946E+01
49 SA8120070 SC20A * 1.408E-08 8.047E.02 4.493E-04 1.932E+#01 © 1.938E+01 '
50 SA8120090 SCO1A ~1.907E-05 8.199E-01 4. 444E-04  1.911E+01 1.993E+01
5§51 8A81200%0 SCO02A  1.50TE-<05 6. 479E-01 £ 455E.-04 1 916E+01 - 1.981E+01
§2 SA8120090 SCO03A : 1.082E-05 4.695E-01 4 487E-04 1.921E+01 1.968E+01
§3 SA8120090 S$CO4A 5.114E-04 2.199E+01. 3.098E-04 . 1.332E+01 o b
54 SAB120090 SCO5A 5.119E-05 2.201E+00 .  4.356E-04  1.873E+01 . 2.093E+01
55 SAB8120090 SCOBA 1.248E-05 §.368E-01 4.462E.04 1.919E+01 1.972E+01
5§56 SA8120090 SCOTA 1.237E-05 5.403E-01 4. 462E-04 1.919E+01  1.973E+01
87 SA8120090 SCOSA 2.507E-05 1.078E+00 4.428E-04 - 1.904E+01 2.012E+01
58 SAS8120090 SCO9A 2.662E-05 1.145€+00 4.424E-04 1.902E+01 2.017E+01 -
59 8A8120080 S§C10A 1.0901E-04 ~ 4.691E+0Q0 4.198E-04 1.805E+01 2.274E+01
80 SDB81104t1 SCO1A* 1.182E-04 4.998E+00 4.179E-04 1.797E+01 2.297E+01
61 SD8110001 SCO1A - 4. 984E.08 2.143E-01 4.483E-04° 1.928E+01 1.948E+01
62 S8D8110001 SCO02A : 3.023E-05 1.300E+00 4.414E-04 1.898E+01 2.028E+01
43 $B8110001 S§C10A 4 018E-08 1.728E-01 4. 485E-04 1.928E+01 1.948E+01
64 S$B8110001 SCO03A 5.580E-07 2.388E-02 4 495E-04 1.933E+01 41.935E+01
65 S$B8110001 SCOSA 7.217E-06 3.104E-01 4.477E-04 ‘1.825E+01 1.956E+01
68 SB8110001 SCO7A 8.307€-05 2.712E+00 4.324E.04 1.8659E+01 . 2.131E+01
87 SB82800G60 scCot 1.123E-08 4.830E-02 4 493E-04 1.832E+01 1.937E+01
68 SB8260080 §CO02 8.090E.07 3.008E-02 4.494E.04 1.932E+01 1.936E+01 -
69 SA8260140 SCO1A 2.628E-05 1.130E+00 4. 425E-04 1.903E+01 2.018E+01
. 70 SA8260140 §C03A 2.087E-Q8 8.887E-02 4 491E-04 -  1.831E+01 "1.940E+01
71 SA8260130 SCO01A - 3.108E-086 1.336E.01 4 .488E.04 1.930E+01 1.943E+01
72 8B8260150 -SCO1A 2.807TE-08 1.207€-01- 4 . 489E-04 1.930E+01 1.942E+01
73 SAB12011% SCO1A 1.166E-08 §.013E-02 4. 493E-04 1.932E+01 1.937E+01
74 SBB110251 SCO01A  2.370E-.08 1.019E-01 4 490E.04 1.031E+01 1.941E+01
75 SB8t10351 S§CO0t1A - 7.851E-05 3.290E+00 4.287E-04 1.844E+01 2.173E+01
75 Samples - : mean (mrem/y) 2.474E+01

sumstdev (mremly)

stdev (mrem/y) 12.1943768

1.417E+00
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DECOMMISSIONINGTECHNICAL BASIS DOCUMENT .+ NUMBER: DTBD~05-015

REVISION: 0
TITLE: - Rancho Seco Nuclear Generating Station Structure Nucllde Fractlon PAGE 69 OF 71
And DCGLs
, Attachment 8.3.3
Nuclide Fractions Converted to Dose
67 Samples (Special Areas Removed)
. Co-80 43000 Cs-137
Sample tdpm dose dpm/100 cm? 1 dpm dose
Survey Unit Number ' Times nf . Times nf

$SB8130130 SCO01A 1.941E-05 - B8.34BE-01 - 4 443E-04 1 911E+01 1.994E+01
: $B8130120 SCO01A 2.172E-05 9.338E-01 4 437E-04 1. 908E+01 2.001E+01
; . SB8130320 'SCO1A 3.381E-06 . 1.454E-01 - 4 487E-04 1.929E+01 1.944E+01

! ’ SB8130140° SCO1A = 2.742E-05 1.179E+00 4.421E-04 . 1.901E+01
' SB8130140 SCO02A 2.991E-04 1.286E+01  3.679E-04 1.582E+01 4 o
SB81306850 SCO01A 9.307E-05 4.002E+00  4.242E-04 1.824E+01 2.224E+01
$B8B8130650 SCO02A 1.480E-04 8.362E+00 4.092E-04 1.760E+01 2.396E+01"
SB813068¢0 SCO1A* 1.099E-06 4.726E-02 4 493E-04 1.932E+01 1.93TE+01
$88130680 SCO02A" 2.692E-06 1.1588E-01 4.489E-04 1.930E+01 1.942E+01
. S$B8130730 SCO01A 3.677E-07 1.681E-02 4.495E-04 1.833E+01 1.935E+01
' SB8130050 SCO1A 3.534E-05 1.518E+00 4.400E-04 1.892E+01 2.044E+01%
SB88130840 SCo1A 1.087E-04 4.8673E+00 4.1995-0‘4 1.806E+01 2.273E+01
! SB8130660 SCOo1A 1.341E-04° 5.76BE+00 4.130E-04 1.776E+01 2.353E+01
SB8136710 SCOt1A*  3.239E-06 1.812E-05 4 4B8E-04 1.930E+01 1.930E+01
! - : $SB81306710 SCO02A 1.171E-05 . S5.034E-01 4.464E-04 1.920E+01 1.970E+01
; SB8130030 SCOtA" 1.335E-05 5.738E-01 4.460E-04 1.918E+01 t.975E+01
! . .\ SB8130030 SCO2A 5.942E-05 2.555E+00 4.334E-04 1.864E+01 2.119E+01
! $B813076¢0 SCO1A 8.253E-06 3.549E-01 4.474E-04 1.924E+01 1.859E+01
SB8130760 SCO02A 7.511E-05 3.230E+00 4.291E-04 1.845E+01 2.168B8E+01
S$B8130380 SCO01A 1.812E-05 7.7T92E-01 4 447E-04  1.912E+01 1.990E+01-
$B8130350 SCO03A 2.375E-05 . 1.021E+00 4.431E-04 1.906E+01, 2.008E+01
SB8130460 SCO1A* 5.619E-06 ©2.416E-01  4.481E-04 - 1.927E+01 1.951E+01
S$B81304680 SCO2A* 1.845E-06 7.933E-02 4.491E-04 1.931E+01 +1.939E+01
SB8130540  SCO1A . 7.739E-07 3.328E-02 4 494E-04 1.8933E+01 1.936E+01
$B8130540 S$CO02A 1.195E-086 5. 140E-02 4.493E-04 1.,932E+01 1.937E+01
SB8130540 = SCO4A 6.295E-05 2.707E+00 4.324E-04 1.859E+01 2.130E+01
SA8120070 SCOo1A . 1.268E-04 $.443E+00 4.150E-04 1.785E+01 2.329E+01
SA8120070 SCO1A 6.168E-05 2.652E+00 4.328E-04 1.861E+01 2.126E+01
SA8120070 SCO03A 8.942E-05 3.845E+00 4,252E-04. 1.828E+01 2.213E+01
SA8120070 SCO04A 5.922E-05 2.547TE+00 4.335E-04 1.864E+01 2.118E+0t
SA8120070 SCO0SA 5.154E-05 2.216E+00 4.356E-04  1.873E+01 2.094E+01
SA8120070 SCO8A 8.207E-05 2.669E+00 4,327E-04 ~ 1.860E+01 2.127E+01
SAg120070 SCO07A 1.222E-04 5.253E+00 4.162E-04 1.,790E+01 2.315E4"01
SA8120070 SCOSA 1.729E-04 7.433E+00 4.024E-04 1,730E+01 2. 474E+01
SAE120070 SCOSA 3.972E-05 1.708E+00 4.388E-04 1.887E+01 2.058E+01
SA8120070 " SC10A 1.383E-04 5.945E+00 4.118E-04 1. 771E+01 2.365E+01
SA8120070 SC11A §.314E-05 2.285E+00  4.351E-04 1.871E+01 2.099E+01
SA8120070°  SC12A 1.078E-04 4.635E+00 4,202E-04 1.BOTE+01 2.270E+01
SA8120070 SC15A 3.786E-05 1.628E+00 4.393E-04  1.889E+01 2.052E+01%
SAB120070 SC16A 4.539E-05 1.952E+00 4.372E-04 1.880E+01 2.075E+01
SA8120070 SC18A* 3.963E-06 1.704E-01 4.486E-04 1.929E+01 1.946E+01.
SA8120070 SC20A* 1.406E-06 6.047E-02 4.493E-04 1.932E+01  1.938E+01
SA8120090 SCo1A 1.907E-05 8.199E-01 ‘4 444E-04 1.911E+01 1.893E+01
SA8120090 SCO02A 1.507E-05 6.479E-01 4 455E-04 1.916E+01 1.981E+01
SA8120080  SCO3A 1.092E-05 4,695E-01 4 467E-04 1.921E+01 1 968E+01
" SA8120080 SCO4A 5.114E-04 2.199E+01 3.098E-04 1.332E+01 EF
SA8120090 SCOSA  5.119E-05 2.201E+00 4.356E-04 1.873E+01 2. 3E+ 1
SA81200%80 SCOosA 1.248E-05 5.368E-01 4 462E-04 1.919E+01 1.972E+01
SA8120090 SCO7A 1.257€E-05° 5.403E-01 4 462E-04 1.919E+01 1.973E+01
SA8120090 SCOSA 2.507E-05 1.078E+00 4.428E-04 1.904E+01 2.012E+01
SA8120080 SCO9%A 2.8662E-05 1.145E+00 4.424E-04  1.902E+01 2.017E+01
. SA8120080 SC10A . 1.091E-04 4.691E+00 4 .198E-04  1.805E+01 2.274E+01
R SD8110411 -SCO1A * 1.162E-04 4.998E+00 4.179E-04 1.797E+01 2.297E+01
SD8110001 SCO01A - 4.984E-06 2.143E-01 - 4.483E-04 1.928E+01 1{1.949E+01
SD8110001 SCO02A 3.023E-05 1.300E+00 4. 414E-04 1.898E*91 2.028E+01
$B8110001  SC10A 4. 018E-06 1.728E-01 4. 485E-04 1.920E+01 1.948E+01
$B8110001 SCO3A 5.580E-07 2.399E-02 4 495E-04 1.933E+01 1.835E+01
$B8110001  SCOSA 7.217E-06 3.104E-01 4477E-04 1.925E+01 1.956E+01
$B&8110001 SCO7TA 8.307E-05 2.T12E+00 4.324E-04 1.859E+01 2.'131E_+01
$B8260060 sCo1 1.123E-086 4.830E-02 4.493E-04. 1.932E+01 1.937E+01
SA8280140 SCO1A 2.628E-05 1.130E+00 4.425E-04 1.903E+01 2.016E+01
! . . SA8280140 SCO03A -2.067E-08 8.887E-02 4.491E-04 1.931E+01 1.940E+01
! SA8280130 SCO1A 3.106E-06 1.336E-01 4 .488E-04 1.930E+01 1.943E+01
: . §B8260150 SCOo1A 2.807E-06 1.207E-.01  4.489E-04 1.930E+01 1.942E+01
H ) SA8120111 SCO01A 1.166E-08 5§.013E-02 ° 4.493E-04 . 1.932E+01 1.937E+01
. : SB8110281 - SCO1A ~ 2.370E-08 1.019E-01  4.490E-04 1.931E+01 1.941E+01
SB8110351 SCO1A 7.651E-05 3.290E+00 4.287E-04 1.844E+01 2.173E+01
67 Samples’ S mean (mrem/y) 2.096E+01
. . stdev (mremly) 2.465E+00

sumstdev (mreml/ly) "3.011E-01
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT “NUMBER: DTBD-05-015

. REVISION: 0
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Attachment 8.3.4
‘Special Areas
) ) 1.613E+04 .
. : Co-60 dpmM00cm’ Cs-137 ‘
‘Sample . Sample 1dpmdose - Co-60 . 1dpmdose Cs-137 Total
Number Survey Unit = Number  Times nf Dose " Times nf Dose ‘Dose B

10 $B8130690 SCO3A*  1,325E-03 2.137E+01 8.745E-05 1.411E+00° 2.278E+01
14 $B8130640 SCO02A  1.449E-03. 2.338E+01 5.340E-05 B8.614E-01 2.424E+01
15 $B8130670 SCO1A 1.427E-03 = 2.302E+01 5.942E-05 9.584E-01 2.398E+01
16 S$B8130670 SC02A 1.424E-03 2.297E+01 6.037E-05 9.738E-01 2.394E+01
18 §B8130660 SCO02A* . 1.274E-03 2.055E+01  1.014E-04 1.635E+00 2.218E+01
26 SB8130350 SCO02A  1.296E-03 2.091E+01 9.525E-05 1,536E+00 2.245E+01
28 §B88130350 SCO04A 1.305E-03 2.106E+01 9.275E-05 1.496E+00 2.255E+01

. ‘ ) . mean  2.316E+01 mremly

Where 1.613E+04 = gross beta DCGL for Sample 7 (in dpm/100 cm®) - stdev 8.591E-01 mremly

‘ , sumstdev  3.247E-01 mremly

Co-60 Cs-137
mremly per 1.0 dpm/100 cm’= - 1.645E-03  4.496E-04
10 14 15 ] 16
scabble | scabble scabble scabble
E. Decay Seal Return ) Crud Tank Crud Tank
HRC Rm ] Cooler Rm Pump Rm Pump Rm
=20 El. -20ElL ‘ <20 El.- +20 EL
$B8130690 ~ SB8130640 C SB8130670 $B8130670
SCO3A* SCO02A - : SCO1A SC02A
070108 1dpmdose 070108 1dpmdose 070108 -~ 1dpmdose 070108 1 dpm dose
nf Times nf 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  5340E-05 1.321E-01 5942E-05 1.343E-01 6.037E-05

1.000E+00 1.000E+00 1.000E+00 1.000E+00
18 26 28
- scabble scabble : scabble {
Crud Tank - Misc Waste Misc Waste
Pump Rm " - FiterRm Fliter Rm ‘
<20 ElL. =20 El. _ =20 EL
SB8130660 $88130350 $B8130350
SCO2A* - SCO02A SCO04A
070108. 1dpmdose 070108 1 dpm dose 070108 1 dpm dose
nf Times nf ‘nf Times nf nf Timesnf

Co-60 7.745E-01 1.274E-03 - 7.882E-01  1.206E-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 1.000E+00 1.000E+00 o

DTBD_05_015.doc : ' o January 24,2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT -

And DCGLs

NUMBER DTBD-05-015

: REVISION: 0
- TITLE: Rancho Seco Nuclear Generatmg Statlon Structure Nuclide Fraction PAGE 71 OF 71

Attachment 8.3.5

Cs-137 Surrogate DCGL

Using Average for 7 samples from Attachment 8.1.4

RESRAD
Industrial
. Normalized DCGL
Nuclide - nf dpm/100 cm’
Co-60 2.073E-02 1.520E+04
Sr-90 8.348E-02 1.210E+05
- Cs-134 3.293E-04 2.190E+04
Cs-137 8.392E-01 5.560E+04
Pu-238 1.174E-03  3.420E+03
Pu-239 3.733E-04 3.050E+03
Pu-240 - 3.732E-04  3.050E+03
Pu-241 - 5.328E-02 1.820E+05
Am-241c 1.048E-03 - 2.990E+03
; 1.000E+00 . )
DCGL Total
Gross Beta DCGL
, Normalized Adj. DCGL .
Nuclide nf . dpm/M100cm2
Co-60 2.073E-02 1.473E+04
Sr80 - 8.348E-02 1.173E+05
Cs-134 3.293E-04 2.123E+04
Cs-137 - 8.392E-01 5.389E+04
Pu-238 1.174E-03  3.315E+03
Pu-239 3.733E-04 2.956E+03
Pu-240 - 3.132E-04 2.956E+03
Pu-241 5.328E-02 1.764E+05
Am-241c 1.048E-03 2.898E+03
: 1.000E+00

otal.

removed dose averaged for7 samples {(mrem/y) .

nf/DCGL

1.364E-06
6.899E-07
1.504E-08
1.509E-05
3.432€-07
1.224E-07

1.224E-07
2.928E-07

3.504E-07
1.839E-05
5.437E+04
6.131E+04

nfIDCGL

1.407E-06
7.118E-07
1.551E-08
1.5657E-05
3.540E-07
1.263E-07
1.262E-07
3.021E-07
3.616E-07
1.898E-05

6.269E+

- Observable

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

1.502E+00 -
1.905E+00

1.000E+02

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

9.438E-01

dpm/100 ecm?

% Dose
7.414E+00
3.751E400
8.174E-02

. 8.206E+01
1.866E+00
6.654E-01.
6.652E-01
1.592E+00
1.905E+00
1.000E+02

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

9.438E-01

djusted for 24.

From
Attachment
814
2.073E-02
8.348E-02
3.293E-04
8.392E-01
1.174E-03
3.733E-04
3.732E-04
§.328E-02
1.048E-03

Gross Beta DCGL  4.973E+04 dpm/100 cm?
. 4.5_55__E+04' C$-137eurrogate DCGL
231 mremly .

. dpm/M00 cm® adj DCGL

Nuclide permremly ~24.2 mremly

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 1196 2.898E+03

DTBD_05_015.doc

" January 24, 2006



