Appendix B

Bounding Source Term Calculation
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1.0 PROBLEM STATEMENT

1.1

1.2

The purpose of this calculation is to provide a bounding estimate of dose from multiple source
terms found on and/or in remediated structures and plant piping at the SNEC site.

Areas are assumed to have residual contamination residing on the surface and be volumetrically
contaminated. Doses are assumed to be additive, producing an upper bounding estimate of dose
within the SSGS area. Areas reviewed include the following:

e Dose from activation products found in the steel of the SNEC CV is augmented with dose
from residual surface contamination.

o Concrete surfaces in the SSGS area are described as a two component source term, with a
surface contamination component and a volumetric component.

e Volumetrically contaminated piping is treated as a separate dose contributor.

20 SUMMARY OF RESULTS

2.1

The results of this evaluation demonstrate that the dose from residual pipe sections will be
extremely small when compared with the 25 mrem/y limit imposed by 10 CFR 20. In addition,
the dose from activated steel within the SNEC CV when added to the dose resulting from surface
contamination in this structure will be controlled by the equation shown in Section 4.1.

3.0 REFERENCES

3.1
3.2

33
3.4

3.5

Microsoft Excel 97, Microsoft Corporation Inc., SR-2, 1985-1997.

GPU Nuclear Calculation No. 6900-02-011, “CV Stiffener Region Radionuclide Mix — Pre-
Survey”, 3/12/02.

SNEC License Termination Plan Draft (LTP), Revision 1, 2002.

GPU Nuclear Calculation No. 6900-02-019, “Interior CV Weld Ring Areas @ 792.5 ft. El —
Survey Plan”, 6/24/02.

“Embedded Pipe Radiation Survey Report”, for GPU Nuclear, Saxton Nuclear Experimental
Corporation, Saxton, PA, by CoPhysics Corporation, 1242 Route 208, Monroe, NY, 10950,
October 2001 to January 2002.

40 ASSUMPTIONS AND BASIC DATA

4.1

This estimate considers applicable radionuclide concentrations found at the SNEC site, and
applies the sum of fractions methodology presented in Chapter 6, Revision 1 of the SNEC
License Termination Plan, when summing multiple source term dose. The equation for this type
of summation process is shown below.

Equation 6-1 from SNEC LTP (Reference 3.3)

N Cu Cui ) Direct y Dose
,Z_I:(DCGL,,- * DCGLy +[ 25 ]51




(&’U Calculation Sheet

NUCLEAR

Subject

Cale. No. Rev. No. Sheet No.

Multiple Source Term Bounding Calculation 6900-02-025" 0 2of L} (_[
R

Originator

42

43

44

4.5

4.6
4.7

4.8

Date Reviewed by A Date
Barry H. Brosey <5 ,}n.,w)) October 6, 2002 J. P. Donnachie y /d[? /oa.
Q L4 ¥

Where: C,; = Surface contamination of radionuclide i (dpm/100 cm?).
C.; = Specific volume concentration of radionuclide i (pCi/g).
DCGL,; = Surface contamination DCGL of radionuclide i from Table 6-2
of Reference 3.3.
DCGL,; = Volumetric DCGL (25 mrem/yr) of radionuclide i from
Table 6-2 of Reference 3.3.
Direct y Dose = MicroShield (or equivalent) shielding code calculation (mrem/yr).

SNEC sample analysis results for a sample taken in the area of the 792’ El support ring survey,
indicated that a gross survey unit limit of 3700 dpm/100 cm2 (for Cs-137) would be the
maximum limit for that support ring location (SNEC Sample No. SXSD3055). See Attachment
1-1 & 1-2. This surface source mix is a conservative estimate for the entire interior surface of the
CV steel shell.

Activation samples from the SNEC CV steel structure were examined by an off-site laboratory
and the results of these analysis are provided in Attachment 2-1 to 2-10.

The SSGS footprint area including the Discharge Tunnel is contaminated with radionuclide
concentrations similar to that found in the following samples. Sample identification numbers are
shown below. See Attachments 3-1 to 3-12. In general, these sample materials indicate that the
effective DCGL is near 6 pCi/g for Cs-137 (as the surrogate).

1) SXSD723 2) SXCF828 3) SX10SD00366 4) SXSD1377

The SSGS Discharge Tunnel is assumed to be contaminated with the materials found in sample
SX10SD990033, which was taken from the nuclear plant effluent discharge line. This material is
similar to that found in the SSGS area. See Attachment 4-1 to 4-3.

For purposes of this bounding analysis, radioactive decay is not considered.

For purposes of this calculation, it is assumed that a person spends 50% of the time on-site and
50% of the time at point “A” on Attachment 5-1. This location is 0.5 meters from the CV shell
wall at the center of the activated region.

The thickness of the CV steel shell is assumed to be 11/16 inches (1.75 cm). Steel is assumed to
have a density of 7.86 g/cc. The Co-60 concentration input to the MicroShield computer
shielding code is (1.95 pCi/g x 7.86 g/cc)/1E+06 pCi/uCi = 1.5327E-05 uCi/cc.
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CALCULATION

5.1

5.2

Two scenarios have been evaluated within this calculation. They are:

5.1.1

5.1.2

Bounding Limit 1 - Dose from an activated region of the SNEC CV steel shell is coupled .
with the dose from surface contamination.

Bounding Limit 2 - Dose from post remediation surface contamination and volumetric
contamination of concrete surfaces within the SSGS Discharge Tunnel are combined with
several hypothetical direct exposures from pipe sections.

Bounding Limit 1

5.2.1

5.2.2

523

524

5.2.5

Sampling of the SNEC CV steel shell in the region where activation has occurred, has
shown that the average concentration of Co-60 in the sampled region is ~1.95 pCi/g %
0.74 pCi/g (for purposes of this bounding estimate MDA values are included in the
average). See Attachment 2.

On Attachment 5-1, the activated region of the CV shell is assumed to be made up of
three individual plates X, Y and Z, with a Co-60 concentration as described in 5.2.1
above. Each plate is 30 degrees of circumference or ~39.2 feet/3 = 13 feet wide. The
height of these plates is assumed to be 20 feet.

Three models were run in MicroShield. The first run (CVSHELL.MS5) was for plate Y
and yielded an exposure rate of 2.541E-03 mR/h (2.541 uR/h). The second run
(CVXPLUS.MSS5) was for plate X and Z and yielded an exposure rate of 9.474E-04
mR/h (0.9474 uR/h). The third run (CVMINUS.MSS) yielded an exposure rate of
5.724E-04 mR/h (0.5724 uR/h) which must be subtracted from the previous run to adjust
for the off center characteristics of plates X and Z. Then the exposure rate at the center
of the activated region is estimated to be 2.541 + 2 x (0.9474 — 0.5724) = 3.291 uR/h. See
Attachments S-2 to 5-7.

3.291 uR/h x 8766 hrs/year x 0.5 site occupancy x 0.5 occupancy at dose point A in
Attachment 5-1, yields 7.2 mR which is approximately 7.2 mrem. Residual surface
contamination on the CV shell can therefore not contribute more than 25 mrem - 7.2
mrem = 17.8 mrem.

Contamination on the CV surface is assumed to have a maximum effective DCGL (using
Cs-137 as a surrogate) of ~3700 dpm/100 cm? (see Section 4.2). This represents a 25
mrem dose from residual surface contamination and must be adjusted downward because
of the direct exposure rate from the activated metal. Therefore, the residual surface
contamination should not be more than (17.8/25) x 3700 = ~ 2600 dpm/100 cm? in the
region of the activated steel. The equation used to combine dose is:

2600dpm/100cm* 7.2mrem

+ <1
3700dpm/100cm® = 25mrem
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Bounding Limit 2

5.3.1

5.3.2

533

534

The SSGS area has similar radionuclide mix characteristics. See Attachments 3-1 to 3-
12. Using the source term and effective DCGLs provided on Attachment 4-1 and 4-2, it
can be seen that surface contamination in the Discharge Tunnel cannot be more than
~8150 dpm/100 cm® for Cs-137 on concrete and steel surfaces, and volumetric
contamination would have to be below 6.38 pCi/g (Cs-137). As an example, if residual
surface contammatlon was remediated to ~20% of the 8150 dpm/100 cm? (or about 1630
dpm/100 cm?), then volumetric contamination within the Discharge Tunnel would be
maintained below 80% of the 6.38 pCi/g limit or about 5.1 pCi/g. Additionally, any dose
resulting from remaining contaminated pipe sections would be considered using the
equation presented in Section 4.1, and may result in an additional reduction in the above
values. However, most contaminated pipe runs have been removed from the SSGS area
including those in the Discharge Tunnel, leaving only short pipe stubs less than ~2 foot in
length and one 18” tie line that connects the Intake Tunnel and Discharge Tunnels.

From Reference 3.5, the maximum contamination level found in remaining piping
located in the SSGS area, is approximately 5.6 pCi/g (Cs-137) (see Table 4.10,
Reference 3.5). This is very near the maximum permissible limit of 6.38 pCi/g (for Cs-
137 as a surrogate) listed above for the SSGS area in general (assumes sample number
SX10SD990033 has been chosen to represent the SSGS area).

Note that the cross-over sump piping in the SSGS footprint was more highly
contaminated but was completely remediated from the SSGS facility (see Table 4.3,
Reference 3.5).

To estimate an upper bounding dose contribution from one pipe end in the SSGS area or
Discharge Tunnel, it is assumed that the pipe end is completely filled with contaminated
materials. It is also assumed that the pipe is 2 feet long and jutting out perpendicularly
from one wall. An 8 inch diameter pipe size from Reference 3.5 was used as the model.
The mix is assumed to contain 6.38 pCi/g Cs-137 and 0.04 pCi/g Co-60 (the effective
DCGL). The impact of pipe wall shielding was ignored and the density of the fill
materials is assumed to be 1.4 g/cc. The dose point is assumed to be 0.5 meters from the
pipe stub end. MicroShield input concentrations are shown below.

Cs-137 concentration = (6.38 pCi/g x 1.4 g/cc)/1E+06 pCi/uCi = 8.932E-06 uCi/cc
Co-60 concentration = (0.04 pCi/g x 1.4 g/cc)/1E+06 pCi/uCi = 5.6E-08 uCi/cc.

The results from the MicroShield run indicates that a dose rate of 5.107E-05 mR/h (0.051
uR/h) would be generated from this model. See Attachments 6-1 and 6-2. Using the
same assumptions of Section 5.2.4, the yearly dose from this pipe model is 8766 hrs/yr x
0.5 x 0.5 x 0.051 uR/h =112 uR = 0.112 mR = ~0.112 mrem. This evaluation would be
performed for relevant pipe sections remaining in the SSGS area and any residual dose
would be considered within the equation listed in Section 4.1. This bounding estimate is
an exaggerated case since the pipe is assumed to be completely filled with contaminated
materials at the maximum concentration allowed.
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5.3.5

5.3.6

5.3.7

Ay

In case two (2), a 10’ section of the 18” cross-over tie line is assumed to be contaminated
to the same concentration level as in 5.3.4 above for the pipe stub end. The tie line has
been confirmed to be essentially empty with only residual surface deposits remaining at
about 4 pCi/g Cs-137 (see Reference 3.5), but for. purposes of this bounding_.calculation
the assumptions previously stated will be used. Additionally, the contaminant materials
are assumed to be held up in a 1” thick layer on the internal surface of the pipe. The wall
thickness is assumed to be 0.562” (schedule 40). The dose point is assumed to be 0.5
meters from the pipe at the center of the pipes length.

The results from the MicroShield run indicates that a dose rate of 1.254E-04 mR/h
(0.1254 uR/h) would be generated from this model. See Attachments 6-3 and 6-4. Using
the same assumptions of Section 5.2.4, the yearly dose from this pipe model is 8766
hrs/yr x 0.5 x 0.5 x 0.1254 uR/h = 275 uR = 0.275 mR = ~0.275 mrem. This bounding
estimate is an exaggerated case since the pipe is assumed to contain contaminated
materials at the maximum concentration allowed.

Assuming that there are three (3) stub end pipe sections and the 18 tie line in the same
area, the total gamma dose would be:

(0.112 mrem) x 3 + 0.275 mrem = 0.611 mrem from exposed pipe sections at the
maximum allowed concentration. Then the dose controling equation for this area of the
SNEC SSGS is:

X dpm100cm® + YpCilg +0.611mrem<
8150dpm/100cm® ~ 6.38pCil/ g(Cs—137Surrogate)  25mrem ~

Since the area has no more than about 2 pCi/g of Cs-137 present in the surrounding
concrete volumes, the permissible surface contamination limit on all surfaces in the area
cannot be more than:

1-0.337 = 0.662 or 66.2% of the 8150 dpm/100 cm” surface contamination limit for this
area or about 5300 dpm/100 cm? (see Attachment 4-2 for permissible sum of fractions
calculation for surface contamination). Thus area dose would be controlled by the
bounding conditions.
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6.0 LIST OF ATTACHMENTS
6.1 Attachments 1-1 to 1-2, “Sample Results for the Steel CV Shell”, Sample No.SXSD3055.
6.2 Attachments 2-1 to 2-10, “CV Steel Shell Samples”, Samples SXST3067 to 3087.
6.3 Attachment 3-1 to 3-12, Examples of Sample Materials from the SSGS Footprint Area.
6.4 Attachments 4-1 to 4-3, “Sample Results from the Discharge Tunnel”, Sample SX10SD990033.
6.5 Attachments 5-1 to 5-7, Diagram and Layout for the MicroShield runs of the CV Steel Shell.
6.6 Attachments 6-1 to 6-4, MicroShield Run for 8” and 18” Diameter Pipe Models.
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) B otal Aliowable Limlt (3 + b) s | 75148 CeASTIAllowable Limit wrs
4256  |dpm/100 cm*2 3707 |dpm/100 cmA2
1 25.0|mrem/y TEDE Limit
[ SNEC-AL=:] 75% 3 SNEC C3T/AllGWabIS LIRIE
SAMPLE NO(s)=> [cv Steel Shell Scraping - Interior @ 792" El | 2780  [dpm/100 cm*2
Sample Input Individual Limits Allowed Beta dpm/100 | Alpha dpm/100

Isotope {pCli/g, uCl, etc.) % of Total (dpm/100 em*2) dpm/100 cm*2 | mremly TEDE cm*2 cmA*2

AT 247 Nt | s DO E-01 TR | Bis.0104 205 | By aere e 273 | B 4: 54 NRE | Lk 3:46 A 454550 | Am-241 5w
C-14 4.90E-01 0.336% 3,700,000 14.30 0.00 14.30 i C-14

Co-60 1.21E+00 0.830% 7,100 35.32 0.12 35.32 Co-60
C8-137sztnranie o2 1,27 E+02 855 |  B7:101% | 452056 28,000 | 158.3707.:25 04 | x:21548 3.3 1 30w | e 3707 3 2% C8-137 24z
Eu-152 0.000% 13,000 0.00 0.00 0.00 Eu-152

H-3 2.88E+00 1.975%| 120,000,000 84.07 0.00 Not Detectable H-3

Ni-63 9.53E+00 | 6.536%| _ 1,800,000 278.19 0.00 Not Detectable Ni-63

|Pu-238 S555 T [ RS20 TR | 2 0107,7% | R SAREFRee3 01| amn 3:2 7atbet Rl 2:7 27249 : AR 3278801 | Pus238 Ay
Pu-23 9300 |een 833 E028% | 20310,057.56 | B nar ks 28 | BN 214 370003 [sasr 201 TRISE [ htJ, bl st 274 38V | Pu-239 Wsn
Pu-241 3.85E+00 2.640% 880 112.39 3.19 Not Detectable : il Pu-241

Sr-90 1.55E-01 0.106% 8,700 4,52 0.01 4.52 Sr-90

100.000% 4256 25.0 3761 | 20 |
Maximum
Permissible
dpm/100 cmA2

St9 —20_02Lb9

zo] 9lot g g

*z
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SNEC SAMPLE RESULTS 6T00—62 -

Location/Description

| Teledyne-75451; L18556-2

CV Steel Shell Scrapings - Interior @ ~792' Ei (C & D QAD)

SNEC Sample No.

Comments:

| SXSD3055
Other Identifier
| CV Dome Other
Analysis Date=> June 18, 2002
Isotope pCl/g (soilids) or pCifl (if water) or pCi (if smears)

1 Am-241 <0.498 .

2 C-14 0.49

3 Cm-243 <0179

4 Cm-244 <0.179

5 Co-60 1.21

6 Cs-134 < 8.99E-02

7 Cs-137 127

8 Eu-152 —

9 Eu-154 —
10 Eu-1565 —
11 Fe-55 <16.1
12 H-3 2.88
13 Nb-84 —
14 Ni-59 —
15 Ni-63 <9.53
16 Pu-238 <0.112
17 Pu-239 0.0833
18 Pu-240 0.0833
19 Pu-241 < 3.85
20 Pu-242 —_—
21 Sb-125 —
22 Sr-90 0.155
23 Tc-99 <0.322
24 U-234 0.824
25 U-235 < 1.28E-02
26 U-238 0.754

Other Isotopes

pClg (soilids) or pCifl (if water) or pCi (if smears)

On-site Analysis for Cs-137

On-site Analysis for Co-60 —
On-site Analysis for H-3 —
-129 < 0.0692
Gross Alpha —
Gross Beta —
K-40 2.6
Ra-226 <3.5
Th-232 —
Cm-242 < 0.196
Th-228 <0.837
Np-237 0.293
Ce-144 < 6.75E-01

ATTACHMENT, 1.2

2%



Sample Plan - Activation Zone
20' by 10' AREA of CV Shell - Ten 20 ft*2 Zones

(Co-60 Concentrations in pCi/g)

ol 11
1 —+— 6 2%6 <117 Aﬁj‘
<3.39 f\ﬂr’ < O.SAG"‘ 21
> < <212
g 1.49 1 2 _+_
= 5 343 <1.11
\ =+ + %
N 10 13
. 2.78 <2413 %
2 | v
< gaﬁ 7<1.79 "
15 Q
4 264 g <198 < 1-91_+_ %
Support Ring @ 792' El
16] 17 18 19 120
<1.65 <1.56 <2.29 <1.48 <i1.22
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BWXT Services, Inc. - NEL Services « 2016 Mt. Athas Rd. » Lynchburg, VA 24504-5447 « (434) 522-5165 » Fax (434) 5226860

Report Date: August 27, 2002
Customer: GPU Nuclear/Saxton
Project Description: SNEC Meta! Samples
Sample Recelpt Date: July 18, 2002

Repont #:

Customer Contact:

Sample Description:

0207047
Batry Brosey

Sample Collection/Reference Date:

Total pages In this report:

NELS Conteact #:
Custommer Autharization #:
See Attached Cust COC
See Attached Cust COC
6 heluding 2

page(s) of attachmants

1030-003-10-01
0760084 (CN-1)

Comments:

Co-60 and Cs-137 MDA’s elevated as the result of limited sample quamity.
Note: Some Ni-59 / Ni-63 MDA's elevated due to matrix interference.,

“’k

Customer Sample 1D Sn;illf D :;::::; Analyte Result U::i:?:i‘:ty MDA Unlts M P"g‘::im A'g:‘v:" Comments
SXST-3067 0207047-01 EPA 901.1 Co-60 MDA NA @Q}-‘) pCilg 07725002 07725/02
SX-ST3067 0207047-01 EPA 901.1 Cs-137 16.90 248 276 pCilg 077125/02 07125/02
SX-ST-3067 0207047-01 LEPS N-39 MDA NA 281.60 pCilg 0820402 08r21/02 Note
SX-ST-3068 0207047-01 Liqg Saint Ni-63 MDA NA ; pClg 08/20/02 08/26/02 Note
SX.ST-3068 0207047-02 EPA 901.1 Co-60 MDA NA :@ pCig 07125102 07725702 !
SX-ST-3068 0207047-02 EPA 901.1 Cs-137 58.00 380 230 pCi'o 071125/02 07725/02 !
SX-STJ068 020704702 LEPS Ni-S9 MDA NA 25.89 pCifg 08720/02 0821102 ’
SX-ST-3089% 020704702 Lig Scint Ni-63 MDA NA m pCifg 0820002 08:26/02
S$X-ST-3068 020704703 EPA 901.1 Co-60 MOA NA w pCirg 0742502 0772502 SC\D
5X-ST.30589 020704703 EPA 901.1 Cs-137 228 064 0.2 pCig 0772502 0725102 o
SX-ST.3069 020704703 LEPS Ni-59 MDA NA 85.12 pCilg 08/20/02 0821102 Note O\‘
SX-ST-3070 0207047-03 Uq Scint N-63 MDA NA Y pCi'g 08720v02 08s26/02 o
N
SX-ST-3070 0207047-04 EPA 901.1 Co60 1.07 1.52 pCifg 07/25/02 07/25/02 ‘
SX-ST-3070 0207047-04 EPA 901.1 Cs-137 180.00 584 1.683 pClg 0712502 0112502 D
SX-ST-3070 0207047-04 LEPS Ni§9 MDAX o NA 1284 pCilg 082002 082102 Note \‘_\rx
SX-ST-3071 020704704 Liq Scint Ni63 RS w 10.60 pCVg 08120702 08/26/02
SX-ST-3071 020704705 EPA 901.1 Co-60 @éyﬁ\ 1.07 1.56 pCig 0772502 07126/02 o |—
SX-ST-3071 020704705 EPA 901,1 Cs-137 9.26 1.09 134 pCirg 0712502 07/28/02 . —~
SX-ST-3071 020704705 LEPS Ni-58 MDA NA 182.82 pCig 0820002 0821102 Note CQ
SX-ST-3072 020704705 Uiq Seint NLE3 MDA NA S poug 08720002 08r26/02 Note Ei

M Al results sre reported “as received® unless otherwise specifiod: (d) = dry weight, Iw)=wet weight

Report Number 0207047

Page | of & -Including 2 papels} of ;ﬂld\mm%\
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BWXT Services, Inc. - NEL Services . 2016 Mt. Athos Rd. » Lynchburg, VA 24504-5447 » {434] 522.5165 « Fax (434) 522-6860

"zl

Customer Sample ID Sa:uni';:: 0 :ﬂ":;:::: Analyte Result U:c?::i‘:w MDA Unitg ¥ P";:::‘o" NI';:Z:' Comments
SX-ST-3072 020704706 EPA $01.1 Co-€0 MOA NA mﬁsﬂi pClig 02502 07126/02
$X-S7.3072 020704706 EPA £01.1 Cs-137 1.12 0.43 060 pCilg 07/25/02 07/26/02
SX-ST-3072 020704708 LEPS NI-59 1A0A NA 61.62 pCilg 0872002 082102 Nota
SX-ST.3073 020704706 Liq Scint N3 MDA NA M’ pCifg 08720102 08r26/02
$X-ST-2073 020704707 EPA 901.1 Co-60 MDA NA pClig 0772502 07/29/02
SX-ST-3073 0207047-07 EPA 901.1 Ce-137 303 0.77 1.04 pCirg 0172502 07/29/02
SX-ST-3073 0207047-07 LEPS Ni-59 MDA NA 33.15% pClig 02002 08721102
SX-ST-3074 0207047-07 Uq Scint Ni63 MDA NA pCig 08720102 08726/02
SX.ST-3074 0207047-08 EPA 901.1 Co60 MDA NA @ pClrg 07125/02 0131702
SX-ST-3074 0207047-08 EPA 901.1 Cs-137 3.35 115 “is7 pCig ar25K02 o2 .
SX-ST-3074 0207047-08 LEPS Ni-59 MDA NA 3151 oCilg 08720402 08r23/02 X
SX-ST-3075 0207047-08 Uiq Scint Ni63 MDA NA pCirg 08720402 04/26/02
SX-ST-3075 020704709 EPA901.1 Co60 onrss 0.68 0.94 pCilg 07125/02 0129002
SX-ST-3075 0207047-09 EPA 901.1 Cs-137 a7 0.53 0.79 pCilg 07/25/02 orrzene
SX.ST-3078 020704709 LEPS NI-59 MDA NA 921 pCilg 0820102 0821/02
$X-ST-3076 0207047-09 Uq Scint NI-63 MDA NA g;';x’é”*"” pCirg 082002 082672 &
A ' -0

SX-ST-3076 0207047-10 EPA 901.1 Co 60 W"’ 0.85 147 pCilg 0725102 013102 g
SX-ST-3078 0207047-10 EPA 501.1 Cs-137 24.80 149 1.02 pClg 0772502 013102 \
SX-ST-3076 020704710 LEPS NI-59 MDA NA 24.35 pCiig 08720402 04721/02 o
SX-ST-3077 0207047-10 tiq Seint Ni63 MDA NA M pCig 082002 08/26/02 ‘(“'
SX-5T3077 0207047-11 EPA 501.1 Co-60 MDA NA willsss ol o1/25/02 0712902 &
SX-ST-3077 0207047-11 EPA S01.1 Cs-137 MDA NA 116 pCirg 07725602 07129/02
SX-ST-3077 0207047-11 LEPS Ni59 MDA NA 3261 pCifg 08/20/02 08122/02

* SX-ST-3078 0207047-11 Liq Scint Ni63 MDA NA g@ pCifg 082002 08/26/02
SX-ST-3078 0207047-12 EPA 901.1 Co€o MDA NA W pCilg 07125102 07/26/02
5X.ST.3078 0207047-12 EPA 901.1 Cs-137 230 0.52 0.72 pCifg 0112502 0772602 ‘_'})
SX-ST-3078 020704712 LEPS Ni5Q MDA NA 18679 =~ pCifg 08/20/02 08r22/02 Note  3)
SX-ST-3079 0207047-12 Lig Scint NI-63 MDA NA g{i‘m@' pCig 08720202 0826/02 Note

" Alf gesults are reported “as received” unless otherwise specified: (d) = dry weight, (w) =wet weight
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BWXT Services, Inc. - NEL Services . 2016 Mt. Athos Rd. - Lynchburg, VA 24504-5447 . {434) 522-5165 « Fax [434] §22-6860

Customer Sample ID s.ii"‘f 0 }n‘;:l::; Analyte Result Uf:"‘:::w MDA Units ™ Puga.l'n:lon A";:::" Comments
SX-ST-3079 020704713 EPA 501.1 Co50 MDA NA % pCig 07725102 0712902
$X-ST-3079 0207047-13 EPA 901.1 Cs-137 508 1.09 141 pCifg 0772502 07129/02
5X-ST-3079 0207047-13 LEPS N-59 MDA NA kLY. pClg 08720102 08r26/02
SX-S7-3080 0207047-13 Liq Scint N-63 MDA NA pCip 0872002 0826102
SX-ST-3080 020704714 EPA 901.1 Co£0 MDA NA m’ pCip o1/25m02 67129/02
$X-ST.3080 020704714 EPA 901.1 Cs137 1.90 0.52 0.65 pClig 0772502 Q712902
$X-ST-3080 0207047-14 LEPS Nk59 MDA NA 42,97 pCilg 0872002 082602
SX-ST-3081 020704714 Liq Scint NI-63 MDA NA 923 pewg 081202 08726/02
SX-ST-3081 0207047-15 EPA 901.1 Co€0 - MDA NA pCig 0712502 Q72902
SX.ST-3081 0207047-15 EPASD1.1 Cs-137 au 0.96 1.45 pCi/g 0725102 0712902
SX.ST-3081 Q207047-15 LEPS Ni-59 MDA NA 1320 pCi'g 0812002 0812602
SX-ST-3082 0207047-18 Lig Scint Ni-63 MDA NA Wj} pClg 0812002 0812602
SX-ST-3082 0207047-16 EPASQ1.1 Co£0 MDA NA E{,ﬁ@' pClg 0712502 07130/02
SX-ST-3082 0207047-16 EPA 501.1 Cs-137 3.00 086 115 pCi/g pzlzsloz 07002 S
$X-ST-3082 0207047-16 LEPS Ni-59 MDA NA 31.40 pCi'g 08120102 08/26/02 B
SX-S$7-3083 0207047-16 Uq Scint Ni63 MDA NA @a pCig 0820002 8126102 K
\

SX-57-3083 020704717 EPA 901.1 Co60 MDA NA oSy ecig 07/25/02 0713002 o
SX-ST-3083 020704717 EPA 601.1 Cs-137 MDA NA 169 pCig 0712502 07130002 N
SX-ST-3083 020704717 LEPS NiS9 MDA NA 3932 eCifg 0820002 0812602 é}
SX-ST-3084 0207047-17 Lq Scint Ni63 MDA NA £ oy 08720102 0812602

| 3
SX-ST-3084 0207047-18 EPA 901.1 Co-€0 MDA NA ¥ pCig 01125102 07126/02 \
5X-ST-3084 0207047-18 EPA 901.1 Cs-137 2.55 0.54 138 pCifg o1725/02 07/26/02
SX-ST-3084 0207047-18 LEPS Ni-59 MDA NA 97.43 pCilp 08720002 0872302 Note
SX-ST-3085 0207047-18 Liq Scint Ni63 MDA NA wiEF oo 0872002 0872602
SX-ST.3085 020704719 EPA 901.1 Co-50 MDA NA u‘rﬁl‘! pClg 07/28/02 o7/30102 (?) l&
SX-ST-3085 0207047-19 EPA501.1 Cs-137 MDA NA 1.38 pCrg 0772502 073002 W
SX-ST-3085 0207047-13 LEPS Ni-59 MDA NA 41.23 pCvg 0820002 08/26/02

™ AJl results are reported *as received® unless otherwiss specified: (d) = dry waight, [w) = wet weight

£ -
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A NALYS SIS REPORT

BWXT Services, Inc, - NEL Services . 2016 Mt, Athos Ad. + Lynchburg, VA 24504-5447 « (434) 522-5165 + Fax {434) 522.6860

NELS Analysis 2 Sigma wy Prepatation Analysis
Customer Sample ID Sample ID Method Analyte Result Uncertainty MDA Unfits Date Date Comments
8X-ST-3086 0207047-19 Liq Sdnt N6 MDA NA W pCi'g 08720102 08126/02
SX-ST-3086 0207047-20 EPAS01.1 Co-50 MDA NA EED ocig omse2 072602
SX.S7-3086 0207047-20 EPA 801.3 Cs-137 MDA NA 1.3 pCig 07172502 07/28/02
S$X-ST-3086 0207047-20 LEPS Ni.59 MDA NA 280.85 pCig 0820102 08726102 Note
SX-ST-3087 0207047-20 Lig Scint Ni-63 MDA NA W pCilg 0872002 0826/02 Note
SX-ST-3087 0207047-21 EPA 901.1 Co-60 MDA NA b 07725102 0773102
SX-ST-3087 0207047-21 EPA 801.1 Cs-137 MDA NA 145 pClg 071725/02 07131102
T= SX.5T-3087 0207047-21 LEPS Ni-59 MDA NA 14.63 pClg 08720002 0826/02
s SX-ST-3087 0207047-21 Liq Scint Ni-63 MDA NA oy porg os2oW2 0872602
>
O
I
=
4
' )
~0
0 g
¢
\
o
o~
O
X
—_ . o
Data Released By: \.) Ors L . CJZL/ Date: Q! ?_7!0?— Unless noted as a comment, this report mests all requirements of NELAC \%‘J =
Name [Title: James L. Clark [  Project Manager
"M AJl results are reported “as received”™ unless otherwise specified: (d) = dry weight, (w)=wet waight j
Report Numbtr 0207047 Page 4 of 6 - includiag 2 pageis! of artachments
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A NALYS SIS

REPORT

BWXT Services, Inc. - NEL Services « 2016 Mt. Athos Rd. - Lynchburg, VA 24504-5447 - (434) 522-5165 + Fax {434] 622-6860

) s 0207 :
; 4 3»-.)4 o0 .0y I 207047 D
! SINEC SAMPLE ANALYSIS REQUEST SHEET"
g PESTINATION &\11
Swople Lsm | s Sto Ssmpte
Dau;;:::/os:mple Nomber® D:tsr’nmc Dau:’r';rn Velume R.I::J'::g R:quu’::dlﬂé::mm - LLD reqeired
Co-es, W03, Pings | &TiT-ol ;
Si:57. 6] PN P I S ke A 7
JoL8 ) 1 _eros e
30é) ’ ¥ oo
7o 2 0%z
Jo7 7e_onis :
Jojz- ’ iz 10 ;
l B
3073 1h oMo
Yil 7 0%
oS I 1350 :
76 Nz i3 !
: 1 ] R
77 a7 1326 l
* Ta be complcted by Lab SQH wpom rece it
Send Resalts To: 0. Ssmpts Phone: (D) 35282 Cotecred By: _H_!gw‘"’é Lrw  paue_1/nfe>
Delivered By: Date: Rectived By: __ /L~ Dure. _Isfer Q%0

" A rasults are reported *ss received® unless otherwise specified: (d) = dry weight, {w)=wst weight

0889 225 t0§ XVd £5:ST Il 20/.12/80
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A NALYS SIS

REPORT

BWXT Services, Inc. - NEL Services « 2016 Mt. Athos Rd. » Lynchburg, VA 24504.5447 « {434) 522.5165 « Fax (434) 522-6860

etdant

e ' 0207047 "
SNEC SAMPLE ANALYSIS REQUEST SHEET ’
VESTINATION ¢ It\‘& .
oo || e | | S | T | by | a0 |
Sv-s7- 2018 afs (i aus | 0w Aln ﬁﬁ%ﬂg: ks g;‘zz:ggr,e;,
379 Al 1ok | o wh - N:""""!t'bjff
3000 A faps ves | focc Aa .
o #e iz 1010]| f0ce ifa
sot2- wln 71 lode | 0w s
3082 _dh oo tosy | fow il
Jos4 A | w5 | o N i
3085 Mo |7hr o] t0ce s
08¢ A 7fn 104 (0ee s '
3081 a7l 13m0 | 02 vh | i

* To be complexed by Lab Staff wpos receipt

SendResuts Tor DS phone: (1)037 2% copecna By, Migoclls brr-  pue 717/

Deflivered By:

Dae:

R

eczived By:

/>/L9nc /1t 2 e,

£ AN results are yeported "as received® unless atherwise specified: {d) = diy welght, (w) =wet weight
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__-_—..-—_—---————-——_————-——--————--—_—_——__....——_....._——_-_—-._—_-__———~_—_—_—-_—_——_.—_

ddkddedddh ok hhhkdhddkhdhhhdhhk ks kdkodod g Statistics Report **********************************

Co-60 Steel Activation of SNEC CV

—_——-—_—-——-—_———-ﬁ——---———----.—————-———-———--———_—-———-————--——---s——---——-—————————_---

Sample size (N) 21
Num missings o
Minimum 0.9600
Maximum 3.4300
Std deviation 0.7356
Variance 0.5411
Mean 1.9529
Geometric mean 1.8248
Quadratic mean 2.0806
Harmonic mean 1.7041
Sum 41.0100
Absolute Sum 41.0100
Median 1.9100
Percentiles:
10 1.0380
25 1.3500
50 1.9100
75 2.4650
90 3.2820
Quartiles:
First quartile: 1.3500
Second quartile: 1.9100
Third quartile: 2.4650
95.00% Confidence Interval:
lower limit 1.6180
upper limit 2.28717

************************************* The End ************************************

ATTACHMENT_ & - 2
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(900-62-0%5 x
3 'B”\I’P’b lo IQ I oz
Activated Steel.dmd Saturday, October 05, 2002 2:57:53 PM

Sample Names; Co-60 Steel Activation (pCi/g) Ni-59 pCi/g | Ni-63 pCi/g | Cs-137 pCilg| Grams
1 SXST3067-1 <3.39 <261.6 <30.35 16.9 2.1
2 | SXST3068-2 <285 <2589 <10.38 59 2535
3 | SXST3069-3 < 149 <85.12 <10.96 228 4.226
4 | SXST30704 2.64 <7284 20.23 180 2.749
5 | SXST3071-5 343 <182.82 <27.11 9.26 1.515
6 | SXST3072-6 <0.96 <61.62 <128 1.12 6.685
7 | SXST3073-7 <1.79 <3315 <38 3.03 2.749
8 | SXST3074-8 <1.96 <31.51 <525 3.36 3.163
9 | SXST3075-9 2.06 <9.21 <446 1.37 3.591
10 | SXST3067-1 2.78 <2435 <8.54 24.8 3.248
11 [ SXST3077-11 <1.17 <32.61 <4.84 <1.16 4.712
12 | SXST3078-12 <1.11 <186.79 <20.46 23 5674
13 | SXST3079-13 <213 <38.84 <429 5.08 2.198
14 | SXST3080-14 <1.02 <4297 <4.99 1.9 476
15 |SXST3081-15 <1.91 <132 <4.02 344 2.129
16 | SXST3082-16 <1.65 <374 <433 3 3.492
17 | SXST3083-17 <1.56 <39.32 <511 <1.69 3.292
18 | SXST3084-18 <229 <9743 <946 255 1.808
19 | SXST3085-19 <148 <4133 <59 <1.38 2.798
20 |[SXST3086-20 <122 <280.85 <36.21 <113 5.881
21 | SXST3087-21 <212 <1465 <3.89 <145 3.046

arrachment_2 - 12
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Effective DCGL Calculator for Cs-137 (in pCl/g) Total Allowabie pClig Cs-137 Altowable Limit
N 6,88 pCla et e, 02t ocvg
SAMPLE NUMBER{s}- |SSGS SE Sumo. Au-133
SNEC AL | 15% SNEC Cs-137 Allowable Limit
2641.42% 26.0}mremy TEDE Limit SRR T oo
183.74% | | mremyy Drinking Water {DW) Limit [ check for 25 mvenvy ,
Sample Input 28 myemiy TEDE A - attowed pcug for 25 | B3 Afiowsd pG Value Checked from
ﬂnotopo (pCVg, uCl, otc.) % of Total Limits {pCUg) mremiy TEDE h B mret o) ColumnAorB 3
1[Am249 0014 0.008% 99 0.00 Hemiee 0.0 0.00 0.04 0, Am-241
2]C-14 407 2.217% 2.0 A 0.15 4 0.15 50.88 3, c-14
a|Co-60 0.64 0.294% 36 670 0.02 0.02 3.88 32N Co-60
4|Cs-137 169 86.623% 66 $47 6.02 (1} SR 8,02 RN 802.27 Ca-137
s|Eu-152 0.04 0.022% 10.1 0.00 og ; 0.00 0.10 o Eu-152
e[H-3 12.1 8.592% 132 343 0.48 0.48 229 H3
7|N1-83 72 3.923% 747 0 0.27 ¥ 0.27 0.24 X NI-83
s|Pu-238 0.003 0.002% 1.8 i 0.00 .00 0.00 0.04 Pu-238
s|Pu-239 0.004 0.002%|" 18 (A 0.00 i 0.00 0.08 Pu-239
o|Pu-241 0.662 0.306% 86 98 0.02 630 0.02 0.18 Pu-241
1/sr-90 0.02 0.011% 1,2 08" 0.00 0 0.00 0.42 S ra] Sr-00
1.64E+02 100.000% 6.95 11212 8.95 560,356 6.649
Maximum Permissible
pClig Maximum Permissible To Use This Information, Sample
- (25 mvamly) PClUg (4 mremiy) Input Units Must Ba In pCU/gy
T
Q
x
=
m <
¥ 3
(” \
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~
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0o
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2)

25617  [dpm/100 cm*2
| 25.0|mrem/y TEDE Limit
| :SNEC:ALS] 75% _ |#sNECTCTASTANGwWabE iR
SAMPLENO(s)=> [ssGs SE Sump, Au-133 l ] 16643  |dpm/100 cm*2
Sample Input (pCi/g, Individual Limits Allowed dpm/100 Beta dpm/100 | Alpha dpm/100

Isotope uCi, etc.) %of Total (dpmi/100 cmA2) cm*2 mrem/y TEDE cmA2 cmAr2

c-14 4,07E+00 2.217%| 3,700,000 568.02 0.00 568.02 NN\WANNC-14
|Co-60 5.40E-01 0.294%| 7,100 75.36 0.27 75.36 NNN\NANN Co-60
C53137 Avktnas | a1, 59E+02; 2% | 1 80,023% | s vvk 28,0001 | 57 221 80; 04 %3 |52 7531 9,81 o | 12 22190:6 ZAPANN\

Eu-152 4.00E-02 0.022% 13,000 5.58 0.01 5,58 NN\WAN\\Eu-152

H-3 1.21E+01 6.592%] 120,000,000 | 1688.71 0.00 OMNRANNH-3

Ni-63 7.20E+00 3.923%| 1,800,000 | 1004.85 0.04 MO NI-63
=230 R P00 203 S [0 00 2% | a3 01 | B 074 2 68 D05 |\ WA\ | SeB0 R4 21 | P 235
BUE239 s raens [l 4. 00 E-03 R 1M1 0100 2% | SRt 281 | 2SR 0:56 Enes 0:503#8 NONWANN\N sse 0580002 | Pu-239 Az
Pu-241 5.62E-01 0.306% 78.43 2.23 \JPu-241
Sr-90 2.00E-02 0.011% 2.79 0.01 Sr-80

100.000% 25617 25.0
Maximum
Permissible
dpm/100 cmA2

20/ 9 o
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SNEC SAMPLE RESULTS
LAB or LAB No. Location/Description
| BWXT, 0111056-02 SSGS SE Sump, AU-133, SR-0003
SNEC Sample No. Comments:
| SXSD723
Other Identifier
| SSGS/DTAT Area Sample
Analysis Date=> February 20, 2001
Isotope pClg (soilids) or pCH! (if water) or pCl (if smears)
1 Am-241 < 0.014
2 C-14 < 4,07
3 Cm-243 —
4 Cm-244 < 0.004
5 Co-60 0.54
6 Cs-134 < 0.05
7 Cs-137 159
8 Eu-152 <0.04
9 Eu-154 < 0.03
10 Eu-155 <0.17
1 Fe-55 <28.3
12 H-3 <1241
13 Nb-94 < 0.01
14 Ni-59 <16
15 Ni-63 <72
18 Pu-238 < 0.003
17 Pu-239 < 0.004
18 Pu-240 < 0.004
19 Pu-241 < 0.562
20 Pu-242 <0.003
21 Sb-125 <0.23
22 Sr-90 <0.02
23 Tc-99 <0.37
24 U-234 0.26
25 U-235 0.011
26 U-238 0.209
Other Isotopes pClg (soilids) or pCiAl (if water) or pCi (if smears)
On-site Analysis for Cs-137 —
On-site Analysis for Co-60 —
On-site Analysis for H-3 —
I-129 <1.68
Gross Alpha —
Gross Beta —_
K-40 -
Ra-226 -
Th-232 —
Cm-242 <0.019
Th-228 -
Np-237 < 0.005
Ce-144 < 0.57

ATTACHMENT__ S - D

4
3 By 106 [0z




- e

Effective DCGL Calculator for Cs-137 {in pCi/g)

Total Allowable pCl/g Cs-137 Allowable Limit
xnisin 8.TATR e [ocug [z 8,42 3397508 | pClo
SAMPLE NUMBER(s}= |$SGS East Disk # 1 _
SNEC AL K 76% SNEC Cs-137 Allowabts Limit
10281.04% 25.0mremy TEDE Limn Z AT oo,
380.73% mremiy Drinking Water (DW) Limit Check for 25 mrem/y
Sample Input 28 myemly TEDE A - Altowed pClig for 28 Vatue Checked from This Sample
isotop {pClg, uCl, etc.} % of Total Limits (pCl/g) nremfy TEDE Colum AorB mremy TEDE
s]Am-241 0.29 0.042% 9.9 , 0.00 0.00 0.73
2|c-14 3.68 0.531% 2.0 B4 0.04 0.04 46.00
3]Co-60 2.01 0.200% 3.5 7 ! 0.02 0.02 14.36
4]|Cs-137 660 95.268% 6.6 ; 6.42 275 90 B ML SRR 2500.00
8|Eu-162 0.31 0.045% 10.4 1& 0.00 0.00 0.77
s[H-3 1.7 1.689% 132 0.11 0.11 2.22
7|NI-83 7.73 1.116% 747 0.08 0.08 0.28
8|Pu-238 0.046 0.007% 18 4 0.00 ) 0.00 0.64
9|Pu-239 0.146 0.021% 1.6 B 1f: 0.00 .04 0.00 2.27
ojPu-241 6.819 0.984% 86 3198 0.07 7 0.07 1.98 153
1]Sr-90 0.05 0.007% 1.2 X4 0.00 0.01 0.00 1.04 03335581 Sr-00
6.93E+02 100.600% 6.74 181.96 6.74 2670.260 16.229
Maximum Permissible
> pClg Maximum Permissible Ta Use This Information, Sample
:I (28 rvemiy) pClig (4 nremly) input Units Must Ba In pCl/gy
T
(]
=
g o
~0
O
1)
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Effective DCGL Calculator for Cs-137 (dpm/100 cm?2)

BTt Aiswatle Lot (e
dpm/100 cm*2

AN k
R
R tnrs

m/100 cm*2

14112
] 25.0]mrem/y TEDE Limit
[:SNECALse]  75% _ [ReiSNECCRisrAowabi Chriti
SAMPLENO(s)> [ SSGS, East, Disk # 1 ] 10083 |dpm/100 cm*2
Sample Input (pClig, Individual Limits Allowed dpm/100 Beta dpm/100 | Alpha dpm/100

fsotope uCl, etc.) % of Total (dpm/100 cm*2) cmA2 mrem/ly TEDE cmA2 cmA2

Am-24Tisnsian | Ba2. 00 EX0 135he | 0104 2% SRS 2 7: | e 5.9 1ipauy | #8574 75 91 Am:241gEss
C-14 3.68E+00 0.531% 3,700,000 74.96 0.00 74.96 C-14

Co-60 2.01E+00 0.290% 7,100 40.94 0.14 40.94 Co-60

C8~13 7554 %0e%5 | 1ude]8,60E+ 02215 18 5:20 8% [ 16a220:%::28,0007 | 5 13444:4 2 5t 11 2,00 ;2% | 911 34444 4 C841 372K
Eu-152 3.10E-01 0.045% 13,000 6.31 0.01 6.31 Eu-152

H-3 1.17E+01 1.689%] 120,000,000 238.33 0.00 Not Detectable H-3

NI-63 7.73E+00 _1.116% 0.00 Not Detectable N\ NI-63

Pac2 3SR | BT 4 6 0 =02 o | Gan 0100 7% R O[04 | 32070 0ip4 a0z P23 8 SN
PUi230RaRtes | REA ASE-0 152 | 662 010215 | Burhe B 28: | 3a 2105 pes 2,848 EERI2: 05N | RU239 30 mT
Pu-241 6.82E+00 0.984% 3.95 Not Detectable Pu-241

Sr-90 5.00E-02 0.007% 0.00 1.02 Sr-90

100.000% 25.0 13568 10 |
Maximum
Permissible
dpm/100 cmA2

_32Q-20~a949
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6900-62-025
SNEC SAMPLE RESULTS
LAB or LAB No. Location/Description
|  BWXT, 0111056-04 SSGS, East, Disk # 1
SNEC Sample No. Comments:
{ SXCF828
Other Identifier
| SSGS/DTAT Area Sample
Analysis Date=> May 4, 2001
Isotope pClg (sollids) or pCl/l (if water) or pCl {if smears)
Am-241 0.29
C-14 < 3.68
Cm-243 -
Cm-244 <0.05
Co-60 2.01
Cs-134 <0.33
Cs-137 660
Eu-152 <0.31
Eu-154 <0.24
Eu-155 <1.02
Fe-55 <3.41
RH-3 <11.7
Nb-94 <0.07
Ni-59 < 6.49
Ni-63 <773
Pu-238 < 0.046
Pu-239 0.145
Pu-240 0.145
Pu-241 <6.819
Pu-242 < 0.046
Sb-125 <1.83
Sr-90 <0.05
Tc-99 <0.67
U-234 0.282
U-235 0.009
U-238 0.263
Other Isotopes pClg (soilids) or pCifl {if water) or pCi (if smears)
On-site Analysis for Cs-137 —_
On-site Analysis for Co-60 —
On-site Analysis for H-3 o
1-129 <1.68
Gross Alpha —
Gross Beta —
K-40 —
Ra-226 —
Th-232 —
Cm-242 <0.123
Th-228 —
Np-237 < 0.056
Ce-144 < 2.96

ATTACHMENT 3 - (=
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Effective DCGL Calculator for Cs-137 (in pCl/g)

Total Allowable pClig Cs-137 Allowable Limit
SIS ATASRR [oCrg RIS 3 840 sk ocig
SAMPLE NUMBER(s)=> | SSGS Footorint East Turbine Sump Area —
SNEC AL | 75% SNEC Cs.137 Allowabls Limit
1811.94% 25.0{mremty TEDE Limit Wﬁ:ﬁmmn
978.16% | 0] mremsy Drinking Water (W) Limit Check for 25 mrem/y
o]
Sample Input 28 meanvy TEDE A EW] A - Altowed pCuig for 26 | B o Valus Checked from
%Icotopc {pCl/g, uCi, etc.} % of Total Limits (pClg) { mremly TEDE Al ColumnAor8
Am-241 02 0.064% 9.9 0.01 0. 0.01
C-14 2 0.843% 20 0.11 J 2054 0.1
Co-60 0.37 0.119% 3.5 0.02 0,04 0.02
Cs-137 98 31.446% 66 5.40 00 T RS BAD SR
Eu-162 0.18 0.058% 10.1 0.01 0.0 0.01
H3 50 28.938% 132 4.97 B, 497
Ni-83 20 8.431% 747 1.10 304 1.10
Pu-238 0.2 0.064% 18 0.01 0 0.01
Pu-239 0.2 0.084% 16 0.01 0,02 0.01
Pu-241 100 32.153% 86 5.52 02 5.52
Sr-90 0.06 0.019% 1.2 0.00 (1] 0.00
3AIE+02 100.000% 17.16 31.80 17.18
Maximum Permissible
pClg Maximum Permissible Ya Use This information, Sample
(28 mramiy) pClg (4 mwemy) input Units Must Be In pClg

_ﬁ ) INFNHOVLLY
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) TRT ST Alloweabla LImit (&) ST,
2247 dpm/100 cmA2 706
[ 25.0]mremv TEDE Limit
[#SNECALR] _ 75%
SAMPLENO(s)=> |s5GS Footprint East Turbine Sump Area |
Sample Input (pCl/g, individual Limits Allowed dpm/100 Beta dpm/100 | Alpha dpm/100

Isotope uCl, etc.) % of Total (dpml100 cmA2) cmA2 mrem/y TEDE cmA2 cm?2
1]Am=241 EQ #4.0:084% | SEpeoH ' {1£4: B34y el AM-241: 8788
2{C-14 2.00E+00 0.643% 3 700 000 14.45 0.00 14.45 c-14
3lCo-60 3.70E-01 0.119% 7,100 2.67 0.01 2@]_ Co-60
4[CS10 Tamnaits [ipnn9. TBE+ 01 ] %3 15448% | -7:3262:28,000: =oe 10649 0 25 083w | awe7 08,6052 C8+1 3745
s|Eu-152 1.80E-01 0.058% 13,000 1.30 0.00 1.30 Eu-152 |
8|H-3 9.00E+01 28.938%| 120,000,000 650.14 0.00 Not Detectable H-3
7iNI-63 2.00E+01 6.431% 1 800 ooo 144.48 0.00 Not Detoctable Ni-63
3|PF23 E2-00E0 1S [ 01004 7% | S Beppmir 0 BPaii1 T4 4 SRR | veisr] :2055ecs . SRI1E44E9 | Pu-23872na
a{Pu- % moosotm, 0;084%|33% 83 1A 14RO A, N TRLRITA4LERY | PUS2391

1.00E+02 32.153% 880 722.38 20.52 Not Detectable RN\ Pu-241
6.00E-02 0.018% 8,700 0.43 0.00 0.43 \ISr-90
100.000% 2247 25.0 725 4
Maximum
Permissible
dpv100 cmA2
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SNEC SAMPLE RESULTS
LAB or LAB No. Location/Description
|  Teledyne-TI#-38253 SSGS Footprint East Turbine Sump Area AV-133 (Pumped)
SNEC Sample No. Comments:

[ Sx10SD00366

Other ldentifier

| SSGS/DTAT Area Sample

Analysis Date=> June 5, 2000
Isotope pCl/g (soilids) or pCI/ (if water) or pCl (if smears)
1 Am-241 <0.2
2 C-14 <2
3 Cm-243 <0.1
4 Cm-244 <0.1
6 Co-60 0.37
8 Cs-134 < 0.0636
7 Cs-137 97.8
8 Eu-152 <0.18
9 Eu-154 <0.118
10 Eu-155 <0.211
1 Fe-55 <50
12 H-3 <90
13 Nb-94 < 0.0479
14 Ni-59 <50
15 Ni-63 <20
16 Pu-238 <0.2
17 Pu-239 <0.2
18 Pu-240 < 0.2
19 Pu-241 <100
20 Pu-242 <0.2
21 Sb-125 < 0.401
22 Sr-90 <0.06
23 Tc-99 <0.4
24 U-234 1.1
25 U-235 <0.2
26 U-238 0.57
Other Isotopes pCl/g (soilids) or pCl (if water) or pCli {if smears)
On-site Analysis for Cs-137 -—
On-site Analysis for Co-60 —
On-site Analysis for H-3 —_—
1-129 < 0.06
Gross Alpha —
Gross Beta —
K-40 2.58
Ra-226 0.326
Th-232 < 0.249
Cm-242 —
Th-228 —
Np-237 —
Ce-144 -

ATTACHMENT _~3 - QA
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Effective DCGL Calculator for Cs-137 (in pCi/g) Total Allowabie pClig Cs-137 Allowsble Limit
et 7 8,82 A%  pCVg Bt 8,55 I Ea] oCVo
SAMPLE NUMBERM:ISSGS 790" El.. East . Debris from Pumo Stand Smalt Pine
SNEC AL | 75% SNEC Cu-137 Allowable Limit
4T778.48% 26.0|mremyy TEDE Limt BB o,
980.81% mremy Drinking Water {DW) Limit Check for 25 mrem/y
Sample Input 28 mrem'y TEDE ! A - Attowed pCug for 28 Value Checked from This Sampls his | -
isotope {pCl/g, uCH, etc.) % of Totat Limits (pCl/g) mrem'y TEDE Column AorB mrenvy TEDE J N \W
1|Am-241 0.11 0.003% 9.9 0.00 0.00 0.28 QO Am-241
2]C-14 4186 0.131% 20 0.01 0.01 51.88 : 3, C-14
3[Co-80 3.98 0.126% 36 0.01 Q._ 4 0.01 28.43 ; Co-80
s|cs-137 3130 08.956% 6.6 8.55 1649 T v 8,68 e | 11856.08 < Cs-137
s|Eu-152 0.24 0.008% 10.1 0.00 2 0.00 0.59 e Eu-152
6|H-3 11 0.348% 132 0.02 ) 0.02 2,08 H3
7]Ni-83 8.6 0.272% 747 0.02 0, ! 0.02 0.29 X NI-83
s|Pu-238 0.07 0.002% 1.8 0.00 0 0.00 0.97 estedipu218
9{Pu-239 0.08 0.003% 1.6 0.00 J 0.00 1.25 : Pu-239
ojPu-241 4.74 0.150% 88 0.01 LA 0.01 1.38 0y Pu-241
t{Sr-90 0.04 0.001% 1.2 0.00 40,00 0.00 0.83 05655 sr-00
3.16E+03 100.000% 6.62 322.68 8.62 11944.041 39.224
Maximum Permissible
sClig Meximum Permissible To Uss This Informetion, Sample
= (25 mrenvy) pClg (4 mwemly) tnput Units Must Be In pCUQ
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) T Ot AllGwable Chalt (acr b oo | PR C s IS T Aliowable Lonn e
24901 ldpmnoo cm=2 24641 Jdpmnoo cmA2
| 25.0lmremtv TEDE Limit
wSNEC:ALz|  75% RESNEC CRASTAIowable Tt
SAMPLE NO(s)=> |ssGs 790' EL., East - Debrls from Pump Stand Small Pipe 18480  |dpmi100 cmA2
Sample Input (pCli/g, Individual Limits Allowed dpm/100 Beta dpm/100 | Alpha dpm/100
Isotope uCl, ate.) %of Total (dpm/100 cm*2) cmA2 mremly TEDE cmA2 cmA2
AM:241 SRR | Vi1 10E0 10 1R 0:003% | s T41 555 0:8 70 0:80 0:8 Am+241
C-14 4.15E+00 0.131% 3,700,000 32.67 0.00 32.67 C-14
Co-60 3.98E+00 0.126% 7,100 31.33 0.11 31.33 Co-60
C8-137 s swiie | 533136403341 £:08,056% | 1732$5.28;000; | 19624684 0.58 4 | w502 22,00 1220 | 1555 24640.6 243 C8:137 5%
Eu-152 2.40E-01 0.008% 13,000 1.89 0.00 1.89 Eu-152 ‘
H-3 1.10E+01 0.348%| 120,000,000 86.60 0.00 Not Detectable H-3
Ni-63 8.61E+00 0.272%)} 1,800,000 67.78 0.00 | NotDstectabte NI-63
P U238 acmi | upn 7,00 X0 25605 |95 07002% | Sy 30} | Rasea 075 595 | st 024G A0S SHR | P23 B ket
[Pu=239 S AR | i 8,00 E20200 | 291 01003 % [ IReitrrnnes 28 0:6 : 0:56 0 K] B0:239 2508
Pu-241 4.74E+00 0.150% 880 37.32 1.06 Not Detectable Pu-241
Sr-90 4.00E-02 0.001% 8,700 0.31 0.00 0.31 Sr-90
100.000% 24901 25.0 24707 2
Maximum
Penmissible
dpm/100 cmA2

Szo— 20- 0069
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SNEC SAMPLE RESULTS

LAB or LAB No.

30
o -

3‘3”“”’8"“ Jon

Location/Description

6966 -62-~825

| BWXT, 0109078-01

SSGS 790' El., East - Debris From Pump Stand Small Pipe

SNEC Sample No.
r

Other ldentifier

SXSD1377
| SSGS/IDTAT Area Sample

Comments:

Analysis Date=> September 4, 2001
Isotope pCl/g (soilids) or pCi/l (if water) or pCi (if smears)
1 Am-241 <0.11
2 C-14 <415
3 Cm-243 —
4 Cm-244 <0.13
5 Co-60 3.98
6 Cs-134 <0.47
7 Cs-137 3130
8 Eu-152 <0.24
9 Eu-154 <0.16
10 Eu-155 <1.55
11 Fe-55 < 66.8
12 H-3 <11
13 Nb-94 <0.07
14 Ni-59 < 6.46
15 Ni-63 < 8.61
16 Pu-238 0.07
17 Pu-239 0.08
18 Pu-240 0.08
19 Pu-241 <474
20 Pu-242 <0.01
21 .Sb-125 <2.7
22 Sr-80 <0.04
23 Tc-99 <0.45
24 U-234 1.42
25 U-235 0.04
26 U-238 0.79
Other Isotopes pClg (sollids) or pCU {if water) or pCl (if smears)
On-site Analysis for Cs-137 —
On-site Analysis for Co-60 —
On-site Analysis for H-3 —_
I-129 < 3.46
Gross Alpha -—_
Gross Beta -
K-40 —
Ra-226 o
Th-232 —_—
Cm-242 <0.14
Th-228 —
Np-237 < 0.01
Ce-144 <3.23

ATTACHMENT__ S - 12




Effective DCGL Calculator for Cs-137 (in pCi/g)

Total Allowable pClig Cs-137 Alfowsble Limit
ROy 7T 2ssre ocvo sy 6.3 Reeni] ocuo
SAMPLE NUMBER(sY=>]55GS Diacharae Tunnel 6 Drain Line
SNEC AL ] 76% SNEC Cs-137 Allowable Limit
76201.67% 25.0|mremy TEDE Limit AT cv,
4603.38% 240 4,0 mremly Drinking Water (DW) Limit Check for 25 mrem/y
Sample Inpot 28 mrsmiy TEDE A - Attowed peug for 26 | B Afiow Value Checked from This Sample
lsotope {pCUQ, uCl, otc.) % of Total Limits (pCl/g) ] o mremdy TEDE . Colun AorB nrenvy TEDE oy L
1[Am-241 5.4 0.106% 9.9 231 0.01 Ay X 0.01 13.64 vore § 3 Am-241
2fc-14 6 0.118% 2.0 0.01 0,13 0.01 75.00 c-14
3|co-60 30 0.590% 36 CIA 0.04 : 0.04 214.29 Bk Co-60
4|Cs137 4800 04.330% 6.6 §7) 8.38 2 Lo Ir: 8,88 Ltaitit 18181.82 Cs-137
s|Eu-152 20 0.293% 10.1 0.03 1 0.03 40.50 Eu-1562
s{H-3 100 1.965% 132 $1: 0.13 A 0.13 18.94 ST HS
7|N183 &5 1.081% 747 ) 0.07 19 0.07 1.84 Ni-63
o|pu-238 18 0.031% 18 0.00 O 0.00 2222 Pu-238
s{Pu-239 28 0.049% 1.6 g, 0.00 5 0.00 39.08 ] Pu-239
10|Pu-241 50 1.179% 86 k] 0.08 gso 0.08 17.44 ., Pu-241
14]sr-90 8 0.157% 1.2 0,813 0.01 ¢] 0.01 166.67 8r-80
5.09E+03 100.000% §.77 110.54 8.77 18800.419 184.136
Maxfmum Permissible
pClg Maximum Permissible 7o Use This Information, Sample
(28 mromyy) pClg (4mremy) input Units Must Be In pCUQ

] - l;' INIWHOVLLY
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Effective DCGL Calculator for Cs-137 (dpm/100 cm*2) TN 2
8150 dpml1 00 cmA2

l 25.0]mrem/y TEDE Limit

: IQSNEC:MI 75% EZENECTRASTAWABI Timitek
SAMPLENO(s)=> |gs5gs Diacharge Tunnel 6" Drain Line | 6113 [dpm/100 cm*2

Sample Input (pCl/g, Individual Limits Allowed dpm/100 Beta dpm/100 | Alpha dpm/100

Isotope ucCl, etc.) % of Total (dpml100 cm*2) cmA2 mfemly TEDE cmA2 cmA2
Ant-24118R0na8 | HeE 5A0E400 R [ 01 08 % | SmeprRe 2 Te | s O M7 AeeR [ PR 874 9 508 NNNWANNN e O 11 74 | Anre24 1 3uven
c-14 6.00E+00 0.118%| 3, 7oo 000 10.19 0.00 10.19 \\\\\\&2\\\\\\\\ C-14
Co-60 3.00E+01 0.590% 7,100 |  50.94 0.18 50.94 \\\\\\\\&\\\\\\ Co-60
(C5e1 37 szmtints | 9 4,00 E+ 0308ma | w6 0410 80 % | SR 20,000 |96 15071 DY e (20 pesh |43 8160:2288 A\\\\WA\\\ CR1 3Tzt |
Eu-152 2.00E+01 0.393% 13,000 33.96 007 | 3396 \\\\\\““\\\\\ Eu-152
H-3 1.00E+02 1.965%| 120,000,000 169.79 0.00 Not Detectable NNN\\WANH-3
Ni-63 |__5.50E+01 1.081%| 1,800,000 93.39 0.00 Not Detectable \\\\\\\\\&;\\\\\\\ N\ Ni-63
P2 2l YR0/031% | Faraweane R 2rI2% TR \\\\\*}\\\\\F 2272088 PU=23
PLE2393 e | 0B 0:049% | SaRe a2 8} s 4104 RS OMSRE N NNANN\N peiA 24 it | PUE239 iy
Pu-241 6. ooe+o1 1.179% 880 | 101.88 2.89 | Not Detectable \\\\\\\\W\\\\\\\ Pu-241
Sr-90 8.00E+00 0.157% 8,700 13.58 0.04 13.58 &\\\\\\“;\\\\\\ Sr-90

100.000% 8640 25.0 8259

Maximum
~ Permissible
dprv100 cmA2
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SNEC SAMPLE RESULTS
LAB or LAB No. Location/Description
[ Teledyne-Ti#-16599 Discharge Tunnel 6" Drain Line Scraping
SNEC Sample No. Comments:
| $X10SD390033
Other Identifier
| SSGS/DTAT Area Sample
Analysis Date=> July 22, 1999
Isotope pClig (soilids) or pCil (if water) or pCi (if smears)
Am-241 5.4
C-14 <6
Cm-243 <04
Cm-244 <04
Co-60 30
Cs-134 <2
Cs-137 4800
Eu-152 <20
Eu-154 <5
Eu-155 <9
Fe-55 —_
H-3 <100
Nb-94 <2
Ni-59 <100
Ni-63 55
Pu-238 1.6
Pu-239 2.5
Pu-240 2.5
Pu-241 <60
Pu-242 <04
Sb-125 <20
Sr-90 <8
Tc-99 <10
U-234 0.45
U-235 <0.2
U-238 0.57
Other Isotopes pClg {sollids) or pC (if water) or pCl {if smears)
On-site Analysis for Cs-137 -—
On-site Analysis for Co-60 —_
On-site Analysis for H-3 —_
|-129 <5
Gross Alpha —
Gross Beta o
K-40 < 50 (39.8)
Ra-226 <70
Th-232 —
Cm-242 <0.4
Th-228 <7
Np-237 —
Ce-144 —_

arrachvent_ 9 - 3
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SNEC CV STEEL SHELL MODEL

All Dimensions are in Feet
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MicroShield v5.05 (5.05-00121) 35 4 Y

GPU Nuclear
Page :1 2> By File Ref:
DOS File : CVSHELL.MS5S 16}6 (02— Date:
Run Date : October 5, 2002 By:
Run Time: 4:52:16 PM 6966 02— 025 Checked:
Duration : 00:00:15
Case Title: CV Shell
Description: Y Sector of CV Shell Model
Geometry: 13 - Rectangular Volume
Source Dimensions

Length 1.746 cm 0.7 in

Width 399.254 cm 13ft1.2in

Height 609.6 cm 20ft 0.0 in

Dose Points
X Y Z

#1 51.74625cm  304.8cm 1.99e+02 cm
1f8.4in 10f0.0in 6 ft 6.5 in

Shields
Shield Name Dimension Material Density
Source 15.009 ft? Iron 7.86
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies
Nuclide curies becquerels uCi/cm?® Ba/cm?
Co-60 6.5141e-006 2.4102e+005 1.5327e-005 5.6710e-001

Buildup
The material reference is : Source

Integration Parameters

X Direction 40
Y Direction 40
Z Direction 40
Resuits
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.6938 3.932e+01 3.742e-05 6.093e-05 7.224e-08 1.176e-07
1.1732 2.410e+05 4.,55%e-01 6.715e-01 8.147e-04 1.200e-03

ATTACHMENT._ S - L




Page 1 2

DOS File : CVSHELL.MS5
Run Date: October 5, 2002
Run Time: 4:52:16 PM
Duration : 00:00:15

Energy Activity
MeV photons/sec
1.3325 2.410e+05
TOTALS: 4.821e+05

Fluence Rate Fluence Rate

MeV/cm?*/sec MeV/cm?/sec
No Buildup With Buildup
5.372e-01 7.726e-01
9.932e-01 1.444e+00

ATTACHMENT_ & - 3

Se 4 49

.3 \elofo L
cl0-07 =025
Exposure Rate Exposure Rate

mR/hr mR/hr
No Buildup With Buildup
9.321e-04 1.340e-03
1.747e-03 2.541e-03



MicroShield v5.05 (5.05-00121) Z
GPU Nuclear 4’ jj"
Page N )""‘25 File Ref:
DOS File : CVXPLUS.MS5 '°‘ olog™ Date:
Run Date: October 5, 2002 Co-02— p25~ By:
Run Time: 4:58:39 PM Checked:

Duration : 00:00:15
Case Title: CV Shell
Descrlptlon X and Z Plus Sector of CV Shell Model
Geometry: 13 - Rectangular Volume

Source Dimensions

Length
. Width
Height

#1

Shield Name

Source
Air Gap

Source Input

1.746 cm
561.2 cm
609.6 cm

Dose Points

X
148.7424 cm
4 ft10.6in

Shields
Dimension

5.97e+05 cm?

‘Grouping Method : Actual Photon Energies

Nuclide curies becquerels
Co-60 9.1564e-006 3.3879e+005

Buildup

pCi/cm?
1.5327e-005 5.6710e-001

The material reference is : Source

Integration Parameters

0.7 in
18ft4.9in
20t 0.0 in

Y Z
304.8 cm
10f£ 0.0 in

Ocm
0.0in

Material Density

Ba/cm?

7.86
0.00122

Iron
Air

X Direction 40
Y Direction 40
Z Direction 40
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?3/sec MeV/cm?3/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.6938 5.526e+01 1.467e-05 2.314e-05 2.833e-08 4.468e-08
1.1732 3.388e+05 1.765e-01 2.509e-01 3.154e-04 4.484e-04
1.3325 3.388e+05 2.072e-01 2.876e-01 3.595e-04 4.990e-04

ATTACHVENT__ S - al




Page 12

DOS File : CVXPLUS.MS5
Run Date: October 5, 2002
Run Time: 4:58:39 PM
Duration : 00:00:15

Energy Activity Fluence Rate Fluence Rate
MeV photons/sec MeV/cm?3/sec MeV/cm?/sec

TOTALS: 6.776e+05

No Buildup With Buildup
3.837e-01 5.385e-01

ATTACHMENT. g - g
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Exposure Rate
mR/hr

No Buildup
6.749¢-04

Exposure Rate
mR/hr

With Buildup

9.474e-04



MicroShield v5.05 (5.05-00121) 29 A H ’-f

GPU Nuclear ' {
Page :1 3 Bre~p—  File Ref:
DOS File : CVMINUS.MS5 to)e Joz_ Date:
Run Date : October 5, 2002 ©0900-07- 25 By:
Run Time: 5:01:03 PM Checked:

Duration : 00:00:15
Case Title: CV Shell
Descrlptlon X and Z Minus Sector of CV Shell Model
Geometry: 13 - Rectangular Volume

Source Dimensions

Length 1.746 cm 0.7 in
Width 162.218 cm 5f 3.9in
. Height 609.6 cm 201 0.0in
Dose Points
X Y Z
#1 148.7424 cm 304.8 cm Ocm
% 4 ft 10.6in 10t 0.0in 0.0in
Z
Shields
Shield Name Dimension Material Density
Source 1.73e+05cm® Ilron 7.86
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm? Ba/cm?
Co-60 2.6467e-006 9.7929e+004 1.5327e-005 5.6710e-001

Buildup
The material reference is : Source

Integration Parameters

40
40
40

Exposure Rate

Exposure Rate

X Direction
Y Direction
Z Direction
Results
Energy Activity Fluence Rate Fluence Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec
No Buildup With Buildup
0.6938 1.597e+01 9.526e-06 1.424e-05
1.1732 9.793e+04 1.122e-01 1.518e-01
1.3325 9.793e+04 1.311e-01 1.735e-01

ATTACHMENT. £ . b

mR/hr
No Buildup
1.839%e-08
2.006e-04
2.275e-04

mR/hr
With Buildup
2.749e-08
2.714e-04
3.010e-04



Page 2

DOS File : CVMINUS.MS5 T
Run Date : October 5, 2002 o 4 |
Run Time: 5:01:03 PM B By to]éf02_
Duration : 00:00:15 4
06-62—-062.5"
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?3/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
TOTALS: 1.959e+05 2.434e-01 3.254e-01 4.281e-04 5.724e-04

ATTACHMENT, -



MicroShield v5.05 (5.05-00121)

. A &

GPU Nuclear ,
Page :1 Ry
DOS File : DTMODEL.MS5 CF00-062— 025~ Date:
Run Date: October 5, 2002 By:
Run Time: 8:22:10 PM Checked:
Duration : 00:00:02
Case Title: 8" Pipe End
. Description: Discharge Tunnel Pipe Model
Geometry: 8 - Cylinder Volume - End Shields
Source Dimensions
Height 60.96 cm 2 ft
Radius 10.16 cm 4.0in
Dose Points
X Y YA
#1 Ocm 110.998 cm Ocm
0.0in 3ft7.7in 0.0in
Shields
Shield Name Dimension Material Density
Source 1206.372 in® Concrete 1.4
Air Gap Air 0.00122
Source Input
Grouping Method : Actual Photon Energies
Nuclide curies becquerels puCi/cm? Bq/cm?

Ba-137m 1.6704e-007 6.1805e+003 8.4497e-006 3.1264e-001
5.6000e-008 2.0720e-003

Co-60 1.1071e-009 4.0961e+001
Cs-137 1.7658e-007 6.5333e+003 8.9320e-006 3.3048e-001
Buildup
The material reference is : Source
Integration Parameters
Radial 40
Circumferential 40
Y Direction (axial) 40
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.280e+02 1.432e-06 1.735e-06 1.193e-08 1.445e-08

l

srracHmenT L -




Page

1 2
DOS File : DTMODEL.MS5
Run Date: October 5, 2002

Run Time: 8:22:10 PM
Duration : 00:00:02

Energy
MeV

0.0322
0.0364
0.6616
0.6938
1.1732
1.3325

TOTALS:

Activity

photons/sec

2.361e+02
8.591e+01
5.561e+03
6.682e-03
4.096e+01
4.096e+01

6.093e+03

Fluence Rate

MeV/cm?/sec

No Buildu

2.754e-06
1.520e-06
1.301e-02
1.667e-08
2.089e-04
2.487e-04

1.347e-02

srrachvent_@ - 2

Fluence Rate
MeV/cm?/sec

With Buildup

3.355e-06
1.984e-06
2.562e-02
3.241e-08
3.566e-04
4.117e-04

2.640e-02

4. s, 4
aB.38 1o]6 | oz
CG?Q’J’OZ,-——oz_g
Exposure Rate Exposure Rate
mR/hr mR/hr
No Buildup With Buildup
2.216e-08 2.700e-08
8.638e-09 1.127e-08
2.522e-05 4.967e-05
3.218e-11 6.258e-11
3.734e-07 6.372e-07
4.315e-07 7.143e-07
2.607e-05 5.107e-05



MicroShield v5.05 (5.05-00121) 12, 44

GPU Nuclear 3 . Dy 0\6/0s
Page 11 O o ‘ File Ref:
DOS File : 18LINE.MS5 02— 625 Date:
Run Date : October 6, 2002 By:
Run Time: 9:22:01 PM Checked:

Duration : 00:00:44

Case Title: Tie Line
Description: 18" Line Between Intake & DT

<=f=»metry: 12 - Annular Cylinder - External Dose Point
Source Dimensions
Height 304.8 cm 10ft 0.0 in
Radius 20.32 cm 8.0in
. Dose Points
X Y Z
#1 74.168 cm 152.4 cm Ocm
2ft5.2in 5f0.0in 0.0in
Shields
;b\x Shield Name Dimension Material Density
Cyl. Core 20.32 m? Air 0.00122
Source 025 m Concrete 1.4
Shield 3 014 m Iron 7.86
Transition Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies
Nuclide curies becquerels uCi/cm? Ba/cm?®
Ba-137m 8.8740e-007 3.2834e+004 8.4497¢-006 3.1264e-001
Co-60 5.8812e-009 2.1761e+002 5.6000e-008 2.0720e-003
Cs-137 9.3806e-007 3.4708e+004 8.9320e-006 3.3048e-001

Buildup
The material reference is : Shield 3

Integration Parameters

Radial 40
Circumferential 40
Y Direction (axial) 40
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?3/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 6.798e+02 6.912e-40 1.700e-30 5.758e-42 1.416e-32
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. DOS File : 18LINE.MS5 49 1 44
~ Run Date: October 6, 2002 8.3
. Run Time: 9:22:01 PM N
Duration : 00:00:44 6%20- 627 2
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec  MeV/cm?/sec MeV/cm?/sec mR/br mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0322 1.254e+03 1.671e-38 3.187e-30 1.345e-40 2.565e-32
0.0364 4.564e+02 3.005e-29 3.653e-29 1.707e-31 2.075e-31
0.6616 2.954e+04 2.394e-02 6.275e-02 4.642e-05 1.217e-04
0.6938 3.550e-02 3.125e-08 8.044e-08 6.033e-11 1.553e-10
1.1732 2.176e+02 4.670e-04 9.774e-04 8.346e-07 1.747e-06
1.3325 2.176e+02 5.751e-04 1.146e-03 9.978e-07 1.989e-06
TOTALS: 3.237e+04 2.499%e-02 6.488e-02 4,825e-05 1.254e-04
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