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1.0 PURPOSE

The purpose of this Decommissioning Technical Basis Document (DTBD) is to establish
the basis for the use of a survey unit size of 319 m2 for Class 1 structure surveys.

2.0 DISCUSSION

NUREG-1575 provides suggested survey unit sizes in section 4.6 (100 m2 for
Class I structures). The NUREG requires that the survey units share common
characteristics and be limited to a single classification. The NUREG further
states that survey units be consistent with the dose model used and notes that
Class I indoorrooms could be a single survey unit or could be split into lower
and upper survey units if floor contamination is significantly greater than that on
the upper walls and ceiling. The only real constraints are consistency with the
dose model and controlling the size such that the sample density is not less than
that described for the suggested size. This technical basis document establishes
a survey unit size of 319 m2 as being consistent with the dose model used in the
LTP (DTBD 04-004) for structures, demonstrates that the annual dose rate of 25
mrem is achieved, and preserves the sample density of NUREG-1 575. In
addition, conservative area factors for use with the larger survey unit size are
provided.

3.0 DEFINITIONS

Area Factors-a geometry correction factor applied to the activity in a small area which
results in a value which exceeds the DCGL and yet still maintains compliance with the
release criterion.

Sample Density-the number of measurements required in a survey unit per m2 which
provides an adequate number of values to meet the requirements of the statistical test
used at the applied confidence level. Sample density is a function of survey unit size
and data variability.

4.0 TECHNICAL POSITION

RESRAD-Build has been appropriately used to determine a conservative room size for
the Building Occupant scenario which meets the criteria outlined in both NUREG/CR-
5512 and NUREG-1 575. Based on the output of RESRAD-Build and the additional
evaluation performed using Microshield to evaluate the external exposure from
structures, RSNGS proposes to~use a maximum structure survey unit size of 3.19 m2

totalsurface area for Class 1 structures. The area factors calculated for 137 m2 (DTBD
05-003) will be conservatively used.

5.0 LIMITATIONS

The survey unit size is limited to Class I structures only.
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In order to ensure an adequate sample density, 45 direct measurements will be required
in a 319 m2 survey unit which preserves the sample density of 1/7 m2 (the sample
density for an N of 14 used with a survey surface area of 100 M2).

6.0 TECHNICAL BASES

N UREG/CR-5512 establishes the basis for the radiological parameters used in dose
modeling. The dose to the building occupant is mainly external whole body dose from
the gamma emitters on the building surfaces. In the section describing the Building
Occupancy scenario, NUREG/CR,5512 points out that the use of an infinite plane
source approximates the dose rate of a room having non-uniform contamination levels
(i.e., contamination is higher on the floor than the walls and higher on the walls than the
ceiling). The NUREG states that dose rates are nearly equivalent using either the
infinite plane or the multiple plane source geometry for rooms in the 100 m3 to 250 m3

size and the infinite plane over estimates the dose rate for smaller rooms. NUREG-
1575 "suggests" a survey unit size of 100 m2 floor area for a Class I survey unit based
on the assumption that a small office would be occupied by the receptor. Therefore the
building occupant dose should be conservatively bounded by the dose equivalent from
the floor surface modeled as an infinite plane Co-60 source at the screening level of
15,200 dpm/1 00 cm2. Attachment 8.1 provides the Microshield run showing that the
infinite plane dose equivalent rate for Co-60 at the screening value is approximately 49
mrem/y for 2000 hours per year.

The NUREG expands the dose model bý describing the room as an 8m by 8m room
with 3 m high walls and also as a 100 m floor area. The model considers the lower wall
contribution, but at a reduced contamination level. Both of these situations were
considered in the survey unit sizes shown in Table 2 (the first and second entries
respectively).

DTBD 04-004 describes the dose model used for the Rancho Seco Building Occupancy
scenario. Using the probabilistic version of RESRAD-Build, room size was analyzed to
determine whether it was a sensitive parameter. Room size was found to be a sensitive
parameter in determining dose to the room occupant and, as a result, a distribution of
site room sizes was evaluated to determine the most probable size with respect to dose

..determination. ý RESRAD-Build determined that a room having a floor area of 137 M2

(11.7 m by 11.7 m) was the most likely and conservative size to use for dose modeling.
Wall height was determined to be 3.89 m which created a room volume of 533 M3 . The
dose model was then used to derive the dose to the occupant located in the center of
the room (i.e., the floor and 4 full-height walls having a total surface area of 319 mi2 )
contaminated at the Total DCGL of 45,500 dpm/100 cm 2 with the nuclide mixture
specified in DTBD 05-015 (Table 1 below). (DTBD 05-015 derived the gross beta
DCGL of 43,000 dpm/1 00 cm2 using the average of the fractions method. The gross
beta DCGL is based on only the beta emitting nuclides in the mixture and correcting for
the remaining non-beta emitting nuclides gives a Total DCGL by the average of the
fractions method of 45,500 dpm/100 cm2 .) Note that Cs-1 37 makes up approximately
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84 percent of the total activity with Co-60 comprising just 2 percent which results in
lower dose rates than the Co-60 plane source model.

Table 1 Total DCGL Converted to uCi/cm 2

Source Term 45,500 dpm/100 cm' DCGL Activity
Nuclide nf dpm/100 cm2  uCi/cm2

Co-60 2.07E-02 943 4.24E-06
Sr-90 8.35E-02 3800 1.71 E-05

Cs-1 34 3.29E-04 15 6.74E-08
Cs-137 8.39E-01 38200 1.72E-04
Pu-238 1 .17E-03 53 2.40E-07
Pu-239 3.73E-04 17 7.64E-08
Pu-240 3.73E-04 17 7.64E-08
Pu-241 5.33E-02 2420 1.09E-05
Am-241 1.05E-03 48 2.15E-07

Sum 1.OOE+00 45513 2.05E-04

RESRAD-Build was then used to calculate the dose equivalent rate 1 m from a floor at
the center of a room and 4 walls of various sizes to determine the dose rate effect on
room size. Floor areas ranged from 64 m2 to 319 m2 and wall heights ranged from 2 m
high'to 3.89 m high. A geometry assuming 319 m2 as a plane source as well as a room
geometry with a ceiling included and a total surface area of 319 m2 were also evaluated
as shown in Table 2. The survey unit size with the DTBD 04-004 dose model applied is
shown in the next to the last row in Table 2. Assuming the Table 1 source term on all
structure surfaces, the dose equivalent rates were all determined to be less than the
infinite plane value and less than 25 mrem/y. Reducing the size of the room reduces
the dose rates as shown in Table 1 consistent with the information provided in
NUREG/CR-5512. The results of the various RESRAD-Build runs are shown inTable
2.

Table 2. TEDE Versus Survey Unit Size
SU Size, m' Floor Area, m' Wall Area, m' Ceiling, m' TEDE, mrem/y

160 64 96 - 16.4
220 100 120 -- 17.5
231 137 93.6 --- 17.2
256 100 155.6 18.8
281 137 142.8 18.6
319 319 . --- 18.1
319 137 181.6 --- 19.8
319 100 120 100 23.1

Area Factors for direct dose were recalculated for a room surface of 319 m2 as shown in
Attachment 8.3. Since the Area Factors presented in chapter 6 of the LTP (DTBD 05-
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003) are just slightly less based on 137 M2 , the LTP factors for direct dose will be used
for evaluation of elevated areas in Class 1 structures.

The evaluation demonstrates that a survey unit size of 319 m2 at the structure surface
Total DCGL activity level meets the 25 mrem/y release criterion under the likely
geometries in which it could be employed: 1) a 319 m2 plane source (e.g., a wall area),
2) a 319 m 2 room with a floor of 137 m2 and four walls of 45.5 M2, or 3) a small cubicle
of 319 m2 with a floor, ceiling and four walls.

7.0 REFERENCES

7.1 NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual",
August 2000.

7.2 NUREG/CR-5512, "Residual Radioactive Contamination From
Decommissioning".

7.3 DTBD 04-004, "DCGL for Structure Surfaces".

7.4 DTBD 05-003, "Soil and Surface Area Factors for Use at RNGS".

7.5 DTBD 05-015, "Structure Nuclide Fractions and DCGLs".

8.0 ATTACHMENTS

8.1 Microshield Run, Infinite Plane Source

8.2 RESRAD-Build Outputs

8.3 Microshield Runs for Area Factors

9.0 RESPONSIBLE INDIVIDUAL

George Pillsbury
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Attachment 8.1

Microshield Run
Co-60 Infinite Plane At Screening Level

DTBD Survey Unit Size.doc 
February 21, 2006

DTBD Survey Unit Size.doe February 21, 2006



DECOMMISSIONING TECHNICAL.BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey. Unit Size of 319 m2 For Class One .Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 6 OF 215

MicroShield v5.05 (5.05-40488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 7, 2006
Run Time: 10:08:57 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title:-Case I
Description: Case I

Geometry: 15 - Infinite Plane

z #

x
Dose Points

x
100 cm

3 ft 3.4 in

Y
0 cm

0.0 in

z.
0 cm
0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
Grouping Method : Actual Photon Energies

Nuclide UCi/cm 2  Ba/cm2

Co-60 6.8500e-005 2.5345e+000

Buildup
The material reference is : Air Gap

Enerav
MeV

0.693&
f.1732
1.3325

Activity
photons/sep

4.134e-04
2.535e+00
2.535e+00

Fluence Rate
MeV/cm 2/sec
-N7 Buildup
.5.910e-04
6.497e+00
7.488e+00

Results
Fluence Rate
MeV/cm 2/sec
With Buildup
.5.910e-04
6.497e+00
7.488e+00

Exposure Rate
mR/hr

No Buildup
1.141e-06
1.161e-02
1.299e-02

2.460e-02

Ex.osureRate
mR/hr

With Buildup
1.141e-06
1.161e-02
1.299e-02

2.460e-02TOTALS: 5.069e+00 1.399e÷01 1.399e+01
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Attachment 8.2

RESRAD Build Outputs
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Contadmi`ation:
Maclids Concentration Dose Cornvesion ,'actr (Library: NFR 13N xMr•idity

[n/estn•]
Cdp=1f=21 Carem/d4Pml

]U-241
1N--41
NU-240
V0-239
NU-228
N•-237

U-z23
U-235
U-234
U-233

VZ-231
TM-i232

TH--230

ZE--229
TH--22E

AC-227
==--226

R--226
1LY--210

•S-137

CS-134
SR-W9o
CO-6O

2.420+-05
4.800X+03
1.-700-+03
1.7001+03
S.340+403

0.0001+00
0-000X+600
0-000X+00
O.OOO1+00

0-000X+000 .oooi-oo
S.000X+00

0-000m+00
C .000:+00

0.0001+00
O.OO0-+00

0-000m+00
o S0002+00

3-620Z+06
1-5001+03

a .eooz•Fo

43 _ 0Z-+05
:9-430"Z-04

1.-640-03

1.-,95E-03

1.44.1-03

2.0021-03
1.212=-04
1.204E-04
1.275E--04
1.-02X-04
4.771X-03
1.2301--03
2.468Z--04

1.814Z-C3
3-642X-04

6.46-9E-04
5.SS01-04
2.422=-03
2.25$21-05.

3-802X-05

Inhalatin]

8.71CLE-03
2. 00Z-01
1.932Z--1

1.932M-01
1.-76E-01
2.432--G01
5.6311E-02

5.5411-02
5.-944E-02
6.0811-02
5.760--01
7-3o 7X--O1

1.46S9-01
9.768E-01
1.556--01
3.029•+00

2-28.7"--03
5.8711-03
6.2142-03

1-4372-OS
2.0811-06
5-•94X--04

9.8652--S

Sme=m3rio

(dj=/I3) I

1.15I1-08
4.304X-O5
2.491X-07

2.2311-07
2-567E-07
5.461X--04
2.63E--07
4-.GG3-04
4.0142-07
8 -9.75--07

5.0451-05
4.588X-07

9_1551-07
7.8421-04
4.2242-03
9.734.E-04

2.515--03
4.-63E-C3
4-698X-06
1.4342-03

32.831-03
1.0351-05

6.62;91-03
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SWSRAD-9U3XD Dose P roqu utmput. Version 3-3 02121106 IS =1:042 Va.,: it
TIZle : 220 x won
Xnpt Ylle : C:A\PKogr•z IFile\R]2SDu,•ia•Lmd'ULDX[,Dsite3.-bld

Source: 5
ro alton-: : NRo. 1 it: S..

Geometry:: Type: Lrea
Pathuray

Direct Ingestion Nate:
Fraction released to air:

eUmov-avble fract•:• :
Ti.e to DmEzve:

O0 y: 10.00 Z: O..O0[m]
mnmgthE[] :1.02+G01 WUdthEmi :3_02+00 D:.rectirn: y

3.4602- 07 [1/br •
.- 170--01

1.000--01

6.280M+04 [day)

2adon Release Fr-aclto: 0.000X+00

CoNutmanetuation: t
Dome Conversimn Factor (trxbary: VGR 1s morkcidty

Ingestion
[dpum/=2) [nze-IdpuI

NU-241
311-241
WUý-240
pu-238
Pu-238
XV-2Z37
U-2346
17-23S
17-234
U7-233
VA-231
TH-232
TH-230
3X-229
3W-228
JLC-227
NI-228
RJL-226
Va-210
CS-137
CS-134
sx-s0
CM-60

2.420Z+05
4-800Z+03
1.70C0+03
1.700Z+03
6.840Z+03
0O.OOOE+00
0. 0002+00
0-000x+00
O.OOO+00

0.000Z+00
0-0002+00
0.000m+00
0.0002+00
0.0O+00
0. 00z+00
0.000X+00

0.000Z+00
0.000X+00
0.000m+00
38.202+06
1.56002+03
3.8002+05
.9.430Z+04

3.6081.-0
1.640Z--03
1.. 58S--03

1.5952--03

1.441E-03
2.002x-03

1.204--04

1.-27E-04
1.302E-04
4.77SE-03
1.280Z-03

2.468--04
1.81AE-03

. 642E--04

-.498E-04
.-950--04

2.4222X-03
2.2&22-OS
8.802E-05
6.8832--Os
1.2122-Os

(dpzz/T3x i

3.7•16--03 1.1512--08

2.0002-01 4.304X-0S
1.932X-01 2.4988-07

1.9322-01 2.23123-07

1-.76E-01 2.667--07
2.432X-01 5.4612-04
6.4631--02 2.-6362-07
5.541X-02 4.063Z-04

.S442-02 4.0142-07

6-.0812--02 8.-57E-07
5."76--01r 9.0498--05
7.387E-01 4.-883-07

1.4682-01 9.155E-07
9.-748--01 7.8427-04
S1.SE--01 4.224Z-03
3.029X-00 -.734"-'04
2.287"•-03 2,5X15-03
8.071X-03 4.646SX-03
6.2142-03 4.6892"-06

1-.487.-0S 1.4342E-,03
2.081--0S 8.9838-03
5.-094-04 1.038--05
S. 66SX-OS 46.6282-03
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&&RXS2AD-DDILD Dome Proq~um Ommtput, Versiom S -. 021221046 13:20:42. Page:
T.ile : 220 =a room
r.I=u File : C: -%Vogr=m FiLes,%R2S2=D mmily~tBU1DsiteS.b.d

xvaluatio, TI.e: 0.00000000x900 yeazs

9 d4k&

:=:= ]lsae,•t; for: Size: 1

- Source Inforeatlan=

Source: 1

-catlon::- Room= 1 x: 8..
Gecmetry:: Type: xArea
pathway .: I

i••ectz ]•estion at•e:
rLact-o• released to &ir:

Rezu=avsle fraction:
Tine to 3uemove:

00 y: 1.00 z: 0.00 [ml
LZ-g;h[,3n :1.40-W+01 lifdzh[mE :1.002401 Di-ect•io: z

3-.450Z-07 CIbhrl
5-1710-01
1.000z--01
5.280-+04 [day]

Con.ami.ation: Nucl•ie Concentrtion

VOU-241 2.420Z-05
AMX-241 4-8001*03
V--240 1.700Z+03
FP!-239 1.700X+03
W--238 5.-40Z+03

XV-237 0.000--00
U-236 0.0002+00
0-235 0.000-*00
0-234 0.a 002*-00
0--233 0.0001+00

L'-231 0-.0002-400
"1-232 0.000•-00

TH-230 0.000--00
32.1t29 0.000Z+00

T--228 0. 000-00
AC-22"7 0.000X+00
1'-229 0.0001600

IM-226 0.0001M00
S3-210 0.0001+00

CB-137 3.820Z+06
CS-134 1.5002*F03
sx-ý90 3-8001*05

CD-60 9S4302*04
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** R-SRAD-DUZL, Dose ]zogram Ckutpn, Vezrion 8..3 02/21/06 13:20:42 Page:" 10 *
TItle : 220 =2 zoom
Input FiLe : C:P'r•om=ga Files)ZS;R1RDFaaE i1.y•\3sLD~ulte3.bl3d
Evaluztion T.me: 0.0000000OZ-00 years

Sou=ce: 2
Loclin: : Room : I x: 0.
Geometry:: y- pe: -zea
patbivay

Direct. ZUgeStu Rate:
Faction rzeleased to aiz:
Rezivable fraction:
71-- to Remove:

00 7y: 5.00 Z: 0.00 [=I
Length[mI :1.001+01 11Widt-h[-,, :3.003-00 Dir.zection: x

3.450-07 [1/h=1
5.1701-01
1.000Z-01
5.-28O,04 [,dayl

Contamin t~in-: : NiUClide Concean-trairn

LIU-241 2.420+405
,N-241 4-.80+1+03

V--240 1.700E+03
V[-239 1.700X+03
RU-230 £.-3401+03
NP-237 0.001+-0-
U-2346 0.000Z-00
V-235 0.0GO0+00
U-234 0.000.+00
U-233 0.000]+00
VA-231 0.000Z+00
=--232 0.000Z+00

TH-230 0.-00-+00
XR-229 0.000Z+60
=3-228 0.000Z-00
JLC-227 0.000Z+00
23L-228 0.00M+00
IM-226 0.0001-00
VP3-210 0.000-4-00
CS-137 3.8201+06
CS-134 1.5001Z03
SR-9O 3.8001+05

CO-6O 9.420Z+04
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r, N2ESR3-BW3MD Dose Prgru Ouau,, .Ver:icn 3-.3 021211O: 13:20:42 Page: 11 d.

Title :220 m2 or
Xnpu File : C:%Wrogrm=a F"les•UESRD Fmuziy•DUID=siteS.b.d
Evaluation T1lxe: 0-8OO000000Z*00 years

Source: 3
Lrcmti:m: Racm 1 x: 6.00 Y: 0.00 X: 0.00 r[m
Gemetzy: : Tyie: Ae=a Lezh•[h•I -:1. G=+8-1 Width Wl :3. 001+00 Directdon: y
pattmay

Dire=t Ingestion Rate: S.45GZ-07 [/lrk!
Fr•amco= released to ai=: 5.170Z--01
Removable fac=tio•: 1.000z--01
Time t6 Resume: 5.2803E+04 [dayl

Cmntamuaticun- : Nuc_1.ide

WU-241
3)[-241
]•U--240
•U-239
0--238

ULI-237
U--2I
U-236
U-234
U-2t3
]--231

TH--230

T•-223

AC-227
1M-228
•I--226

V--210
•S-137

S--90
co--ic

[dpmz/iZ]
2.420"Z05
4.609E+03
1.-700"403
1 -700Z+03

-.340+-03
0.0003:4-00
0.6000+00
0.000Z+00
0.00-O+00

0-000Z1+000 _OOOE+00

a -000X+00
0.000Z+1400

0-000X+00

0. OOO.E4+O

0.-000Z*00
a0-000X*00
0.0001*00
3.820X4-06
1.. 500-03
3. 00x'04-O5
9.430E+04
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6,, D2ESRD-ZLD Dove =zqgrzm C;tutm. Versi, ,-,3 02/21/r0 18:20:42 Vage: 12 04
Title : 220 2. zoom

]np= FilLe : C: %pxogrua= Filen\3SRlD runily\3,IDf,8,ite3.bid
EvaluatUi,,'n TI.e: 0.000000002+oO years

Soaxce: 4
Loctio:: a ot= : I - x: 10.1
Geometzy:: Type: A.rea
Pavbwray :

DirecZt n .eaton RazeaZ:
FkaCtion releasred to uTir:
Remawable fraction:=
rhwe to Remzove=

30 y: a. 00 z: 0.0O [ml
Leng'th[mJ :1..'0-01 Wi1dth[m :8.00X400 Direction: x

3.,4S,-07 [1/'l
5.1702-01
1.0002-01
5-.280Z04 [dayl

ConanEninat- -o:: Nuclide Cbnceutratonn
Edsmi'hz2l

11-241 2.420Z+GS
A--241 4.800G+03
PU-240 1.700X+03
WU-239 1.700E+03

PU-292 5.. 40X+03
NP-237 0.008"+00
U-236 0.0003+00

--2"3 0.000x280
0--234 0.0002600
ID-223 O.000O+00
1--281 0.000Z+00
TH-232 0.0002*00
3X-230 0.000X+00
T--229 0.000x600
TH-228 0.0002*00
AC-227 0.000x+80

R--228 0.000X1+00
lA-226 0.000:E+00
pB-Z-9 0.000x+00

CS-1-2. 8- 2-8(+06
CS-134 1.5002X03
SX-90 3.800Z+05
CO-60 9-430Z+04
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ZESRAD--thD, Done V=ogr-m "utpu. Vexrsio 3.3 021ZI1/06 13:20:42 Page: 13 60
Title : 220 n2 roc
ZXupt N.le : C:- \]ogr:am File"smS'3DLuzLt1y3•BU1L,•fSitze3 -bad
EValuation TIme: 0.000000003*-+00 years

Source: 5
mocatLJi:.: Roc=. 1 x: 5.

GeretZy:: T"ype: =rea
U;athuay

aDirect 9 gestin late:

Rel•uable fraction:
Time to lemume:

O0 y: 10.00 X: 0.00 Eil
,ez2?.h[.zz :1.002*01 Wlidth[. :3.003-00 .Diection: y

3.4503"-07 E1/1=h
5.1703-01
1. 00.3--0l
5.2303*04 [day]

CContaý-iuat&on: Nacli~de Concentnt~ionn

[dLr=/=2l
PLU-241 2.420"*OS
2--241 4-80007+03
PU-240 1.700X+03
M1-23- 1.7002+03

1--233 S.340Z-03
P-237 0.00Z"-00

U--23 0.a0004-00

U-235 0.000Z300
U--234 0.000Z+00
U-233 0. 00Z-00
PA-231 0.000Z*00
r--232 0.0003+00
=3-230 O.OOOZ300
3W-229 0.0003*-00

3Z-228 0.000'-00
ZC-227 0.0003*00
I--228 0.000X*00
R--226 0.000X-00
]-13-210 0.000m+00
CS-17 3.8820X-06
CS-134 1.500X*03

R--90 8.8003+05
CO"-6O 9.430Z-04
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SSRiXD--HIULD Dose Pxrogxa Outp.ut;, Verio,,- 3.3 02/21/06 13:20:42
Tlitle : 220 =2 ooxn
lptm=F;Nle : C:%.Pogx-a= FNilegs]R1SA,1DFamiulyD11BUD'site3_:bld
Eval•,laticrm T74e: 0.O0000000-I-O yeazs

Page: 14 46

= NIZSRD.ýD D e Tables =

Sozrce Cctzibzutions to Recepteo Dozsems

Somrce Source
1 2

1.22Z*01 1.33X+00
1.22Z+01 1.33Z+00

1-33Z*00
1-33m*00

SouLrce

4
1.33Z+00
1.33m+00

S••rce Toatal
. a

1.331*00 1.7S-*01
1.33X-00 1."7s-01

Reciepptor
TotaL

I
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aRSRAD-BUILD Dose Program OtPFUZ. Version 3.3 02/21/06 13:20:42
Title : 220 =2 xxom
1=p=t File C: C'-Program FilezRZSRADL_Yrmm1yBUILD~nsiteg-bid
Xvaluation Ti.e: O..O00000000-*00 year-

PaUmay Detail of Doses

Page:- 'I'S &

Scorce: 1.
Receptor

I
Total

Somrce: 2
Receptor

1

Total

Source: 3
Receptor

I
Total

Source: 4-

Receptor
I

Total

Source: 6
Receptor

Total

External
I.- 07E+01
1.-07E01

B. 71.E-01
8.71E-01

8.71--01
8.71Z--01

Extexual
8.71E-01

8 .71--01
8-72E-01

Deposit•on
8.03Z-02
83 _03--02

Deposition

9. 10--03
9.101--03

Diposition
9-ILoE-03
9-101-03

Depos~iton
9 -IOX-03
9-I10O--03

DepostZ-on

a -101-03

2-073C-05

6.20x-ofi

6.201-06

Immeraion
6.70Z-06

6.20Z-06

lnalati&Zon
1.90--01
1.9SE--01

lrI-Xalation

S - 49E--02

S -•69--02

Inhalation
G!.91-02

B.6C9-02

I-1--ation

56-63-02
Ep - 9Z-02

IRadon

1.4sx-24
3 -4SE-24

1.04X-24
1.041-24

Radon

1-04:E-2

1.04E:--24

1.041--24

Radon
1.04•E-24
1. -04-24

Radon
1-.043E--4
1-04:E-24

Ingestion
1. 30-00

.3-11-01

Ingestion=

9-91X-01

3-911-01

3.92Z-01

.911--01

Ingestion

3-923-01
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4-6 RESM'D--UIW Dose Vrogrum Oxtpzt Vesi-fon 3.3 02/21/06 :1:20:42 •age: 16 &h

Title : 220 =2 toon

Zvaluatom Tfue: 0.-00000000--00 year.

NuliLde Dealil of Doses

sour-ce: 1

NU-.ide Reeptor Total
1

PU-241
VU-241
AU(-241
MV-237
11-233
TH-7-29
M4-241
331-241
NP-237
11-233
TH-229.

PYU-240
YU-240
11-236
THI-232
TH-228
P3-228

PU-239
P11-239
11-235
DA-231L
JLC-227

PU-222
PL-238
11-234
TH-220
RA-226
WPH-210

CS-137
CS-137

CE-134
CS-134

SR-90
sR-90

WG-60
CO-6o

1.001--01
S .311•-03

-7r.311--10
1.081•E:-16

3.22--20

1.33E-01
2.76.-08
S.40Z-1-
2-.01X-18

4.-63--02
1.12]X-10
2.24--20
1.23--23
1.20•-22

4.64Z--02
4.343C-12
4 .811-16
9.03X-18

1-233E-01
3.5i31-08
2 _ 45X-13
3.41Z-17
3.34--19

1.00:--l
531s---03
7.-1--10
I.08--1G

.22---20

1-33x--01
2-7EX-08
5.40Z-15
2.01X-18

4.-63-02
1.12E-10
2.24--20
1.23X-23
1.201-22

4.64•-02
4.34.-12
4.8•11:-16

9.03X-18

1.232-01
S.531--08

2.45X-13
3-411-17
3.341-19

1.051*'01 1.051*401

9.293E-03 S.-29-03

2.-67-01 2.57•-01

9-601-01 9-601-01
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RXSRNA3M-BU3 Dose Progxzm GOutut, Vesion 3.3 02121106 13:20:42 Page: 17 &&

Title : 220 =2 zc=
Input File : C:%RPzogxmm FileszR1SwZDFamilY•UILDsite3_b.ld
Evaluatio=, Tie: 0.. 0000000oz0-0 years

Sou•rce: 2

N==3lde Receptor
1

V"-.241
VO-241
AN-241
UP-237
U-233
TH-229

311-241
314-241
IM-237
U-233
111-229

V0-240
VU-240
TJ-236
111-232
3EH-228
RIL-228

PtJ-239
IPU-239
U-235
PA-231
AC-227

P0-238
10U-238
U7-234
7H1-230
RA-226
RB-210

CS-237
CS-137

CS-134
CS-134
=n-so

*SU-90
*c0-soo

CO-60

Souxrce: 3

3.011--02
1.581-03
2.14Z-10
3 -.24Z-17
9.511-21

32..9o"-02
8.05z--09
1.62--15
5. 93Z--19

1.-39Z-02
a. -sz--11

6.73--21
2154Z-24
2.44X-23

1.39Z-02
151--12
1.44Z-16
2.651J•-18

3.67Z--02
1.. 06X-08
7.-51-14
6-171-18
1.001Z-19

Tot~al

3.0:13-02

2.14E--10
3-24Z-17
S..1]E--21

:3.981:-02
S .051-05

1.626-15

1.31--02
3.s3--11
C_73--21
2.54E-24
2.44X-23

1.39--02
1.. 15--12
1.44X-16
2.69X-18

3.671-02
1.1GE-08
7-. 351-14
f.17--11
1 .00--19

1-04•+00 1.;041-00

8.356-04 8.3-53-04

7.49E-02 7-.49Z--02

8.-053-02

U--241
20-241

ReCeptror. TOt•aX
1

3.012--02 3-012.-02
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- USV•-9EI•• D Dowe Pz•cg'a• Oustpu, Vexzsc= 3.3 02/21/06 137:20:42 Pave: 18 22

Title 2 220 a2 rem,

i•r•nLtile C: C ORr0ogruFie4-_G f ie
Evalatin Tiue:0-00000000m+00year

AN-241
NP-237
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LcX=tio:: Room : 1 x: 5.a
Gecmetry: : Ty1e: Area,
Latb•y : z

Dixec=t2 Izgetln em]ate:
Fr;tizon weleased to air:
Remnu-ble factionm:

.Time to Remzuve:

00 y: 0.00 Z: •.000[m]Leng.hrmI :1.002401 width~mI:3] =..o0020 Drectio=,: y

* 3.450:-07 EI/hr3
.'1702-01

1..000-01
-. 280Z404 [dayl

Radon Release F:actJimn: 0.000m+60

NacIide Conucentxrat-ion Done Converso.• Facor,,, (Lbr"ry; FG"R 13 ]otbidity

ir- estion
[dpulj2l [rmemfdixl

LYM-241
3)M-741
PU--240
r0-239
IPU-238
MR-237
U-226
u-235
U-234
lu-rn
LTA-231
TU-232
TH-230
IN-229
13-228
AC-227
23L-228
RA-226
W3-210
CS-137
CS-1L34
SR-90
Mo-68

2.4202+05
4.-770C03
1.7002*0G3

1.7002-03
5-3402403
0-0002*00
0.0002*00
0-000:E+00
0-000m+00
0-6000+00
0.600E2*00
0.0002*00
0.000X+00

0.0002*00
0.0002*00
0-0002*00
0.060X+00
0.0002*00
3.-820Z*046
1. G500-03

3.800*054G

9-430Z*04

1.-640:-03
1.595--03
1.5952--03
1.441E-03
2.0022-03.
1.222•-•04
1.204Z-04
1-27SX--04
1,302X-04
4-77S2-03
1-230--03
2.46&E-04
1.814Z--03
3.642--04
46.665E-03
6.496E-04
5.950X-04
2.4222--03
2.2522-05
3.3022:-05G
6E.8631:-05

•1..2122-.05

Inha•Lat; i.,-, Oubm•zueaian•

(.dm=Z3) I
3.71cm-03 1.1521-08
2.-000-01 4.304E-05
1-932E-;O1 2.43SX-07
1.9322:-01 2.232X1-07
I1.766E-01 2.5672-07
2-4322-01 S.4621--04
5-621E-02 2-6341K-07
£.541X--02 4.06=--04
,.946--02 4. 0141--07.

G-.081-02 8.574E-07
5-76S2--1 9.049E--G5
7-.87--01 4.9882--07
1.4682-01 S.15,5-07
9.7682o-01 7.8422-04
1.5EE--01 4.224.-03
3.029*00 9-.734--04
2.287X-03 2-.15E-03
8.8721-03 4.66a31-03
6.2141.-03 4.69SX-06
1.4372-05 1.434E-03
2.0821-G5 a J.9832-03
5.8941-04 1_033---G05
9.6652-05 46•_6 --03
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R* 15R31D-B Zke oPnrrmw Oatpumt Veerltn 3-8 .. 021ZI/ 156:14:05 Wage: 7 ''

itle :. 319 ,= 10o .
Int ]N.ile : C:%N-•zrmr F1IexRXSR3D lymB.flD-, bid

Sor3ce: 4
Loca•U=n:: Do=a2 : I x: 10.00 y: -.00 Z: 0.00C3
Ceaez'y:: Type: lrea JZemthE]l :1.00"+01 Widh[xI :3.00X+00 Direction: x
Kkatbuay = I I. .

]irec-t nqgemtiozn Rate: 8.4S02-07 [WIWrI
]rac:timn -eleased to aiz: S.170M-01
Remuvable frac:t:i: 1.002-01
T~s.e to Remove: &.20Z-+04 rdaYl

Radon Release F'ra-lton:-: O.00.2+00

Huclide Con-centzralon Dose Con=eriomn ]Fact,, (Libar•y: YCR 18 NorbiLd~ity

rum-241
111-241
IM-240
WO-239
VU-238
UP-237
10-23G
U-235
U-284
V-233
VA-221
TH-232
111-230
TH-229

TE-IZz
JLC-227
RA-228
RA-226
P11-210
CS-127
CS-134
zx-go0
CO-6C

Ingestion
Cdpsnlull [xmeimldml

2.420-+05 3.081--05
4.770-+03 1.640Z-03
1.700+O03 1.G5[9--03
1.700-+03 1.595'-03,
5.3402*03 1.441Z-03
0.0002+00 2.0022-03
0.0002+00 1.2122-"04,
O.000.+00 1.2042-041•
0.0002+00 1.2752-04
0. 0002+00 1.3022-04
O.0O00+00 4.775--03

0.000X+00 1.20Z2-03
O.002O+00 2.468X-04
0,0002+00 1.314--03

0.0002+00 3.642X-04
0.00024+00 6.6682-03
0.0002+00 G.496--04
0-0001+00 5.9502X-04
0.0800+00 2-.4222E-03
8_8202+06 2.Z2522-0
1.5002+03 8.102X-05
a5.6002+05 6.6832-05
9.4302+04 1-2122Z-05

Inhalation~s Submersion/

(dim/=3) I
3-7182-O3 1.1512-06
2.0002-01. 4-304•-05
1-932X-01 2.49S2-07
1.9322-01 2-231Z-07
1.7662-01 2.5672[-07
2-4322-01 5 -4612-04
5.631--02 2.6382-07
6.641X-02 4.0632-04
J5-.946E--02 4.0143-07

4.081•--02 8.676•-07
5-7468X-01 9.0492-05
7.387"-01 4-.88•-07

+1.4682-01 9.1552-07
9.7681-01 7 1442n--04
1.5582x-01 4.224X-03
3.029Z+00 9.-734X-04,
2.287"-03 2.J515--03

-8.72E1--03 4.663X-03
6.214X-03 4.6982-06.
1.4372-05 1.4342--03

2.061-05 3.9832-03
5-.694X-04 1.03S2-05
9.6652-05 46.-6292--03
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2* NS2ZD-BOILD Dosme Program Output. Version 3.3 02/21/06 15:1.4:05 Plage: a0A

XZmmt il C:%Vcxa 3Do r:U Fil%2XS2=Lamily%8UZDM= 4,1iliuz..b1d
Source: 5ge

L~ocatio:: R= 1 Xi-n 5.00 y: 10.00 Z: 0_O00[mJ
Ceamet•y:: Type: ,e'a aLemgzh[i :1.-00-01 Wlidt.[m1 :3.-00Z00 Drc'C--iLoa=: y

Drect I•esion, Rate: = 3_.451--07 [l/,b'
Fractioc released to air: 5.170C-01

:ramovble rIo---;:L 1.000--01
,Lme cc Renu:e:. 5.,26.Z04 [dayl

R•adon elease Frac•ti,,: 0.000E-60

Nc'l=ide Clcenztrati

xqN--241 2.4201+05
A--241 4.7701K+03
NU-240 1.70='+03
PE0-239 1.7001-03
PU-238 I_.340'803

P-2137 0.000'+00
1"-226 0.00-1-00
U-23S 0.0001+08
U-234 0.001m+00
ICF-223 0.000X-00
'P--2I31 0.000z80
TH-232 0.0003C+00
1n-230 0.0001+00
1X-229 O.0001+00
T1-228 0.000-+00
,C-227 O.OOO-+00
I--226 0.0001+00
I--226 0.000X4-00
P3-210 0.000Z+00
CS-137 3.820X+06
CS-134 1-5003C+03
0--90 3.8001+OS
CO-GO 9.4303E+04

Dose Conweraian Factor CLbrary: F~R 13 No~idity

Ingestio n nalatilon
ET-iez/dpmI Cw=rem/dxm1

3.0821--05
1.640--03
1. 595X-0S
1 .5953-OS3

1.441]-03
2.0021-03
1_2121--04
1.2041-04
1.275IX-04
1-302Z--04
4,7751--03
1.2301-03
2.468Z-04
1.814X-03
3.642Z-04
G6.6S51-03
G .4E61-04
5.950--04
2-4221-;03
.2152--05

3.3021-045

1.21127-05

3-71G)-03
2-.00--01
1-9321-01
1.9321-01
1. 7664-01
2.432X-01
5.6511-02
5.541X--02
5.946--02
6_0821-02
6.76G*-01
7.-327-01
1.468•-01
9_7638-01
1.5561--01
3.029+100
2-.:207"J[--03
8-2871X--03
3.6-2.1X-03•6.2141-OS3
1.437K--OS
2.0•.0911-05
1.-43E-05

(4pwmsm) I
1.151--08
4.304--05
2.499--07
2.2311-07
2.56'71-07
6-462M--04
2.6361-07
4.063"-04
4.014X-07
8.5761-07
9.049X-05
4.B1BE-07
9-1551-07
7.842D-04
4.2241-03
9-734X--04
2.516.-0S
4.663X-03
4.698E-06
1.434Z-03
2_983z-O3
1.03-•.-4
6.6291-03
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R2SRZD-B0IL Done Vzogriam Ciazpar, Version 3-.S 02/2X/06 15:14:03 Page: 9
Title : 31X m2 Roe=
Xnpuz Mile : C:%V=og--m T1.esasNMSR1D _Fi1lyRULD'ro mmcei-,• _qb.d

Source: 6
Locai=n:: Room 1 x: 6.i
Ceuxetry: : Type: Area
Pathway

Diret Ingention state:
Fraction released to aIr:
Remzowable fract:io,:
TIme to leummoe:

O0 y: 10.00 Z: 3..0[]M.Leg•[mz :1.002-+01 Wri~dthaml1 :1.002+I01 DfirectIio-n•-: a

3.45•0-07 [1/hxr
6-1702-01
1.000X-01
5.200Z+04 [day]

Radon Release Fract.on: 0.0002+00

NucliLde Cmncentration Done Conr-eiion Factor (Libxray: GR 13 Xorb&idfl.y

Ingesti:on

VEY-241
AN-241
VEY-240
Mu-7-3

pu-1238
MR-237
U-236
U-225
U-234
U-233
P2-231
TH-232
TH-230
TH-229
TH-228
AC-227
2A-228
RA-726
P13-220
CS-137
CS-IL34
SR-90
CO-60

2.4202+G0S
4.770•+03
1.700+•03
1."700*-03
5.-340+03
0.000-+00
0-0002*00
0.000X+00
0.0002E+00
O.000O+00
0.0002+00
0.0002+00
o0..00'-+00
0.000Z+00
0.0002+00
0 - OOOE-I00

0.000X+00
0.00=2+00
0.0002*00
0. 0002+i00

3.820X+06
1,500X+03
3.8002+0s
9.430X+04

3-0812-05
1.-640-03

1.9SE--03

1.4412-03
2.-002-03
1.212X-04
1.2042-04
1.27&Z-04
1.302=--04
4.7752-03
1-2302-03
2-46LXZ-04
1.814--03
32-642A--04
6.6652-03

.4692E-04
5.9530-04
2.422--03
2.252--05
3.3022-05
6.883--05
1.212E-05

InablationmTm•e/lkl:,

3.7162-03
2.-000-01
1.932X-01
1.932--01
1.766X--G1
2.432.-01

.-6312-02
5-641X-02
5.946•-02
6.0812-02
5.7662-01
7.38"7-01
1.468Z-01
9-76S2-01

-S._E--01
3•.029m+00
Z.26ZJ-03
3.8712--03
6.214.-03
1.43"--05
2.0812--05

.-894.-04
5.8652-05

Suu-rsi.on

1.11•2-08
4.304Z--05

2.4-99-07

2.5612T--07

5.461X-04
2.63E--07
4.063X-04
4-014--07
8.-76E-07
9.0492-05
4.58-6X-07
9.152--07
7. -4842-04
4.224Z-03
9.7342-04
2.5152-03
4.66•3-03
4.698X-06
1,434Z-03
3.9832-03
1.039X-05
6 , 65---03
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at .Rancho Seco Nuclear Generating Station PAGE 153 OF 215

, EIE.'D-,1ILD Dose Vxogxaw Ckt•p, Ve.iaon 3.3 02121/06 1.5:,14:05 Page: 10 *'
T:.lz].e : 319 I2 ROO

Xv-auattion T:le:: a .OOOoGoo 4Z+ yea=s

= Assesent fZo Time: I
- ~TIme 0-0001+00 yr . -

= Source - nfomaiAmn=

Source: I
Locazion: : E : 1 z: x 5.'
Geimet;,rz:: Tyre: 3zea

DIxect Mngeastion State:
N'zn.•-tLon r=eles-d or mr:l:

R2erovable fraction:
TiL~e t;o e:

Go y: S.00 z: 0.00 [E-
Lezigth[ml :1.001401 WidthDm :1.001,401 irectlo•.: .z

3.450--07 [I/h=l
S 1701E-01

-2.0040--01
5.2801-i04 [dayl

Cntam ia•tion : : Hucl.ide Concentrati;on

111-241 2.42O-405

A--241 4.770X-03
&0-240 1.700E-03
LTI--233 1.700X-03
P0-238 S.840-103

NP-237 . 000--00
U-236 0.0004-00
U.-23S 0. 0000Z+00
1'-234 0.800X-00

U--233 0.000Z+00
P,-231 0.0001+00
TH-232 0.000+400
TH--23O 0.0c--00
TH-22S 0.000X*00

AC-227 0-00-I-400
I--22.2 0.000-4-00
RA-226 0.009Z+00
1--210 0.0001400
CS-137 3.821Z+406
CS-124 1.50014F03

SX-"O 3.8001C-G40S
CO-,O 9.430X+04
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l,* SRID-BJ. Done Pzogax Ouutput. Versa-i 3.3 02/21110 15:14:0S Page: 11 2
Tltrle : 219 =2 2oa=
Input, File : C:%P•-r-_gzram Files\R2SPDF r .ly\rpo,',ell- blud

iVna=Aztio T"ie: 00000000*00 yea•rs

Soumrc: 2
Locat:lon:: Roon 1 x: 0.00 y: ,.00 z: 0.00 .ml
Geomuetzry:: Type: lrea Low tb3m.I:1.00Z+01 .:idth[= :3.00Z*00 irect1ion: x
Rathuay

Di-rec- Inges.ion Raze: 3.4"=2-07 [1/1=1
Fraction rel-eaed to air: 15.170--01
Removab3Le traction: 1.0002-01
Time to Rtemove: 5.202+E4404 [day]

Cdntuinination:: NuClide Concenztation
[dpzz/U2]

VU-241 2.420Z+G0
J1--241 4-770E-03
120-240 1.700-+03
03-239 1.70Z4203
1U-238 6.840X+03
NLI-227 0.000x400
U--26 .000E4+00
U-23S 0.000*X00
11-234 0.0002-00
U-233 0.000E+00
PA-231 O0.000-00
TH-232 0.0007+00
IH--20 0.00m+•00
TIE-229 0-0800+00
TMR-228 0.000x400
AC-227 0.000m+00
-21-222 0.0002+00
2A-226 .O000--00

CE-137 3.820Z+06
CS-134 1.500Z+03
SR-'90 8.3002:*08
-CO-6O 9.430Z-04

DTBD Survey Unit Size.doc 
February 21. 2006

DTBD Survey Unit Size.doc February 21, 2006
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J R •.S•--lla) Done Progqzm Outxput, Ve-rion 3-8 02/21106 16:14:05 Page: II *
Tile : 319 2 Room
Iutm Fie : C:\Progxm= FlteWaSR\• FauLMro -cii.j1u

wa-luatlZnm T.i.e: 0.a000000o--0 yea=s

Soerce: 3
Locatio':: Noom 1 x: 6..
Geozetry:: Type-: Area
Pathway =

I"ect Ingest•o•. Rate:
Y~ tL.anx• released to aiSr:
]tem•o"able frctlon:

AZ ,, to flejeU::

00 y: 0.00 Z: 0.00 x)l

Lemg-th[] :1,00-+01 Width I:3 :31*-0+00 Directifo: y

3.45-1-07 E1/l=1
6 _1701-01
1_.000K--1l
6.200Z4-04 [dayl

Cantmuination:: Nucllde Concenzraztlo

P10-241 214201X+05
Ar-24-Z 4.770•4+03

PU--240 1.700-+03
]10-239 1.'700X+03
]r--238 S.3401+03

P'-237 0.-000X+00
1U--236 0.000-+00
U-las a0.000+00
V-234 0.000-+00
U-2l3 0.o0004--00
PA-231 0.00-1-00
TE-232 0-000•+00
TH-230 0.000+090
3N-22.9 0.0001*-00
T1-228 0.0001+00
AC-227 0.0001+00
I--228 0.000Z+00

.X-22I 0.000-+00
DR-210 0.000Z+00
CS-137 3.38201+06
CS-1,4 1.500+103
SR--O 3.00_1--0S
CO-6O 9.4320X04

DTBD Survey Unit Size.doc 
February 21, 2006

DTBD Survey Unit Size-doc ý February 21, 2006
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00 , -IMUM Dome XlPogma O=put Versiont .- 8 02121/06 15:14:05 Page: 15 .

XTitl eF:Le : 1 C:%Wmogzzm

-ElIUAtinz TJze: 0.000000001*OO yearz

Source: 4
Loocait•on:: Rocm : .1 z: 10.00 Y: 5-00

Fract;in released to air: 6.170--01
Rextovabe 1ract1o': 1. COOZ--01
Time to Rem.•e: 5_28301404 rdayl

0.00 [i]
XiLdrth.m :.-00X-00 Dire--tion: x

Wu1calide Concentration

0--241 2.420"405
A--241 4-77O1403
VCF-240 1.700Z-03
]a-Zas 1.7001Z03
PU-236 8. 63401+03
-iP-237 0.004i*00
U--286 0.000Z+00
0-23S5 0.000+00
U-234 0.000•+00
0-233 0.0001+00
P3-231 0.000Z+00
TE-232 0'.000z+00

rT--229 0.000X+00

T"-228 0.000*+00
AC-227 0.000--00
2X-228 0.0001+00
2A-226 0-000X+00

PS-210 0.000Z+00
CS-137 8.820Z+06
CS--134 1.8600X03
s--90 3.800x105
CO--0 9.430Z104
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,' R1.BD--DXLD Dome P=zm Ouzmprt, vers'n 3.s 021/2o10 15:1,:05 Pagre: 14 ,
Title : 319 =2 Noon
Imut; Nile : C:"\]rogramz N-badles\R1 -=D,-ailjBUILD•.-,m.,eli..1ld
xEwualmtl-n TIme= 0-00000000-*-0 =4e00

Sourc~e: 5

Dinet zngemlion Ratze:
F lrati.-n released to ai=:
Re=uovable fr-ti:Ln:
Time to Neove:

O0 y: 10.00 a: 0.00 [D]
Lezgth[mI :1.001401 idth[ml :3.0014-00 ire--ion: y

3..450.-07 Cl/bri
5.21+70 4 --0a1
1.0001-01
5.28014:t04 [day]

Contmi-n1atin:: lUClide Concentzati,',

VU-241 2.42OX40S
,1M-241 4.-770X03
11-240 1.700M+03
IYU-239 1.700*Z03
XY17--238 5-3401-*03
NP-227 a.080=400
U-236 0.000Z400
U-235 0.0004+00
117-234 0.000z400
U--23 0.. OOOfOO
PA-231 0.000:+00
T--232 0.0001*00
7Hrr-230 G-GOO]41-DO0

I--229 0.0001*00
T--228 0.000Z-00
AC-227 0.6000*00
R--228 0.000x+00
NA-226 0.0014-+00
V--210 0.O0-1H400
CS-137 3.820Z-06
CýS-134 1.500"*03
SR-SO 2.800m+06
CO--G 9.430E-04
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410 ZES:•D-=3MD Dose PRogr Oumtpumt. Verasifon .-3 02121/8 15:14:05 Page: 15 6
Til.e : 819 =2 l•o:
rIzpzt F-ie : C:%P'xm ..l•eRE.l.D Fnm4ly=DU'LD" . 414m .]ld

EvaluatiL:.' Time: 0.00000000X+00 years

GCweontry:: Type: Areft

Direcat Inaestioan Raze:
Frmamct• released t-- aiz:
movable fractlion:

TIme to Removwe:

00 Y: 10.00 a: 8.00 [Ll
Lenjcrhml :1.0G--0*01 Wid.hCml :1.01--01 Di.recion: z

.. 4SC0--07 [1/hbl
5.-170--01
1.000FL-01
5.280Z-04 [dayl

CantinmUatian:: Nuaclitde• ioncemntrat•€,ILon

WL[--141 2 .4I201+0-5

AN-241 4-770Z+03
VU-240 1.7001*03
]U--39 1-700X103
)l-2S8 5.340X+03
11-237 0.000.-W00
U-236 0.000-+00
U-235 0.000Z4-00
U-234 0. 000O00
U-233 0.. 000E£00

A-2:31 0..OOE--00
TH--1• 0.000"+00

i--230 0.000Z+00
1'-229 0.000•+00
T--228 0.0001+00
AC-217 0.000m*00
1.--228 0. 0001+00

1.--226 0.0001*00
FE-210 0.000•-+0
CS-127 2.820X406
CS-1-4 I..004O+03
SA-SO 3.80O-40-

--60 9.430X1-04
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04 =SmD-4w1I Dose P•r=ou Okmput. Vesolm 3.3 02/21106 15:14:05 P-age: 16 I

p" i C: '-•lP-cgxa lK NIMSR3D_,,- -ir Uth,• 0_30D0zxo0cei-l0g.bld
Evaluation Tiue-- 0..000-00000I*00 years

= NESRAD-033ILDDogse Tmbles

Somuce CotzrbutoL=s to Receptoc Doses

Sor=ce Source Snrce So=rce Socnurc Sorcnwe Total
1 2 3 4 .6 6

1.22X+01 1.33Z+00 1.33X-00 1-33Z-00 1.33Z+00 5.663Z00 Z.31--01
1.22E-01 1.33Z+00 1.-33-00 1.-33Ei00 1.83E-00 6.63X400 2.31Z101

Recepor 1
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4• 2X RS2RD-B0033D Dose Progx-am Output, Verasion 3.3 02/21/06 15:14:G5
xTtrle : 319 =2 Rocm
n•put Nile : C:%Lhogrm= ]iyBlenXS'21 [•maY.1 WlrDX-o=+il-Ubld

Zvalua•.ion T-Ime: 0. O.O000OE0X0 year I

Page: , 17 46

Patbway Detail of Doses

[Eurem]

Scorce: I

I

Total

Source: 2R~eceptor

Total

Surm-e: a

Receptor
I

Total

Source: 4
R.eceptor

1

Total

Source: 5
Receptor,

1

Total

Receptor
1

To,-lal

7-ternal
1.-07Z01
1-07Z-01

]xternal

8.71Z--01
8 .72E1-01

8.712-01

8 -71X-01

8-.711-01

Deposition,
3.03--02
3.0383X-02

9.103E--03

Deposition
9 - 1(E--43
9-o101;--OS

9.101-03

Deposition

9.101-03

Iwemrsion
2.07--OS
2.07Z-05

Immersion

6.201-06

Immersion

6-20Z-06
6.20"X-OG

-1.891:-01
1.89--01

Inhalation-

B- CBX-02
.6-8X-02

5.681-02
S.681-02

a. -6G-02
5. 683E:-02

Rar,"on
3.4-4E-24
3.451E-24

1.04]E-24
1.04E-24

Radqon
1-04Z-24
1.043E-24

Radcn
1.041-24
1.043C-24

1_30E+00
1_30E-00

3.912-01
3.91X-01

Ingestiom
3.91X-02

3.911-01
3.-19-01

Ezxternal
8.71E-01
8.71.1-01

Deposition Immersion
9.10--03 A.201-06
9.10--03 .620E1-06

In=tallton-
..GGE--02

5.68, G1-02

Radon
1. -04-24
1. 041-24

3.91E-01
a 91 -01

ZzExezrnal
4.-10Z00
4.1•0+00

Deposition
3.03Z-02
2.03X-02

Imerion
2. J072-05
2.07X--05

1.89--01
1.I ---01

Radonm
9.451-24
3.451-24 1.301400
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ES8D-90W 0.5Do0e P=ogrxum 0•p•., Ve':icn 8.-3 021/2/06 15:1.4:05 Page: 18 I
TItCle : SI =2z c
Xnmpuz File : C: P-ogxzm F.1es\D2SRDF=zyBDILD]r,-,,ceiL~zzg-_bld
Evaliuatio, Tiwe: 0_00000000Z-00 years

Nucideq Detail ofE Voses

S,•ure: I

Pt
I
I
I
I
I

I
I
I
2

Pt
I
I
2
2
I

Pt
I
I
I
I

Pt
I
I
2
I
I

a

a
(

I
a

NUC1iAde Receptor
• 1

Y-241
D--241 1.00--01
L1[-241 5.311-03
EP-237 7.-1Z--10

--233. 1.0s--16
3RE-229 3-2"=-20

--241
LI--241 1.33--01
EP-237 2.73x--08
7-233 5..3GE-16
M--229 1.99E-18
7-240
YU-240 4.33E--02
7-236 1-122--10
CH-232 2.24--20
MF-228 1.23--23
IA-228 1.20Z-22
7-239
LU-239 4.64E-02

--235 4.342--12
F.A-231 4.8-I-16
LC-227 9.03E-18

--238
LU-238 1.23X-01
7-234 .$53--08
M-23O 2.452--13
21-226 3.41X-17
WB-210- 3.34--19

Totzl

1.002--01
•5311-03
7-311-10
1.082-16
8.221•-20

1.3332-01
2.732-08
5.36--15
1.992--18

4-632-02
1.121-10
2-24E-20
1.232-23
1.202-22

4. 64--02
4.34--12
4.811-16
9.032-18

1.232-01
3.532-08
2.452-13
3-41--17
3.34Z-19

-137

:5-137
-134
:S-134
Z•-90

I)-0

2_05X+01 1.05X+01

9-292-03' 9-292-03

2.57LE-01 2.572-01

9.602-01 9-602-01
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,.S. kD-W3ID Dose P=Mmmm =,-pu=, Versin 3-. 02/21/436 18:1L4:05 Page: 19 S
T~itle : 3192 1100,,m
Inpuz Nile C: CAPmagr w
E -valuatzio T.=ue: 0 _0000000001400 Years

Sa=azce: 2

Nuclide Rcpo

IPU-241
LYU-2412
1AM-241

V-233
To-ZZ9

ANM-241
ZX-Z41
]Pý-237

o-z33
TH-229

WU-240
VU-240
U-236
TH-232
TH-228
RA-228

MU-239
]PU-Zag9
U-23S
P1A-231
AC-227

PU-239
117-238
U-234
TM-230
RA-226
FE-210

CS-187
CS-137

CS-134
CS-134

SIR-90
SU-90

co-60
CM-60

3.01x-O2
1.sz--03
2.14Z--10

S.241-217
9.82--21

13.91--02

1. 61SX-18
.893--19

1.3-0

a .36--11
3.673C--21
2.8J41i:-24
2.441£-22

1..39--02
1.o158--12
1.441£-16
2.691E-18

3.671'-t)2
1. 06K]-OS

7 .85E-14
6.17X-18
1.00*-19

Total.1

3.011s--02

1.-8Z-03
2.14.-10
3224Z-17
9.851-21

3S9E--02
8.0OZ-09
1 -6EI-15
5.89--19

1.39--02
a .35--11
6.73--21
2.84.-24
2.44Z1-23

1. -9Z--02
1.181-12
1.441-16
2.69Z-18

3.671r-02
1.06]E--08
7.85Z--14

6.17--18
1. 00--19

1.04X400 1.04Z+00

8.381-04 8.35Z-04

7.49--02 7.49--02

8.0---02 8.OS5-Ci

Souce: 3

Nac~lide Rcpo Total

PU7-241
VU-241 3.021-02 S-.01.-02
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27NSMAD-EL Dose k P=jzmag OCh=pz Ve.=i,, 3- . 02/211/06 15:14:0S Pha-e: 20 '

TiZle : 319 =2 am
Inpt= File : C:0Pz0g0u0Ome4-o
Evma.uaZ1on Time: o0oooo0000Ea+0 yea=a

AH-241
UPX-237
U-223
XH-229

MR-241

3P237
U-233
MR-229

IDU-240
X117-240
U-236
TH-232
XR-228
RA-228

IOU-239
i117-239
113-235
IM-231
3.C-227

VU-238
117-238
U-234
TH-230

PB-210
CS-137

CS-137
CS-134

CS-1.34

SR-90

CO-60

1.5t--03
2.141-10
S.24E-17
9_51E-21

3.a95--02
8_60Z"•-09
1.61r1-15
S .81--19
I -fax-is

.539z-11

6_7r•-21
2.54X-24
2-44Z-22

1.15--12
1-44E-16
2.. 651-19

3-67T--02
1.061E-08
7.35--14
6.17Z-18
1.00E-19

1.581--03
2.14--10
3.24E-17
9-.1--21

3.S6E-02

1. GIE--1
589Z--19

1-39m--02
3.35Z-11
G.731-21
2.-54-24
2_44--23

1.351•E-02

1.15Z-12
1.44--16
2.69Z-18

3671E-02

7".- S--14
6.17X-18
1. OGE--1

1-04E+00 12.-04-00

8.3SE-04 -.351--04

7.49E-02 7.49Z-02

S.-OE5-02 8.05--02

Scoxce: 4

Nuclide eptx

P7-L241

117-241

MR-237
U-233
XU-229

A14-241
3)1-241
Ufp-237
U-233
TH-229

3.011-82
1.SEX-03
2-14Z-10
3.241-17
9.51-2.1

3.961--02

1 611--15
6.095-19

To-tal

2-01Z--02.
1.581E-03
2.141-10
2.241-17
9.S1.-21

3.96x-02
8.001--09
1.61X-15
5.95--15
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•- SWLD-*03MD Dose P-ogrm out;pu=,, Ve=rsio 3.3 021ZI/06 15:14:05 Page: 21-,
Title Z s1i =2 i•,,
InZzut Fle : C: \P'ogxu= F:ees]F-dm ly\='Z3Drx,•-bio-,li,,._d
1valua~tion Time: 0..0000000]1*-0 years

13U-240
P0)-240
U-236
TH-232
TH-228
RA-228

IM-239
IPU-233
U-23S
VA-231
AC-227

VO-238
P0Y-238
U-234
3M-230
RA-226
PE-210
CS-187

CE-127
CS--184
CS-124

SR-SO
sit-go

CO-460
CO-60

1.39--02 1.3s--02
3-.35E-11 3SS --11
6. 733E-21 6.73Z-21
2.4.--24 2.54--24
2.443--23 2.441-23

1. 33--02 1.3s.-02
1. 151--12 1.15--12
1.441-16 1.44--16
2.69--18 2 ..69--16

3.67T:--02 3.671-02
1.061-O8 1.061E-'08
7.SS1-14 7.35--14
6.. 1_-1 7 X.171-18
1. O9Z--19 1-0]M-19

1.-04*+00 1._04E400

8.356--04 8.35E-04

7.49Z-02 7.49E-02

a -0OS-02 8 .-OS-02

Source: S

Dl
I
2
I
I

m
2
I

NI
I
1

I
I

Dl
I
I

Nutllde Receptor
1

3-241
U--241 3.021X-02
(M-241 1-58E-03

CP--237 2.14L-10
--233 3.241-17

E--229 9 .-513E-21
--241

IM-241 3.S-E-02
--237 It, -O 0-

3-233 1.2Gm--s
01-229 5.689-19
1--240

PU-240 1.312-02
7-236 3 .-35--11
M--232 6.73X-21
0--220 2.541-24
2--228 2-44M-23

Total

3.011•-'02
1.58]1:-03

2.141-10
3.24--17"
9.521-21

3.B6--02
8.DO'Z--O9
1.621•-15

5.691-19

1-29X-02
3_35Z1-1
6.73X-21
2 .-54.-24
2_44X-23

3F-239
0--239
J-235

1._331:-02 1.331--02
1.151--12 1.151--12
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, ZSRD-BU3DDose Pzogru OtputL, Vezion S 3-3 02/21/046 1:-14:05 Page: 22
Xtlze 31 .MS -2 .oa,
lZmput Mile : C: XPzagzua MixenXIMS27k LYani1%1y\RDILDznauCeA11zw-bl
Iwalzzazian hu~e: 0..000000001*00 yeamm

ZM-231
AC-227

P0-238
P0-233
V"234
331-230

LM-22L6

CS-137
CS-134

CS-134
SR-90

CO-6o

1.44E-16 1.441-1l
2.6.--18 2.691--1

3.-67-02
1 .061-08
7-..-3-14
G.17,-18
1.001-19

3.671-02
I.06---08
7-35X-14
6.17Z-18
1. .o--l

1.-04Z00 1.04'+00

B3.3&--04 8.A.1-04

7-491-02 7.49--02

8.05'-02 8.05f--02

Soumce: 6

Nua1lide Receptor
1

PD-241
P0Y-241
AN-241
NP-237
U-rn
WH-229

331-241
331-241
A11-237
UF-233
3X-229

PU-240
10-240
U-226
TH-232
W-27-8

2A-228
10-229

M0-239
U-23S
PA-231
AC-227-

PU-238
W0-238
0-224
TH-220
IM-226
PE-210

CS-127

1.001•--015.291-,03

7.17Z-16
1.081--1

2-1. ex-20

2.68Z-"0

1.97"-12

4.-63--02
1-12X--10

2.24X-20
S. 051-24
8.74X-23

4.64X.-02
3 -92Z-12
4.801--16

8.97X-1B

1.221-01
3.521--08
2-.4SE-13
2.27--17
3 _.34X-19

Toal•;1

7.-17-16
1.08m-16
3.181-20

1-321-01
2.68--08

1.97X-18

4 -63--02
1.122X-10
2..24-1:-20

9.0 W--24
8.74M-23

4.641-02
2.92Z-12
4.- VE1-16
8.97"-18

1 -22X-01
3-.21--08
2.45--13
2-27--17
;3-341-19L
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7-. .... D-n,10060se F=0gzu Ou=put. Ve=si- 3-..3 02,/22/04 15:14:05 Page: 23 ,-.
t 2le : 31. =2 Doc

nput File :C:%~rogrum Files']RESR3LDFumhlyDOILDroam+ceiling bid
Z=aluzltin Tle: 0.00000000-0 I-Oy eaexf

CS-137 4.54E4-00 4.E4Z-OO
CS-134

CS-134 3.. 79E-03 3. 79Z-03
SR-90
SR-SO 2 .5X-01 2..I5--01

Co-6o 3.76-01 3.76K--l

DTBD Survey Unit Size.doc 
February 21, 2006

DTB0 Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 M2 .For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 167 OF 215

3 1ZSRAD--HMD Dose Lkmg= Ouhp=t, Ver'sio 2.3 02121206 15:14:05 Page: 24 "

itlle 1S 2 ,-Room
Inpult Miale : C:%Progxmm Fceijima -ld
Fulli summary

=P O" os ReiD rDose T:ime) Table,,

Receptor Dose ReceiLved fow heEosure Durcation

3E-waluation Tlwe Cyzi
0-00E+00

1 2-321+01

Recepto. Dose/Yr Averaged Ovem Exposure Dur•tion

(=me=/qrx)

Ivalualtion T1=e Eyzi
0 -00E+00

I 2_32X+01
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Attachment 8.3

Microshield Runs and Resulting Area Factors
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Structure Surface Area Factors

Area Factors for 137 m2 Survey Unit
Dose Rate Area Factor Area m' Area Radius, m
6.93E-03 1.OOE+00 137 6.91
6.23E-03 1.11E+00 100 5.64
5.74E-03 1.21 E+00 75 4.89
5.05E-03 1.37E+00 50 3.99
3.92E-03 1.77E+00 25 2.82
3.14E-03 2.21E+00 15 2.19
2.55E-03 2.72E+00 10 1.78
1.70E-03 4.08E+00 5 1.26
4.88E-04 1.42E+01 1 0.56
2.65E-04 2.62E+01 0.5 0.40

Area Factors for 319 m2 Survey Unit
Dose Rate Area Factor Area m' Area Radius, m
8.22E-03 1.00E+00 319 10.08
7.82E-03 1.05 E+00 250 8.92
7.44E-03 1.11 E+00 200 7.98
6.93E-03 1.19 E+00 150 6.91
6.23E-03 1.32 E+00 100 5.64
5.74E-03 1.43 E+00 75 4.89
5.05E-03 1.63 E+00 50 3.99
3.92E-03 2.10 E+00 25 2.82
3.14E-03 2.62E+00 15 2.19
2.55E-03 3.22E+00 10 1.78
1.70E-03 4.84E+00 5 1.26

.4.88E-04 1.68 E+01 1 0.56
2.65E-04 3.10E+01 0.5 0.40
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MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page. : 1
DOS File : Casel
Run Date: February 21,2006
Run Time: 11:53:16 AM
Duration : 00:00:00

File Ref: _

Date:
By:

Checked:

Case Title: -137 m2 at esGSS.DCGL
Description: Case MTVrw&t°6
Geometry: 3 -. Disk

.Source Dimensions
.691.0 cmRadius

#1

Dose Points
x

100 cm
3 ft 3.4 in

22 ft 8.0 in

z.
0 cm

0.0 in

* Y
0 cm
0.0 in

Shield Name
Air Gap

Shields
Material

Air Densit0
0.00122

Nuclide
Am-241
Ba-137m
Co-60
Cs-1 34
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

*cur
3.2251
2•;44oi
6.360"2
1.0t1i

2.5801
3.6001
1.146C
1.146C
1.6351
3.2251
3.2251

Source Input
Grouping Method : Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
.:Photons < 0.015: Excluded

Library: Grove
ies geoue§ls uCi/cm2

1e-007 1.1933e+004 2.1500e-007
e -004 9.0308e+006 1.6271e-004

2e-006 *2.3533e+005 4.2400e-006
)e-007 3.7408e+003 6.7400e-008
Ie-004 9.5463e+006 1.7200e-004
le-007 1.3320e+004 2.4000e-007
)e-007 4.2403e+003 7.6400e-008
)e-007 .4.2403e+003 7.6400e-008
e-005 6.0497e+005 1.0900e-005

le-007 1.1933e+-004 2.1500e-007
le-007 1.1933e+004 2.1500e-007

Buildup
The material reference is : Air Gap

I 7.9550e-003
6.0203e+000.
'1.5688e-001"
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Integration Parameters
Radial
Circumferential

20
20

Results
February 21, 2006
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Page :2
DOS File : Casel.
Run Date: February 21,2006
Run Time: 11:53:16 AM
Duration : 00:00:00

*Enerav Activiy
MeV photons/sec

0.03 5.322e+05
0.04 1.255e+05
0.05 2.225e+00
0.06 4.312e+03
0.1 2.018e+00
0.3 1.324e+00
0.5 5.462e+01
0.6 8.1316+06
0.8 3.521e+03
1.0 2.354e+05
1.5 2.354e+05

TOTALS: 9.267e+06

Flutnce Rate
MeV/cm2/sec
No Buildup
9.175e-03
.2.986e-03
6.698e-08
1.568e-04
1.236e-07
2.473e-07
1.712e-05.
3.066e+00
1.777e-03
1.489e-01
2.244e-01

3.454e+00

* Fluence Rate
MeVlcm 2lsec
With Buildup

1.051e-02
3.421e-03
7.657e-08
1.781e-04
1.361e-07
2.586e-07
1.7656-05

3.149e+00
1.816e-03
1.517e-01
2.274e-01

3.544e+00

-Exposure Rate
mR/hr

No Buildup
9.093e-05
1.320e-05
1.784e-10
3.114e-07
1.890e-1 0
4.692e-1 0
3.361 e-08
5.985e-03
3.380e-06
2.745e-04
3.775e-04

6.745e-03

Exposure Rate
mR/hr

With Buildup
1'.042e-04
1.51 3e-05
2.040e-10
3.537e-07
2.082e-10
4.905e-10
3.465e-08
6.147e-03
3.453e-06
2.796e-04
3.827e-04

6.933e-03

DTBD Survey Unit Size.doc February 21, 2006
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 172 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:54:41 AM
Duration : 00-00:00

File R ef.
Date:

By:
Checked:

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
564.0 cmRadius

Dose Points

#1 100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

18 ft 6.0 in

z
0 cm

0.0 in

Density
0.00122

Shield Name
Air Gap

,Shields
Material
.Air

Source Input
Grouping Method : Standard Indices

Number of Groups: 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library: Grove
Nuclide

A•i-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
2.1 Z86e-007
16260e!,-004
4.2372e-006
6.7355e-008
1.7188e-004'
2.3984e-007
7.6349e-008"
7.6349e-008
1.0893e-005*
2.1486e-007
2.1486e-007

bec7uerels
Y.9497e +00-36.01 63e+006

1.5677e+005
2.4921 e+003
6.3597e+006
8.8740e+003
2.8249e÷003
2.8249e+003
4.0303e+005
7.9497e+003
7.9497e+003

pCi/Cm2

2.1500e-007
1.6271e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

B7/cm2

7.9550e:-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
2.8800e-003
2.8268e-0032.8268e-003

4,0330e-001
7.9550e-003
7.9550e-003

•Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

Results

20
20

DTBD Survey Unit Slze.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 173 OF 215

Page : 2
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:54:41 AM
Duration 00:00:00

Ene_.g Activ
MeV photons/sec

0.03 3.546e+05
0.04 8.363e+04
0.05 1.482e+00
0.06 2.872e+03
0.1 1.344e+00
0.3 8.822e-01
0.5 3.639e+01
0.6 5.417e+06
0.8 2.346e+03
1.0 1.568e+05
1.5 1.569e+05

TOTALS: 6.174e+06

Fluence Rate
MeV/cm 2/sece
No Buildup
8.355e-03
2.708e-03
6.068e-08
1.419e-04
1.11 7e-07
2.232e-07
1.544e-05

2.764e+00
1.601 e-03
1.341e-01
2.020e-01

3.113e+00

Fluence Rate
MeV/cmn2sec
With Buildup

9.421 e-03
3.054e-03
6.826e-08
1.587e-04
1.216e-07
2.321 e-07
1.586e-05
2.830e+00
1.632e-03
1.363e-01
2.044e-01

3.185e+00

Exposure Rate
mR/hr

No Buildup
8.281 e-05
1.198e-05
1.616e-10
2.819e-07
1.709e-10
4.233e-1 0
3.030e-08
5.395e-03
3.045e-06
2.472e-04
3.398e-04

6.080e-03

Exposure Rate
mR/hr

With Buildup
9.336e-05
1.350e-05
1.818e-10
3.153e-07
1.861e-10
4.403e-10
3.113e-08
5.523e-03
3.103e-06
2.513e-04
3.439e-04

6.229e-03

February 21, 2006DTBD survey Unit Size.doc



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys '
at Rancho Seco Nuclear Generating Station PAGE 174 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page :1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:55:04 AM
Duration :. 00:00:00

File Ref.:
Date:

By:
Checked:

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Radius
Source Dimensions

489.0 cm

Dose Points

#1
x

100cm
3 ft 3.4 in

Y
0 cm
0.0 in

16 ft 0.5 in

z
0 cm

0.0 in

Density
0.00122

Shield Name'
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Shields
Material. Air

Nuclide
Am-241
Ba-137m
Co-60
Cs-1 34
Cs-137
Pu-238
Pu-239
Pu-240
Pu,241
Sr-90
Y-90

curies
1.61519e-007
1.2223e-004
3.1852e-006
5.0632e-008,
1.2921e-004
S•.8029e-007

5.7393e-008
5.7393e-0.08
8.1883e-006
1.6151e-007
1.6151 e-007

Library: Grove
becquerels

5;9760 -e003
4.5226e+006.
1.1785e+005
1.8734!e+003
4.7808e+006
6.6708e+003
2.1236e+003
2.1236e+003
3.0297e+005
5.9760e+003
5.9760e+003

UCi/cm2

2.-T5006-007
1.6271e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e,008
1.0900e-005
2.1500e-007
2.1500e-007

Ba/CM 2

7.96S30e-003
6.0203e+600
`1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7*9550e-003
7.9550e-003

Buildup
The material reference Is ; Air Gap

!ntegration Parameters
Radial
Circumferential

20
20

Results

DT8D Survey Urk Slze.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE" Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 175 OF 215

Page : 2
DOS File :Casef
Run Date: February 21, 2006
Run Time: 1.1:55:04 AM
Duration : 00:00:00

Energy Activt
MeV photons/sec

0.03 2.665e+05
0.04 6.287e+04
0.05 1.114e+00
0.06 2.159e+03
0.1 1.010e+00
0.3 6.632e-01

.0.5 2.735e+01
0.6 4.072e+06
0.8 1.763e+03
1.0 1.179e+05
1.5 1.179e+05

TOTALS: 4.641e+06

Fluence Rate
MeV/cm 2/sec
No Buildup
7.762e-03
2.51 Oe-03
5.619e-08
1.313e-04
1.033e-07
2.062e-07
1.425e-05
2.551e+00
1.478e-03
1.238e-01
1.863e-01

2.873e+00

Fluence Rate
MeV/cm2/seC
With Buildup

8.667e-03
2.802e-03
6.259e-08
1.456e-04
1.117e-07
2.137e-07
1.461e-05
2.607e+00
1.503e-03
1.256e-01
1.884e-01

2.934e+00

Exposure Rate
mR/hr

No Buildup
7.693e-05
1.11Oe-05
1.497e-10
2.609e-07
1.581e-10
3.911e-10
2.798e-08
4.980e-03
2.81 le-06
2.281e-04
3.135e-04

5.613e-03

Exposure Ratem_/L
With Buildup
8.590e-05
1.239e-05
1.667e-10
2.891 e-07
1.709e-1 0
4.054e-i0
2.868e-08
5.089e-03
2.860e-06
2.315e-04
3.169e-04

5.739e-03

DTBD Survey Unit Size.doc February 21, 2006
DTBD Survey Unit Size.doc F6bruary 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 176 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:55:26 AM
Duration : 00:00:00

File Ref:_
Date:

By:
Checked:

Case Title: 137 m2 at Gross DCGL

Description: Case I
Geometry: 3 - Disk

Source Dimensions
399.0 cmRadius

Dose Points

Z #1
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 In

13ft 1.1 in

0 cm
0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

cur
t.075
8.138(
2.120(
3.3-71(
8.6025
1.200W
3.821
3.8211
5.451E
1.075&
1.0753

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library: Grove
les becquerels MCi/cm

2

3e-D07 3.97876+003 2.1500e3-0•
)e-005. 3.011 Oe+006 1.6271 e-00,
3e-006 7.8463e+004 4.2400e-ooi
)e-008: 1.2473e+003 6.7400e-00•
5e-005 3.1829e+006 1.7200e-00
3e-007 4.4413e+003 2.4000e-00
le-008 .1.4138e+003 7.6400e-001
Ie-008 1.4138e+003 7.6400e-00O
3e-006 2.0171e+005 1.090Oe-00!
3e-007 3.9787e+003 2.1500e-00
Be-007 '3.9787e+003 2.1500e-00

Buildup
The material reference is : Air Gap

7
4
6
8
4
7
8
8
5
7
7

7-95506-003
6.0203e+000
1.5.688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2,8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Integration Parameters
Radial
Circumferential

Results

20
20

DT8D Survey Unft Size-doe OTBOSurey nit ~zedocFebruary 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 177 OF 215

Page : 2
DOS File: Casel
Run Date: February 21, 2006
Run Time: 11-:55:26 AM
Duration 00:00:00

Energy Activt
-MeV Photons/see

0.03 1.775e+05
0.04 4.186e+04
0.05 7.418e-01
0.06 1.438e+03
0.1 6.727e-01
0.3 4.415e-01
0.5 1.821e+01
0.6 2.711 e+06
0.8 1.174e+03
1.0 7.850e+04
1.5 7.850e+04

TOTALS: 3.090e+.06

Fluence Rate.
MeV/cm 2/sec
No Buildup,
6.902e-03
2.225e-03
4.975e-08
1.162e-04
9.135e-08
1.820e-07
1.258e-05

2.251e+00
I 303e-03
1.091e-01
1.642e-01

2.534e+00

Fluence Rate
MeV/cm2/sec

With Buildup
7.613e-03
2.454e-03
5.475e-08
1.273e-04
9.789e-08
1.879e-07
1.286e-05
2.294e+00
1.323e-03
1.105e-01
1.658e-01

2 .582e+00

Exp~osure Rate
mR/hr

No Bulildur,
6.841e-05'
9 .842e-06
1.325e-10
2.309e-07
1.398e-10
3.453e-1 0
2.469e-08
4.393e-03
2.478e-06
2.01 le-04
2.762e-04

4.951e-03

Exposure Rate
mR/hr

With Buildup7 .545e-05
1.085e-05
1.459e-1 0
2 .529e-07
1.498e-1 0
3 .565e-10
2 .523e-08
4 .478e-03
2.517e-06
2.038e-04
2.789e-04

5.050e-03

DTBD_' Su. e Uni _~ ed oFbur 
12 0

DTBD Survey Unit Size.doc February 21, 2006



NUMBER: DTBD-06-002
DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 178 OF 215

MicroShield v5.05 (5.05-00488)
Sacramento Municipal Ultility District'

Page :1
DOS File: Casel
Run Date: February 21, 2006
Run Time: 11-:55:45 AM
Duration : 00:00:00

* File Ref:
Date:

By:
Checked:

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Radius
Source. Dimensions

282.0 cm

Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0cm
0.0 in

9 ft 3.0 in

z
0 cm

0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Nuclide
*Am-241
Ba-1 37m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

cur
5.371'
4;065.0.59•
1.6831
4.297
5.9961
1.908:
1.908
2.723
5.3714
5.371t

Source Input
Grouping Method•: Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015: Excluded

Library: Grove
lies becquerels ,C,,i/cmr

4e-008 1.9874e+003. 2.1500e-00
Ie-005 1.5041e+006 1.6271e-00,
3e-006- 3.9194e+004 4.2400e-00(
9e-008' 6.2303A+002 6.7400e-00l
I e-005 1.5899e+006 1.7200e-00,
0e-008 2.2185e+003 2.4000e-00
7e-008 7.0623e+002 7.6400e-001
7e-008 7.0623e+002 7.6400e-00
2e-006. 1.0076e+005 1; 0900e-00{
4e-008 1.9874e+003 2.1500e-00
4e-008 1.9874e+003 2.15O0e-00Q

Buildup
The material reference is : Air Gap

8

5
7

7

7.

Bqlcrn2

7.9550e-003
6.0203e+000
I .5688e-0G1

*2.4938e-003
6.3640e+000
8.BBO~e-003

*2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Integration Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD:06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station. PAGE 179 OF 215

Page :2
DOS File: Casel.
Run Date:February 21, 2006
Run Time: 11:55:45 AM
Duration : 00:00:00

Energy Activity
MeV photons/sec

0.03 8.864e+04
0.04 2.091e+04
0.05 3.705e-01
0.06 *7.181e+02
0.1 3.360e-01
0.3 2.206e-01
0.5 9.096e+00
0.6 1.354e+06
0.8 5.865e+02
1.0 3.921e+04
1.5 3.921e+04

TOTALS: 1.543e+06

Fluence Rate
MeV/cm 2/sec
No Buildup
5.429e-03
1.743e-03
3.891e-08
9.083e-05
7.129e-08
1.41.8e-07
9.786e-06
1.751e+00
1.013e-038.480e-02

1.275e-01

1.971e+00

* Fluende Rate
MeV/cm2isec
With Buildup

5*888e-03
1.889e-03
4.21 1e-08
9.793e-05
7.548e-08
1.455e-07
9.964e-06
1.779e+00
.1.026e-03
8.573e-02
1.286e-01

2.002e+00

Exposure Rate
mR/hr

No Buildup
5.380e-05
7.708e-06
1.036e-10
1.804e-07
1.091e-10
2.689e-1 0
1.921 e-08
3.417e-03
1.927e-06
1.563e-04
2.146e-04

3.852e-03

Exposure RatemR/hr

With Buildup
5.835e-05
8.356e-06
1.122e-10
1.945e-07
1.155e-10
2.761 e-1 0
1.956e-08
3.472e-03
1.952e-06
1.580e-04
2.163e-04

3.91 5e-03

DTBD Survey Unit Size.doc 
February 21,2006

DI D Survey Unit Size.doc Februar 21, 2006,



~JUMBER: DTBD-06-002
DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 180 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramehto Municipal Uitility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:56:05 AM
Duration : 00:00:00

File Ref:
Date:

By.
Checked:

Case Title: 13.7 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
219.0 cmRadius

Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 In

7 ft 2.2 in

z
0 cm
0.0 in

Density
0.00122

Shield Name
Air Gap

.1

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library :Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-I.34
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90.

curies
3.2395e-008
2.4516e-005
6.38866-007
1.0155e-008.
2.5916e-005
3.6162e-008
1.1511e-008
1.1511e-008
1.6423e-006
3.2395e-008
3.2395e-008

becquerels
1.1986e+003
9.0711 e+005
2.3638e+004
3.75756+002
9.5889e+005
1.3380e+003
4.2593e+002
4.2593e+002
6.0767e+004
1.1986e+003
1.1986e+003

uCi/cm2

2.150U6-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2. 500e-007

Balcrn!2
7.9166e,003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
.20

Results

DTBD Survey Unit Size.dar, February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE- Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station . PAGE 181 OF 215

Page :2
DOS File: Case1
Run Date: February 21,2006
Run Time: 11:56:05 AM
Duration : 00:00:00

Energy Activity
MeV photons/sec

0.03 5.346e+04
0.04 1.261e+04
0.05 2.235e-01
0.06 4.331e+02
0.1 2.027e-01
0.3 1.330e-01
0.5 5.486e+00
0.6 8.1 67e+05
0.8 3.537e+02
1.0 2.365e+04
1.5 2.365e+04

TOTALS: 9.308e+05

Fluence Rate
MeV/cm2/sec
No Buildup
4.389e-03
1.406e-03
3.135e-08

* 7.316e-05
5.737e-08
1.140e-07
7.863e-06

.1.406e+00
8.137e-04

.6.810e-02
1.024e-01

i .584e+00

Fluence Rate
MeV/cm2/sec
With Buildup

4.71 5e-03
1.509e-03
3.361 e-08
7.818e-05
6.034e-08
1.166e-07
7.989e-06
1.426e+00
8.228e-04
6.875e-02
1.031e-01

1.605e+00

.Exposure Rate
mR/hr

No Buildup
4.350e-05
6.217e-06
8.352e-1 1
1.453e-07
8.777e-11
2.162e-10
1 .543e-08
2.745e-03
1.548e-06
1.255e-04
1.723e-04

3.094e-03

Exposure Rate
mR/hr

With Buildup
4.673e-05
6.676e-06
8.955e-11
1.553e-07
9.231e-11
2.212e-1 0
1.568e-08
2.784e-03
1.565e-06
1.267e-04
1.735e-04

,3.139e-03

OTBD Survey Unit Size.doc 
February 21, 2006

DTBD Survey Unit Size.doc February 21, 2006



NUMBER: DTBD-06-002
DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 182 OF 215

* MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Uitility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:56:26 AM
Duration : 00:00:00

File Ref:
Date:

By.-
Checked:

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Radius
Source Dimensions

178.0 cm 5 ft 10.1 in

--4x
Dose Points

#1
X .

100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

z
0 cm

0.0 in

Shield Name
Air Gap

Shields
MaterialT Air Densit0

0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
Photons.< 0.015 : Excluded

Library: Grove
Nuclide

Anm241
Ba-1 37m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241

Sr-90
Y-90.

curies
2.140'te-008
1.6196e-005
4.220.40-007
6.7089e-0091 .7121e-005

2.3889e-008
7.6047e-009
7.6047e-009
1.0850e-006
2.1401e-008
2.1401 e-008

becquerels
7.9183e+002
5.9925e+005
1.5616e+004
2.4823e+002
6.3346e+005
8.8390e+002
2.8137e+002
2.8137e+002
4.0144e+004
7.9183e+002
7.9183e+002

uCi/cm 2
2.1500e-007
1.6271e-'004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

Ba/cm2?
7.95506-003
6.0203e+000
1.56886-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results
DT8D Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit-Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 183 OF 215

Page . :2
DOS File: Casel
Run Date: February 21, 2006
Run Time: 11:56:26 AM
Duration. : 00:00:00

Energy
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5
0.6
0.8
1.0
1.5

Activity
photons/sec

3.532e+04
8.330e+03
1.476e-01
2.861 e+02

1.339e-01
8.787e-02
3.624e+00
5'395e+05
2.337e+02
1.562e+04
1.562e+04

Fluence Rate-
MeV/cm2/secl
No Buildup
3.586e-03.
1.147e-03
2.556e-08
5.962e-05
4.673e-08
9.275e-08
6.397e-06
1.144e+00
6.618e-04
5.538e-02
8.325e-02

Fluence Rate
MeV/cm2/sec
With.Buildup

3.828e-03
1.223e-03
2.723e-08
6.333e-05
4.893e-08
9.473e-08
6.491 e-06
1.1 59e+00
6.686e-04
5.587e-02
8.379e-02

Exposure Rate.
mR/hr

No Buildup
3.554e-05
5.071 e-06
6.808e-1 I
1.184e-07
7.149e-11
1.759e-1 0
1.256e-08
2.233e-03
1.259e-06
1.021 e-04
1.401e-04

Exposure Rate
mR/hr

With Buildup
3.793e-05
5.41 le-06
7.254e-1 I

* 1;258e-07
7.485e-11
1.797e-1 0
1.274e-08
2.262e-03
1.272e-06
1.030e-04
1.41 Oe-04

TOTALS: 6.149e+05 1.288e+00 1.304e+00 2.517e-03 2.551e-03

DTBD Survey Unit Size.doc 
February 21, 2006

DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE:. Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 184 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:56:43 AM'
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

* Case Title: 137 m2 at Gross bCGL
Description: Case I
Geometry: 3, Disk

Radius
Source Dimensions

126.0 cm

Dose Points
___x

#1
x

100 cm
3 ft 3.4 in

• . Y
0 cm

0.0 in

Shields
Material

AJr :

4 ft 1.6 in

z
0 cm

0.0 in

Density
ý0.00122.

Shield NameAir Gap

Nuclide
Arn-241
Ba-1 37m
Co-60

* Cs-134
Cs-1 37

* Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

cui
1.072•
8.1I5
2.11.4;
3.36.1
8.578
1.197'
3.810
3.810:
5.436.
1.072:
1.072

.Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library: Grove
ries becquerels pCi/cm2

3e-008 3.9676;+-002 2.2A560e-00;
4•006 3.0027e+005 1.6271 e-00•
7e-007 7.8245e+003 4.2400e-004
6e-009. 1.2438e+002 6.7400e-00O
7e-006 3.1741e+005 1.7200e-00,
oe-008 4.4290e+002 2.4000e-00
5e-009 1.4099e+002 *7.6400e-O00
5e-009 1.4099e+002 7.6400e-00
5e-007 2.0115e+004 1.0900e-00.
3e-008 3.9676e+002 2.1 500e-00
3e-008 3.9676e+002. 2.1500e-00'

Buildup
The material reference Is : Air Gap

7

6
8

7

8

5
7
7

7.9550e-003
6.0203e+000.
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e;-003
7.9550e-003

Integration Parameters
Radial
Circumferential

20-
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 185 OF 215

Page : 2
DOS File: Casel
Run Date: February 21, 2006
Run Time: 11:56:43 AM
Duration : 00:00:00

Energy
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5
0.6
0.8
1.0
1.5

Activity
photons/sed

1.770e+04
4.174e+03
7.397e-02
1.434e+02
6.70ge-02
4.403e-02
1.816e+00
2.703e+05
1.171e+02
7.828e+03
7.828e+03

Fluence Rate
MeVlcm 2lsec
No Buildup
2.405e-03
7.674e-04
1.709e-08.
3.986e-05
3.123e-08
6.191e-08
4.269e-06
7.633e-01
4.415e-04
3.694e-02
5.551 e-02

Fluence Rate
MeV/cmW/sec
With Buildup

2.547e-03
8.124e-04
i.807e-08.
4.203e-05
3.251e-08
6.307e-08
4.323e-06
7.719e-01
4.454e-04
3.722e-02
5.582e-02

.8.688e-01

Exposure Rate
mR/hr

No Buildup
2.383e-05
3.394e-06
4.553e-1 11
7.917e-08

.'4.777e-1 1
1.174e-10
8.379e-09
1.490e-03
8.397e-07
6.808e-05
9.339e-05

Exposure Rate
mR/hr

With Buildup
2.524e-05
3.593e-06
4.814e-11
8.348e-08
4.974e-1 I
1.196e-10
8.486e-09
1.507e-03
8.472e-07
6.861e-05
9.392e-05

TOTALS: 3.081 e+05 8.594e-01 1.680e-03 1.699e-03

DTBD Survey Unit Size.doa 
February 21,2006

DT13D Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 186 OF 215

• MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:56:59 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
56.0 cm I ft 10.0 inRadius

~~4X

Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

z
0 cm

0.0 in

Shield Name
Air Gap

Shields
MaterialAir Density

0.00122

Source Input
Grouping Method: Standard Indices.

Number ol Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
2.1182e-009
1.6030e-006
4.17736-008
6.6403e-01 0
1.6945e-006
2.3645e-009
7.5270e-010
7.5270e-010
1.0739e-007
2.1182e-009
2.1182e-009

becquerels
7.8373e+001
5.9313e+004
1.5456e+003
2.4569e+001
6.2698e+004
8.7486e+001
2.7850e+001
2.7850e+001
3.9733e+003
7.8373e+001
7.8373e+001

uCi/cm2

2.1 500e-007
1.6271e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

Ba/cm 2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial.
Circumferential

20
-.20

Results
DTBD Survey Unit Slze.doc Februwy 21, 2006



DECOMMISSIONING. TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002

REVISION: 0
TITLE: Use Of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 187 OF 215

Page :2
DOS File : Casel.
Run Date: February 21, 2006
Run Time: 11:56:59 AM
Duration : 00:00:00

EneraMeV.

0.03
0.04
0.05
!0.06

0.1
0.3
.0.5
0.6

.0.8
1.0
1.5

Activht
photons/sec

3.496e+03
8.245e+02
1.461e-02
2.832e+01
1.325e-02
8.697e-03
3.587e-01
5.340e+04
2.313e+01
1.546e+03
1.546e+03

'Fluence Rate
MeVlcm 2/sec

No Buildup
6.957e-04
2.215e-04
4.929e-09

.1.149e-05

8.993e-09
1.781e-08
1.227e-06
2.195e-01
1.269e-04
1.061 e-02
1.595e-02

Fluence Rate
MeV/cm2/sec
With Buildup

7.299e-04
2.323e-04
5.1 64e-09
1.201e-05
9.302e-09
1.809e-.08
1.241e-06
2.215e-01
1.278e-04
1.068e-02
1.602e-02

2.493e-01

Exposure Rate.
mR/hr.

No Buildup
6.895e-06
9.795e-07
1.313e- I1
2.282e-08
I1.376e-1 I
3.379e-1 I
2.409e-09•
4.283e-04
2.413e-07
1.957e-05
2.683e-05

Exposure Rate
mR/hr

With Buildup
7.234e-06
1.027e-06
1.376e-11
2.385e-08
1.423e-1.1
3.432e-1 1
2.435e-09
4.324e-04
2.432e-07
1.969e-05
2.696e-05

TOTALS: 6.086e+04 2.471 e-01 .4.829e-04 ,4.875e-04

DTBD Survey Unit SIze.doc 
February 21, 2006

DTBD Survey Unit Size.doc February 21, 2006



NUMBER: DTBD-06-002
DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 188 OF 215

MicroShield v5.05 (5.05-00488)
Sacramento Municipal Uitility District

Page : 1.
DOS File.: Casel
Run Date: February 21,2006
Run Time: 11:57:16 AM
Duration : 00:00:00

File Ref:
Date:
. By:

Checked:.

Case Title: 137 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
Radius 40.0 cm

= -,ix

Dose Points

#1
x

100 cm
3 ft.3.4 in

Y
0 cm

0.0 in

I ft 3.7 in

z..
0 cm

0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

I Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015.: Excluded

Nuclide
Am-24.1
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
1.0807e-009
8.1788e-007
2.1313e'008
3.3879e-010
8.6457e-007
1.2064e-009
3.8403e-010
3.8403e-010
5.4789e-008
1.0807e-009
1.0807e-009

Library: Grove
becauerels

3.9986e+001
3.0262e+004
7.8856e+002
1.2535e+001
3.1989e+004
4.4636e+001
1.4209e+001
1.4209e+001
2.0272e+003.
3.9986e+001.
3.9986e+001

uCi/cm2

2.1500&e007
1.6271 e-004
4.2400Q-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

Bolcen
7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000

* 8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7,9550e-003
7,9550e-003

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results

DTBD Survey Wit Slze,.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT . NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 189 OF 215

Page :2
DOS File : Case1
Run Date: February 21, 2006
Run Time: 11:57:16 AM
Duration : 00:00:00

Energy
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5
0.6
0.8
1.0
1.5

.Activ
Photons/sec

1.783e+03
4.207e+02
7.455e-03
1.445e+01
6.761 e-03
4.437e-03
1.830e-01
2.724e+04
1.180e+01
7.889e+02
7.889e+02

Fluence Rate
MeV/cm 2/sec

No Buildup
3.790e-04
1.206e-04
2.684e-09
6.256e-06
4.896e-09
9.696e-09
6.681e-07
1.194e-01
6.906e-05
5.777e-03
8.679e-03

Fluence Rate
MeV/cm2/sec
With Bufldul

.3.971 e-04
1 .263e-04
2.808e-09
6.530e-06
5.059e-09
9.843e-09
6.750e-07
1.205e-01
6.956e-05
5.813e-03
8.719e-03

Exposure Rate
mR/hr

No Buildup
3.757e-06
5.335e-07
7.150e-1 2
1.243e-08
7.491e-12
1 .839e-1 1
1.31 1e-09
2.331 e-04
1.314e-07
1.065e-05
1.460e-05

2.628e-04

Exposure Rate
. mR/hr

With Buildup
3.935e-06
5.587e-07
7.480e-1 2

".1.297e-08
.7.740e-1 2

1.867e-11
1.325e-09
2.353e-04
1.323e-07
1.071e-05

.1.467e-05

TOTALS: 3.105e+04 1.345e-01 1.357e-01 2.653e-04

DT13D Survey Unit Size.doc S eU February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m 2 For Class One Structure Surveys P 1
at Rancho Seco Nuclear Generating Station PAGE 190 OF 215

Page. :1
DOS File: Case1
Run Date: February 21, 2006
Run Time: 11:59:58 AM
Duration : 00:00:00

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Case Title: 319 m2 atGressm)1 CG.
Description: Case -tp

Geometry: 3 - Disk

.File Ref:
Date:

By:
Checked:

Source Dimensions
1.0e+3 cmRadius

Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

32 ft 9.7 in

z
0 cm
0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

Numberof Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library: Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
6.7544e-007
5.11.176-004
1.3320e-005
"2.1174e-007
5.4035e-004
7.5398e-007
2.4002e-007
2.4002e-007
3.4243e-005
6.7544e-007
6.7544e-007

becauerels
2.4991 e+004
1.8913e+007
4.9285e+005
7.8345e+003
1.9993e+007
2.7897e+004
8.8807e+003
8.8807e+003
1.2670e+006
2.4991 e+004
2.4991 e+004

uCi/Cm 2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

Ba/CM2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference is : Air Gap

Integration, Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancmo Seco Nuclear Generating Station PAGE 191 OF 215

Page :2
DOS File : Casel
Run Date: February 21, 2006
Run Time: 11:59:58 AM
Duration : 00:00:00

Enery
ýMeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5
0.6-
0.8
1.0
1.5

Actvity
photons/sec

1.115e+06
2.629e+05
4.659e+00
9,030e+03
4.226e+00
2.773e+00
.1.144e+02
"1.703e+07
7.375e+03
4.931e+05
4.931e+05

Fluence Rate
MeV/cmelsec

No Buildup
1.056e-02
3.466e-03
7.802e-08
1.829e-04
1.445e-07
2.906e-07
2.016e-05
3.612e+00
2.095e-03
1.757e-01
2.650e-01

4.069e+00

Fluence Rate
MeV/cm2/sec
With Buildup

1.253e-02
4.120e-03
9.249e-08
2.151 e-04
1.634e-01
3.074e-07
2.095e-05
3.736e+00
2.153e-03
1.798e-01
2.696e-01

4.205e+00

Exposure Rate
mR/hr

No Buildup
1.047e-04
1.533e-05
2.078e-10
3.633e-07

*2.211 e-10
5.512e-10
3.956e-08
7.050e-03.
3.985e-06
3.239e-04
4.459e-04

7.944e-03

Exposure Rate
mR/hr

With Buildup
1.242e-04
1.822e-05
2.464e-i0
4.273e-07
2.500e-i0
5.832e-10
4.113e-08
7.293e-03
4.095e-06
3.315e-04
4.537e-04

8.225e-03TOTALS: 1.941e+07

DTBD Survey Unit Slze.dac 
February 21. 2006

DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 192 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File: Case1.
Run Date: February 21 ,2006
Run Time: 12:01:07 PM
Duration : 00:00:00

File Ref:
.Date:

By:
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case i
Geometry: 3 - Disk

Source Dimensions
892.0 cmRadius

Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0 cm
0.0 In

29 ft 3.2 in

z
0 cm

0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
GroupIng Method : Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library: Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
5.3743e-007
4.0672e-004
i.0599e-005
1.6848e-0074.2994e-004 '

5.9992e-007
1.9097e-007
1.9097e-007
2.7246e-005
5.3743e-007
5.3743e-007

becauerels
1.9885e+004
1.5049e+007
3.9215e+005
6.2336e+003
1.5908e+007
2.2197e+004
7.0660e+003
7.0660e+003
1.0081e+006
1.9885e+004
1.9885e0004

uCi/cm.
2.1 500e-007
1.6271e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1.500e-007
2.1500e-007

I3a/cm2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results

DTBD Survey Unit Size-doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m 2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 193 OF 215

Page :2
DOS'File-: Casel
Run Date: February 21, 2006
Run Time: 12:01:07 PM
Duration : 00:00:00

Enerav Act!vt
*MeV Dhotons/sec

0.03 8.869e+05
0.04 2.092e+05
0.05 3.707e+00
0.06 7.185e+03
0.1 3.362e+00
0.3 2.207e+00
0.5 9.101e+01
0.6 1.355e+07
0.8. 5.868e+03
1.0 3.92.3e+05
1.5 3.923e+05

TOTALS: 1.544e+07

.Fluence Rate
MeV/cm 2/sec
No Buildup
1.015e-02
3.322e-03
7.469e-08,
1.750e-04
1.382e-07
2.773e-07
1.923e-05
3.444e+00
1.997e-03
1.675e-01
2.525e-01

3.880e+00

Fluence Rate
.MeV/cm2/sec
With Buildup.

1.1 90e-02
3.899e-03
8.74.5e-08
2.034e-04
1.548e-07
2.922e-07
1..993e-05

3.554e+00
2.048e-03
1.711 e-01
2.566e-01

4.000e+00

Exposure Rate
mR/hr

No Buildup
1.006e-04
1.469e-05
1.990e-1 0
3.476e-07
2.114e-10
5.261 e-1 0
3.774e-08
6.723e-03
3.799e-06.
3.087e-04
4.248e-04

7.576e-03

Exposure RatemR/hr

With Buildup
1 .180e-04'
1.725e-05
2.330e-1 0
4.040e-07
2.369e-1 0
5.544e-1 0
3.912e-08
6.938e-03
3.896e-06
3.154e-04
4.317e-04

7.824e-03

DTBD Survey Unit Size.doc February 21,2008
DTBD Survey Unit Size.doe February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 194OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 12:01:24 PM
Duration : 00:00:00

File Ref,
Date:

By:
Checked:,

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 -.Disk

Source Dimensions
798.0 cm 26 ft 2.2 in• Radius

#1

Dose Points
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

z
0 cm

0.0 in

Shield Name
Air Gap

Shields
Material

Air
Density
0.00122

Source.input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
-Photons < 0.015 : Excluded

Library: Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-1 34
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

. curies
4,3012e -007
3.2552e-004
8.4825e-006.
1.3484e-007
3.441 Oe-004
4.8014e-007
1 5284e-007
1.5284e-007
2.1806e-005
4.3012e-007
4.3012e-007

becauerels
1.5915e+004
1.2044e+007
3.1385e+005
4.9890e+003
1.2732e+007
1.7765e+004
5.6552e+003
5.6552e+003
8.0683e+005
1.5915e+004
1.5915e+004

uCi/cm2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007.
2.1500e-007

Ba/cL 2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results
DTBD 5urvey una brze.aoc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 195 OF 215

Page : 2
DOS File: Casel.
Run Date: February 21, 2006
Run Time: 12;01:24 PM
Duration : 00:00:00

Enenq Activty
MeV V hotons/sec

0.03 7.098e+05
0.04 1.674e+05
0.05 2.967e+00
0.06 5.750e+03
0.1' 2.691e+00
0.3 1.766e+00
0.5 7.284e+01
0.6 1 .084e+07
0,8 4.696e+03
1.0 3.140e+05
1.5 3.140e+05

TOTALS: 1.236e+07

Fluence Rate
MeV/cml/sec
No Buildup
9.734e-03
3.177e-03
7.137e-08
1.671e-04
1.318e-07
2.643e-07
1.831e-05
3.280e.00
1.902e-03
1.594e-01
2.403e-01

3.695e.00

Fluence Rate
MeV/cm 2/sec

1.129e-02
3.688e-03 -

8.264e-08
1.922e-04
1.466e-07
2.775e-07
1.894e-05

3.377e+00
1.947e-03
1.626e-01
2.439e-01

3.801 e+00

Exposure Rate
mR/hr

No Buildup
9.647e-05
1.405e-05
1.901 e-10
3.320e-07
2.017e-1 0
5.014e-1 0
3.594e-08
6.402e-03
3.617e-06
2.938e-04
4.042e-04

7.215e-03

Exp~osure Rate
mR/hr

WithBuildup
1.11 9e-04
1.631 e-05
2.201e-10
3.817e-07
2 .242e-1 0
5.264e-10
3.717e-08
6.592e-03
.3.703e-06
2.998e-04
4.103e-04

7.435e-03

p"

DTBD Survey Unit Size.doc February ý1, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 ma For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 196 OF 215

MicroShIeld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS.File : Casel1
Run Date: February 21, 2006
Run Time: 12:01:42 PM
Duration : 00:00:00

File Ref:
Date:_,,

By: _
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
691.0 cm 22 ft 8.0 inRadius

#1

Dose Points

100 cm
3 ft 3.4 In e,

Y
0 cm

0.0 In

z
0 cm

0.0 in

Shield N•ame
Air Gap

Shields
.Material Dens

Air '0.00122

Source Input
Grouping Method: Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am;-241
Ba-I37m
Co-60
Cs-1 34
Cs-137
Pu-238
Pd-239
Pu-240
Pu-241
Sr-90
Y-90

curies.
3.2251e-007
2.4408e-004
6.3602e-006
1.011 Oe-007•
2.5801e-004
3.6001e-007
1.1460e-007
1 .1460e-007
I .6351e-005
3.2251e-007
3.2251e-007

Library: Grove
becquerels IuCi/cm2

1.1933e+004 2.1500e-007
9.0308e+006 1.6271e-004
2.3533e+005 4.2400e-006
3.7408e+003 6.7400e-008.
9.5463e+006 1.7200e-004
1.3320e+004 2.4000e-007
4.2403e+003 7.6400&e008
4.2403e+003 7.6400e-008
6.0497e+005 1.0900e-005
1.1 933e+004 2.1500e-007
1.1933e+004 2.1500e-007

BEglCM 2
7.9550e-003
6.0203e+000
1 .5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
.2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

* 20
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT i!

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 197 OF 215

PAGE 1970F215

Page :2
DOS File: Case 1
Run Date: February 21, 2006
Run Time: 12:01:42 PM
Duration : 00:00:00

Enery
MeV

Activiy
2h~tons/sec

0.03 5.322e+05
0.04 1.255e+05
0.05 2.225e+00
0.06 4.312e+03
0.1 2.018e+00
0.3 1.324e+00
0.5 5.462e+01,
0.6 8.131e+06
0.8 3.521e+03
1.0 2.354e+05
1.5 2.354e+05

TOTALS: 9.267e+06

Fluence Rate
MeV/cm2fsec
No Buildup
9.1 75e-03
2 .986e-03
6.698e-08
1.568e-04
1.236e-07
2 .473e-07
1.712e-05

31066e+00
1.777e-03
1.489e-01
2.244e-01

3 .454e+00

Fluence Rate
MeV/cm2/sec

1.051e-02
3 .421e-03
7.657e-08
1.781e-04
1.361e-07
2 .586e-07
1.765e-05
3 .149e+00
1.816e-03
1.517e-01
2 .274e-01

3 .544e+00.

Exposure Rate
mR/hr

No Buildup
9.093e-05
1.320e-05

.1.784e-10
3.114e-07
1.890e-10
4.692e-I 0
3.361e-08
5.985e-03

• 3.380e-06
2.745e-04
3.775e-04

6.745e-03

Exposure Rate
mR/hr

With Buildun
f .042e-04
1.513e-05
2.040e-1 0
3 .537e-07
2 .082e-1 0
4 .905e- o0
3'465e-08
6.147e-03
3.453e-06
2 .796e-04
3 .827e-04

6 .933e-03

DTBD Survey Unit Size.doc February 21. 2006
DTBD Survey Unit Size.doc February 21, 2006



.IUMBER: DTBD-06-002
DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER:' DTBD-06-002
REVISION: 0

PAGE 198 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Uitility District

Page : 1
DOS File P Casel
Run Date: February 21, 2006
Run Time: 12'01:58 PM
Duration : 00:00:00

File Ref:-
Date: "

By: .
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
564.0 cmRadius

#1

Dose Points

18 ft 6.0 in

z
0cm

-0.0 in

X
100 cm

3 ft 3.4 in

Y
0 cm

0.0 in

,Shield Name
Air Gap

Shields
Mateidal

Air
'Density
0.0100122

.Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pud-239
Pu-240
Pu-241
Sr-90
Y-90

curies
2.1486e-007
1.6260e-004
4.23,72e-006
6.7355e-008
1.7188e-004
2.3984e-007
7.6349e-008
7.6349e-008
1.0893e-005
2.1486e-007
2.1486e-007

Library: Grovc
becquerels

r7.9497e+003
6.0163e+006
1.5677e+005
2.4921e+003
6.3597e+006
8.8740e+003
2.8249e+003
2.8249e+003
4.0303e+005
7.9497e+003
7.9497e+003

* Ci/cm2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

. Ba/cm2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
.8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

" . Buildup
The material reference is :Air Gap

Integration Parameters
Radial
Circumferential

. Results

20
20

DT8D Survey Unit Size.doc .
February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For-Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 199 OF 215

Page : 2
DOS File: Case1
Run Date: February 21, 2006
Run Time: 12:01:58 PM
Duration - 00:00:00

Energ ActivtyMeV " hotonlsfsec

0.03 3.546e+05
0.04 8.363e+04
0.05 1.482e+00
0.06 2.872e+03
0.1 1.344e+00
0.3 8.822e-01
0.5 3.639e+01
0.6 5.417e+06.
0.8 2.346e+03
*1.0 1.568e+05

.1.5 1.569e+05

TOTALS: 6.174e+06

Fluence Rate
MeV/cm 2/sec

No Buildup
8.355e-03
2.708e-03
6.068e-08
1.41 9e-04
1.117e-07
2.232e-07
1.544e-05
2.764e+00
1.601e-03
1.341e-01
2.020e-01

3.113e+00

Fluence Rate
MeV/crm2/sec
With Buildup

9.421 e-03
3.054e-03
6.826e-08
1.587e-04
1.216e-07
2.321 e-07
.1.586e-05
2..830e+00
1.632e-03
I.363e-01
2.044e-001

3.185e+00

Exposure Rate
.mR/hr

No Buildup
8.281 e-05
1.198e-05
-1 .616e-10
2.819e-07
1.709e-10
4.233e-1 0
3.030e-08
5.395e-03
3.045e-06
2.472e-04
3.398e-04

6.080e-03

Exposure Rate
mR/hr

With Build.up
9.336e-05
1.350e-05
1.818e-1Q
3.153e-07
1.861e-10
4.403e-10
3.113e-08
5.523e-03
3.103e-06
2.513e-04
3.439e-04

6.229e-03

DTBD Survey Unit S!ze.doc February 21,2006
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT
NUMBER: DTBD-06.002

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-.002
REVISION: 0

PAGE 200 OF 215

MicroShield v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File: Casel
Run Date: February 21, 2006
Run Time: 12:02:16 PM
Duration :00:00:00

File Ref:
Date:

By:.
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Radius
Source Dimensions

489.0 cm 16 ft 0.5in

Dose Points

#1
x

100 cm
3 ft 3.4 in

0 cm
0.0 in

z
0 cm

0.0 in

Densit2
0.00122'

Shield Name
Air Gap

Shields
Material

Air

. Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-1 37
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
1.6151e-007
1.2223e-004
3.18526-006
5.0632e-008.
1.2921 e-004
i .8029e-007
5.7393e-008
5.7393e-008
8.1883e-006
1.6151e-007
1.6151 e-007

Library: Grove
becauerels uCi/CM 2

5.9760e+003 2.1500e-007
4.5226e+006 1.6271 e-004
1.1785e+005 4.2400e-006
.1.8734e+003 6.7400e-008
4.7808e+006 1.7200e-004
6.6708e+003 2.4000e-007
2.1236e+003 7.6400e-008
2.1236e+003 7.6400e-008
3.0297e+005 1.0900e-005
5.9760e+003 2.1500e-007
5.9760e+003 2.1500e-007

7.g550e6003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

• Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results

D I BD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 201 OF 215

Page : 2
DOS File: Casel.
Run Date: February 21, 2006
Run Time: 12:02:16 PM
Duration : 00:00:00

Enerq
*MeV

0.03
0.04
0.05
0.06
0.1
0.3*
0.5
0.6
0.8
1.0.
1.5

, Activit
photons/sec

2.665e+05
6.287e+04
1.1 14e+00
2.159e+03
1.010e+00
6.632e-01
2.735e+01
4.072e+06
1.763e+03
1.1 79e+05
1.179e+05

Fluence Rate
MeVlcm 2/sec
No Buildup
7.762e-03
2.51 Oe-03
5.619e-08
1.313e-04
1.033e-07
2.062e-07
1.425e-05
2.551 e+00
1.478e-03
1.238e-01
1.863e-01

* Fluence Rate
MeVLcm=/sec
With Buildup

8.667e-03
2.802e-03
6.259e-08
1.456e-04
1.1 17e-07
* 2:137e-07

1.461 e-05
2.607e+00
1.503e-03
1.256e-01
1.884e-01

2.934e+00

Exposure Rate
mR/hr

No Buildup
7.693e-05
1.10 e-05
1.497e-10
2.609e-07
1.581e-10
3.911 e-10
2.798e-08
4.980e-03
2.811 e-06
2.281'e-04
3.135e-04

Exposure Rate
mRPhr

With Buildup
8.590e-05
1.239e-05
1.667e-1 0

* 2.891e-07
1.709e-1 0
4.054e-1 0
.2.868e-08
5.089e-03
2.860e-06
2.315e-04
3.169e-04

TOTALS: 4.641e+06 2.873e+00 5.613e-03 5.739e-03

DTBD Survey Unit Size.doc 
February 21, 2006

DT13D Survey Unit Size.doe February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 202 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run. Date: February 21, 2006
Run Time: 12:02:34 PM
Duration : 00:00:00

File Ref:
Date:

By:.Checked:

Case Title: 319 m2 at Gross'DCGL
DescrIption: Case I
Geometry: 3 -Disk

Source Dimensions
399.0 cmRadius

Dose Points

13 ft 1.1 in-

z
0cm

0.0 in
#1

x
100 cm

3 ft 3.4 in

Y
0 cm

0.0 in

.Shield Name
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Library: Grove
Nuclide

Am-241
Ba-137m
Co-60
Cs-134
Cq-137
PU-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

Scuries
1.0753e-007
8.1380e64005
.2.12266e-006
3.3710e-008
8.6025e-005
I '2003e-007
3.8211 e-008
3.8211e-008
5.4516e-006
1.0753e-007
1.0753e-007

becquerels
3'.9787e+003
3.011 Oe+006
7.8463e+004
1.2473e+003
3.1829e+006
4.4413e+003
1.4138e+003
1.4138e+003
2.0171 e+005
3.9787e+003
3.9787e+003

uCi/cm2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005-
.21 500e-007
2.1500e-007

Shields
Material

:Air -:

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Density
0.00122

Buildup
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit Size.doc I-ebruary 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m 2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 203 OF 215

Page .: 2
DOS File :Casel
Run Date: February 21, 2006
Run Time: 12:02:34 PM
Duration : 00:00:00

Energy
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5

- 0.6
0.8
1.0
1.5

TOTALS:

Activity
Dhotons/sec

1.775e+05
4.186e+04
7.418e-01
1.438e+03
6.727e-01
4.415e-01
1.821e+01
2.711 e+06
1.174e+03
7.850e+04
7.850e+04

3 .090e+06

Fluence Rate
MeV/cmr/sec
No Buildup
6.902e-03
2.225e-03
4.975e-08

* 1.162e-04
9.135e-08
1.820e-07
1 1.258e-05

2.251 e.00
I .303e-03
1.091e-01
1.642e-01

2.534e+00

Fluence Rate
MeV/cm 2/sec
With Buildup

7.613e-03
2.454e-03
5.475e-08
1 .273e-04
9.789e-08
1.879e-07
1.286e-05,
2.294e+00
1.323e-03
1 .105e-01
1.658e-01

2.582e+00

Exrosure Rate
mR/hr

No Buildup
6.841e-05
9.842e-06
1.325e-10
2.309e-07
.1.398e-10
3.453e-1 0
2.469e-08
4.393e-03
2.478e-06
2.011e-04
2.762e-04

4.951e-03

Exposure Rate
mR/hr

With Buildup,
7.545e-05
1.085e-05
1.459e-1 0
2.529e-07
1.498e-10
3.565e-10
2.523e-08
4.478e-03
2.517e-06
2.038e-04
2.789e-04

5.050e-03

DTBD Survey Unit Size.doc February 21. 2006
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Stru&ture Surveys
at Rancho Seco Nuclear Generating Station. PAGE 204 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 12:02:54 PM
Duration : 00.00:00

File Ref:
Date:

By:
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I'
Geometry: 3 - Disk

Source Dimensions
282.0 cmRadius

Dose Points

9ft3.0 in

z
0 cm
0.0 in

#1
x

100 cm
3 ft 3.4 in

Y
0 cm
0.0 in

Shield Name
Air Gap

Shields
MaterialAir Density

0.00122

-Source Input
Grouping Method , Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
5.3714e-008
4.0651e,005
1.05936-006
1.6839e-008
.4.2971 e-005
5.9960e-008
1.9087e-008
1.9087e-008
2.7232e-006
5.3714e-008
5.3714e-008

Library: Grove
becquerels VCi/cm2

1.9874e+003 2.15OOe-007
1.5041e+006 1.6271 e-004
3.9194e+004 4.2400e-006
6:2303e+002 6.7400e-008
1.58996+006 1.7200e-004
2.2185e+003 2.4000e-007
7.0623e+002 7.6400e-008
7.0623e+002 7.6400e-008
1.0076e+005 1.0900e-005
1.9874e+003 2.1500e-007
1.9874e+003 2.1500e-007

Bpcm2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+O000
8.8800e-003
2.8268e-003
2.82686-003
4.0330e-001I
7.9550e-003
7.9550e-003

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 205 OF 215

Page : 2
DOS File: Casel
Run Date: February21, 2006
Run Time: 12:02:54 PM
Duration 00•00:00

Eneav
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0.5
0.6
0.8
1.0
1.5

TOTALS:

Activity
photons/sec

8.864e+04
2.091e+04
3.705e-01
7.181e+02
3.360e-01
2.206e-01
9.096e+00
1.354e+06
5.865e+02
3.921 e+04
3.921e+04

1 .543e+06

Fluen•e Rate
MeV/cm2/sec
No Buildup
5.429e-03
1.743e-03
3.891 e-08
9.083e-05
7.129e-08,
1.41 8e-07
9.786e-06
1.751 e+00
1.013e-03
8.480e-02
1.275e-01

1.971 e+00

Fluence Rate
MeV/cm 2/sec
With Buildup

5.888e-03
1.889e-03
4.21 le-08
9.793e-05
7.548e-08
1.455e-07
9.964e-06
1.779e+00
1.026e-03
8.573e-02

.1.286e-01

2.002e+00

Exposure Rate
mR/hr

No Buildup
5.380e-05
7.708e-06
1.036e-10
1.804e-07
1.091e-10
2.689e-1 0
1.921e-08
3.417e-03
1.927e-06
1.563e-04
2.146e-04

3.852e-03

Exposure Rate
mR/hr_.

With Buildup
5.835e-05
8.356e-06
1.122e-10
1 .945e.07
1.155e-10
2.761 e-1 0
1.956e-08
3.472e-03
1.952e-06
1.580e-04
2.163e-04

3.915e-03

DTBD Survey Unit Slze.doc 
February 21, 2006
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DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use.of a Survey Unit Size of 319 m 2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 206 OF 215

MicroShleld v5.05'(5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File: Case1
Run Date: February 21, 2006
Run Time: 12:03:09 PM
Duration : 00:00:00

. File Ref:
Date:

By:
Checked:

Case Titie: 319 m2 at Gross DCGL
Description: Case 1
Geometry: 3 - Disk

Source Dimensions
219.0 cmRadius

#1

Dose-Points
Z x

100 cm
3 ft 3.4 in

Y
0 om

0.0 in

7 ft 2.2 in

z
0 cm
0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

Number of Groups :25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134.
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
3.2395e-008
2.4516o-005
6.3866e-007
1.0.155e-008
2.5916e-005
3.6162e-008
1.1511 e-008
1.1511 e-008
1.6423e-006
3.2395e-008
3.2395e-008

Library: Grove
becquerels uCI/cm2

1.1986e+003 2.1500e-007
9.0711 e+0105 .1.6271 e-004
2.3638e+004 4.2400e-006
3.7575e+002 6.7400e-008
9.5889e+005 1.7200e-004
1.3380e+003 '2.4000e-007
4.2593e+002 7.6400e-008
4.2593e+002 7.6400e-008
6.0767e+004 1.0900e-005
1.1986e+003 2.1500e-007
1.1986e+003 2.1 500e-007

Ba/CM 2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
"Circumferential

20
20

Results
DT130 Survey Unit Size.doc February 21,2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2, For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 207 OF 215

Page :2.
DOS File : Casel
Run Date: February 21, 2006
Run Time: 12:03:09 PM
.Duration : 00:00:00

Ener__
MeV -

0.03
0.04

• 0.05
.0.06"

0.1
0.3
0.5
0.6
0.8
1.0
1.5

Activit
photons/sec

5.346e+04
1.261e+04
2.235e-01
4.331e+02
2.027e-01
1.330e-01
5.486e+00
8.167e+05
3.537e+02'
2.365e+04
2.365e+04

Fluence Rate
MeV/cm2/sec
No Buildup
4.389e-03
1.406e-03
3.135e-08
7.31-6e-05
5.737e-08
1.140e-07
7.863e-06
1.406e+00
8.137e-04
6.810e-02
1.024e-01

1.584e+00

Fluence Rate.
MeV/cm 2/sea
With Buildup

4.715e-03
1.509e-03
3.361e-08
7.818e-05
6.034e-08
1.1 66e-07
7.989e-06
1.426e+00
8.228e-04
6.875e-02
1.031e-01

Exposure Rate
mR/hr

No Buildup,
4.350e-05
6.217e-0 6
8.352e-1 I
1.453e-07
8.777e-1 I
2.162e-1 0
1.543e-08
2.745e-03
1.548e-06
1.255e-04
1.723e-04

Exposure Rate
mRlhr

With Buildup
4.673e-05
6.676e-06
8.955e-1 1
1.553e-07
9'231e-1 I
2.212e-10
1.568e-08
2.784e-03
1.565e-06
1.267e-04
.1.735e-04

TOTALS: 9.308e+05 1.605e+00 3.094e-03 3.139e-03

DTBD Survey Unit Size.doc 
February 21, 2006

DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 208 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006.
Run Time: 12:03:26 PM
Duration : 00:00:00

File Ref:
Date: .,

By:
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case 1
Geometry: 3 -.Disk

Source Dimensions
178.0 cm 5 ft 10.1 inRadius

Dose Points

1 6100 cm
3 ft 3.4 in

Shield Name
Air Gap

Y
0 cm

0.0 in

_z
0 cm

0.0 in

Density
0.00122

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

Number Of Groups : 25
Lower Energy Cutoff: 0.015
Photons <0.0115: Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
.Y-90

curies
2.1401e-008
1.6196e6005
4.2264e-0076.7689e-009'

1.7121 e-005
2.3889e-008
7.6047e-009
7.6047e-009
1.0850e-006
2.1401e-008
2.1401e-008

Library: Grove
becouerels

7.9183e+002.
5.9925e+005
1.5616e+004
2.4823e+002
6.3346e+005
8.8390e+002
2.8137e+002
2.8137e+002
4.0144e+004
7.9183e+002
7.9183e+002

pCi/cm2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1500e-007
2.1500e-007

.B/cm2

7.9550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003

Buildup.
The material reference is : Air Gap

Integration Parameters
Radial
Circumferential

20
.20

DTBD Survey Unit Size.doc
Results-

February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT ~JUMBER: DTBD-06-0024IUMBER: DTBD,06-002'
REVISION: 0

PAGE 209 OF 215
TITLE' Use of a Survey Unit Size of 319 m2 ForClass One Structure Surveys,
at Rancho Seco Nuclear Generating Station

Page :2
DOS File: Casel
Run Date: February 21, 2006
Run Time: 12:03:26 PM
Duration : 00:00:00

Energv
MeV

0.03

0.04
0.05
0.06

0.3
0.5
0.6
0.8
1.0
1.5

Activity
photons/sec

3.532e+04
8.330e+03
1.476e-01
2.861e+02
1.339e-01
8.787e-02
3.624e+00
5.395e+05
2.337e+02
1.562e+04
1.562e+04

Fluence Rate.
MeV/cm2/sec
No Buildup
3.586e-03
1.147e-03
2.556e-08
5.962e-05
4.673e-08
9.275e-08
6.397e-06
1.144e+00
6.61 8e-04
5.538e-02
8.325e-02

Fluence Rate
MeV/cm2/sec
-With Buildup

3.828e-03
1.223e-03
2.723e-08
6.333e-05
4.893e-08
9.473e-08
6.491e-06.
1.1 59e+00
6.686e-04
5.587e-02
8.379e-02

1.304e+00

Exposure Rate
mR/hr

No Buildup
3.554e-05.
5.071e-06
6.808e-1 I
1 .184e-07
7.i49e-ll
1.759e-1 0
1.256e-08
2.233e-03
1.259e-06

.1.021e-04
1.401 e-04

Exposure Rate .
mR/hr

With Buildup
3.793e-05
5.411 e-06
7.254e-1 I
1.258e-07
7.485e-l I
1.797e-10
1.274e-08
2.262e-03
1 .272e-06
1.030e-04
1.41 Oe-04

TOTALS: 6.149e+05 1.288e+00 2.517e-03 .2.551e-03

DTBD Survey Unit Size.doc 
February 21, 2006
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~JUMBER: DTBD-06-002DECOMMISSIONING TECHNICAL BASIS DOCUMENT

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys.
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 210 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

.Page :1
DOS File: Casel
Run Date: February 21,2006
Run Time: 12:03:44 PM
Duration : 00:00:00

File Ref:
Date: _

By:.__ _
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Radius
Source Dimensions

126.0 cm

Dose Points~4X

#1 100 cm
3 ft 3.4 in

Y
0cm

0.0 in

4 ft 1.6 in

z
Ocm
0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

. Number of Groups :25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
1.0723e-008
8.1154e-006
2.1 -47e-007
3.3616e-009
8.5787e-006
1.1970e-0'08
3.8105e-009
3.8105e-009
5.4365e-007
1.0723e-008
1.0723e-008

Library : Grove
becquerels

3.9676e+002
3.0027e+005
7.8245e+003
1.2438e+002
3.1741 e+005
4.4290e+002
1.4099e+002
1.4099e+002
2.0115e+004
3.9676e+002
3.9676e+002

MCI/cm2

2.1500e-007
1.6271 e-004
4.2400e-006
6.7400e-008
1.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1 0900e-005
2.1500e-007
2.1500e-007

Bci/cm2

7.9550e-003
6.0203e+000
1 .5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003.

Buildup.
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit SIze.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DO l UMER: TBD-6-*1

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station

NUMBER: DTBD-06-002
REVISION: 0

PAGE 211 OF 215

Page :2
DOS File: Casel
Run Date: February21, 2006
Run Time: 12:03:44 PM
Duration : 00:00:00

Energy
MeV

0.03
0.04
0.05
0.06
0.1
0.3
0"5
0.6
0.8
1.0
1.5

Activit
photons/sec

1.770e+04
4.174e+03
7.397e-02
1.434e+02
6.709e-02
4.403e-02
1.816e+002.703e+05

1.171e+02
7.828e+03
7.828e+03

Fluence Rate
MeV/cm 2/sec
No Buildup
2.405e-03

*7.674e-04
1 .709e-08
3.986e-05'ý
3..123e-08
6.191 e-08
4.269e-06
7.633e-01
4.415e-04
3.694e-02
5.551 e-02

8.594e-01

Fluence Rate
MeV/cm2/sec
With Buildup

2.547e-03
8.124e-04
1.807e-08
4.203e-05
3.251e-08
6.307e-08
4.323e-06
7.719e-01
4.454e-04
3.722e-02
5.582e-02

8.688e-01

Exposure Rate
mR/hr

No Buildup
2.383e-05
3.394e-06
4.553e-1 1
7.917e-08
4.777e-I I
1.174e-10
8.379e-09
1.490e-03
8.397e-07
6.808e-05
9.339e-05

1.680e-03

Exposure RatemR/hr

With Buildup
2.524e-05
3.593e-06
4.814e-1 I
.8.348e-08
4.974e-1 I
1.196e-10
8.486e-09
1.507e-03
8.472e-07
6.861 e-05
9.392e-05

1.699e-03TOTALS: 3.081e+05

DTB3D Survey Unit 140.00 •
February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 212 OF 215

MicroShleld v5.05 (5.05-00488)
Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 12:04:01 PM
Duration : .QO:00:00

File Ref:
Date:.

By:
Checked:

Case Title: 319 m2.at Gross DCGL
Description: Case I
Geometry: 3 -Disk

Source Dimensions
56.0 cm 1 ft 10.0 inRadius

Dose Points
x.

#1 100cm
3 ft 3.4 in

Y
0 cm

0.0 in

z0 cm.
0.0 in

Shield Name
Air Gap

Shields
Material

Air
Density
0.00122

Source Input
Grouping Method': Standard Indices

Number of Groups :25
Lower Energy Cutoff: 0.015
.Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Co-60
Cs-134
Cs-1 37
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
2.1182e-009
1.6030e-006
4.17. 3e-008.
6.6403e-01 0
1.6945e-006
2.3645e-009
7.5270e-01 0
7.5270e-010
1.0739e-007
2.1182e-009
2.1182e-009

Library: GroVe
becquerels WCi/cm 2

7.8373e+001 2.1500e-007
5.9313e+004 1.6271e-004
1 .5456e+003 4.2400e-006
2.4569e+001. .6.7400e-008
6.2698e+004 I .7200e-004
8.7486e+001 2.4000e-007
2.7850e+001 7.6400e-008
2.7850e+001 '7.6400e-008
3.9733e+003 1.0900e-005

.7.8373e+001 2.1500e-007
7.8373e+001 2.1500e-007

Ba/cm2

7.9550e-003
6.0203e+000
*1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-O01
7.9.550e-003
7.9550e-003"

Buildup •The material reference is : Air Gap

integration Parameters
Radial
Circumferential

20
20

Results
DTBD Survey Unit Size.doc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

,,e -. u=i u, a Survey unit Size of 319 m= For.Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 213 OF 215

Page . 2
DOS. File : Case1
Run Date: February 21, 2006
Run Time: 12:04:01 PM
Duration : 00:00:00

Energy Activitqy
MeV photons/sec

0.03 3.496e+03
0.04 8.245e+02
0;05 1.461e-02
0.06 2.832e+01
0.1 1.325e-02
0.3 8.697e-03
0.5 3.587e01
0.6 5.340e+04
0.8 2.313e+01
1.0 1.546e+03
1.5 1.546e+03

TOTALS: 6.086e+04

Fluence Rafe
MeV/cm2/sec
No Buildup
6.957e-04
2.215e-04
4.929e-09
1.149e-05
8.993e-09
1.781e-08
1.227e-06
2.195e-01
1.269e-04
1.061e-02
1.595e-02

SFluefice Rate
MeV/cm 2/sec
With Buildup

7.299e-04
2.323e-04
5.164e-09
1.201 e-05
9.302e-09
1.809e-08
1.241e-06
2.21 5e-01
1.278e-04
1.068e-02
1.602e-02

Exposure Rate
mR/hr

No Buildup
6.895e-06
9.795e-07
1.313e-1I
2.282e:08
1.376e-1 1
3.379e-11
2.409e-09
4.283e-04
2.413e-07
1.957e-05
2.683e-05

Exposure Rate
. mR/hr

With Buildup
7.234e-06
1.027e-06
1.376e-l1I

. 2.385e-08
1.423e-11
3.432e-1 1
2.435e-09
4.324e-04
2.432e-07
1.969e-05
2.696e-05

2.471e-01 2.493e-01 4.829e-04 4.875e-04

DTBD Survey Unit oize.aoc February 21, 2006



DECOMMISSIONING TECHNICAL BASIS DOCUMENT NUMBER: DTBD-06-002
REVISION: 0

TITLE: Use of a Survey Unit Size of 319 m2 For Class One Structure Surveys
at Rancho Seco Nuclear Generating Station PAGE 214 OF 215

MicroShleld v5.05 (5.05-00488)
-Sacramento Municipal Ultility District

Page : 1
DOS File : Casel
Run Date: February 21, 2006
Run Time: 12:04:15 PM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: 319 m2 at Gross DCGL
Description: Case I
Geometry: 3 - Disk

Source Dimensions
40.0 cmRadius

x
Dose Points

#1
x

100 cm
3 ft 3.4 in

Y
0 cm

0.0 in

1 ft 3.7 in

z
0 cm

0.0 in

Density
0.00122

Shield Name
Air Gap

Shields
Material

Air

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library: Grove
Nuclide

Am-241
Ba-1 37m
Co-60
Cs-134
Cs-137
Pu-238
Pu-239
Pu-240
Pu-241
Sr-90
Y-90

curies
1.0807e-009
8.1788&.007
2.131'3e-008
3.3879e-010
8.6457e-007
1.2064e-009
3.8403e-010
3.8403e-01 0
5.4789e-008
1.0807e-009
1.0807e-009

becquerels
3.9986e+001
3.0262e+004
7.8856e+002
1.2535e+001
3.1989e+004.
4.4636e+001
1.4209e+001
1.4209e+001
2.0272e+003
3.9986e+001
3.9986e+001

uCi/cm2

2.1500e-007
1-.6271e-004
4.2400e-006
6.7400e-008
I.7200e-004
2.4000e-007
7.6400e-008
7.6400e-008
1.0900e-005
2.1 500e-007
2.15OOe-007

BqlCM 2
*7.9 550e-003
6.0203e+000
1.5688e-001
2.4938e-003
6.3640e+000
8.8800e-003
2.8268e-003
2.8268e-003
4.0330e-001
7.9550e-003
7.9550e-003.

Buildup
The material reference Is : Air Gap

Integration Parameters
Radial
Circumferential

20
20
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Page :2
DOS File : Casel
Run Date: February 21,2006
Run Time: 12:04:15 PM
Duration • 00:00:00

Energ ActIVIt
MeV photons/sec

0.03 1.783e+03
0.04 4.207e+02
0.05 7.455e-03
0.06 1.445e+01
0.1 6.761e-03
0.3 4.437e-03
0.5 1 .8306-01
0.6 2.724e+04
0.8 1.180e+01
1.0 7.889e+02
1.5 7.889e+02

TOTALS: 3.105e+04

Fluence Rate
'MeV/cm2/sec

No Buildup
3.790e-04
1.206e-04
2.684e-09
6.256e-06

* 4.896e-09
9.696e-09
6.681 e-07
1.194e-01
6.906e-05
5.777e-03
8.679e-03

Fluence Rate
MeV/cmrlsec
With Buildup

3.971 e-04
1.263e-04
2.808e-09
6.530e-06
5.059e-09
9.843e-09
6.750e-07
1.205e-01
6'.956e-05
5.813e-03
8.719e-03

Exposure Rate
mR/hr

No Buildup
3.757e-06
5.335e-07
7.150e-12
1.243e-08
7.491e-12
1.839e-11
1.311 e-09
2.331e-04
1 '314e-07
1.065e-05
1.460e-05

Exposure Rate
.mR/hr

With Buildup
3.935e-06
5.587e-07
7.480e-12
1.297e-08
7.740e-12
1.867e-11
1.325e-09
2.353e'04
1.323e-07
1.071 e-05
1.467e-05

1.345e-01 1.357e-01 2.628e-04 *2.653e-04
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