Final_v'Status Survey Plan
for the
Plum Brook Reactor Facility

| ~Attachment C
Embedded Piping Dose Assessment & DCGL Calculation
| Addendum 3 -
MicroShield Case Run Reports for Area Factor Calculations



‘MicroShield Case Run Reports for Area Factor Calculations

Index
‘ . . MSS5 File Dose Rate
Run Date Case Title Dgscriptlon Name . (mrem/hr)
2/4/2006 Line 1.21 AF-A PBRF Revised Model Co-60 PB020401 1.0810E-10
: Area Factor C_alculatlon !
2/4/2006 Line 1.21 AF-B PBRF Revised Model Co-60 PB020402 2.0910E-10
. : Area Factor Calculation . ]
2/4/2006 | Line 1.21 AF-C PBRF Revised Model Co-60 | ppiy0403 | 4.2570E-10
_ . Area Factor Calculation
o PBRF Revised Model Co-60
2/4/2006 Line1.21 AF-D rrea Faster Calonlation PB020404 5.3940E-10
2/4/2006 | Line 123 AF-A PBRF Revised Model Co-60 | ppo50405 | 1.0820B-10
_ - Area Factor Calculation
2/4/2006 | Line 1.23 AF-B PBRF Revised Model Co-60 - | pps0466 | 2.0910E-10
Area Factor Calculation .
2/4/2006 Line 1.23 AF-C PBRF Revised Model Co-60 | ppos407 | 4.2580E-10
Area Factor Calculatlon
2/4/2006 | Line 1.23 AE-D PBRF Revised Model Co-60 | ppny0008 | 539508-10
Area Factor Calculation ) _
2/4/2006 | Line 124 AF-A . | TOBREFRevisedModel Co-60 | ppioning | 32270811
, Area Factor Calculation
2/4/2006 Line 1.24 AF-B PBRF Revised Model Co-60 PB020410 6.2720E-11
: : Area Factor Calculation
2/4/2006 | Line 1.24 AF-C PBRF Revised Model Co-60 | ppino411 | 13130E-10
Area Factor Calculation
2/4/2006 Line 1.24 AF-D PBRF Revised Model Co-60 | pp0,0015 | 1.7250B-10
Area Factor Calculation
2/4/2006 Line 1.641 AF-A PBRF Revised Model Co-60 PB020413 5.2760E-11
Area Factor Calculation
2/4/2006 | Linc1.641 AF-B | [DRE RevisedModel Co-60 | pnponaig | 1.0250E-10
Area Factor Calculation
. ' PBRF Revised Model Co-60
2/4/2006 Line 1.641 AF-C Aea Factor Caloulation PB020415 2.1390E-10
} PBRF Revised Model Co-60
2/4/2006 | Line 1.641 AF-D rroa Faoter Calontation PB020416 | 2.7950E-10
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MicroShield v8.05 (5.05-00362)

Radiological Services, Ine. :
Pags - 1 . _ ' File Ref:
DﬂSf"lﬁe PBO20401.0455 Dats:
Run Dale: February 4, 2006 By:
R Time: 2:01.22 P44 Chadked:

Dutation ; 00:00:04

{ase Tiia: Line 1.21 AF-A
Dosaription: PBRF Rev Mode! Co-80 Area Factor Calzutation
Geomsiry: 10 - Cylinder Surface - External Dose Polnt

¥ | Source Dimensiens
] _ Height 3048 cm 1ft
l Radius 7.82 em 3-8
' bDose Points:
-4 Y Z
£1 138.78 cmy 15.24 om 4872 cm
Af166 Bhin 1REDIN
Shislds
Shiaki N Di ) L Denisi
Lyl. Core 762 om? Bam:m&. 18
Shiald 1 B5 om lron T.86
Trarmstion Concrete 24
Shiefd 3 3048 cm  Concrete 24
Air Gap , iy 000122
el Clad A28 om Iron 7.85
Soiree nput
) Gmupmg Maﬂmd Ax'.’haal Photon Energies:
Co-B0 58692012 z 429& nm 4_500%-0043 1.5650a-004
Baildup
The material referenca is : Cyl. Core
integration Parametsrs
Y Direction {axdal} 20
Circumfasentlal 26
Flt Rater %’ﬁh Rate Rate  Exp Rate
ity UEI'IEE' [al¥z] ] |52 CalUng
E@mf fgummmﬁ ffem? : R EM;"— Ribr mih
: : | : . -
- 0.6938 3.9632-05% ?’.261@-14 - 1.1788-12 1.402e-15 2.274e=15
{1732 2.430a-01 357en8 3.023e-08 £.381a-12 5.402e-11
1.3325 . BT22e-09 4,197%-08 9.928e-12 7.¢70e-11

2.430e-01
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Page 12

DOS Fée - PBO2040Y. MSS
Run Dale: February 4, 2008
Run Time: 2:01:22 B
Duration . 00,0000

JB Actpdy Elusnce Rate  Flugnce Rale Exposum Rata Exposure Rate
Mgy  photonsisec  MeViemisee — MeVicwiisec  mBk MR
. Mo Build fifh Buitduo MoBuldup =~ With Buildy
TOTALS: 4860201 9.293;-’% 1631e-11 - T1267e-10
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WicroShlald v6.06 (6.05-00362)
o MicroShiield v8.08 (5.05-00382)

Radlelogieal Sarvicas, Ine.

Converaion of caleulated suposura In air to dése

FLE: C\MSHDATAPEI20401.M35

Cawse Tile: Line 1.21 AF-A

This cane waa run on Saturday, February 4, 2006 at 2:01:22 PM

~Dosa Polnt#1 - [128.78,15.24 45.72) cm

Fhodon Fluence Rate (flux)
Photon Energy Fluance Rate

Exposure and Doss Rates:
Exposure Rate in Alr
Absorbed Dose Rate in Air
L]

Ceap Dose Equivalant Raté
o Parallel Geomeiry

o Opposed '

o Ratational

o lotropic

Shallow Doss Equivalest Rate
o Parallet Geametry

o Opposed

o Rotational

o fsotropic

Effective Dose Equivalent Rate

o AntedorPosterior Geometry

o Postetos/Anberlor
o Latessl

o Rotational

o lsctropic

Photons/omifsee

Mavfemisee

mRfMr
mGyfhr
med/Mr
(IGRP 51 - 1987)
mSuwhr

(ICRP 51 - 1987)
m‘q‘;:.rfhr '

n

(ICRP 51 - 19€7)
m&IEthr

Without
Buldug
733686009
8.293s-008

1.631e-011

1.4248-013
14240011

1.5166-013
1.382e-013
1,392e-013
1.244e-013

1.721e-013
1.857e-013

1.857e-013 -

1.317e013

1.456a-013
1.341e-013
1.0868-013
1.207e-013
1.0594-013

Y\fith
Bin

5721008
T.213a-008

1.267e-010
1.1068-012
1.108e-010

1.258e-012
1.081e-D12
1.081e-012
9.658.-012

1.337e-012

1.287e-D12

1.2872-012
1.0232-012

1.131e-012
1.042e-012

. B.2B0w-013

8.275%e-013
B.299¢-013

Page 1
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MicroShisld v5.05 {5.05-00152)

Radiological Sarvices, inc.
Page :1 File Rek:
ms File : PBO20402. M*"S Date:
Rur Date: February 4, 2008 By:
R Time: 2:05:04 PM Checkead:
Dwration : Q0:-00.00
Case Tiils: Lina 1.21 AF-B '
Deacription: PERF Rev Model Co-860 Area Factor Caleulatian
Gaometry: 10 - Cylinder Surface - Exitsma! Dose Point
i } Source Dimensions
Haight B0.98 cm
Radies 7.62cm 30in
Dose Points _
& Y Z
#1 13878 cm 30.48 cm 4572 cm
4066 In 1ft 1RB0In
Shlolds
sl Dimensign  Materisl ?.EM
.Cyl. Core - TE2em’ Congrete 1.
Shield 1 B5¢m Iron 7 .84
Transéisn A Concrele 2.4
Shield 3 J048cm  Concrate 24
Alr Gap ‘ Air 0.00122
- Wadl Clad 025 cm fréan 7.88
Sourze Input
Emmping Eaﬂmﬁ Actual Photon En@rgm
CoB0 1.313e-011 4.&555&-001 41509(33-&(}’9 1.6650a-004:
Buildup
Tha ma‘banal referenca i L Cyl. Core
Integration Parametars
Y Direclicn {axaal) 20
Circurnfasential 20
5 Resuits
Eug st iLBnc LS SRS FeH L
gV Fl'u 47} ‘z 7 e\ cmrses
. | HEIE » : L ’ :
0.6838 T.92Te-08 1.383e-13 2. 268012 2.&899—18 4: 3639—15
1.1732 486001 8.555e.03 5.0538e.08 1.228e-11 1.043e-10
13325 4980801 1.1015-08 §.106¢-08 1.406@-10

1.90%¢-11
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Page :2

S File - PROZOICA MBS
Run Date: February 4, 2006
Run Time: 2:05:04 P
Duration : 00-00:00

Expogure Rata Exposure Rate
mBMkr

Rl
with Buildup

féay photonafsec .
3.13de-11 2.450e-10

TOTALS:  9.720a.01
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MicroShisld v5.03 (5.08-00362)

MicroShield v5.55 {3.08-0036%)
Radiological Services, Inc.

Conversion of cafeulated exposurs [n alr to dase

FILE: C:MSSDATAPBO20402.M55

Caso Tite: Uine 1.21 AF-B

Thig case wae run on Saturday, February 4, 2006 at 2:06:04 PM

Doge Point £ 1 - {13.78,30.48,45.72) cm

Photon Fluence Rats {fux)
Photon Enargy Fluence Rate

‘Exposure and Dose Ratés:

Exposure Rate in Alr

Absorbed Doss Rate in Air

Deap Dose Equivalen Rale

o Paraliel Geomatry
o Opposed

o Rotationad

o Isofropic

Shalloesr Dm Equivalont Rale:

o Parallel Geornetry
@ Opposed

o Rotafional

o leotropic

Effactive Dose Equivalant Rate
o Amterian'Posaterior Gecmetry

& PestenriAntenos
o Laleral

¢ Rotational

o lsotropic

Pholonsfomfses
MeVicmiaec

MR
mGywhr
mradibr

(ICRP 51 - 1987)
mSthr

"

{ICRP 51 - 1987)
mﬁl}n‘hr

(IGRP 51 - 1937}
mSv.*hr

Without
‘Bulduo

1.410e-006
1.786e-008

3.134e-011
2.7:380-012
2.736¢-011

3.107¢-013
2.8756-013
2.675a-013
2.390e-013

3.307e-013
3.184e-613
3.184e.013

2 §32a-013

a.797a-013
2.5772-013
2.0490.013
2.320a-013

| 2.0840-013

0204108

With
Euildup

1.106e007
1.394e-007

2.4500-010
2.138e-012
2.139e-010

24282012

2001012

2081e-012

“1BS7e-012

2.5856-012
2.488=-012
2489012
1.97%e-012

2.187e-012

- 2.014e-012

16018012
1.813e-012
1.6042-012

Page 1
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KlicroShisld v5.08 (5.05-00363)
, Radiglogical Services, inc.
Page 1 : Fio Ref:
O3 Fise | PB20403.M35 : Date:
Run Date: Febrsary 4, 2005 : ’ By
R Time: 2:06:55 PM S Checked:
Curation : 00:00:G0
Case Tithe: Line 1.21 AF-C
Description: PBRF Rey Bods! Co-60 Area Factor Calculation
Esa:lr‘naky 10 - Cyfinder 8urface - Extamal Dose Point

Saurce Dimensions
Height 1524 om 5f0.0in
Radius 7.62 em - 30in
Dose Points:
% Y - z
1 138.78 cm 74,2 cm 4572 o
466 2f#6.0in {1 ft&6.0in
Shisids |
igld Démencion  Maberal Densit
- Gyl Core 782em” Conorele 18
# Shiedd 1 BB em lrom - T.88
Transition Comcreteé 2.4
Shigld 3 S048em  Comcrele 24
Alr Gap Air 000122
Wa&l Clad S28 em brow 785
Source Input

. Gmupang Meathod : Actual Photon Energles _
Bayeoy®

Nuclide guEEs bacoyerels uCifom?
Co-80  3.2835¢-011 1.2148e+000 440(]4)9-0&9 1.8650e-004
~ Buildup
Tha matarial reference iz : Cyl. Core
- [ntegration Parametors
¥ Direclicn (axial) 20

%mmmgntual 20

Resutts
it W Eg”em& 3@ E‘%‘. ure Rate Exgaaur& Rate

Ma¥ w W’zth Buildup No Bunldu Wrﬂ1 Bufldu
0AG38  1982e-04  Z607e-12 4.4248-12 et ﬂﬂ?‘f&ae-
11732 1218e+00 1346008 118307 2.406e-11 21152101
13325  1215e+00  2.182=-08 1,8560-07 3.7862-11 2.874g-10
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Page :2 _
£O3 File ; PBO20493.MS5
Run Date: Febmary 4, 2008

- Run Time: 2:06.55 FM
Cruration : 02:00:00

Exposuse Rate - Exposure Rate
i R/

i  pholonssec  BleVienvisec
TOTALS: 24306400 3528608 2840207

Wi%h Buiiit:ug.

6.192e-1
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MicroShield v5.05 (5.05-00362)

MicroShield v5.05 (5.05-00352)

 Radiological Servicas, ine.

Convarsion of calculated exposure In gir to dose

FILE: CA\MESIDATAIPBO20401.0055

Caso Titde: Line 1.21 AF-C

This cane was run on Satirday, February 4, 2005 at 2:06:55 P8

Pheton Fluance Rate (fiux)
Photon Enargy Fluance Rate

Exposura and Dosa Rates:

Exposure Rate in Alr

ﬁbsorbed Dose Rate in Air

Daap Dose Equivalent Rate

o Parallel Geomedry
o Oppased

¢ Rotational

o laciropic

Shallow Dosa Equivalisnt Rate

. o Parallel Geomelry -
" o Opposad
¢ Rotational
o lsotropic

Ffactive Dosa Equivalent Rate
2 AnterinnPostarior Gemetry

o Prsleros/Anterlor
© Ladeeal

< Rotational

© fotropic

Dose Point# 1 - (136.78,76.2,45.72) cm

Phatonsiemfsec
MaViom¥eac

Ry
mGythr
meadihr

{ICRP 51 - 1887)
mSlﬁ:r:‘hr

(ICRP 51 - 1987)
m&wihr

¢CRP 51 - 1887
m&fhr

&

Without
Buildup
2.785e008
3.528=-008

9.192e-011
B.405a-013
5.408e-011

8.137e-013
8.28%e-013
5:285¢013
47216013

§.632¢-013
§.280e-013
£.280e-013
5.002e-013

§.6526e-013
5.081e-013
4.04%-013
4.584e-113
4.057e-013

Buiit:

2.252e-007
2.B40e-007

4,9882-010
4_3550e-012
4.355e-010

40450012

4.257e-012.
4257012
3.802e-012

52662012
5.068e-012
5.068e-012
4.028%e-012

4.453-012
41010012 °
3.2602-012 -
3.5922-012
1.2675-012

Page 1
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‘MicroShiald v5.05 (5.05-00362)

Radialogical Services, Inc,
Pags 1 - ' - Fiia Ref:
DOS File ; PEO20404 MSS ‘ Date:
Run Date: Febeuary 4, 2008 , By:
R Time: 2:11.05 PM ' ' Checleed:

Duration © 00:00:00

caaa Title: Line 1.21 AF-D
Description: PERF Rev Modsl Co-60 Arsa Factor Caleulation
Geommutry: 10 - Cylinder Burface - External Dese Point

~ . , Source Dimensions
¥ C Heaght J04.8 cm - 160000
Radius 7.62 em 30in

Dose Points
X Y Z
A %1 138.78 cm 1524 ¢ 4572 e
; 1 - » R 4fB86iIn 5/800in 1%6.0in

Majagial
el
vy

30 L8

el S fZ‘”v om from

Source Input
) Emapdmg Methiod Acmaﬁ Fhurtnn Enarghﬁ ‘
Coe80  5.566%e-011 2.429%0@3 4.50008-000 1.6650e-D04

: Buildup
The material raferenca is : Cyl. Core
: Integration Parameters
Y Dicection {axal} 20
Circumfosantial 20
o Results '
Ensmy fgiviy  PuenceRgte FhenceRate  ExposwreRate  Exposure Rate
MaY  cholopmlec  MelWomisee  MeMicmises 0 mRfy - nBme
06938 3963a-04 3.019-13 5.3208-12 5.830e-16 - 1.027e-14
11732 2430600 1.830e-08 1.459e-07 28914811 2651810
1325 2430e+00  267ie-08 2.108e-07 4.838e-11 3.6598-10
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Paga 2 '
DOS Filz | PBO20404 M55
Run Date: February 4, 2006
Fun Teime: 211:09 BM
Buration . 00:00.00

Ky phslons/ses mﬁg%
TOTALS:  4.060e-00 6.3 e-10
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BilcroShiald v&.05 {5.08-00382)

MicroShisld v5.05 (5.0500362)

Radlelogical Sarvices, Ine.

Cmmlm of calculated oxposurt in air to dese

FLE: C:IMSSDATAFBO20404 MS5

Cage Tile: Ling 1.21 AFD

This case was run on Saturday, Fobruary 4, 2008 at 2:11:08 FM

Dosa Paint 3 1- (138.78,1524,45.72) em

Phettor: Fluenoa Rale (ﬂux)
Phedon Energy Fluence Rate
Exposura and Dosa Rates:
Expaosure Rate In Al -
ﬁﬁwrtm Dose Rate in Air

Deop Dose Equivalent Rate
o Pasallel Geometry

¢ Oppoged

o Rotational

o isctropic

EShallow Dose Equivalent Rate
o Parallal Gacmetry

o Opposed

© Rotafional

o bsctropic

Effeciive Dose Equivalent Rate
- o Amtedor/Fostenor Geomsatry
o PosterlorfAmesar ‘
o Ladaral

o Riotational

¢ lsotropic

" Photonsferm¥faac
Meviemifsec

mRhr
mGyihr
mradihy

(ICRF 51 - 1987)
mSgrmr

ICRP &1 - 1987)
‘ m_S;':fmr

ki

(ICRP §1 - 1087)

mSvlhr

Wrthnut
Bugidup

3.386e-008

- 4,304¢-008

7.562e-041
6.593e-013
6.593a-011

7.484e-013
6.445e-013

54482013

§.7582-013

T.887a-013
7.871e013
7.671e-013
£.1042-013

§.740e-013
6.206e.013
4.938e-013
5.58%e-013
4.048a-013

0270408

Budidup

2.852e-007
3.588e-007

- 8.3216-010

5.518e-012
£.51Be-010°

B8.2558-012
5.394e-012
5354012
4 81B6a-012

8.6708-012
6.422e-012
8.422e-012
£.105e-012

£.641a-012
5.196e-012
4,130e-012
4.678e-012 .
4.1408-012

Page 1
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' MilcroShiald v5.08 (2.08.00382)

. Radislogical Services, inc.
Page 1T ' Fila Raf:
NG Flle ) PBO3OMON.MSS . ‘ Dade:
© .. Data: March 4, 2008 _ ' By
Run Time: 3:58:06 PM ' Checked: ___
Duration : C0.0000 ' : '
Cage Tide: Line 1.21 AF-A

- Description: PERF Rev Mode] Co-80 Area Factor Caloulation
Gaometry: 10 - Cylinder Surfacs - Extarnal Dose Point

- Source Dimensions
Haight 048 cm 18
Radus C T BZem 30l
Pose Points
X ¥ £
£1 138.78 cm 15.24 cm 457 em
4 REGin . 6.0in 1f18.0in
Shields
Shigld Nae  Dimensin  Materal  Densit
Cyll Cosa 782cm? Conoate 1.8
Sheaid 1 85 cm e 7.8
- Transitsan Conorete 2.4
Shisid 3 348 cm  Concrata 24
Alr Gap Air 0.00122

Wall Clad 025 em fren 7.88

Source Input
Grouping Methed | Actual Photon Encrgles

Nuckde curigs :hﬂﬂerala vom? cm?
CoBl 6.5009e012 242980001  4.50008-00% 15000e-004

~ Buiidup
The matoriat reforonce is : Cyl, Core

. , " Integration Paramstsrs

Y Disection {adal) ' A

Circum ferential 20

: - Resuits S

Enmrgy Activiby Flugnce Rate  Fluence Rate  Exposure Rate Exposure Rate
MgV  photonsec  MeVkmieec  MeViemisee Ay mR/he

. ik iy Ald L
0.6838 3.963e-05 7.263e-14- - 1.17Ba-12 1. 402e-18 2.2758-15
1.1732 2.430e-01 3.57ze-09 3.0e3e-08 6.383e-12 5.403e-11

1.3325 - 2430e-01 . 5.7248-09 4.15920-08 g.831e-12 7.272e-11
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Page 12
DDS File ; PBO30401.M55
Run Date: March 4, 2006

Fun Tene; 3:53.06 PM
 -glion : 00:00:00

Enetgy . Activity ' Fluenca Rate @usum Exposure Rate
May pholonafses ) ﬁt_:m lsec  BMeViondlsec m
_ Wilh Bufdup
TOTALS:  4.860e-01 5,296&0@ 721508 'i B31e-11 1 268e-10
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MicroShield v5.05 {5.05-00362)

MicroShisld v5.08 (8.05-003582)
Radiofogical Services, ine.

Corvarsion of caleutatad cuposure In alrto dm

FILE: C:\MS5\DATAPESI0401 MSES
Casa Tillo: Line 1.23 AF-A

Thf@ Gase ma run of Saturday, March 4, 2000 at 3:56:08 PM

Photon Fluencs Rats {flux)
Pholon Energy Fheence Rate

Exposura and Doss Ratas:

Expoaure Rate in Alr

Abzorbed Duze Rate in Air

Deep Doso Equivaleni Rate

o Parallel Geomatry
& Opposed

o Rotationat

G Iaaen:plc

Shallow Dosa Equwalant Rates

~ o Paralial Geometny
o Opposad
o Rotational
o lackropic

Effective Dose Equivalent Rate
o AntesiorPostarior Geometry

o Poateriod/Anterior
o Latesal

¢ Rotational

¢ fsatnopic

Dasa Point#1 - (13& T8 15.24 45.7  em
Resaults {(Summed over enamlies):

Units

Photonslem¥sec
MaVienilesc

mRMhs
mCythr
mrad/hr

[ICRF &1 - 1987)
me'hr

»

4

(ICRP 51 - - 1687)
mSv:’hr

L |

(ICRP 51 - 10873

mSy{‘nf

L]
L]

Without
- Buliup

7.340e-009
$.266e-009

1.631e-011

1424013
1.424a-011

16172013
1.383e-013
1,393e013
1.244e-013

1.721e013

1.887e-013
1.6572013
13182013

1,458¢.013
1.341e-013
1.067e-013
1.208e-013
1.069e-013

0304008

With
Bufup

$,723e-008
7.215e-008

1.268e-010

- 1.107e-012

1.107e-010

1.258a-012
1.062e-012
1.082e-012

- 9.861a-013

1.338a-012
1.288e-042
1.26Be-012
1.0248-032

Li31e-012
1.042e-0142
8.283e-013
93620013
8301e013

Fage 1
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[.6838
11732
1.3325

BlicroShisld v8.05 {5.05-60363)
Radislogical Services, Ine.,

 Pege 1 - | Fila Ref:
(035 Flle | PBO20406 M35 : Date:
Run Date: Fabwuary 4, 2006 By:
R Time 22544 PM Checked:
Duration : 00:00.00 ' '
‘Case Tiila: Line 1.23 AF-B

Deacripion: PERF Rev Mode! Co-60 Ares Factor Calculation
Geamaby: 10 - Cylinder Surface - Extarnl Dose Point

‘ Source Dimensions:
Hsight 60.86 em , 21
Radius 7E2em 30in
Dose Points
X il 2
#1 13878 cm 30.48 cmy 45.7 cm
47166 1t 1f160in
v Shlolﬂa
E i H 7 %g g éoncm?a 5 g
Shleéd 1 &Sem  wen 786
Transitien Concrete 2.4
Shietd3 3048 cm  Concrete 2.4
Alr Gap Aar 000122
Vialt Glad 025 cm lron 7.66

Source Input
Grouping Mothed : Actual Photon Enargies

Muclide cunige  becquersis pCilom? Bo'cen?

Cok0 - 1379811 4RO 450000009 180508004

‘Bulldup
- The matarial reference is ; Cyl. Core

fntegration Paramederss
Y Direction {axial) 20
Circumiforential 20
photonafses pEEyiemaEae - | =‘ nsec ’7 lals K1
7.927e-05 . ; 2 670&-16 - 4.365¢-15
4 880e-M1 8.8572-08 . - 1.225e-11 1.044e-10
4.80e-01 1.10%e-08 -&.108e-08 1.910e-11 1.407g-10
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Page .2

(05 File | PRO204CE. MSS
Run Date: February 4, 2008
Run Time; 2:2544 P

- Rurgtion : 000000

sy .Azt'm_gg' ¢ Fiuance Rates  Fluence Rale
BgV  photonskec  MeMicm¥sec ~
' Ho Buildep With Buildup

TOTALS:  9.720e-01 1.787e.08 1.3950.07

Exposure Rete

No Buildup
3.135e-11

Exposure Rete

With Buildup
2 450e-10
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MicroShield v5.05 [5.05-00362)

MicroShield v5.05 {5.05-00362)
‘Radiological Services, inc.

Conversion of calculated oxposuns in air b dose

FILE: CAMSSDATAPBO30406 M35

Case Tithe: Line 1.23 AF-B

This ease was run on Saturday, February 4, 2008 at 2:25:44 PM

Dose Paint # 1 - (138.78,30.48,45.7) cm

Units
Photor: Fluence Rate (flux) Photonsiem®sece
Photor Energy Fluence Rate MeViomifeeg
Expozure and Dose Rates:
Exposure Rata in Air. ‘miRfhr
Absorbed Dose Rale in Air mGyhr
" ‘ mrad/hy
Doap Dose Equivalant Rate (ICRP 51 - 1887)
o Parallel Geomedry " m&whr
o Oppased "
o Rotational
o ladiropic :
Shaliow Dose Equivalent Rabe (ICRP &1 - 1587}
0 Paraglel Geometry mSuthr
o Dppased : "
0 Rolational N
- o lsotropic "
. Effeciive Dose Equivalant Rate - (ICRP 81 - 1887
- o AnterionPostenor Geomstry - mawhr
¢ Posterlgrifunterior "
o Lataral .
o Rotational "
o lsotropic "

Without
Buildug

- 1411e008

1.787=-008

3138011
2737013

2737e01

3. 108013
2676e-013

2670e-013

2381e-013

3.308e-013
3.185e-013
31852013
2.533e-013

2.798e-013
2.578a-013
2.050e-013
2.321e13
2.054e013

CZN4008

Wiith

" 1.106e-007

1.305e-007

2.450a-010
2.13%e-012
2.13%e-010

2.428a-012
2.081a-0192
2.091e-012
1.868e-012

2.586e-012
Z2.490a-012
2 490e-012
1.979e-012

21870012
2.0148-012

1601e-012

1.814e-012
1,805¢-012

Page 1
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MicroShiald v&.08 {3.05-50362)

Radielogicat Services, inc.
Paga 1 File Ref:
D08 Fite : PBO204GT. MSS Date;
Run Date: February 4, 2006 By
R Time 22425 PA Chacked,

Duration : 00:00:00

Caze Tithe: Lina 1.23 AF-C .
Uascnptﬁm' PBRF Rov Mode! Co-80 Aren Factor Calculation
Gsometry 10 - Cyfindar Surface - External Dose Peint

_ Source ﬁdmensluns
Haight - 1524 e SO0
Radiug 762 em Abin
Dose Points
Y Z
#1  138.78cm.  762¢m 45.7 em
486 In ZR8.0in 1#80in
Ehislkds ’
Shield Name  Dimension  Matesisl Dansit
¥l Core Biem?  Loncre ﬂ_-I
Shield 1 £5cm lkgn 786
Transiion . Concrete 2.4
Shistd 3 d90A48cm  Concrete 24
Alr Gap Air 000122
Wall Clad 025 om ron 785
Scuma Inpnt
Groupmg Mam::d Ar.'mal Photen Enmgfw
hzznlids curies Bafom®
Ce-60  3.28350-071 1.21482+000  4.50008-008  1.6550e-D04
Buildup
The material referencs is : Cyl. Coro
Integration Parameters
¥ Direction (axial) 20
Circumfarential 20
. Results |
Eneray Fluence Rate  Exposure Rate Exposura Rete
With Bugidu Mo Builds ‘
{.8938 1.882e-04 2 61389—1” 4 426e-12 5038e-14 8.545e-15
11732 1,215e+00 1.347e-D8 1.184e-07 - 2407811 2.115e-10
1.3325 1.215e+00 1.657e-07 3.787e-11 2.675e-10

& 183¢-08
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Page :2 ,
DOS File : PBO20407 M35
Run Date: Fabruary 4, 2006
Run Timse: 222425 PM
‘Durationy : 00:00:00

. gr , Amg ' Fluence Rate  Fluence Rate
My pholonziser  BleViginikes  MeMlomifzec mRfhr
TOTALE: 2.430e+00 3.5290-0B -4
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BileroRhield v& 08 (5.05-00382)

MicroShiald v5.05 (5.05-00362)
Radiclogival Sarvices, Inc.

Eanvemla-n of catculated exposure in a;lria doga

FLE: C:\MSEDATAWED20407.M55

Case Title: Line 1.23 AF-C

This case was run on Saturday, Febiruary 4, 2006 at 2:24 26 2]

Photon Fluence Rate flux)
Photun Enargy Flusnce Rate

Exposure and Dose Rates:

Exposure Rate In Alr

.ﬁhaqrbad Dese Rale in Air

- Deap Dose Equivalent Rate

o Parallel Geometry
o Opposed

o Fotatfenal

o Maodropic

Shallow Dose Equivalen) Rate

- o Parallel Geometry
o OQDGGW
o Rotational
o baotropic

Effective Dose Equivalent Rate
o Anlenonfasterior Geosmeatry

o PosteriorlAnietior
o Lateral :
& Rotalional

o lsoiropin

Dose Point # 1 - (138.76,76.2.45.7) cm

Phaotonalcmifeac |

Me\en'fees

mRr
mGyhe
mrad/hr

{ICRP 51 - 1987
' mﬁlvlffhr

l' ICRE &1 - 1987)
mSwhr

4

(CRP &1 - 1387)
mSwfhr

Without
Buildup

2.788e-008
3.5296-008

6.1494e-011
5.407e-013
8.407e-0711

- 6,138e013

5.287s-013
5.287e-013
47238013

8.534e-013
£.282e-013
6.292e-013
5.003e-013

5.528¢:013
5.0526-013
4.0508-013

- 4.885e-013

4.055e-013

02104108

Buildup

2.2526-007

- 2.841e-007

4.960s-010
4.3582-012
4,356e-010

4.9465e-012
4.25Ba-012
4.258e-012

- 3.803e-012

2.2668-012
5.070e012
5.070e-012
4.030e-012

4. 4546072
4 W2e042
3.261e-042
3.683e-012
3.268e-012

Page 1
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MicroShield +8.05 (8.08-00362)

Radiological Services, Inc.
Fage 1 ' : Fila Ref:
[0S File ; PBO20M0A.MES Date:
Run.Date: February 4, 2006 o 2 (S
R Time: 2:23:00 PM _ Chetked:
Curation ; 0G:00.00
Case Title: Lina 1.21 AF-D

Description: PERF Rev Modal Co-80 Arsa Factor Caleulation
Geomatry: 10 - Cylinder Burfacs - Extermal Dose Point

: -  Source Dimensions
. F o Height 3048 cm 104 0.0 in
o - Radiuz 782 cm 3.0
Daose Points

£ Y a
#1 138.78 em t52.4 ¢m 457 cm
4068 5R0.0in 1REOC @M

e A Shisld Mame Dimension Material | Density
Cyl. Caora T62ocm?®  Gonopste 1.8
Shield 1 Bicm rem 7,88
Tranaitics - Concgete 2.4
Shisld 3 0A8em  Concrete 24
Air Gap Air 0.00122
WallClad  028cm fon 788
Soures Input .
Grouping Method : Actual Photon Enargies
Muclide curigs ‘becquerals yCilcm?® Bgiom?
Cou0 656550011 C&AZUpeHiIC  4.0000e-008  1.6600u-004
Buildup
The material refersnce s : Cyl. Core
Integration Parameters ,
¥ Diraction {agals 20
Gireumlerential : 20
T A
ey pholonsisec  MeWiemfiser  MeVierdisee
06238 1.553e-04 3.021e-13 5RJe-12 5.832e-16 1.028e-14
§.1732 2.430e+00 16831208 - 1,490e-07 2914211 2.662e-101

13325 2. 440a 0l 2.674e-08 2.910e07 4.63%-11 +660s-10
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Page 2
D0S File - PRO20408.0MS5
Run Date: Fetwuary 4, 2006
Run Time: 2:23:00 P4
Duration : G0:00:00

MeV  pboloosises

TOTALS:  4.8002+00

Fhenca Fial
MaVicmiiser — MeViomiisac
Mo Buildun

With Bulldup

| 4305008 3.5998-07

mP/he
No Buﬁag
7.5548-11

with Bullgup
§.322e-10
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BlicroShicld «5.05 {5.05-00363)

Convaraion of calewisted :
. FILE: CMSSDATAPEIS0408 855

Radiological mr;ﬂ,m

Case Tithe: Line: 1.23 AF-D

This case was run on Saturday. Febirpary 4, 3006 2t 22100 PM
Done Point#1 - {ﬁaﬁming cm
N m i : W y
Blagtidien

Photon Flusnes Raba (flus) Pholorafom®ser 3357008
Photast Energy Flusrcs FHate Mevicindiaee 4. 305008
Exposurs and Tiose Fates
Exposure Rabs in Al N MR 7 8%4e-011
hhmmm Dose Rate in Asr Gyt 658955013

meadi €.5050-011
Beep Doss Equivalant Rate (ICRP 51 - 1987)
o Pazallel Geometry s 7aRYTe-013
o Opposed 64482013
g Rigtatonat " 544840703
@ leciropic - % 7808043
Shallow Doss Equivalent Rate (ICRF 51 - 1887)
o Pasallel Geometry mSvihe 7.869e-013
& Dpnged = 7874013
o Rotational = T.674e-013
o fsotropic A 6.103¢-013
Efoctive Dote Equanlect Rate (ICRP 51 - 1987)
0 AnteciorPostenor Geomelry mSythr 8.742e-013
o PoslenodAmeanr = 82116013
o | alessl - 4,94 08-011
1 Rataticrtsd - 55026013
o Isctropic = 4.850=013

02:0400

Ah
iy

2.853e-D07
3.500e-007

6.322e-010
55198012
5.818e-010

6.267e-012
5,395¢-012
5,3650-012
48106012

8.572e-012
£.4230-012
6.423=-012
3.108e-002

5.6432-012
61670012
41910012
4,87 8012
41410412

Page 1
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MicroShield v5.05 (5.05-00362)

Radiclogical Services, Inc. |
Page :1 Fils Ref:
DOS Fike : PBO2040S MS5 o - [ate:
Run Date: Februaty 4, 2008 , : . A By
R lime; 2:35:28 PM Chegkad:

Duration : 00:00:00

Cage Title: Line 1.24 AF-A
Daseription: PBRF Rev Model Co-60 Arsa Factor Calculation
ﬁnmamr 10 - Cylinder Surface - External Dose Point

, Source Dimenslons
Haight 304Bcm- 1
Radius 381cem 1.5in
 Dose Points ;
#1 1387 com $8.24cm  fiddem
4f5.1im §0in - Ift
Shialds _ _
Shiei Nams  Dimgmsion  Material "
iyt Cora 33 em® Concrets 1.8
Shieid 1 BSem  lon  T.BE
Transition _ Concrele 24
Bhiald 3 A48cm Concrete 2.4
. Alr Gap Alr DAo0t22
Wal Clad 025 cm lron 7.86
Source Ingﬁt '
Gmuping Mathod : Actual Fhotnm &iwm
CoB0 3 253%- 012 §.2149e-001 4.50&[)&0&9 1.5550e-004
Buildup
The material mfmsam iz : Gyl cnm
Bnmasgraﬁnn Parametars
Y Dlredlen {amlj : 20

Circumferential _ : 20

Enagay Expogure Rate Exposure Rata
0.6338 1.582e-05 1.805e-14 3.064e-13 3.089e-17 5.918s-18
11732 1.215e01 9367210 8.884e-08 1.6T4e12 1.568e-11

1.3325 12151 1695909 128408 - 2597012 2. 13e-11
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Page @72 o
DOS File . PBO20408 WSS
Run Cate: Febraary 4, 2006
Run Time: 2:39:25 PM
Duration . 0OICDG0

&y fghdly  Fluence Rate
» No Buildup
TOTALS: 243001 2497809

BeVicpieer mRR

-z

153208

4371e-12

mBh

¥ith Buikdup
378111
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MilcroShicld v6.05 {5.05-00362)

MicroShield v5.05 {5.05-00362)

Radiwlogica) Sarvices, Inc.

Converaion of calculatod exposure in alr to dose

FILE: C:\MSS\DATAFBO20408 M55

Case Title! Line 1.24 AF-A

- This case was run on Saturday, February 4, 2008 a1 2:39:24 PM
Dose Point# 1 - (134.97,15.24M.4d)em

Resuifis {Summed cves engmi

Photon Fluence Rate (flux)
Photon Endsgy Fluence Rate

Exposura and Dose Rates:
Exposure Rate m Alr
flkbsnrbed Doss Rata in Air

Deap Dose Equivatent Rate
o Patallal Geomatry

o Oppased

o Rotational

o lacirepic

Shaflow Dose Equivalent Rabes

o Parallel Gaometry
¢ Opposed

o Ratational

o lactropic

Effective Dose Equivalen! Rale

o ArderionPestarior Geomedry
¢ PogteriorAntarior

o Latasal

o Rotationat

o lsotropic

Phaotonslem*aec
MaVicmiisan

mRhr
mGyfhr
mrackiy

(ICRP 51 - 1987)
mnghr

n

(ICRP 51 - 1387}

- mB8whr
1]}

it

(ICRP 51 - 1987)
mS.'o;rﬂ'xr

n

Without

1.065e-000
2.491a-009

4.371a-012
3.816a-014
3.816e-012

4.332e-014
3731e014
3.73e014

3.333e-014

4.611e-014

4.440e-014
4.440a-014
35318014

1.901e-014
3.504e-014

2.858e-014

3.236a-014
2.8540-014

02004105

Buildun
1.708e-008
2.153e-008

3.781e-011
3.301e-013
3.30te011

3. 748a-013
32%7e013
3227012
2.882e-(13

3091e-013
3.842e-013
3.842e-013
3.054e-013

a.375e-013
3.10%e-013
24716013
2.79%a-013

24776013

Page 1
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Page @1 :
D03 Fite | PRO20410.0M55

MicroShiaid v5.05 {3.05-00362) -
Radiological Services, lne.

Run Data: February 4, 2006
R me 24055 PM
DRuration | 00000

Jiey
0.6838

11732
1.3326

' Case Title: Line 1.24 AFB

Fia Ref:

By:
Checked:

Beﬂcnphma PBRF Rav Modsl Co-80 Area Factor Calculation

Dale:

:smmm. J0 - l:yﬂndar Surfacs - External Doss Paint
soum Dimemiuns
Haight 6096 cm 2f
" Radius 381 em 1.5 01
Dose Points
X Y £
1 134.57 cm 30,48 ¢ 91.44 om
4ft51in 184 3ft
T _ Shisids
o Shield Name  Dimensine  Material  Denséy
[ Cyl. Core 38tcmd  Concrete 1.8
Shigkg 1 BSom 0 iron 7.85
Frangiion Concrets 2.4
Shieid 3 3048cm  Congete 24
Alr Gap , Alr 0.00122
Wall Clad D25 cm {ron 788

_ Souree input
Grouping Mathod : Actual Photon Enargles

Bafem?

Co6C  6.568%e-012 242986001 450000005  1.8650e.004

: Buildup '
The material reference ks ; Gyl Gﬂm

Integration Paranmﬁ%

Y Direction {axiall 20
Circurmfonanbial 30
L . Results:
o Baildue ¥veh Buitdug
3.963a-05 3.080e-14 5918813 B §4%p-17
2.4308-01 1.610e-08 1.7252-08 3.235e-12
2430801 3.009¢-09 2:459¢-08 S.8ghe-12

WW

mEh

i.1420-15
2.083e-11

4265611
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Page 2 '
BOS Fie : PRO20410.M85
* Run Date: February 4, 2006

Run Time; 224059 PM.
Duration ; 00:00:0¢

ey photons/sec  MeVicmises — MeVicm®fses Ry mihe
TOTALS:,  4.860e-04 4,8192-08 4,184e-08 845512 - T.Mge-11
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TN » a e

Pega .3 '
[IOS File : PBO20410.0M55
Rurm Date: Fobary 4, 2008
Rum Time: 24080 P8
Duration . 0O:00:00
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MicroShield v5.05 (5.05-00362)

MicroShield v5.05 (5.05-00362)
Radiclogical Sorvices, Inc.

‘Epmamllen of calculated sxposura In alr to doge

- FLE: C:\MBEDATAPE020410.M55

‘Cage Title: Line 1.24 AF-B

This ease was run on Saturday, February 4, 2006 at 2:40:58 PM

Doae Point# 1 - (134.97,30.48,91.44) cm

Linits

. Photon Fluenca Rate (flux) " Photonefem®fees
Pheton Energy Fluence Rate MaViemfsec
Exposure and Dosa Rates: _
Exposure Rate in Air mRfhr
Absorbed Dese Rata in Air Gyihr
L1 . mfﬂm
Deap Deosa Equivalent Rate (ICRP 51 -1887)
o Parsllel Geomatry mawhr
& Opposed "
o Rotationat =
o ksofropic _ ®
Shallow Dose Equivalent Rate (ICRP 51 - 16567)
o Parallel Geomatry mSw’hr
o Opposed
o Rotaficnal "
o laotropic "
Effective Dose Eguivalen! Rale {(ICRP 51 - 1887)
o Anterior/Posterior Geomedry mSvihr
o Posterdor/Anterior "
olateral !
o Rotational "
o lsotropic "

Eaan

3.801e-009
4 519e-009

8.455e-012
7.381e014

7381s012

- 8.379¢014

7.217014
7.217e014
8.447a-014

§.920e-014
£.5085a-014

8589014 .
- 6.80e-014

T.546a-014
§.951e-014
5520014
6.285=-014

55400014

0204/06

Buildup
3.316e-008
4.1840-008

7.3488-011
6.416a-013
64166-011

7.285e-013
6.2728-013
6.272e-013
5.8020-0%3

7.756e-013
7.467e-013
746878013
§.9368-012

£.5598-013
8.0418-013
4.803a-042
5.440-013
4513013

Page 1
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MicroShield v5.05 {5.05-00362)
Radiological S8ervices, Ine,

Page 1 Fila Ref:
DOS Flle | FBOZ0411.ME5 _ : fime:
Rem Cate: February 4, 2006 By:
R Tiwe; 2:43:21 P Checked:
Durallcm 00000 .

LCase Tide: Line 1.24 AF-C

Dascription;: PEBRF Rev Model Co-60 Ares Factar Caleulation

Eammm 10 - Gy'limsdm' Surface - External Dose Point
' Source Dimanslons
Haight 152.4 om 5#0.0m
Radius 381icm 1.5
Dose Points
X ¥ £
#1 134 .97 om T2 em Yl4dam
4ft5.1ln 2/60In Ift
Shields
,~. | S gﬁ % Iﬂ %’ﬁ cﬁ énmre!e %E
= = © Shiefd 1 Bsem’  hen .86
_ Transition Concrede 24
- Shigid 3 HA48em Concrte 24
Air Gap Alr 0.00122
Wall Clad (25 em Iron 788

Source input
Grouping Mathod : Actual Phubm Ene«mas
hecoyercls

CosB0 1.o417e-m 8.0744e-001 45@0&@1@0& 1.6650-004
Buildup
The material raference is : Cyl. Core
integration Paramaters
Y Direclion {(axdal) 0
Circumdaaniial = 20

Enery  Actiy mﬂuw Rats fm@ﬂm Exmm
ey » Mo éuﬂdup % '
06933 - 9.909e-05 8.018e-14 ﬁﬁﬁfj% 1.'58294%

1.1732 6.074e-01 357 2e-04 3.5966-08 §.504e-12 6.427a-11
1.33525 6.074e-01 6.1586-09 - 5.1646-08 1.088a-11 8 959e-11
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Page 12 _

D08 File | PBO2041 1. M55
Run Daie: Februasy 4, 2006
Run Tme: 2:43:21 PM
Duration : 00:06.00

| 8y Activity leonse Ra Fluanca Rate
“pieY ghotonalzec BVicm)
TOTALS: 12156400  9831s03 B.700608

Esposure Rate

mRthr
Mo Buildup
1.725s-11

- Exposure Hate
mﬁr
With Bagidup
1.539%a-10
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Page 1

DO Fiw  PBO20SYI SS
Fun Dats: Febnany 4, 2606
Fisn Tarss: 24321 PM
Duration ; D000
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Micra&hleld v5.05 (5.05-003463) 02104106
‘MicroShield v5.05 (5.05-00352)
Radiological Sorvices, Inc,
Convarsion of caloulated exposura In air to dose
FILE: C:\MSADATAIPBOZ0411 MES
. Cago Title: Ling 1.24 AF-C .
This case was run on Saturday, Pebruary 4, 2008 at 2:43:21 PM
Doas Point # 1 - (134.57,76.2,84.44) cm
Pheton Fluence Rabe (flux) - Photonsfcm?/zee: 7752004 69412008
Phedan Enargy Fluence Rate - WeViemses 98316009  8.760e-008
Exposure and Doss Rates: ' |
Exposure Rate in Alr mRstr 1.7265a-011 1538010
Absorbed Dose Hale in Air mGyhr 1.506e-013 134312
" ‘ : mrpd/ng 1,508e-011 1.343e-010
Deep Dose Equivalant Rate (ICRP 51 - 1987y :
o Parallel Genmelry m&vihr 1.709e-013 15258012
& Opposed " 14722013 1.343-042
o Rotational " 14720013 1.313e-012
o laciropic " 1.315e-013 1.173a-032
Shallows Doea Equivalent Rate {ICRP 51 - 1587
o Parallel Geometry mSufhr 1.820e-013  1.6240-012
o Opposed " 1752013 1563012
o Rotational 1.752e-013 1.563s-012
o faotropic 1.303e013  1.243e-012
Effactive Dose Equivatent Rabe (JCRP 51 - 19‘3?). : o
o Anterior/Posterior Geomatry mSvhr 15392013 1373012
o Postedor/Anterior " 1.418e-013  1.285e-012
oLateral , 1.128e-013 1.006e-012
o Fotational " 1.2772-013 1.138e-012
o bsolropic " 1.130e-013 1.008e-012
Page 1
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MicroShiald v3.08 (5.05-00162)
Radiolegical Services, Inc.

Page 1 : Fila Ref:
DS File : PRO20412 MSS . . Data:
Run Dats: February 4, 2008 . ' By:

R Time: 2:44:33 PM ' _ o Checked:
Duration ; 00:00.00 : '

' Cane Tithe: Ling 1.24 AR
Destription: PBRF Rev Model Go-80 Area Factor Calculation
Geomstry: 10 - Cylinder Sutface - Extsmal Doss Point

Swme Dmnsians
168 0.0in
3 3! cm 1.5in
Dose Polnts
Ly Y Z
134.97 em 1524¢m 9144 em
4R/ 51 in sﬂ;u.um ift
Shields
S, | ' D*%é‘n@ E% 8
Shigld 1 - B5em fromn 7.86
Transition Concrsle 2.4
Shield 3 A48 cm Concrete 2.4
Alr Gap Alr 000122
Wall Clad 025 em fron 788

Source Input
- Grouping Method : Achuml Phioton Enaa‘gﬁw
Nuclicle cures : _
Ceb0 32835011 12 1499*900 4.500&@-0% 1.66508-004

- Buildup
Tha material mhmn:s is : Cyl. Core
| Integration Paramatars

¥ Direction {axial) : .20

Circumferential ' _ 20
Em Iy Bckiv e [
MgV  photona/sec  MeWismisec ieriizes R

. dun  \Ah Beiidug Mo Buitdug ] 3

0.5938 1.982e-04 7.188s-14 1.483e-12 1.3800-18 2. 8835-15
11732, 1.215e+00 4612809 4.6592¢-08 8.242e-12 f.384e-11

1.3325 1.215e+00 7Bz8ed9  €.818e-08 1.358s-11 1.183e-10

C3-37




Page :2

D05 Fila : PBO20442. MSE

Run Date: Febwmuary 4, 2008

- Run Time; 2:44:33 PM

Duration : 00:00:00

: I Ackhaly Elyance Rate - Fluence Rate  Ex Rate Exposure Rates
HY ot Sedemtsec  MeVionwhee o mRRr o mREE

. HoBulbyp  Wibbuiduyp | No B with Bulkdup

TOTALS,  Z.430e+00 124elE 1.157el7 2.152a-11 2021a-90
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BlicroShiald v5.05 (5.05-00362)

MicroShiald v5.03 {5.05-00362)

Radiological Borvices, Inc.

- Converslon of catoulated exposure in air to doas

FILE: C:MSSIDATAPBO20412. M55

Caso Titio: Ling 1.24 AF-D

This case was rin on Saturday, February 4, 2008 at 2:44:33 Pl

Dose Point £ 1 - (134.57,152.4.91.44} cm

Rasults (Summed over enargiea)

Photon Fluence Rate (flux)
Photon Energy Fluance Rate

Exposure and Dose Rates:

Expuozure Rate in Alr

Absgorbed Dose Rale in Alr

Deap Dose Equivalent Rate

o Parallel Geomeiry
o Opposad

o Rotational

0 lagirepic

Shallow Dose Equivaioni Rate

o Pasallel Geometry
o Qpposed

o Rotational

o lsotropic

Efactive Dose Equivalent Rate
o AnjesionPosterior Gecmetry

& Postericaidnterinr
o Laieral

o Rotationat

o laoiropic

Photonsiem®faac
MeWomAisec

mRfAy
mGyhr
mradihr

(ICRP 51 - 198T)
mSwihr

(ICRP 51 - 1987)
mﬁl}rs'hr

L]

(ICRP &1 - 1987}
mSwhr

11

Without
phoat

& 80Se-008
1.244e-008

2.182e-011

1.8056e-013
1.905&-011

2.163e-013

1.863e-013

1.863e-013
1-6642-013

2.302e-013
2.217e-013
22172013
1.763e-013

1.848e-013
1.794e-013
14272-013
1.6162-013
14306013

With
9.1 18e-008
1.151e-007

2.0210-010
1.7680-012
1.765e-010

2.004e-012
1.725e-012
1.725e-012
1.541e-012

2.133e-012
2 084012
2.054e-012
1.633e-(112

1.804e-012
1.662e-012
13218012
1.456e-012
1 32deq12
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MicroShiald v5.05 (5.06-00362)
Radiological Services, Inc.

Fils Ref:

Pags 1

003 Pile | PBO20413.MS5 Date:
Run Diate: Febreary 4, 2006 By:
R Time: 2:58:20 P# Checked,

Durgtion ; 00:00.00

~ Casa Titfe: Line 1.641 AF-A
Bascription: PBRF Rev Model Co-80 Arsa Factor Calculation
?aomaﬁry: 10 - Cylinder Surface - External Dosa Point

- Source Dimensions
Height 3048 ém ift
Radius 10.16 em 481
Dosae Points v
_ A - b Z
#1 141.32 om 1624 cm 41.44 cm
4/ 7.8in g.0in If
Shiclds
Shiald Name Dimension Material Denasity
Cyl, Core 1018 ¢m®  Concrels 1.8
Shietd 1 Bhem fron 7.E8
Tranalion Conzate 2.4
Shiskd 3 3048 cm  Concrete 24
Air Gap Air 4.00122
Wall Clad 25 am iren 1.58
v Bourca Input
Goouping Method : Actual Photon Energles
Muclide guries uCilem? . Bglem?
Co-B0 B7558e012 | 32397e-001 450000008  1.6650e-004
‘ Buildup :
The material raférence is : Cyl. Core
' Integration Paramstars
% Diraction {axial] : 20
Circumferentiail 20
- Results ,
Eneray Agtivly Elusnce Rate Emposura Bate  Exposure Rate
Mgy  photonsisec  MeViemdises:  bleWlem'isee _ mFU'hf Juilid] e}
Byi : i Byl ith Bui
0.6538 5.208568-05 2406a-14 4. 7UBe-13 4 B46e-17 9060816
117452 3.240e-04 1450000 1,44 0e-(8 2807812 2 573e-11
1.3326 3.240e-01 2.080e-08 4282812 3.600e-11

2451e-(8
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Page -2 '

DOS File - PBO20415.M585
Run Dade : February 4, 2006
Fun Time: 2:58:20 PM
Durabtian . 00:09:00

MeV  photonsisec  MeViem¥aer — Meliemifsec mihr o mih
. MoBuldup  WihBuldip — MNofuidio With Buldug
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Milcro&hield vE.65 {5 M-Mﬁu!j |
Mmmghieﬁd v3.05 (5. 05-60362)

Radictogical Services, Inc,

Conversion of calculated oxposune in air to dose

FILE: CAMSSDATAPE020413. M55

Case Title: Line 1.641 AF-A

Thig case was run an Saturday, Febeuary 4, 2008 at 2:58:20 PM

Dose Point & 1.-{141.32/15.28 91 44} em -

Photon Fluenca Rate {flux) .
. Photon Energy Flusnce Rate

Exposura and Dose Rates:
Exposure Rate in Air

Absorbed Dose Rale in Air
] _

Deep Doss Equivalert Rate
o Parallel Gepmetry

o Opposad

o Rotational

o Isoiropic

Shallow Dose Equivalent Rate
o Parallel Geomatry

o Opposed

o Rotational

‘o lastropic

Effociive Dose Equivalent Rato

o AnterionPosterior Gecmatrg,r :

¢ Posteriosiénterior -
& Ll

o Rotational

o faoiropic

Photonsicm¥sac
MeViemileas

miRhe
mGysfhr
rrrac/ur

[ICHP &1 - 1987
mShIxfhr

L]

(ICRP &1 - 1387}
mSvfhr
n
n

(ICRP &1 - 1987)

mSv!hr

Withouwt
Buiklyg

3.083e-008
3.810e008

8.8606-012
5.085e-014
5.589e.012

- 5.798014

5.856a-014
5.856e-014
5.231e014

7.237e014
8.968-014
.008e-014
5.542e-014

8.122e-014
6.640e-014
4.486a-014
5079014
4.495e-014

With
Euldio
2 788e-008
3.5202-00B

8.182a-011
5.397e-013
§.397e011

6.1288-013
5.278e-013

- 5.276e-013

47138013

5.5246-013
6.281-013
6.281e-013
4.9848-013

55180013
50824013
4.041a-013
4. 5780013
4.0495-013

Page 1
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MicraShisld v5.05 {5.05-00362)

: C o ~ Radiotogical Services, Inc.
Page :1 - : ' . 7
BOS File ; PB020414 M5
Run Drate: February 4, 2008 -
R Time; 3:00:06 PM
Duration : 00:00:.00 _
Case Title: Line 1.841 AF-B

Fila Ref: _
Date:
. By
Checked:

Description: PERF Rev Model Co-80 Area Factor Calculation
t_';@mﬂry;,w = Cyinder Surfacs - External Dosa Point

Source Dimensions
- Haight 60.96 cm 2ft
Radius 10.18 ¢m 400n
° Dossa Points
X Y £
#1 141.32 cm 3048 cm - Y144 cm
4ft78im ikt Y5
Shislds
' Cyl. Core  1016em® Congrete 1.8
Shield1 © 85em  Iom 7.6
Transition Concrete 2.4
Shield 3 3048 em  Concrele 2.4
At Gap Air oz
Wall Clad 028 &m Jron BB
Souree Input

&.470a-01

Grouping Mathod : Actual Phaton Energles
‘ hecoueral ;

Muclide SADEE Balem?
CoB0  1.7512e-041 £47945-007  4.5000e-008  1.6650e004
v Buildup A
The material riferencs is ;: Cyl. Core
. integration Paramstars '
¥ Directicn {awaly , 20
Circumnfarential a0
. ‘ . Resulfs ,
Energy Ackivity luamice Rat Fluence Rate Exposure Rt Ex e Rate
Moy photonsises e igen W iepatie - mBhe m%,ﬁ ;
_ o Mo Bigldin ; Mo Bl ith Build
0.69308 1.057%e-04 4.616a-44 5.085a8-13 - 8.810e-17 541
11732 §.475e-04 281700 2 T05e-0B 503812 4 G8de-11
§.3325 4 T42e-080 4 .04 3a-08 8.22Ba-12 7.014e-11

T C343




3 an

f?age ) )

DOS File | PEOZ0414:MS5

 Run Date: February 4, 2006

Fun Time: 30006 PV

Duration : 00:00:00
By Activdy  ElusaceRate PugncoRate  Exposwie Rate  Exposure Rate
ke photonafsec  MeVicmiees BleViemdiser m——mﬁmg —R'E—" mRhe

- HoBuildun  WihBuldyp Mo Buddup With Buddup
TOTALS: 1.296e+00 756008 5.558a-08 -1.328e-11 1.20e-10
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MicroShisld v5.05 (5.05-D0362)

MicroShiald v5.05 (5.05-00362)
Radictogical Sorvices, inc.

Converslon of caleulsted exposurs In gir to dese

FILE: CAMSSIDATAFBOZ0414 WSS

| Case Title: Ling 1.841 AF-B

This cage was run on Saturday, February 4, 2008 at 3:00:06 PM

Dosa Paint# 1 - (141.32,30.48,91.44] cm

Photon Fluence Rate (flux)
Pheoton Energy Flusnce Rate

Exposure and Dose Rates:
Exposure Rate in Alr .
#bsurb&d Dose Rate in Air

Deep Dose Equivalent Rate

¢ Parsliet Geometry
¢ Opposed

o Rotational

o lsctropic

Shallow Dose Equivalernt Hata

o Paralled Geomatry
0 Opposad
o Rofational

- o lsotropic

Effactive Dose Equivalent Rabe
o AnterorPosterior Geomsetry

@ PogtericriAntarior
o Lalesal

- g Rotatonal
o lsotropic

YUnits
Pﬁmtansfcrﬁ*fsec
Meviemiised

mRAr
mGyhr
mrad/hr

(ICRP 51 - 1987)

mSehr
“ .

L]

mSv.'hr _

H

m&vthr

H

(ICRP 51 - 1987)

(ICRP 51 - 1387)

Ruildup

5.861e-00%
7.560e-009

1.328e-011
1.158e013
1,1580-011

1.314e-D13
1.132e-013
1,132e-013
1.011e-013

1.3998-013
1.347e013
1.3472-013
1.071e-013

1.184e-013
1.080e-013
B.674e-014
0.819e014
&4

o )

ity
Buildup
5.418e-008
£.8380-008

1.2018-040
1.048e.012
1.0486-010

1.1%0e-0112
£.6258-012
1.025e-012
9.1548-013

1.267a-012
1.220e.012
1.2200-012

9. 700e-013

1.072e-012
9.072e-013
7.848a-013
8.8683e-013
7.865e-013

Page 1
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MicroShield v5.05 (.05-00362)

' . Radiological Services, ine.
Page :1 - Fila Ref:
DOS File : PBO20415.0485 Datte:
Run Date: February 4, 2006 By
R Teme: 30123 PM Checked:
Duration : 00:00:00

Casaa Title: Line 1.641 AF-C

Description: PBRF Rav Madel Co-80 Area Factor Calculation
Gaomaﬂ:ry 10 - Eylindar Surface - External Dose Point

- Source Dimensions
Haight 1524 cm £ft0.0in
Radius 10.16 an 40in
. Dose Points
5 Y £
#1  M4132cm f8.2em 81.44 cm
4#76m 2f80in ft
- Shisids
T Shiold Narwy  Dimepnsion  Mataral  Donsity
T Cyl. Core 10.96 em*  Concrete 1.8
i Shiald 1 - BEem on - 7.BB
Transiion Concrate 2.4
Shietd 3 J048cm  Conoete 24
Air Gap ' Air 000122
Wall Clad 025 am fron 758
Souree Input
Grouping Maﬂwdi Actual Phaton Enargéaa
Co-60 4.3?80&011 1.6198e+000 4.50008-009  1.6650e-004
- Bulldup
The material refererica is : Gyl. Core
mhgm&icm Parameters
Y Direction {axial) 20
Circummfeaitial 20
: - Results :
Energy Achuibe Flusnce Rate  Fluence Rale  Exposurg Rate  Exposure Rate
0.6933 2B42e-04 8.998a-14 1.828s-12 1.737a-16 3.52%a-15
11732 1.620¢40D 5. 703e-09 5.807e-08 1.0ite-11 1.038e-10
- 13328 1.620e+00 9.682e-08 B.4630-08 1.880e-11 1.488e-10
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Page .2

DOS File : PEO20415. M55
Run Date: February 4, 2006
Run Tame; 301:23 PM
Duration ; 00:08:0G

0
iphotonstses
| TOTALS: 32400400

w

'1 ﬂﬁ&-ﬁﬁ

M
1. 427e-m'

2.699e-11
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MicroShicld v5.05 (5.08-00362) 0200406

MicroShield v2.88 (2.55.00383)

Radidlogical Bervices, ne,

Conversion of calculatod exposurs in alr to doss

FILE: CAMSSIDATAPBO20415 MBS

Gase Title: Line 1.641 AF-C

This case was rn on Saturday, February 4, 2008 at 3:01:23 PM

Dese Polnt# 1 - (141.32,76.2,91.44) cm

Photon Fluence Rate {flux)
Photon Energy Fluence Rate

Exposura and Dose Rates:
Exposure Ratein Air
ﬁ.bwrb@d Dose Hale in Ak

Deep Dose Eguivalest Raba
¢ Parallsl Geomeiry

o Opposed

¢ Ratatonal

o [Sedropic

Shallow Dose Equivalent Rate
o Parsallet Geometry

o Qpposed

o Rotational

o lacirepic

Effective Dose Equivalent Rale
o AnterforPosterior Geormetry
o PosteriorfAntarior

o Latergl

o Rotational

o lacirapic

- Unitz

Photonsicm?feec
Meviemiises

mRMr
mQythr
Privadshy

(ICRP 51 - 1887)
mSl}n’hr

(ICRP 51 - 1887
© mSvlhr

(ICRP 51 - 1397)
m&wihr

Without
Buildug
1.243e-008
1.5386-008

2 §98a-011
2.356e-013
2.356e-011

2.678%e-013
2.304e-013
2.304e-013
2.058e-013

2.847s-013
2.742e-013
2714263
21802013

2.4098-013
22186013
1.7652-013
1.0882-013
1. 769013

With
Buiidu

1.930e-007

14278007

2.508e-010
2.188e-012
2.1882-010

2 484e-012

- 2.1388012

2.130e-012
1.910e-012

2684e012 -

2 848e-012
2 548e-012
2.024e-012

2.237a012
2.080e-012
1.538e-012
1.855e-012
f.841e-2

Page 1

C3-48




MicroShisld v5.05 (5.05-00362)

_ Radiclagical Services, Ing,
Page :1 . : File Ref:
005 Fle . PBGiﬂ#‘lE MS5 - Date
Ryn Date: Fabruary 4, 2006 7 By:
R™ Time: 3.02:23PM Checked:
Duration : 00:00:00
Case Title: Line 1.641 AFD

Description: PERF Rev Mode! Co-80 Area Facter Calculation
Gaotvetry: 10 - Cylinder Surface - Extarnal Dose Paint

Source Dimensgions
* Haigrt 304 8 cm 107 0.0in
Radius 1016 ¢m 40in
Dass Points |
#1 14132cm  1524cm  Biddem
T 4/78In  5RO0N 3f
i ——" Shields
| ‘" Shiald Mame  [Hmens Malarial
Cyl. Core 10.16 cm®  Conerete . 1.8
Shield 1 B4 om fon 788
Trangitan - Concrete 24
. Shield 3 048em  Corcrole 2.4
Air Gap ' Arr - Q0022
Wal Clad 025 em ey 7.85
~ Source input
Grouping Method : Actual Photon Energles
CoB0 87558011  3.2397¢+000 450008008 1 ﬁﬁ5ﬁa fo4
Bulldup
Tha material refarence is : Cyl. Core
" Integrafion Parametara
Y Diraction {axgaly 20
- Circurnferantial 20
: Results . S
Ehewy . Activily Fluance Rats  Fluence Rateé  Exposure Rate  Exposure Rate
May pholonsisec  MeVicndsee  Me 3 MRty - mRMr
, “Ne Buildup ¥iith Buildup No Buildup Wiiths Husildup
06938 5.285e-04 | 074&1% 2.262e-12 7381 4 J88e-15
1732 3.2400+00 7.136e-00 ¥.536e-08 1.275e-11 1.347e-10
133258 3.240e+00 11711847 2.128s-11 1.928e-10

1.220e-08

C3-49




Page 2

DO File : PRO20416.MS5
Run Date: February 4, 2005
Rum Time: 3:02:23 P
Duraticn . 0C.0000

L ﬁ‘ Ativity Flyonce Pate  Fluence Rale  Exposum Bate  Expgsure Rate
: Mo Buildup - Yith Buildup Mo Bulldup it Buildup
TOTALS: 8480a+00 1.940a-GH - 1.865e-07 3.4035-11 C R ETEe-10
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MicroShiald v6.05 (5.05-00362)

MicroShield v5.05 (5.05-00382)
- Radislogical Sorvices, inc.
Convcﬁim of calculated exposurs in air to dose

. FILE: CUASHDATAPE020416.M55

Case Tille: Line 1.841 AF-D

This caso was run on Saturday, Fobruany 4, 2006 at 3:02:23 PM

 Dosa Foinit#1 - (141.32,152.4,91.44) cm

Photon Fluance Rate (flux)
Fhaton Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbsd Dose Rate i Air

Deap Dose Equivalent Rate
o Parsliel Geomatry

& Opposed

o Rotational

o lsolropic

Shallow Dose Equivalont Rats
o Parallel Geometry

o Opposaed

o Rotational

o lsotropic

Efective Dose Equivalent Rale
o Antevior/Posiarior Gaometry
& PesterioriAnterior

o Lateral

o Fotational

o laotropic

Praotong/cretaac
MaVicm¥fsec

mihe
mGyfhr
mezd/hr

(ICRP 51 - 1887}
m8vihr

"

(ICRP 51 - 1987)
mﬁyfhr

(ICRP 51 - 1987)
mBvhr

Without
BuBdup

1.528a-008
1.940s-008

3.403e-011

2.87Me-013

2.971e011

33726013
2805013
2.905e-013
2.595e-013

3.590e-013
3.457e-013
3457013
2. 74898013

3.037e-013
2.798e-013
2. 226013
2.519e-013
22308013

Q204108

With
Buiilup

1 ;4?7%'3‘:’7
1.865a-007

3.2758-010
2.858e-012
2.858e-010

3.246e-012
2.785a-012
2.795e-012
2497012

1327a-012
3.327e-012
2.6455-012

2.823%e-012

Z.8920-012
2.141e-012
2.424e-012
2.1458-012

Page 1
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Final Status Survey Plan
for the
Plum Brook Reactor Facility
Attachment D

Ilustrations of Survey Area Classification



Plum Brook Reactor Facility Final Status Survey Plan Revision 0

EEICLASS 1
BN CLASS 2
B CLASS 3

-

= A8

Elev. Roof

REACTOR BUILDING
BUILDING No. 1111

NASA GLENN RESEARCH CENTER
PLUM BROOK STATION
SANDUSKY, OHIO

Figure D-1 — Reactor Building Roof Elevation
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Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-2 — Reactor Building Mezzanine Elevation




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-3 — Reactor Building 0’-0” Elevation

D-3




Revision 0

Final Status Survey Plan

Plum Brook Reactor Facility
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Figure D-4— Reactor Building -15’-0” Elevation




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-5 — Reactor Building -25’-0” Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0

BN CLASS 1
El CLASS 2
EE CLASS 3

REACTOR BUILDING
BUILDING No. 1111
Sub-Pile

PLUM BROOK STATION
SANDUSKY, OHIO

NASA GLENN RESEARCH CENTER

Figure D-6 — Reactor Building Sub-Pile Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0

B CLASS |
B CLASS 2
BN CLASS 3

Elev. Roof

HOT LABORATORY
BUILDING No. 1112

SANDUSKY, OHIO

PLUM BROOK STATION

NASA GLENN RESEARCH CENTER

Figure D-7 — Hot Laboratory Building Roof Elevation
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Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-8 — Hot Laboratory Building +11°-6” Elevation




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-9 — Hot Laboratory Building 0’-0” Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0

Tk
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EEICLASS 1
B CLASS 2
B CLASS 3
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Figure D-10 — Hot Laboratory Building -3’-6” Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0

T
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BUILDING No. 1112
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Figure D-11 — Hot Laboratory Building -25’-0” Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0

B CLASS 3

C—ICLASS 1
Bl CLASS 2

Elev. Roof

REACTOR SERVICE EQUIPMENT BUILDING
BUILDING No. 1131

NASA GLENN RESEARCH CENTER
PLUM BROOK STATION
SANDUSKY, OHIO

Figure D-12 — Service Equipment Building Roof Elevation




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-13 — Service Equipment Building Mezzanine over Addition

D-13




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-14 — Service Equipment Building Mezzanine Elevation
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Final Status Survey Plan Revision 0

Plum Brook Reactor Facility
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Figure D-15 — Service Equipment Building First Floor Elevation
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Figure D-16 — Service Equipment Building Basement Elevation
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Figure D-19 — Fan House -12°-6” Elevation
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Figure D-23 — Waste Handling Building -13’-5” Elevation
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Figure D-28 — Reactor Office and Laboratory Building Roof Elevation
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Figure D-30 — Reactor Office and Laboratory Building 1* Floor Elevation
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Figure D-31 — Reactor Office and Laboratory Building Basement Elevation
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Figure D-32 — Hot Retention Area
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Figure D-33 — PBRF Environmental Areas
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Figure D-1 — Reactor Building Roof Elevation
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Figure D-2 — Reactor Building Mezzanine Elevation
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Figure D-3 — Reactor Building 0°-0” Elevation
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Figure D-9 — Hot Laboratory Building 0’-0” Elevation
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Figure D-11 — Hot Laboratory Building -25’-0” Elevation
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Figure D-13 — Service Equipment Building Mezzanine over Addition
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Figure D-14 — Service Equipment Building Mezzanine Elevation

D-14




Revision 0

Final Status Survey Plan

Plum Brook Reactor Facility

HO0O0Td L8¥Id
IELE "ON ONIATINEG
ONIGTINEG LNINLINDA FOIANIS HOLOVIY
¥ ﬂ // [ \
m——— =
ANEWdINDE (=}
» Jous o
81 NOOY <
INIONT >
H H =
i on =
AVMHIVLS r
z (=]
=
11 MOOH =y
o H TOHINOD “
-
[
=T)]
i3 2
- ] =
- SRR £ 2 \WVRREr  Ble Se ‘5
&
-
g
= -
= q
=
=2
=
[
| ] [ 2
¢ SSY10 mm A g
¢ SSVY10 Em | e n
l SSVY10[C 1 , I
w
W i re
8 ‘5 5 D
e 5]
T a G
=
. 5 e ke
Lo - N ‘ =
m OIHO ‘AMSNANVYS
NOILLV.LS Mooud NNn1d
UILNID HOUVISIN NNITO VSVN




Plum Brook Reactor Facility Final Status Survey Plan Revision 0

— N M)
T nnmnm _g_
i - nunwm 3
$33 2 §
» QOO i
" } Ee
T il ja
iy [ fsd
: : §‘=’§
] 1F
K 2
; i 5 §
1 (
si
g%% R | :
%
283
H
gi

Figure D-16 — Service Equipment Building Basement Elevation
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Figure D-17 — Fan House 0’-0” Elevation
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Figure D-18 — Fan House 0°-0” Elevation
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Figure D-19 — Fan House -12°-6” Elevation
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Figure D-20 — Waste Handling Building Roof Elevation
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Figure D-21 — Waste Handling Building +9’-0” Elevation
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Figure D-22 — Waste Handling Building 0°-0” Elevation
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Figure D-23 — Waste Handling Building -13’-5” Elevation
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Figure D-24 — Primary Pump House Roof Elevation
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Figure D-25 — Primary Pump House +7°-3” Elevation
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Figure D-26 — Primary Pump House 0°-0” Elevation
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Figure D-27 — Primary Pump House -4’-0” Elevation
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Figure D-28 — Reactor Office and Laboratory Building Roof Elevation




Final Status Survey Plan Revision 0

Plum Brook Reactor Facility

NV1d NOILVAITS .0 S+
i¥il "ON DNIGTING

ONIGTING AHOLVNOEVYT NV 331440

e (2 [ 1)

¢ SSsviOomm
¢ SSsvi0omm
I SSY10C3

©

e

10z
#1440

Hiimg
i

HOOM WHYA

Figure D-29 — Reactor Office and Laboratory Building 2" Floor Elevation
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Figure D-31 — Reactor Office and Laboratory Building Basement Elevation
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Figure D-32 — Hot Retention Area
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Figure D-33 — PBRF Environmental Areas
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