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MicroShield Case Run Reports for Area Factor Calculations

Index

MS5 File Dose RateRun Date Case Title Description Name (mrem/hr)

L 1PBRF Revised Model Co-602/4/2006 Line 1.21 AF-A Area Factor Calculation PB020401 1.0810E-10

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 PB020403 4.2570E-10Area Factor Calculation

2/4/2006 Line 1.21 AF-D PBRF Revised Model Co-60 PB020404 5.3940E-10Area Factor Calculation

2/4/2006 Line 1.23 AF-A PBRF Revised Model Co-60 PB020405 1.0820E-10
Area Factor Calculation

2/4/2006 Line 1.23 AF-B PBRF Revised Model Co-60 PB020406 2.0910E-10Area Factor Calculation

2/4/2006 Line 1.23 AF-C PBRF Revised Model Co-60 PB020407 4.2580E-10Area Factor Calculation

2/4/2006 Line 1.23 AF-D PBRF Revised Model Co-60 PB020408 5.3950E-10Area Factor Calculation

2/4/2006 Line 1.24 AF-A PBRF Revised Model Co-60 PB020409 3.2270E-11Area Factor Calculation

PBRF Revised Model Co-60
2/4/2006 Line 1.24 AF-B PB020410 6.2720E-1 1

Area Factor Calculation

2/4/2006 Line 1.24 AF-C PBRF Revised Model Co-60 PB020411 1.3130E-10
Area Factor Calculation

2/4/2006 Line 1.24 AF-D PBRF Revised Model Co-60 PB020412 1.7250E-10
Area Factor Calculation

2/4/2006 Line 1.641 AF-A PBRF Revised Model Co-60 PB020413 5.2760E-1 1
Area Factor Calculation

2/4/2006 Line 1.641 AF-B PBRF Revised Model Co-60 PB020414 1.0250E-10Area Factor Calculation

2/4/2006 Line 1.641 A F-C PBRF Revised Model Co-60 PB020415 2.13901-10Area Factor Calculation

2/4/2006 Line 1.641 AF-D PBRF Revised Model Co-60 PB020416 2.7950E-10
Area Factor Calculation
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MicroftioId v5&G5 (5,65-M362)
Raffioloical sowlo*, Inc.

Pege : 1
DO~$ iv~ P8020401,MS5
Run Dale: Febiruary 4, 2,006
R Time~;2:01:22 PU
Mitation : 00:00:00

File Ref:
Oato:____

By:
Chacked:

Case, Mei: Line 1.21 AF-A
Dmdoorco.: PISRF Rv Model C*44 Area Factor Calculation

Oeomnsfy. 10D- Cylinder Surface -Exlernal Dose PaInt

i

Source
I W~ight

01 138.78 cm

Cyl. Corr. 6
Shield 1 I
Trans&fin

.Air Gap
Wiall C-11d ;02'

Source thput
Grouping NMsthd Actuul Ph'ubr! Energiul.

Co-0 .58659e-0112 2 429#ee001 4-6000e.009

7.02 Cm

ia Po1rts

15.24a

nsio

I ft
ý-Q in

45.72 cm,
1 ft $. In

Sta

S2.4
0,00122

n

a cm Como

6 om! Iron

1 .6650e-004

Buildup
The material reference is r Cyl. Gre

Intoratlon Paramietura
Y Dir~etn(maý) 20

20

1. 1.732
1.3325

FRuence Rate Fluence Rate Eosýýire Rate Exposure Rate

37061o$ . 104 'I.178eL-12 I 402e-16 2.274e-15
2A3Oa-01 3.571e-09 3.023e-08 6.381e-12 5.402e-i11
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Page :2
DOS F&l: PB0204011'MSS
Run Data: Februr~y4, 2006
Run Time: 2:01.-.2 PM
Duration :000

phtns-e

TOTALS: 4,860e.01

EL ~F229a fluene Rato Exiosura Rate Egmoure Rate
Ova Ne~ftec I M=ME~Va A" No BuIkJlM Wihh Buildup

1.213e-08 1.63 1e-1 1 1267e-10

t

l
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Convciion of allald expc~urc in air to dosio
'FILE-* CIMIOATA)PI3264O1'MS6

,Come TIftW Ume 1.21 Ai-
TWAn caa waa mn an Saturdmy, Febmwary 4t M atO 120Ml2 PM

Oges P*LIEt # I ý- (131.7UU^24A85.72) cma

Rmults (umnmed ow.r enm9es vmhout

a2AWC~6

Fholirn Fluence Rafb-: (flux)
PhotonEry MeoRate

Expoeazun and Dose Rates:
tOwsure Rfte In Air

Abs~orbod Doss RaI6 in Air

Deep Dose, Equivalent RatW

o Oppased
o Rota)cnaf
0 oItmrpic

Shallow Dolse Equivalailt Rate
o P'aIalef Geometry
oOppovsed
o Ramt~nal

Efi~ecI~ DOwe Equivafedi Rate
o Antefiorftmcstr Geometry

o LeL-maI
o R~otaftnall
o Isotwoic

Phc~mmlotj'e
M[VkMmIMAC

7-=.008~ 9 6,721l.O&
9-2939-009 7.21 3e-008

mR/hr
mG~r
mrWhr

(rCRP 61 -1 M7)

m:Svthr
11

1-631e.011
1.4240-013
t.424e-01 1

I.1e~1
1.392e-01 3
1 .92e.O1 3
1.244e-01 3

I .72le-fl13
1,057e4~13
1 .057e-013
1 IM-1 eO3

IAW5e-01 3
1.341em-l 3
1,.cWO -013
1.207e-01 3
1 069-013

1 .267e,010
1.1 0OG-012

1125ce-.O12
1.081 e-012
1.01 Ie-012
9.658"I~13

t.3~37L-012
1.287"-12
1 .287e-01 2
1.023e-01 2

1.131"~O12
1.042e-01 2

,2OO~-01 3
9.37ge-0I 3

89e03

(IICRP 51 - 1 W7)
m rvflhr

Plt• I
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Microtiiuld v5.05 1&"36-032)
Radi~galI-1 Son~i~c", Inc.

Page • I
DOS Fi.e PB020402.MS5
Ru- Date: Fobruam4, 2C06
R rime: 2:05:04 PM
Dvralbrn 00: 0000

File Ref:_____
Date:

Ched•kd:

Cas Title: One 1-21 AF-B
Desription., PBRF Rav Model Co-M Area Factor Cuiculallan

Gemmmlry; 10 -Cylinder Surface - Exlernal Dose Point

soume
Height/ ~Radk4 Do

# #1 130-70 cm

Shield 3 ý1
Air Gap
Wafl Clad M.G

Source Inpuit
Grouping Method ; Acuid J'htoln Em6

,Co-60 1.3134o-O1 11 4,595et-OO1 4.5000e-0

Dimensions

7.62 em

so Points
Y

30.48 cm
I1ft

nsim IraW

2 ft
1=0 in

45.72 cm
1 ft 6.0 In

2.4
2.4
0.00122
7.86

rime

Air
SCm bTon

1-66508-004!

Buildup
Th. material rffrence is; Cyl. Core

Rn~rtegiorn Parameoter
Y Directian (axial) 20

20

Ea
MU

0.036
1. IM
1,332$

7.02.7e-05
4.860e-01

1.3.83e.-13 2..260e-12- 2-8669-16 4.363e-1 5
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Page :2
DcsW rFIe- PB0204U2.M$5$
Ruan Da~s: Februmy 4. 2DO
FRim Time: 2:0$:04 PM,
EJtirtbin : oaoao~

TOTALS: '91200-01

Elunc Rae mnce Rate Exvasure Rate Exposure Rate

l.M -, 1.394e'-7 3-3 -12.4509-1,0
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MilroShileld v5.05 (5.035-W362) Ot~O02MMSR!

Micrashield vA19LS4.±
Raftkiogkall gftvkno, 10C

Comionvrl of claWbW expimur In ahr to dose
FILE.- CSM1DATAMP11320402A.55

0Ceo 1100: Una 1,21 AF46
Thio cm wa rn an Sat~day, F*Mvmqr 4, 2M0 at 2:00C04 PM

I.Dose oNAM #I -(I 3&8,7830,ASA&572) cm

Rp.J19%f~mmdovr n~i

Photon Fluence Rate (flux)
Photan EnerWy Fbuence Rate

Exposura and Dose Rates:
E~posure Rate in Air
Absorbed DOW Rate in Air
to

Deep Dose. SquivaIeni Rabm
o PairaIlef Geo meqr
o, Opposed
o RotativflaM
o I'Sotropic

Shallow Dowe EquiYakwit Rabc-
o Parallel Geometr
-G Opposed
* Rotaflorial
*obotoopic

Effectiv Dose Equivalent Rate
o Ariterior,'Posterior Geometiy
o PoseftdrAntertor
0 Lateral
o Rotational
0 ictofopic

Lklat wriffirit V'itl,

Pho[*fWi 2I~
MeVkrn2iuec

rnRihr
nG~i1hr

mrad/hr

(ICRP 51- 1 W7)
mSvlhr

It

1,.410e.008
I .78Gs-Ot08

3-134e-011
2-73ge-01 3
2773ft.O11

3.107e.013
2 .6750-01 3
2.6758-01 3

3-3070-01 3
3.,184e-013

3,184e.013
2.5Ma2-O1 3

2.797-a-0 13
2.577e-O1 3

2 0e-Q1 3
2.320~e-013
2. 01Aa- 01 3

I .39419-OQ7

2.450a-010
2.1 39"-1 2
2. 1139e-O10

2.09 1e-012
2.W§1e-01 2

2.5650-012
2.48 W-0 12
2484ael1 2
1.97D&-0 12

2. 1879-0 12
.2.01 4e-01 2
1,001e4U12
1.81 3e-012
1 .604e-01 2

(I-CRP 51 - 1987)
m:51hr

If

i(ICRP 51 - 1987)
mSv.'hr

Fase I
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bmroghi~ek v9.69 (3.45&6MM
Radiaoagical Sexvices, km

Page :1
11)08Fde, P802QA(3JS5
Run Darte: Febmary 4, 2005
R, fLaie: 2.0:5~6 Pm
Duratian :0:00

H~e Reff____
Date:

By:

Cmw Thife- Una 1.21 AF-C
Desecrliption. PBRF Rav mfeods Co-60 Area, Facb~r Calcuhlioni

Gov"; I G - CjIinder Surface - Extsrii Dose Pomint

I V .~

Radius

x
At1 138,78 Cm

4 ft6.6 in

Shield I
Transiton
Shield 3
Aiv Gp
Wafl Clad

Uwce Dimesnions~
152A cWI

7-62 em

Dole olPIt~

2 ft6.0 in

..65 em I re

5 ft0-0 in
3.0 in

2:
45.72 CM
1 ft 6.0in

al! DesV~t

7.Wo
be 2.4

0.0a12

d

Carnrri
30AB OMC~ te

Altr
.025 Cn iron

Nurddo
Cc*-60

Source Input
Grouping Method. Actual Photoni EiwgLss

QUIL2L Wmaml uc/m
3.2835"-1 1 1.2142e0+00 4.5IJO0ei-aO9 1 .0650e-004

'BuII~dup
Thamateriairuflaeruia is;CyI. Care

m~tsratlon Parameters
-YDirecLicn (amial) 20

20

1.1732
1-3325

1.21 ýe*+0
1.215em+OD

Resulia
Flunce Rae Fuence Rate ftmure Rate

da 8-wilda Wih BuIddupýb N ulu
2.607e-1 3 4.424-1-12.3ol

2.1182"El0 1.655e-0Q7 3.78e-1 1

Exposure Rat

2,1 15e.10
2474e-10~
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Fege :2
DO$ F4.-; M2 3.S
Run Elate: Febwary 4. 2005
Run Time: 106:66PM
Duration : 0O00:00

TOTALS; 2A30ti+00

Fluene B& Darm U2 Exposure Rate
6j~ld Me-Vkn-%ec Mr

No Bul fhBJtAldi oBih
,352t-8 -Q 2,840e-o? -01Q7eI

Emosure Rate

Wiih Bumu.
4M10

. C3-9



MicfaSbIeld v6.06 (5MOO342) ZMO02A14M

M11fcrughiuld v&OS CLOS410362)
Pid~ologica $@rv~cW n, e.

Cowvemlkm of~ ecsIulaW exposum in air to dioee
FILE; C.-MAS51ATAWPBC34O3.USS

CaM Tintl: Una. I2I AFOC
This. osse was mm~ an~ gatuday, Febzraey 4, 21100 at 2:06:66 PM

Dos PoMn # 1 - (131J8^72ý4M)72 cm

mcnied gmvr eMC~i Wthp
Wuiduy

E=& fsu with
D~d~

Photon Fluenoe Rate (flux)
PhotcMt Enargy FRuer" Rate

Expos~ura and Doss Rates:
f~ipoure Ftot in Air
AbvrbW DOm Rate in Air

Deep Dose Equivalent Rate
o Parallel Geometry
ai Opposed
o Rotatbinal
o Isotropic

Ghallow Dose Equivakrt Rato
o Parallel Geo~metry

SO~pposed
0 R6401rwMI
0 lE~bapi

~Effedtve Dose Equivaieni Plat
o. Antexiodftsterlar Geometry
c~ Foteni~ly/terlar
io UdeaIl
*~ Rotational
o*soiMPIC

PhonIskrnic
MBV[iM2/sec

2.786e406B 2.252e-007
3.528"08O 2.8B40e-07

mGyfhr
rnaclhfr

mSvfhr

mgvlhr

rnS-vlhr

5AO~e-013
9.40?e-01 1

,6-137e-013
SIM"e-13

"0e03
43210-13

t, 53ze-O 13
B 290e-O 13
6-290&-01i3
8-002e-01 3

.52ft-0 13
5.091le-0 13
.4-04!96--013
4,5040-13
4.0676-013

4-3559-01 2
4. 365e-OI

4.,945e-01 2
4.267e-01 2.
3.802"1Ol2

6256e-01 2
5.068"-12
5.O88ewO1 2
4.029L-01 2

-44M3-01 2
4.101"012
3-260e-OI 2
3.19-2e-612
3-26,79-012L

Page I
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MicraShield vLO5 (505"O362)
Radiowg~cal sarviom, lrfc.

Page :1
DO$ File, P8,02M. CUJS5
Run 133ab: Fetbulary 4i 20M
R. Time: 2:l1 VO9PM

Ddain'OO:O:O

H~e Ref__
Oate:

By:
Chec, •_._ ._.__

Caue T~da. Ibis 1.2 AF-D
Doscrioian; PBRF Rev Mufel Go-A0 Area Factor Calculation

G.""stry 10 - ylind~f SlUrfaCO - ExtoMu 1OWO Pbirtt

Hejht
Rmius

x
# ! 1t8.78

4 ft6.'

Somie Olmensaiwn

7.62 Cm

Dow$I Points

Can 1-52Acm
6 it 5 ft0.0Oin

10ft O.kin
10o in

z

1 ft 6.0in

* .4

mji-i

,A 30' .48

Saumue Input
"gosapig Method 4 Achial Phobh UEneirg1s

COI.O O6.56e-01 1 2.42Z8M+OOO 4,5C0OW-009 Bak5s-O

Intugratijon Pa1!amuter

20

Ftuence Rate Exposimje Rale Eposure- Rate

0.3 3.963e-04 3.0119a-13 6.320e-1 2 5.830.-Is 1.027e-14
1'J732 24Qe#0OO 1.8306-QB 1,489c,07 Z91ft-11 2, ' ie-10d
1.32 2.3W ZV . 2. 109e.;07 4.6,38e-1 1 3fii59e-10
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RooB 2
rdos f f PBO20404 W$S5
Run, Dads February 4, 2a0B
Rin Time: 2 1 O~PM
Durbo ; .ONQO=

&9b&
ONAMRAec 4A117

M79fs oSWWM1 Bt p~eig"TOTALS. 4 60* C084
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Microghield'vUS (&&,OO342) 24OMUM

Micmg~hied v&056,040~36211
RadflooI~kah soe".Ie I M1

Olcmveor of catulated exposure In air to dole
FIJLL, C.WS51DATAVP9O24'4JJS$

CA" 11ift Una 1.2 AF-D
Thi~s mae was run an $sfurday, Febru ary 4, MSG at 2:11:09 PM

Does Point 8 1 - 4138.78,152A46.72) cm

Pegs&i MummPd mmr en [jn~ Withoaut

Pholurn Fluence RaIe (flux)
Pholon Emeigy FlUeflW 132M

Exp~osure and Dcu99 Rates:
Eupmire $ate fIn M
Ab~rbed Dow Me in Air

Doup Dust EqqzivJel~ Raft
o, Parallel Geometry

o Rotafional
o, ltoropic

Shallow, Dose Equivalent Rate
ID P=sral'eGIILtry
a Oppvosd
.o RotalionaI
a Hicutopic

Effeclive Dcse Equi~ale~nt Rate
c~AffleforfPostefior 0,eornet~y

o Rvtatioral

Bam Buildu

PhtmIonedernIfVe
MeWk~tWsec

PA/hr
mGyAfr
mradfti

([CRP Si -197

m~ivlhr

fIlCRP 51 - 1W~7)

mSvlhr

3. 396e-00Q

T 5526-0 13
6.593e-Ml

7.484"-13
6.446"l~ a

5.750"-O13

7.967e-0 t3
7,71e-O 13
7.671e-01;3
6.10le-013

6.740e-0 1.3
6.206*-0 f3
4Mft3~-U13
5. 591e-0 13
4.948e-0O 13

2.8)62e-(*?

0,321"-1 0
S.Sl~e-O1 0

6.265"-12
&3.S4e-01 2
5,3%e-012
4.81 Be-012

6.670e-012
$.422"Q12
6.422"-1 2
5. 105e-01,2

8.641e-01 2
5,196e.01 2
4.13DO-012
4.670e-012.
4,.140e-012

Page I
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MicroshiewIVU (&"30~6-O!2)
'Radiologicul 5wrvicess Inc.

Psge .:1
"S$ Flila P$03kO4I Ms$
.. Date: Mar&h4,2006

R~un Time: 3:58:0 PM
DUraICOA' GO:WOD O

Fie Ref: _

Dal*:
By:

CameTitle; Line 1.23 AF-A
Msd~cpftmn PBRF Rov WOO~~ Oo- Am~' Fact-or CaIcullttion

Gýeometry. 1 - Oyfi~nder Sudrfuc - Eicturnl Dose Poaift

/rTI~ *1

(~' ~: '~

Raftus

4 4 6.6 in

$1hel I

Sh~eld 3
Alr.G~o
Wedl Chad

urce Dinumfwons
3.8cm

7.62 c~m

y
15.24 cmi

Shf~ds

7.62 =2n Con
.65 C I

I ft
3,0 In

45.7 cm
1 f1O.O•

e 1.8

2.4
2.4
0,00122
7.86

n

Con cmef
30.48 cm. * Concmete

Air
)N& Cm Iran

Source Input
Grouipng Mefthd: Aftial Phioton En~g

EM n F-2- 7- 9 P1: 4,50%-009 1 M~t-004

Buildup
The nmtetaF .mwfrance Ii : Cyl, Cor*

I l~tograticn Parumotarm
Y Direction (axial)
Cir.forenuma

20
20

0.6938
1.1732
1.3325

&d*os/e

3.963-O01

Rasuft
Fluence Rate Fluence. Rate Exko~smre Rate E~nosurs Ratw

7-263e-14 T. 178e-12 1 .402e-16 2.275e-15
.152. 3023C-08 S.8,-f .40 3 F-11
53249-09 41afe-013 9'.31le-12 7272e-111
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Page : 2
DO$ Hie; PB3O$401.MSý
Run Datex: March 4, 2006.
Rijn Tom; $: 58.06 PM~
r' afion : OGG0:QOX

Engim Acimtv

TOTALS: 4,woo1o

Fluence Rad Fhumnoe RLAt Eosn ae EpurRW

92 ~-09 7.2 15eaJ 1.631e.1 1 1 26e-lO
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MicroShfeld v38 (5O 5 L)-OlMC2 Cox0a

MieraSh~ied ADS! J5.5O14O2)

Convemaiof ctalcukft~d .xpora~o ati ~to dwt4
FILE,- C:NSSMiAAMPBO30401tMSS

Case Tilto:~ Una 1.23 AF-A
This cove was rmn oni Sftrdo, March 4, 2006 at 3MS:06 PM

Doe. Point# I- ('1311.78011L24SIN71 cm.

Re'subt (Summed av'w avniwisI

Photon Flueirce Rate (flux)
PhOcori Eflergy FRonct Rabe

Exposura arid DO Rates:
FfxWmre Rae in Air
Abmobad Dos Rala in Air

Deep Dos.e Equivoaknt Rate
o Parallel Geometry

o Rotaftonef
.G Isotropic

6h~l~aw, Doae Equivalent Rate%
0 Pava~laI G~OOMtiy

Efective Dose Equivalent Rate
o, AriiefiorlPosterior Geomnetry
o Pmro~rf~Antertor
0 Lalmia
ot Rortatonal
0 fSoircpiD;

gab Buiout Wbt
Bug"

PhOt~nSIC019ft~
WMfVkl/SeC

7.340e-009 6723e.006
9.29Be-009 7.215e-=O

rnR/h
m~o~r
Miradtr

(ICRP St - 107)
mn:vi'hr

(ICRP 51 -1 987)
mSvlhr

(ICRP St - 1g987)
mrv~hr

1.631e-011
1.424.-Ol

1.61 7"-13
t.393"-13
1t393e.01 3
1.2441"13

1721"1
T-657"-13

T.We-01 a

1,341 "- 13
t,.067e-013
11,2e06W3
1.06ge-013

1 .268e-010
1. 107e-012

1 .'Me-012

9.661 e-O1 3

1 .3300-0-12
1 .288e-GI2
!,2$5-,012
1,024e-012

1,131"uJ12
1 .042a-012
8.283e-01 3
9,3-82e-01 3
8.301 e-01 3

Pageu1
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Nic ra~bieWl v~AO (S5,"0362)
adootokiat serwit, InO.,

Page : 1
DOS File, P&55020406145S
Run Drate: Febmarry 4, 20M6
R Ow:2.26;44 W
Dufationi : 00:00:00

H~e Ref:____
Oate:

By:

Cuei Tide: Uris 113 AFZB
Desecti~iion, PORF Rev Modeli Co-60 Area Factor Caflculationi

Gaqo y -10 - CY11indaf surfec - Eftrh Mal Me Point

H~eight
Radius

01 130.78 m
At ftfi.$ in

Shiew I

Shie~d 3 :3
Air ýGap
Walt Clad

roe Dimensiuons

7.62 cm,

Does Points
y

~30.48 em
I ft

BMW&ld

IM2Conoffi

2 ft
3,0 in

1 fI 6,0 hii

2.4
2.4

T.86

I

0.4 CII Concret

.0~cm lIon

Sourico Input
~u~bde Groupinig Mefflod' Aclual Phobmr Eneargies
-ubd cuiries bcuer-l jGVCM7~n

Co0 1,13i'm-O1 4,765.5"l 4.5OWo-QW I t 4 -Q Q 4

Bul~dup
The maturial roierencs is; Cyl. Cora

[ntegrfl~on Pararnoigm~
Y Oired, ion, (axial) 20

20

1.1732
1.3325

hbLJakW6t Buildup
7.wŽe.06 1-383e-1 3 2.261a-12 2.670e-16 .6o1
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Page : 2
DOS File: P80204OO M$$
Run Date: February 4, 2006
Run Time: 2: 25:4 PM

WV photons.~

TOTALS: 9,720e-0O1

Fluence Rate Fluence Rate Expoeure Rate

W Buljdlli VWih Builftp No Buildlu
1,787e-08 135 7 3.135e-Il1

Exp~osure Rarte

Wifh ulu
2.4500-1 0
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MbefroShleld v5.fl5 (5S-0O362) 014002AMS

M~cwShiabd v5O.05 -~$2
:Raftiogfcal Semivk, Inc.

Conymim of calc4Alatwd "Xpwuf in air dos
FILE: CMSI9DATMPBD204t6.11110

OMM TiU:- Line 1.23 AF-B
This C-a3 was Mon on Satur*y, ýOb~rtiy 41,200a at 2i25:44 PM

Dose Pain~t#~ I - 131118,30-"15.) cm

Semb~f .fumamd mm e

Phogon Fluerioe R.aie (flux)
Phigon Energy' Fl~wence Rate

Exposure~ and Dose Rate:
Exposre Rate in Air'Abivrbed Dose Rate in Air

Deep Dos~e Equivalent Raft'
a Parallel Geometry
o Oppoed
o Rotational
o Isotropic~

Shalkxw Dme, Equ~vaerit Rabe
o Peragel Geomnetry
o Oppo~eo~
o Rolalioiial
a Isotropic

Effeciive Dow EquivalerA Raba
o AntediorYPosterior Geonbsiry
o PosterifsfAinterkor
o Lateral
o Rotational
o Isotropi

U12bi I=~

Photonskm~fsee
MeWlcfn~o'ec I .737eý-006 i 39Mer=

mRlhr
flIGYA
mr-4adf

(CRJP 51 - 1987)

(ICRP 61 - 17
mSvlhr

it

q

(ICRP 51 -1W7
mSvlhr

3.1135"'! 1
2 737e.Q01 a
2.737o-Ol 1

3. 108"1cl3
2.6 76e-01 3
2.670"-1 3
2.391"-13

3.308"! 3
3.105"-1 3
3. 1 Se-01 3
2.5336-01 3

2,7989-0 1
2.578e-01 3
2.05(3~-1" 3
2-$2U4~13
2,054"-1 3

2.460.e-010
2.1 396-010

2-42ge-012
2.091le.012
2.O911e-012
I .8Be-012

2.4 9OL-O12
1 .97,9e-012

2.1 87e-012
2.014,e-012
I .60le-012
I .$14e*4012
1,00O5"-12

Paeg I
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Mfcroghield v509 4U&MO362)
RWdiofoglcal Services, inc,

Page : 1
DO>$ Fite : 131020407.M$5
Run Date: February 4, 2000
A TWO:22~425Pm~
Duraljon : 0a,00:00

File Reot
Date:___

By:_

Cae Trde: Line 1,23 AF4C
Dee fipon: PORF Rev Model Co4-O Area Factor Calculhon

Geomery: 10 t Cirlindet Sudace - External Dose Point

SOu
H~eight
RadiUS

#1 138S.72 c
4 ft 6.1 Iib

Sh~eld Name Nu
-y =ylre

Tr~Ianson
Shierd3
Air Gap
Wall CWa

moe Oftensions
5142 om
7.62 CM

Dms PO~s
.y

70,2 orri
2 ft6.0 in

5. in 0
3-q in

45.7 CM
1 ftO00 in~

4$ Cmn

OM4 rmf

MAterial

Concrete
Concrite

Air

2.4
2,4
HO 122
7.Ne

Source Input
Grouping Miethiod -: Actual Photon Ellergfes

N wt d-- Curies eaels Uia
C "D 3.2835"1~i1 1 .2146'0+000 4.50000-009

9962121
1 ,055fOcO4

Builwup
The material reference is Cyl. Corm

10.6938
1.1732
1.3325

Y Drecion Integreljon Paramtetsi
Yircin(axial)

Rdaultik

NO dim11 'Mlh Buildup
i."2e-04 Z608e-13 4.426a-12

1215V4O 1$7eo 1.857e-07

Exposure Rate

2.407e.-11I
~3.707e-1 1

E~caoure Rate

8.545e-15
2.IBe-.10
2.075G-10

20
20
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Pave :2
DOS FIe : PB4)20407.MSS
Run Dat&: FsobwUry 4, 2006c
Run Tim~e: 2:-24:25 PM*
Duration GO:00:000

,e Activ Fluence Rate RtuenCB Rate Expasure iftt EmsreR

TOTAU; . 2.4300+00 3.529"0-O 1 0 -10
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Mkzro~hiled vS.4.0(.6&40D392) ~O~ O2•v"i_6

?diarii5Wbold AM0 (8.540-O362)I
Radiofogkai Seki-w, Inc.

Convoralon of clwutacd e~vmsum In aIr to dooo
RLE. C:WSATAPBO2047A.hS5

Gas. TfWWOLr~ 1.23 AF-C.
This case was run en Satzirdy,, February 4ý, 2006 at 2t24,2 P

Dose Point# 1 I X718,78~6205.1) cm

Ras~ub (Summed ovir ine'rq

Photon Flua~noa Rato (flux)
Photon Energy FIiuence R~ate

Exposure and Dose Rates:
Exposure Rate In Air
Ab~arbed Dm ae , in Air

Deep Dose Equi'valerd Rate~
o Parallel Geometry

o Rot~ibra I
c, h~olropirc

Shallow Dc~o Equivialent Rate
o Paralef Geomnetry

So Oppo~ed
o Rotational
0. Isotropic

Eftective Dose: Equivaelet Rate
o~Ante~rtoPosteriar Gecmietr
o PasteriCK~An~tefior

0 RoitLbonai
o Isolmir,~i

912 k~~ With

Pholonarn~kec
MeVICrt1se

2.786e-008 2.252i,-t2
3.5290-008 2,841e4-07

rnRihr

m red/hr

(ICRP51 - 1987)

mSV~hr

6.1946-01 1
6.407.-GI 3
51A0le-o1 1

6138e-013
5.2876-a 13
U.28e-t0i$

4,723e-013

11 54e-o1 3
8&292e-O1 3
tO. 24e-01 3
5-0039-01 3

5.' OM2-01 3
4-060e-01 3
4588a-01 3
C06s~e401 3

4.990e-010
4.356e,012
4.356"-10

4.946e-012
4.250a-012
4.250$e-012

5.M6F,-012
5. 070Oe- 012
5-,070e-012
4. 030O..O 2

4.454e-012
4. 1020-012
3.261 e-012
3.603e-012
3.2'680.12

PageI
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M itcrogbiabI v5.05 (LOB0OO3S2)
Radiaoroiial Sorvicas, Irk.

Page :1
DO$ file;P2 SW
Run. Da%~: Fibbtugay 4,2006

Dwafin ;O100

Fae Ref:_____
Deft_____

8hed___; __

Gone 1TH~sr Line 1,23 AF-D
Descrp4Man: PBRF Rerv M~odal Co-40Amt Factot C~euWffof

Geometry: 10 - Wi1ndie Butfitut - Extenig CDo Point

.2t

I.
H-eight
Radius

x
#1 136,16B

4 1`16.'F
1>~

Source Dlnienmsiww
304.8 cm

DOm Points

Cm t$2,4 cm
6 in 5 ft .0 im

$Nulda
Dirrneriion Mat

7.62 on; Gain-

0.4 cm, Cont

.D25 Cm Ito

1Qft U -in
3,.0 in

41 Cm8Ow

hat Q~si~

rete 2.4
fo~te 2.4

0,00122
7.8

Silhekd 1
Trsansiticn,
Shield 3I
Air Gap
Wall G~ad

Surce, ripuiI
Grouping Methiod -Actiwal Pho~ton Enargi as

Nucid~e curies beeaueral tic_____.- B .qOcGn3

Buitldup
The matkidaIreference is ,Cyl. Core

lntegmion Parametors
Y D ire dibn ý(waja1 20

20,

1. t732
UU25

3.963e-04
2 .4-W.e+00
2 .*99+01

FluenraR11 FbRence Rate Exposure Rate gg r A

3-021le-13 6.322e-12 5,832,e-16 T.028e-14
i,3emo ,490e'-07 2.914e-I 1 2$662p,-10

1157400a 2,110%-07 4.6390-11 m I'

C3-23



P~c :2
DOS File: P80204018.S5
Run Datt: February 4. 20M4
Run Tkme: 22:2~00 PU
Durseiaf : 00:00:00

TODTAS; 4..860e+0

W."ný MVfkW/sec mRJhr
7~hdj Wit Buildu No ou IVde

4-3D5 e--08 M -7 7,5540-1 1

E.-Mom
mkthr

WOM oup
0=16-110

C3-24



Mfcro~hlod vAOS I&C-031S

Conve.abon o akatdept* nt od
FILE: CAU¶M1SDTAM08

Case rt.-Une; LI M AFOD
Thts ei-so wans unm cor -andy 7.1a 4 at- 223,-0 PM

Dmm ubdin #1I (138.751 15AA5) cm

02

Phekim Flhnsno R~a (24m)

Evas4Jre We irn Ak
Abwft~d D~u Rates Afir

Deep Dose Eqjuivkm~ Rate
o Pelaiael Geclm!.ry
* Oppesed
o RotaftmW

DIiIowaes Equi~vIalen Rate
0 ParaeW OL-aneary

o Rvt3ftina!
oI scdrcpic

Efoctive Do" EW~t fi-r Rate
a AnleTWos~rkw Geomi~y
13 POxSIeWMtfna

o N~otropic

Phoior~kai/ec
MeVicmnvs 3.37M 2.85.3*-DO7

mR~v
ffoyn't

(IC-RP 51 1987)
u~lhr

0

(JJCRP Sl - -I H7)
miSvlhr

In

(IFCRP 6 - l W7)
niSvihr

7.554e-Ol1
61M.0413.1
0,60641-11

7.4V" 1 a,
0.44W-01 3
641486-013
SIGO-6O03

7,90e-.1 3
7.674e-01:3
7.674e-01 3
GI 1 3"

0142"-13
6,211".~13
4,940*413
6 ' 520-013
4150"~O13

5,5190-012

6.267e-01 2

4.01 9o-01 2

6.423"'112
6.423e--012

511043e12

5.4l131012

4,131 We-O Q
4. 14l1..02
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Mkwafteld v.5M (5.05-4162)
RaflaBic~aI Survices, hiec.

Page : 1
D)O$ Bie: PBO20409-MSS
Run Deft: Fobroy 4, 2106
R time: 2;W920 PM
Durabio D:,0.0:00

File Ref:_ _ _ _ _

Data:____
BY"_____

Case T~te: Urt. 1424 AFA
Doscriplion,; POf1F Rev Model C"-O Area Fa~tor Calculation

Gisoinely 19- Wyinder Surface - External Dose Point
U I

Sol
H~eight
Rod lus

#1134.0 mz
4 R 5.1 in

~Shisd Nam

.Shfeld 3
AIrGap
WaB Clad

mec Dimnsisons
~30.48 cm

3.81 cm

DMw Pohnts
16.24 cm

6.0 in

Shields

.65 Cm lIto

lft
1.5 in

z
9 i,44 cm

3ft

7.86
24

a 2.4
0200122
7-86

*et

Concre,
10.48 cm Concrel

Air
.025 cm Iron

source Inpu~t
Grouping Methiod -.Actual Photon Eh~argIw

CO-BG 3.2535e-01 2 1.2149"0OI1 4 50OWe-00'
Ba/lcm2

1.6650e-004

The oamaalrranoi" CIs. Ol.Cot*

Intqration Para~meters

Cirvmfefential

1,1732
1-3325

1.21 W0'1
12150-01

FimnitE~j Fluence Rate ExcIosyse Rarte Exposure Rate

1.605e-14 3.064e-13 3.09ge,-17 5.9160-16

C3-26



Pag~e : 2
DOS File: P002040.?ASS
Run Date: Febiuary 4, 2006
Run Thim 2.30,29 PM

TOTALS: 2.430"-1

Fluernos Rate eeRae EgueRt xsr ai

NoB~p whBlw.No Buildup
2.491e0M 2A-53e.08 4,The.12 3,781e-11

C3-27



MilcraShkoW v6.06 (6.0540O362)

M~icroShid vSAS (5,05-00362),
RtdikIxgicl aryfft Inc.

Co"Venran of 0abkUi.d oxpaotir In alt to do"
FILE, CQMMATMIP1020401A~S5

Cas. TitMsCUrt 1.24 AF~A
This cona was run on Saturay, Febnsaiy 4, 2W. at 2:3*:29 PM

Dowe Potnt #1 - (13491 S715I41B44) cm

02AMMC

Resu~ f Summed 2vew eneMies

Phabcn FRbencwe Rate (flux)
.Ptiibn Eneeny Fluefle(3 Rate

Exposure and Dose Rates:
Evwe Role mI Aibr

Absorbed DEso Rate in Air

Deep Dose Equivalent Raft
G Paralleti Geometry
0o pposed
c, Rcrlaftnal

Shallow Dose P-qu~ialertl Rat&
-o Parallel Geonwehy

o Opposed
o, RotatonaI
0 ISorOPic

Effective, Dose Equivalaril RAWe
o AnerdamdPoslariar Qaceofeiy

o Rotational
0 Isotrop Ic

Photanskrn'twsec
MovewmW~c

wvRUhr
mGylhr
Mmroufi

(IGRP 51 -1987)
mSvt/hr

19

2A491,0-009

4.37la-012
3-816e-014

4.332,e-0 14
3.731.etQ 4
3.7316-014
3.333le-O 14

4.81 la-014
4A40f.-O14
4.4440e-014

3.90la-014
3.604e4014
2,650e-014.
3.23&e-014
9-w4e-Q14

(ICRP 5 1 -187
mSvihr

(ICRP 51 - 1,987.)
mS~vAir

IL-

1 loee'OI08
2.1 53e-008

3.78 ie-Ol 'I
3,30 le-Ol 3
~3,30le-1 1

3.748e-0 13
a-227.0 1 3
3.2270-0 13
2.882e-Qt3

3:99 le-Ol 3
3,642-e013$
3.842e-01 3
3tQ64e-01 3

3.375e-013
3. 1 age-01 3
2,47-le-01 3
2-7g9e-01 3

Palp I
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Micm'Shlefd v3.05 j5A54Z3M2
Radio1ogibal Safrikes, Inc.

page : 1
DOS 'Fite: P13024lO.U65
Rurt Date: F70bruafy 4,2000
R rffme; 240:59 PM
Dufaiol ;r~ wQ

Fie Ref-.

By:_____
Checked, _____

Case Tfitf: Unie 1.2,4 AF-B
Descripfimn PUR F Rev Model C", 0 Area FacIDT Calculieflon

Pow"Oy: 10 - CYCrde Mtfsurfac*b - xto.rnal DOO poin~t

Haeig"t
Raftls

.Source Dimensisons
ýO~w CM

3.81 CM
2 ft

1.5 in

z
91.44 an

Dgic Pointa
x y

91 134.97 c 30,4$ cm
4 ft 51 in, 1ft

ý$hleto I

Shield 3
Air Gap
Wall Mlad

Sh~linlds

Air
M2S.= Iron

3ft

1.8

2,4

0100 122
7,88

Saourc Input
G~ouopn~gi INallbd -.Agtual 'Photon En- ate

Coti) 6.566ft-012 2.42909.-001 A-5000e-009 1 ~8QeO

Buil~dup
The minw~Irul rarunce is Cyl Coire

Integrat~on Paraan, ter
Y Diredion (arxial) 20

20

1.1732
1.3325

3.963e-0f5

1,.430e~-01

3-080e-14 5.910e-131 5.Mo~-1'7 1.142e-15
1 81 Oe-09- 1.725e-Oa 3.235e-12 3.Oe3e-I 1

IVQ90-95 45ft-W $22D* Ta4. -
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P ae :2
1)08 R-e :P130204 W.MSS
Run Date: February 4, 2006
Ru~n Tim; 2:4~0-$ PM
Durnfion .'00-00:0

L ~phooa~ec MeVirm-zftec

TOTAL$; 4.8$0e-Ol ,%-0 4,184e-06

LWAMEg adt2 Exposum Rate

I"Rihr MPJhr
No W&UR Wt I
B.455e-12 T.M90-11

C3-30



Par :3
DOS File: PB02041A.SS
Run Date FeboAry 4, 200
Run Time: 2.40:95 PM
Dumlon : 00:00:00

*4i~I~~, ~tmW . V
~ 41

41 ~ ~ ~
it

~ I Bt~# -4 ~,hj.v'sflLiri ii
I I

r - -

I ....~...

C3-31



MicioShleld vS.05 8.05-OO362) ,02104MG

iWcroSideBd vS".5 (3.5-MO362)

Converalon of oa.cu~atec expo•mr ! a" to dase
FELE: CVtMI&5XDATAPBOa2041 O.MS5Casoelllme UnL 1.Z4 AF.S

Thrs case was run on Saturday, Fekiruary 4, 2006 at 2,408 PM
Dose PofIt #I - (13J.9730.4891 4) c

as=UII •Ul I Imu I-vl-g L-•,l ugIgIL-"

Photon Fluen Rate (flux)
Photmr Emrgy Fiuence Rate

Exposure and Dose Rat":
Evosure Rate in Air
Absorbed Dose Rate in Air
II

Deep Dow Equivalent Rate
o Parallel Geometry
0 opposed
o Rotational
o Isotropic

Shallow Dose, Equivalant Patoi
o PaTallel Geoertry
o Opposed
o Rotataifli
o Isotropic

Effective Dose Equivalunl. Rate
o AnbedortPosterior Gecmetry
o Pos:learlAnlerior
0 La1al
o Rotational
ol soiopic

.Uwm •4hdLt Build

PhotonetlrniesecMeVftyftSec
3.801e-"09 3.316e-008
40819"-009 4.1 841-008

mRJhr
mGyir
mrnadf

(ICRP 51 - 1987)
mS'dhr

m9v/hr
E1

8.455e-012
7.38ie-014
7,38e-0T12

8,379"014
7.217e- T4
7,217e0-OU4
6,447-O 14

8,92G0b-40

8.S89mO 14
8,509-• 14
6.830a-0 14

7,546-0 14
6;951- 14
5.52ge-0 14
6.25W4t 14
ý~q-. 14 14

7.349e-'1 '
6.416e-ý013
BA16e-001

7.285e-013
6.272e-0136,272e-G1t3

&M2e-013

7,7566-013
7A67e-013
7467e-013
5.g6e-013

6,559e-o03
6.041e-013
4.803e-013
5.440e,013
44~1500,13

(ICRP 61 - 17
mSv/hr

II

H

P"ae
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Mic~rofhietdivg.05 (&&O5O0362)
fdiolo~ijal Services, Inc.

Page :1'
DO$ File: M8420411 M$5
Run Date: February 4, 2008
R rime- ý.43.2t PM
Durtlliad 00:00:00

Re~ Ref:____
Oalie: _______II

By:___

Cais Thie Line 1.24 Af-_C
Desc#I4kion: PDOHF Req MOM~ Co4G Arta Factor ColcuIlatia

Guneamry; 10 - CylIfidtw Su~ftee - ExtamdWalOus Point

SoM
I-~ight
R~adius

x
~1 134.97 cm

4 ft S.1 I.n

Shletd 1
Transbona
ShktM13
Air Gap
Wefi CIEad

irce Dlmunslorim

3.51 cm

Do" Points
Y

M~2crn
2 ft 6.0 In

.66c CM rof

5 ff 0.0 in
1.5•

z_
91.-44 cxrn

3 ft

D n T ,•

•es2.4

2.Si A4 a,

0.00122

- ***~.

* .... ~

!I

Conher'

Adr
Ms 5CM fron

So'urce hn~4J
Gmuping tWhhod . Actual Phfton Enemgies

C6O-5 1,6417c-011 6.07440~-001 4.50000~-009 1 .6660e-0E04

Buildup
T1 h Materil, trema lie, '. cyl Coro

Intagsadon Parametema
20
20

1.1732 0.0 74e-Of
6.074e-O T

Huerlce E& suat 6& a igS

No BuilduptIpgdr
-J180-14 -12 0

3.67.3e-09 3.59ft-08 6.654o-12 6.4279-11
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Page : 2
0•($ File : PB1020411.1SS

Run Data: Fabruawy4, 200u
Run rTme: 2:43121 PM
Duration : 00:0.00

TOTA phLaS: . sec S.831e~i

TOTALS: 11215e~lXo ý.831ep09

Fluence Rate Eoeure Rate Egposure Rfte
TBH MRthr

Vfd Build p No Buimdup With B40dup
0.O70-M6 1.725e-l1 1.539e-10
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Pago 3
DOS FOO MBOiMI 'ss
Run 4aW: Febtuwiy 4. 2006
Rson Tffe Z-43:k PMJ
Duraton W I

C3-35
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0210"6

IMicwaShield v6,06 (04W
RadfologricaI Sc~ts Inc.

Ccnpvmr~n of vgcll exposuro In s1r W, dose
FILE: QW5MS5WAANP92041 I AS5

Case rift:,~Line 124 AF-C
This case was im on Saturday, FNhruvy 4,ý 200$ at 2,43:21 PM

Dom..Point #11 -(11 3&27,Tfl2ý91.4) cm

Photoan Fluenae Rate (flux)
Photo~n 1Ener Fhuence Rate

Exposure and Dose Rates:
Evosure Rate in Air
Absorbed Dose Rate in Air

Deep Dose Equivialent Rateq
o Parallel Geometry
0 Opposed
* Rotational
* Isotropic

SheiSHO Dose ESqUi aler~ Rafte
o P~arallel Geometry
o' O~ppose
o Roataional
o itSrjOPic

Effective Dose Equivalbrt Raide
o AnteriorlPosterior Geomreby
o PostefiorfAnterior
o La1eal
o Rotational
0Isiotropic

Wilhout
BuilU

Phinsicmraec~
MevkMnVftft

T.7 el$*0 6. 941 e-oo
9,831a,4109 81O.7Q-O008

MR~ffir
MO~hr
mracift

(ICRP Si - 1987)
mSvlhr

i'ICRP 51 - 17
m:Svhr

1.725"-1 1
1 .506e-01 3
11:50ge~~g 1

1,.709"- 13
1.,472e4O13
1A472"-413
1.31 Se-.013

1.82Le-01 3
1,.752e41 3
1.752"-.13
1.393e-013

1 .5396-01 3
1.41 8e-01 3
111289-V101
1.277"-13
1.10-1

11.343e-012
1 ,343e.010

11.525e-0112
I .313eý012
1,313e-G12
1.1 73e-012

1 .624,e012
1 ,563e.012.
1.5630M31
1 .243e-012

1 .373"~.12
1 .265e-012
1.006e.012
1.139e-012
$ ,008e-012

Page 1
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Microftiasd v5.05 (&0640362)
ftfdiogical Serices, Inc.

Page : 1
00$ Fde: P10204:121M$
Run Oatio: February 4i 2006
R ruime- 2:441-3. PM
Duiration : 00,:00:00

File Ref-
Date:

By,:Checked:

Cw AW~lte Una .2 IAF43
Descuri~ption., PBRF Rev Mrdeli Co-Wi Amua Factur Calcula~on

Gsa~metry-. 10 - Cyiinisr~ Swrfac4 - Extemnal Does, Pobnt

$camve Dimenatorio
304.8 cm T0 It 0.- in

1.5 in

z
91.44 cm

3It

x ,
134,97 c
4ft 5.1 in

Shie0ld

Shietd 3

Air Gap
Wall Clad

Dm• Pohnts
Y

152.4 crn
5 ftUo.0 in

Shielda
)i3

3•

MalTfihI Be-AUi~ia t 1.8
.66 cm Iron 7.86

Co~a-do 2.4
0.48 cm Concrte 2.4

Air 9,00122
.025 cm Imn 7.89

Somre Input
Groufrmng Method, ; Actual Phioton Em V-WS

Co"0 3.2835e-IJ1 1.2'14,W+000 4.500ft-00~9 1 .666Oe-004

IBuimdup
Thu material ruteruce is . Cyll. Core

1.ntegrion Paramneters
Y Direction 'a~ialý 20

20

N~o pswildul
0,5930- 1.982e04 7.1989-14
1. 1732. 1.21 5e+00 0$12e-0~
1-3a325 1.216e4-00 7.82280-09

Results

1.4839-12
4,6920-00
6,8I 8e-08

6242e-12
1-35~80-11

8.384e. 1
1-1830-1 0
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Page :2
D~O$ FMl: PS02O412.M~SS
Run D-ata: Fobniary 4, 206
Run Time; 2A44-33 PM
Duration, O:00:000

TQTALS; 2.430e-OO

Flunc RteFluerice Rate ExcumRt Exposure Rate
me~nte Nevicn~ills e ~ b M

C3-38



11101croM laid w6,06 16,06-MO362)

Micro8Aiiuld AMH (5AM-04)
RadioaogicaI Saovvec, Ift.

Corwerston of ui-atod exouro in air to doaa
FILE: CtAMSM~ATAIP13020412HWS5

Casa NM: Lfo 1.24 AF-D
Wei ca" woo run, on Saturday, Feb~ruariyA, 2000 at 2!44:n3 PM

Dose Point# I - (,134.i7,152A-S1A4) Cm

rmied over enar!ies], WithouitResuit (Su

Photon fluenme Rate (flux)
Phticon Energy Fuence. Rate

Exposure and Dao~e Rates:
Expure Rate in Air

Absorbed Dose R~?ate in Air
11

Deep Dose Equivalent Rabe
a, PsiaIleI Geomfelly
0 Opposed
o Relatonal
o Isolropic

Sl~aalow Dcse Equivalont Rarte
o Parallel! Geometry
0Opoe
c, Rotational'
c, Isotropic

Effective Dose Equivalenmt Rate
o AnleriorIPosterior Gecoirby
o} Poericrfiknteriar
o Lateral
a, Rotational
o Isotropic

Pho~ons=~Y~w*.
MeVtcm/sec

G.8WeWoog 9.1 ee-006
1..244e-00a 1.1.51e-007

mRfw
mGy/lbr
nvaoi/hr

(ICIRP S1 - 1987)
mSvlhr

m~v(1ir
11

2-.182e-011
1.905"U01

1.1 905e-01 1

1 .863e-013
1..ase-013

2-.302e-01 3
2.2t7ia-013

1 A74e-013

1 .61 6"- 13

I .76se-OI 2
1 ,76$5e-01 0

2.004e-O1 2
1 .725.-Ol 2
I .72se-OI 2

2.1 33e-0 12
2.064e-01 2
2.0540-'D12
I .633e-0I2

1:.8Ue4e-12
1.8eU4-124
11,321"-12-
1.4~96e-012
14N@4~-19

CICRP 51 -~ 1987)
m iSvih r

Page I
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Microthield 0.06 45&"-362)
R~adiloogical Services,, Inc.

Paeg : 1
1>08 File: PB0204 I IMSS
Run Dale: Febru'ary4,2006
R Tkrme: 2:W$20 PMA
Duralion Q;ROQOM

File Ref:_ _ _ _

O-te _ __ _

By:_ _ __ _

Checked; ___

Came 1ilia Lime 1.64 AF-A
PBRF- Rev Model Go-4G Area Factor Culcukakton

r; 10 -:Cylinder Surface - External Dose Point

Height
Radlut,

x
~1 T4 1. Y2

4 ft 7.6 in

Shiald Name 1
FYI. -Car I
Shietd I
TianalIhon
-$hleI3
AirGop
Wall Clad

mec OMeniis1ons
:30.48 CM
10.16 CM

Dows Ptohnt
Y

15-24 cm
6.0 in

sweIlds
4mnenian Mata
0.186 en" C'Onc

.65 CM Iroi

I ft

z
'91 44 'mi

3aft

I Densitv

eb 2.4
@ 2.4

10.012:2
7.85

ria
ne

3G.1 GM Conge7

Air
.025 M Iran

&M It 0 InP U1
Gtoupfogi Marthod :Actual1 Photo"r Einetglea

Nuclide curies ku~jg ifcr61 Bc&Rn 2k
C-oM 8.755go-01,2 , 32397e-001 4.5O00CM09 tfi66SOe-004

Buildup
The material rufuemice Is - Cyl. Core

IntugralionPrznmr
Y jiretilon fAxial) 20

20

AY~ htvs'e Me~//cn9~hec-. MeV,(crnsee- MrnRMhr

0.6938 6-286e-05 2.4Oft-14 4.706e13 4.934e-17 9.09OPb-16
11i732 3-240e-01 49e~ IA440eý-) 2.8076-12 2.573e-11
1-3325 3--240e-01 2A51e-09 2.OiB0e-Oa 4.253a-2? iOe1
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Page -.2
DOS F&:e PB020413.MSS
Run Dali3: Fobruary 4.,2006
Run Timie: 2:58:20 PM
Durationl : 00'00'00

TQTALS: 6.480e-01

MeVkm!iPw, Me~f/x -~ m
No ura Vffh udu bap.il WI.Ih BidUO
3.910e,09 3.520e-068 G8Oo.12 .8ol
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Mk~ro~hieIId v&O~ O~-GO342)

MicrW elisd AM. 194"630-1
RaffO~gi~aI gervic", In C.

Ctowe~rsilon of m#icuaaW~ pmWo In air to 4*o@
FILE: C:11J1WS6SATAITP9O2MI3MS6

Cas ridm. Lhin 1.1141 AF-A
7This ease was run an 9 lauy, February 4, 200o!~t 2--6$-20 PM

Dase Point # I - 1141,32,11&24tgiA4ý cm

immezc~rim'211ibouEmkfISg With
BIuidu

Photon Fluerioe Rate, (flux)
Photon Energy FTlunc-e Rate

Expos~ure and Date Rates:
Eveosure Rate in Air
Absorbed Dose Rate. in Air

Deep Doise Equivalenrt Rate
* Parallel Geometry

* Rotational
o Ism~opic

:Sh~allow Dose Equiv'alrdn Rate
io Pmll~el Geometry
c Opowd
o R fofetal
.0 Isotropic

F-eovrm Dose E-qim~vin Rawe
o Anieftiriostarior Georretrf
o Posteriou/Aryterior
* LaJiena
* Rotational
o Isoirop~ic

Plhutanakmn2/sc 3.083e-009 2.78ge-008
3.910"09o 3.5200-008

wmR~hr
mGyotr

(ICRP 61 - 17
mSvlhr

(ICRP 5i1-187

(!CRP, 51 - 1i7)
m~v/hr

1l

6.860"'! 2
5.9899-01 4

5. 856e-014
5.23le-01 4

7. 231 e*01 4

6.968"-14
61 US"!O 4

5. 542"1Ol4

6,122"O14
5,64O-0"14
4.486e-01 4
5.079",l 14
4.496"! 4

6.1820-011
5.307e-4013

5.276"-113
6.276e-011 3
4,713eX13

0,524e-01 3
6.281 e-01 3
4,.MQe-013

55 -0 3
5.0820-013
4.041 e-M1
4.676le-0113

PNe I
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Radalql~cal Services, fic,
PB3ge :1I
D~O$ File; PB02(f414.MS5
Run Oarae: February 4, 2006
R Ttmw; 3:Q00:06 PM
Durefion :0:00

File Ref:_ _ _ _

Oate:_ __ _

By:_ _ _ _

Ch mkied ___

CaseTWw. Line U11AF-9
Du"CrIotiW PBRF RtV Mlodel Co4O Arm. Factor Cacu~anii

Geo~nmfr 110 -CyHx Srao--EfrnaI Dooo Point
m

Sol
Heiight
Radius

x
gj 141.Y2on

4 ft 7.6 ir

Cyl. -Core I
W~1eld 1

Trazmitin
Sh~ield 3
Ad 00
Wall Clad

rce Dimenulons
60-96 Cm

D~os Polnbt

bw~ mate

1.@5 Gm Ira~

2 ft

CDen~sitv
1 .
7.86

S2.4
S2.4

0.0122
7.~8

ria

concret
304 CM COMOcr

Air
.025 a lIOn

Source input
Oruiping. Itedu, Actual Phaton Enert"

CO-60 1,7512a-0i1 6.479464041 4.5GODO-0OG

Buildup
The tnatorial rMforonco is; Cyl. Cwer

1 .6a&5o8-004

I ntegrationl Paranwema
Y Diredicn (axioa1
Circumferential

20
20

0.6908
1.1732
1.3325

1.097e-G4
6.479e-G1
6,479u-01

WrmeFR uence Rate

4.61 6e-14 9.005a-13
2,$17ý 2.79ge-08
4.7420-0 4.043a-00B

Exposure Rate!

8. 91W O-17'
8,0~35L- 12
8.22ft-12

Ex~r Rte

1 .754e-1 5

7.014e-l 1
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Page : 2
DOS File, PQM 142
Run Date: Febfuary 4, 2006
Run Time: 3:00.06 PM
Duration : 00:00:00

ML phatonatsee M~~fc

TOTALS; tZMQ+Q 7-560"DO

MewARae EpaugEL Rate Exposure Rate

Vft ugdtz p BWith Buildp
115,4359-0 1 .2010-10
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Ml~coS4'ied v5,05 (5,05-M362) 2~4~02*4

MicroShileld YUS~ (&M5-03621
Radio~olicaI 8orvlc kic..

Co"rWWWOn of Caakmiatki @xpaiw In *IF to~ do
FILE:, QWSMS ATAIP9O2O1 4MSS

Ca"o TIUO; LM4O U-41 AFBS
Ihls cas wag tun *#) $.1way, Fobnam~ 4, 200$ at 3!00-0$ PM

Dose Poidwt#I 1- 41.324OAM-.44) cm

Photon iRuence Rate (flux)
Photon Energy Fkuence Rate

Expos~ure, a nd Dose Rates:
Evosure Rate -in Air
Absorbed Dose Rafa in Air

Deep Dose, Equivalert Rate
o Plarallel Geamelryý
0~ O"Osed
o Rotabonal
o lsotrqpic

Shallow Dose Equivalent Rate
ar Parallel Goomatry
c Oppcsed
o, Ralalional
0 Is9otropic

E-ffevt~e Dose Squivle~nt Rabe
* Ant miornPosterio Geoimmty
* Posteric'/Anterior

Ro atalonal

UnI& VVIthg
Builduip Bulda

ptlotonBIcmzt~ec
T.56t0"09 6.088-co

mpfhr.
mGyAhr
mraw~hr'

(ICRP 51 -.1987)

ICRIP 51 -.1987)
mSvlhr

11

1.326"l0 1

1.314"013

1,132e-013

1.01 19-013

1.399"-13

1.347r6-013
1.07 le-013

1.1 F44."1$
1 .090-8-013
8.674"-1 4
9.81 get! 4
U9-1"14

1.20l-1"1
1-M .4e-012
1,.G48-010

1. 1 9eU012
1 .0250-012
I .~e-012
9.1640-013

1 .2637e-012
1 .220e.012
1 .220e-012
9.700e-01 3

1 .072e-012
911T2el 30
7,84e0"13
&8.8.."eO1
7-B&SO-01 3

13

iICRP St -1987

mSvflhr

N

page I
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MicraghieId MS~ (S~.MW362)
futadooI~kaI Service, hnc~

Pape :I
DO$ Nile: PB302041151ASS
Rujn Darto, February 4ý. 2006
R Thime: 3:01:23 PM
Ddration :OA00

Fire Ref:_____

By: _ _ _ _

Chaae~d:_____

Calm T"Me,, Una I -41 AF-C
Daeacipibon PBRF Rev Mbdall C040 Area Factor Calkulat~n

Geomnetry 10 - Cyl~qderS5ifftac - Extofflall 00 Point

l-lSOt
Radius

~1 141.32 cm
4 ft 7.6 in

*1~1jdNan D
Cý. Corer
,Shiefd I
Trans~ition
$hIeW3
Air Gop
Well M~ad

ir@ Dimensions
15-4 gm
10.16 =i

Dow Pufnto

2 ft 6. in

Shiefdt
im~nsict, Mato
0.16 Ornk Conr

5ftO.O in
4.0 in

z
91.44 am

3ff

"et
'i 7.06Sate 2.4
, 2.4.

O.Oi
7.88

. G m ionn
lQA GM CQ-w

Air
.025 cm Ifrr

source Input.
Grouling Method; Mtuail Photon Energies

K~de zdu mm& ME
Co-4u 4.375O0-O1 1 1.61 960+ODU 4..§OO~e-009 1.66!50e-OD4

. Ilmdup,
The material reftrencs Is,,. Cyl. Core

Fsitegratkon Parameters
Y Direviior (axiaI) 20

20

Roesults
_____gif Fluence Rate Mkence Raleý egre MI Exi~aure Rate

1 .1732 1 .Mc400G 5.703e-0~9 5.8OM-0a I, l , 19e 1 .03.8e-10
1.3~325 1.6200*00 9l 6920-09 BAWeO-08 T.MDe-ll1 t46We-10
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Pao~ :2
DOS File : PBOM15A¶SLSS
Run Deb'~ Fobmacry 4. 2006
Run 1bie: $:01:23 PIM
Duration O: 00:00;0

ipoantc MeIW MeficrT9?w

TOTALS: 3.240e,+I 1DO0 1,427e4O7

gam-a-wal
MR/hr

-o BuBdug
2 a 69-9& -11

Eamam &-b
Me&

Mb Otildw
2.5oft-lo
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001croshisiad v§.C§ (S.064-362) ZO402104t0

Vlcra~hield V9.09 (O6M392)
IadiiWgfIgc3I 8orvc"., In.

Oolvefioo*fcale"IMO exposure In air to 4osi0
FILE- 0-IS5SDATAIP9COM15.11118

Ca3se Titew Line 1.41 AF-C
WhS Cato w=nM1 on Satrday, RebrUei' 4, MOM~a 3:01 :21 P!IA

Dose Pc~nt #1 .(141.32,7&2,el. 4) cmn

R~es*t& (unwmed ever noWhu With

Phobon Fluetnos Rat (flux)
Photoni Energy Fluecet RaW

Exposurea nd DOse Rates:
Expoure Rate in Air
Absorbed Dowo Rate in Air
11

io Parallel Geomnelry
o Opposed

GhiaIlow Dose Equivali~t Rate
0 Parallel Geometry
0 Opposed1
o Rotabbn~l
o Iso~rcp~ic

Eff 6c~ve Daso Squivelant Rate
* Anfleror/Posterior Geom~etry
* PoitrIoriA~nterier
o Laterg~
* Rotalinal
o IcA~ropi

Phatimakin2 sec
MeV/cmise'c 1 i5386-008 11.270-007

mhR/hf
m~yffhr
MOWNdh

(ICRP 51 - 1 987)
rniSvlhr

(IR'1 97

2.356e.013

2.675"$~3
2. 3046-013
2. 30.4e-Oi

2.047"4O3
2. 742e-11'13
2.74,2e-D 3
2.180e-01:3

2,40WOO13
2.2 19"-13
1.765"-13

2M50e-0I 0
2.188e-01 2
2. 180"-11D

2A84"1eI2
2. tsge-012
2.1 Ue-01 2
1 .9100-012

2.644"-1 2

2.024e-012

2.237e-O1 2
2._O60s-O12
t63We-01,2

I.4161-012

(lIORP 6~f -10.7)
mS'vdhr

Page I
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MicmrShield viS.0 JUS-00362.1
Radilologcall S rv~ced, Iri'

Page :1I
DO$ FIle, P13020416-M$5
RUMr EDaW: F~bY1ry 4, 2006
R Time : &02:23 PM
Duratbm : OD0O0:00

File Ref:____

By:___
Ch=M~d: ___

Case Title: line, 1.94IAF-C
Deacripticyn PIRIF Rayr Modu C640 AMe Fiactor Caidibkfia

Geoo" :iy 10 -CyllindefV Surfbc* - ExiaMa Daft Point

I' A II

Heigirat

# 1 141.32 cm
4 ft 7.5 In

Shieid3i

Air Ggip
WaR Clad.

lrce Dimenslom
GO4Jcn
P. 10 cmf

Dowe Pofnis
y

M-24 cm
5 ftO0.0 in

shiulds
fto-o #Oal
0-ie on?~ Conc

Q.m I00
coa

NA.4= Cn
A

.5cm Ir

loft 0-0 in
4.0 in

01.44 cm
3ft

:r~e . 1.8
•n 7?M
Mrete 2.4
Wt~te 2.4
ir QQO122
m 7.

Nco~0

Snurce Input
Ormping Mffffwd ; Actual Pwton Eiisrples

6. 7 5&%-DI1 1.2397o+000 4.50Ofla-009

Builcup

ha matwiaI ieforeica it: cyl. cbro
lntegiradon Paramo am

Y Dimction (axfal) 2
CimumfbrenriaI 20

AtInso-a~

AchtmW/s Ruence Rate Fluence Rate tExposur Rats Emposure Rate
i0e~kn~iec e . ___ ___, m

No ~ it Buildup Nom wdu Buildup Vth Buildu~
1,074e.13 2.262&1 2.07le-19 .891
7.136e-00 7.536e-08 11.2MZ--11 1.W4e-10$1732

5.285e-04
3.240o-+00
3.240e#OO0

C3-49



Page : 2
DO$ F 4e !P0020416-WtS
Run Date: Febiuary 4, 200
R un T ime:' 012-2 3 P-M
Dura ta 0;00

TOTALS: 16A08+e00

!Fkmn"4- a& . %Bngg
MiWkmýAec - Mj-Atj:W&=
No Bui[d vah Bui
I'ma-as . 1186 3.403s'-1 1

LU2= Ba
m W--

With BMildQ
3.2756-lD
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MIcroShteI~d v5~.05 (5.fl5-OO3~2) 02/e44Jo602AWOHI

MicrgrSh lid OAS (0540-O302ý

Oonvmrilm of- calciliated! .eposure In air -to dm~
F~ILE~ C.MAWTMPBO2O16.JM6

C.9ue TWO; Uln 1.941 AF-D
This case ms run on $aturday, February 4, 200$ ;.t :$:2:23 PH

IDose Point t- 1 - (141,32tl1 SW- 91.4) cm

gM~adver qgglies)With D tREMU- f-S• W.Ih
guium

Photon Fluernce Rale (flux)
Photon Energy Fluence Rate

Exposura and Dowe Rates:
evosire Rate In AiJr

Absorbed Dose Rate in Air
11

Deep Dose Equivaloni Rabe
G Parallel Geomeatry
0' Oppoed.
o, Rotatbinal
o Isotropic~

Shallow Dccoe Equivalorti. Rato
a Parallel Geometry

a I~sotropic

Effbctivu Dose Equivalent Raia
o, Anl1evio rtP ostrior Geomretry
o. PwIerio~riMlenor
o Lalval~
oRotationalI
o Isolropic

PW~nstcmk~ec
MeVkr71ec

mRftw
mnGo/r
mraalr

(ICRP 51 -1N7
rn~v/hr

in

1,~940".08

3.403"-11I
2.971 e-O1 3
21971 "-1 I

2.905e-013a
2.005e-01 3
2.$9$e0-1 3

3.457"-13

3.45a7e-01 a

2.226"41 3
2.10"'~1 a
2.230e-013

(ICRP 54 - 1987)

m-Svlhr

gGP5, 07

rn'*

1 .477e-Oe7

3.275e-010
2.85@e-012
2.059e-010

3;246ezO12
2-79&-012
2.7%8e-012

ZA~e-0112

3.327e-012
3.327e-012
2.6450-0112

2.14Lle-012
2,424e-012
2.145e-012

1Page 1
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Final Status Survey Plan
for the

Plum Brook Reactor Facility

Attachment D

Illustrations of Survey Area Classification



Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-1 - Reactor Building Roof Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-2 - Reactor Building Mezzanine Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-3 - Reactor Building 0'-0" Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-4- Reactor Building -15'-0" Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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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
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Figure D-6 - Reactor Building Sub-Pile Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-7 - Hot Laboratory Building Roof Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-8 - Hot Laboratory Building +11'-6" Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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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
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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
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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
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Figure D-12 - Service Equipment Building Roof Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-13 - Service Equipment Building Mezzanine over Addition
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-14 - Service Equipment Building Mezzanine Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-15 - Service Equipment Building First Floor Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-16 - Service Equipment Building Basement Elevation
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Figure D-17 - Fan House 0'-0" Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-18 - Fan House 0'-0" Elevation
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Plum Brook Reactor Facility Final Status Survey Plan Revision 0
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Figure D-19 - Fan House -12'-6" Elevation
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Figure D-20 - Waste Handling Building Roof Elevation

D-20 I



Plum Brook Reactor Facility Final Status Survey Plan Revision 0
Plum Brook Reactor Facility Final Status Survey Plan Revision 0

1- Cfl4 V)

V)1n
z

il
ii

'U

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
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Figure D-29 - Reactor Office and Laboratory Building 2nd Floor Elevation
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Figure D-30 - Reactor Office and Laboratory Building 1 't Floor Elevation
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Figure D-31 - Reactor Office and Laboratory Building Basement Elevation

D-31



Plum Brook Reactor Facility Final Status Survey Plan Revision 0

(j,

-J

I
0J

_
I

j: a

Sz

I.

a

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-4- Reactor Building -15'-0" Elevation
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Figure D-5 - Reactor Building -25'-0" Elevation
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Figure D-6 - Reactor Building Sub-Pile Elevation
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Figure D-7 - Hot Laboratory Building Roof Elevation
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Figure D-8 - Hot Laboratory Building +11'-6" Elevation
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Figure D-9 - Hot Laboratory Building 0'-O" Elevation
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Figure D-10 - Hot Laboratory Building -3'-6" Elevation
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Figure D-11 - Hot Laboratory Building -25'-0" Elevation
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Figure D-12 - Service Equipment Building Roof 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
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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-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

D-19 I



Plum Brook Reactor Facility Final Status Survey Plan Revision 0

0 n (n(

F
I
K

I ii
Ij

Ii

I

jii
I

1I

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
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Figure D-29 - Reactor Office and Laboratory Building 2 nd Floor Elevation
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Figure D-30 - Reactor Office and Laboratory Building 1 st 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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