SURRY POWER STATION

OFFSITE DOSE CALCULATION MANUAL

REFERENCES :

Surry Technical Specifications

10 CFR Part 20.106

10 CFR Part 50.34a

10 CFR Part 50.36a

10 CFR Part 50 Appendix I

NRC Regulatory Guide 1.21 (Rev. .)
NRC Regulatory Guide 1.109 (Rev. 1)
NEC Regulatory Guide 1.111 (Rev. 1)
NUREG-0133

IMPLEMENTATION:

The provisions in the Surry Offsite Dose Calculation Manual will be
implemented on approval by the NRC of Request -ir Technical Specification
Change No. 73, dated March 15, 1979 (S.N. 411D,/071078).
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The Offsite Dose Calculation Manual provides the methodology and para-

PURPOSE

meters to be used in the calculation of off-site doses due to radiocactive
liquid and gaseous effluents to issure compliance with the dose limita-
tions of the Technical Specifications. These dose limitations assure that:

1) the concentration of radioactive liquid effluents from the site to
the unrestricted area will be limited to the concentration levels of
10CFR20, Appendix B, Table II;

2) the exposures to any individual from radiocactive liquid effluents
will not result in doses greater than the design objectives of
10CFR50, Appendix I;

3) the dose rate at any time at the site boundary from radioactive gas-
eous effluents will be limited to the annual dose limits of 10CFR20

for unrestricted areas; and

%) the exposure to any individual from radiocactive gaseous efflueats
will not result in doses greater than the design objectives of
10CFRS50, Appendix I.

SCOPE

The methodology used to assure compliance with the dose limitations de-
scribed above shall be used to prepare the radiocactive liquid and gaseous
effluent procedures and reports required by the Technical Specifications.

The Manual also provides the methodology and parameters to be used in the

calculation of radioactive liquid and gaseous effluent monitoring instru=

mentation alarm/trip setpoints to assure compliance with the concentration
and dose rate limitations of the Technical Specifications. This manual

does not include the procedures and forms required to document compliance

with the surveillance requirements in the Technical Specifications.
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Changes to this manual shall be reviewed and approved by the Station
SafeLty and Operating Committee prior to implementation. Changes to this
manual shall be submitted to the Nuclear Regulatory Commission by inclu-
sion in the Monthly Operating Report within 90 days in which the change(s)

were made effective.
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1. MAXIMUM ALLOWABLE RELEASE RATE

ke

1

To comply with Technir.,l Specification J.11.A.1.a to assure that
the concentration of radioactive liquid effluents from the site to
the unrestricted area is limited to the concentrations of 10CFR20,
Appendix B, Table 11, Column 2, the following release rate calcula-
tion shall be performed:

f = F
n
< (pCi/ml) . /MPC,
, i i
1 =1
where:
f = maximum allowable release rate, gpm.

s ]
"

dilution water, gpm.

.‘1PCi = the maximum permissible concentration, offsite, of nuclide i,
expressed in pCi/ml from 10CFR20, Appendix B, Table II, Column

2, for radionuclides other than noble gases.

(pCi/ml)i = the concentration of nuclide i in the effluent discharge.
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RELEASE RATEC FOR NOBLE GASES, RADIOIODINES, PARTICULATES WITH HALF-LIVES

GREATER THAN EIGHT DAYS, AND TRITILM

In order to comply with the Technmical Specification 3.11.B.1.2 to assure
that the dose rate due to radicactive materials released in gaseous
effluents from the site to unrestricted areas is limited to £ 500 mrem/yr
to the total body and £ 3000 mrem/yr to the skin for the noble gases and
is limited to € 1500 mrem/yr to any organ for all radiciodines and for all
radiocactive materials in particulate form with half-lives greater than
eight days and tritium, the following release rate calculations shall be

performed:

a. Release rate limit for noble gases:
21 Ki [ (X7Q) 61] € 500 mrem/yr
2 (L + 1.1 M) [(X7Q) Q] € 3000 mrem/yr
where the terms are defined below

b. Release rate limit for all radioiodines and radioactive materials in
particulate form with half-lives greater than eight days and tritium:

» O <
Zi P [W Ql] $ 1500 mrem/yr
where:

K. = The total body dose factor due to gamma emissions for each
identified noble gas radionuclide, in mrem/yr per uCi/m® from
Table 3-1.

L. = The skin dose factor due to beta emissions for each identified

noble gas radionuclide, in mrem/yr per uCi/m® from Table 3-1.

M. = The air dose factor due to gamma emissions for each identif:ied
noble gas radionuclide, in mrad/yr per pCi/m*> from Table 3-1.
(unit conversion constant of 1.1 mrem/mrad coaverts air dose to

skin dose).
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P. = The dose parameter for radionuclides other than noble gases for
the inhalation pathway, in irem/yr per wCi/m® and for the food
and ground plane pathways in m? (mrem/yr) per uCi/sec from
Table 3-2. The dose factors are ba:ed on the critical indi-
vidual organ and most restrictive age group (infant).

L
"

The release rate of radionuclide, i, in gaseous effluent from
all release points at the site, in pCi/sec.

(Xx/Q) = The highest calculated annual average relative concentration
for any area at or beyond the unrestricted area boundary.
(X/Q) = 3.2E-07 sec/m? for process vent releases and 1.3E-04
sec/m® for ventilation vent releases. The location is 0.30
mi. NNE.

W = The highest calculated annual average dispercion parameter for
estimatin. the dose to an individual at the controlling location:

"
"

3.7E-06 sec/m?, for the inhalation pathway

e
"

4.5E-09 m-2, for food and ground plane pathways.
The location is 1.9 miles NNE of the station.

RELEASE RATE CONSIDERATIONS

The most conservative release rate calculated in parts 1.a. and 1.b. shall

control the release rate for a single release point.



TABLE 3-1

DOSE_FACTORS FOR NOBLE GASES AND DAUGHTERS*®

Total Body Gamma Alr Beta Alr

Dose Factor Skin Lose Factor Dose Factor Dose Factor
Radionuclide 1mrem/y§'ner4yC1/m3) {mren/yr ;lr wCi/m3) (mrad[ngper uCi/m?) (mrad?}r per uCi/m?)
Kr-832n 7.56E- 02** -——— 1.93E+01 2.88E£+02
Yr-25n 1.17€+403 1.46E403 1.23E403 1.97€+03
Kr-85 1.61E+01 1.34E403 1.72640) 1.95€+03
Kr-87 5.62E+403 9.73E+03 6.176403 1.03E+04
fr-83 1.470+04 2.37€+03 1.52E+04 2.93E+03
Yr-09 1.66E£+404 1.01E+04 1.73E+04 1.06E404
Kr-90 1.56E+04 7.296403 1.63E404 7.83E+403
Xe-131m 9.15€+01 4.76E402 1.56€£402 1.11E+03
Xe-133n 2.51E402 9.94€402 3.27€402 1.48E403
Xe-133 2.94€+02 J.06E402 3.53€+02 1.05£+03
Xe-135m 3.126+03 7.11E402 3.36e+03 7.39€+02
Ye-135 1.81E+03 1.86E+03 1.92£403 2.46E403
Xe-137 1.42E+33 1.22€+04 1.51E+03 1.27E404
Xe-138 8.83E+403 4.130+03 9.21E+03 4_75€+03
Ar-4) 8.84E+03 2.69€£+03 9.30E+403 3.28E+03

*The listed dose ““ctors are for radionuclides that may be detected in gascous effluents.
**7.56£-02 = 7.56 x 1972,

Table from Regulatory Guide 1.109 (Rev. 1)
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TABLE 3-2

#
Px VALUES FOR AN INTANT FOR THE

Surry PLANT
Tsotope ?ﬂh!ationl Sraund Plnnez Cow "11k2 Goat !31!2
*

B-3 € .47(2) 0 2.38(3) 4 86(3)
P-32 2.C3(6) 0 1 60(11) 1.93(11)
Mo-54 2 50(4) 1.09(9) 3.89(7) s 58(6)
Fe-59 2.40(4) 3.92(8) 2.58(8) 5.11(6)
Cc-58 1.10(6) 5.29(8) 6.06(7) 7.28(6)
Co-60 3.20(4) 4.40(9) 2.10(8) 2.52(7)
Zo-65 6.30(4) €.89(8) 1.90(10) 2.29(9)
Rb-86 1.90(5) 1.28(7) 2.22(10) 2.67(9)
Sr-89 4.00(5) 3.16(64) 1.27(10) Z.66(10)

=90 4.09(7) - 1.21(11) 2.55(11)
Y-91 2.45(6) 1.52(6) 5.26(6) 6.32(5)
Zr-95 1.75(6) 2.48(8) 8.28(5) 9.9504)
Nb-95 &.79(S5) 1.95(8) 2 06(8) 2.58(7)
Ru-103 5 52(5) 1.55(8) 1.05(5) 1.27(4)
Ru-106 1.16(7) 2.99(8) 1.44(6) 1.73(5)
4g-110m 3.67(6) 3.14(9) 1.46(10) 1.75(9)
Cé-115m - - .
So=-125 - - - =
So-126 - - - -
Sb-124 - - - -
Sb-125 - - . -
Te=12"m 1 31(6) 1 18(5) 1.04(9) 1 24(8)
Te-12% 1.58(6) 2.86(7) 1.40(9) 1.68(8)
Cs-134 7.03(5) 2.81(9) 6.79(10) 2.04(11)
Cs-136 1.35(5) 2.13(8) 5.76(9) 1.73(10)
Cs-137 6.12(5) 1.15(9) 6.02(10) 1.81(11)
RPa-140 1 60(6) 2.964(7) 2.41(8) 2.89(7)
Ce-141 5.17(S5) 1.98(7) 1.37(7) 1.85(6)
Ce-144 9 84(6) S.84(7) 1.33(8) 1.60(7)

I-131 1.48(7) 2.46(7) 1.06(12) ).27(12)

3.56(6) 3.54(6) 9.80(9) 1.:18(10)

I-133

|
|
|
I
|
|
|
|
|

*6.47 (2) = 6.47 x 10°
lm:en/yr per uCi/.’

znz(aren/yr per 1Ci/sec)

Calculated according to Nureg 0133
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LIQUID EFFLUENT DOSE CALCULATIONS

In order to comply with Technical Spec.fication 3.11.A.2.a to assure that
the dose or dose commitment per reactor to ap individual from radiocactive
miterials in liquid effluents released to unrestricted areas shall be
limited during any calendar quarter to € 1.5 mrem to the total body and
to £ 5 mrem to any organ, and during any calendar year to £ 3 mrem to the
total body and to £ 10 mrem to any organ, the following calculation shall

be performed:

m

D. = 2 (A, 2 . 8.2 TF:)

1 i it 2 =1 2 it *2
where:

Dr = the cumulative dose or dose commitment to the total bodymor any organ,

1, from the liquid effluents for the total time period 2 Atl‘ in

£L=1
mrem.

Atﬂ = the length of £th time period over which Cxi and FQ are averaged for

all liquid releases, in hours.

C12 = the average concentration of radionuclide i in urliluted liquid
effluent during time period At2 from any liquid release, in pCi/ml.

F2 = the near field average dilution factor for CiR during any liquid
effluent release. Defined as the ratio of the maximum undiluted
liquid waste flow during release to the average flow from the site

discharge structure to unrestricted receiving waters.

Ait = the site related ingestion dose commitment facter to the total body
or any organ T for each identified principal gauma and beta emitter

in mrem-ml per hr-pCi from Table 4-1. For a salt water site:

t
1]

it 1.14E05 (2IBFi +5 BIi) DFi



Bioaccumulation factor for nuclide, i, in salt water fish, pCi/kg
per pCi/£, from Table 4-2.

wWhere:

BF

"

BIi = Rioaccumulation factor for nuclide, 1, in salt water invertebrates,
pCi/kg per pCi/f from Table 4-2.
DF. = Dose conversion factor for nuclide, i, for adults in pre-selected

organ, T, in mrem/pCi from Table &4-3.

1.14E05 = Units conversion facter,

1.14E05 = 1E06 pCi/pCi x 1E03 ml/kg + 8760 hr/yr
21 = Adult fish consumption, kg/yr
5 = Adult invertebrate consumption, kg/vr

QUARTERLY COMPOSITE ANALYSES

For radionuclides not determined in each batch or weekly composite, the
dose contribution to the current calendar Qquarter cumulaéive summation
may be approximated by assuming an average monthly concentraticn based on
the previous monthly or quarterly composite analyses. However, for re-
porting purposes, the calculated dose contribution shall be based on the

actual composite analyses.



TABLE 4-1

h’ VALUES FOR

SURRY FTFLUENT TECHMNICAL SPCCIFICATIONS

_Pene Liver
- 2.82(-1)
4.57(-1)  4.57(-1)
1.67(7) 1.04(6)
- 7.06(3)
5.11(4) 3.53(4)
8.C5(4) 1.90(5)
- 6.03(2)
- 1.73(3)
1.61(5) 5.13(5)
- §.24(2)
4.99(3) -
1.23(5) -
8.28(1) -
1.59(1) 5.11
8.81(-1) 1.7¢(=1)
4.47(2) 2.43(2)
- 1.23(2)
1.07(2) -

Totel
Body
2.82(-1)
4.57(-1)
6.45(5)
5.58
1.35(3)
8.23(3)
7.27(4)
1.35(3)
3.82(3)
2.32(5)
2.91(2)
1.43(2)
3.01(4)
2.37
3.46
8.13(-2)
1.34(2)
2.43(01)
4.60(1)

Tiyrold

2.82(-1) -
4.57(-1)

3.324

Kirineoy

2.82(-1)
4.57(-1)
1.23
2.10(3)

3.43(5)

-

8.02
2,.68(-1)
2.46(2)
2.83(2)
4.07(2)

lurg
2.82(-1)
4,.57(-1)
7.40
1.97(4)
5.30(4)

GI-LLL
2.82(-1)
4.57(-1)
1.88(6)
1.40(3)
2.16(4)
2.03(4)
6.32(5)
1.22(4)
3.25(4)
3.23(5)
1.23(2)
8.00(2)
3.55(3)
4.89(4)
1.62(4)
5.51(4)
1.51(6)
2.96(2)
1.25(4)



I-124
1-135
Cs~-134
Cs-136
Cs-137
Cs~138

Ba-143

La-140

SUPRY TFFLULIT _TECHNICAL SPECIFICATIONS (continuec)

i

TABLE 4-1
A, VALUES FOR
r

Bone

1.59(3)
1.56(3)
2,.76(2)
1.77(2)
2.17(2)
5.43(2)
9.31(2)
1.40(2)
2.04(2)
2.18(2)
1.06(1)
7.45(1)
5.56

2.320(1)
6.84(3)
7.16(2)
8.77(3)
6.07

1.64(3)
1.57

Liver

1.45(3)
5.22
1.97
7.86(1)
1.96(2)
3.47(2)
6.85(1)
1.32(2)
3.12(2)
2.85(1)
1.30(2)
1.51(1)
65.03(1)
1.63(4)
2.83(3)
.20(4)
.20(1)
.06
7.94(-1)

S =

Total

Body _

2.01(2)
8.60(2)
1.09(2)
4.20(1)
2.91(1)
6.68(1)
1.47(2)
5.71(1)
1.24(2)
1.79(2)
9.96
3.95(1)
5.40
2.24(1)
1.33(4)
2.04(3)
7.85(3)
$.94
1.08(2)
2.10(-1)

Thvroid

Kidney

6.70(-1)
1.79(-1)
6.52(1)
1.40(2)
3.20(2)
1.08(2)
1.46(2)
1.02(5)
9.96(2)
1.90(4)
2.62(2)
4.01(3)

3
2

\l@QHCﬂKDNNbU‘MQWNQ

.064{3)
.87(3)

.82(2)
.23(2)
.85(3)
.94(2)
.27(3)
.35(2)
.54(1)
.26(2)
.40(1)
.75(1)
.27(3)
.57(2)
.07(3)
.81
.N2(-1)

Lung

2.15(2)
1.36(2)

- O = NN ™~

.75(3)
.16(2)
.35(3)
.70(-1)
.18

1.
S.
7.
3.
8.
.
4,
6.

6

GI=LLL

03(5)
97(5)
84(3)
94(3)
66(2)
84(3)
65(3)
80(3)

6.24(3)
8.23(1)
5.
1
1

35

.16(2)

.32(-2)
.87(1)

3
3.
-
S.
3.
S.

85(2)
21(2)
32(2)
12(-5)
38(3)
83 (4)
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Isotone

Ce-141
Ce-143
C2-144
Np-239

TABLE 4-1

1

A g VALULS FOR

SURRY EFFLUENT TECHNICAI_SPECIFICATIONS (continued)

Eone

3.43
6.04(-1)
1.79(2)
3.53(-2)

Liver

2.32
.46(2)
7.47(1)
3.47(-3)

R

Total
Body

2.63(-1)
4.94(-2)
9.59

1.91(-3)

Thyrold

Kidnev

1.08
1.97(-1)
4,43(1)
1.08(-2)

Lungq

GJ-LLI

e T ——

8.86(3)
1.67(4)
6.04(4)
7.11(2)
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TABLE &4=-2%
BIDACCUMULATION FACTORS TO BF USED IN THE ABSENCE OF SITE.SPECIFIC DATA
(pCi/kg per pCi,/ 1iter)®
FRESHWATER SALTRATER

ELEMENT FISH INVERTERR"® FISH INVERTEERATE

$.06-01 9.06-01 9.06-01 9.3-00

4.6E 03 § (0 1.8€ 03 1.4 03
NA 1.0 02 X 02 6.7£-02 1.9€-00
p 1.6¢ 05 2.0 04 2.5t 4 3.06 04
cR 2.0t 02 2.0€ 03 4.08 C2 2.0 03
L 4.0t N2 9.0¢ 04 §.5€ 02 4.0f 02
FE 1.0€ 02 3.2€ 03 3.0¢ 03 2.0¢ 04
co §.0¢ 01 2.0E 02 1.0 Q2 1.0 03
L} 1.0¢ 02 1.0€ 02 1.0 02 2.5¢ 02
v S.0E 0} 4,08 02 6.7€ 02 1.7€ 03
N 2.0¢ 03 1.0€ 04 2.0t 03 $.0E 04
BR 4.2t 02 3.3 2 1.5£-02 3.1E 00
RE 2.0E 02 1.0€ 03 8.3 00 LIE O
SR 3.0E O 1.0 02 2.08 00 2.0t
Y 2.5t O 1.0 03 2.5 M 1.0€ 03
IR 3.3 o0 6.7€ 09 2.0t 02 8.0t M
NB 3.02 04 1.0 02 3.0 04 1.08 02
Mo 1.0 01 1.08 0 1.08 01 1.08 0V
TC 1.5E OV 5.0 09 1.6 00 5.0 01
RU 1.08 O 3.0€ 02 3.08 00 1.0¢ 03
RH 1.0€ 01 3.0€ G2 1.0€ 01 2.0 03
TE 4.0E 02 6.1¢ 03 1.0e O 1.0¢ 02
1 1.5E OV 5.0t 00 1.0€ OV 5.9t OV
€S 2.0E 03 1.0€ 03 4.0 O 2.5¢ M
BA 4.0E 00 2.0¢ 02 1.0 01 1.0 02
LA 2.5 00 1,08 03 2.5C &1 1.6¢ G3
ct 1.0€ 00 1.0€ 03 1.0 01 6.0t 02
PR 2.5 0 1.0¢ 03 2.5t 01 1.0€ 03
ND 2.5£ O 1.06 02 2.5¢ 01 1.0 03
" 128 02 1.0t 01 3.0¢ 01 3.08 0
NP 1.0E 0 4.0E 02 1.0e 01 1.06 OY

e ——— e

.Va\ues in Teble A<l are tiken fre

Reference 6 unless

otherwisc indicated.

*Table taken from Regulatory Guide 1.109(Rev. 1)

.‘



TABLE 4-3%

INGEST IO NUSE FACTORS FOT ADULTS
(YHEM PER PCL INGESTED)

NUCLILE B8CNE LIvER T.ROCY THY2210 KIONEY LUNG Gl=LLt

" i} NO DATA 1e95C=07 1.0 =07 1.056=N7 1.75=07 1.056=07 1.0SE-07
C 16 2846086 S5.08E-07 S,88E-0T7 S5.60:/=37 5,.68E-07 S,.58F-07 S.48E-07
NA 24 LoT0E=08 1.70F=06 1.70€-06 1.706-06 1.706~08 |.70€-06 1.T0E=06
LA V4 1.93E-06 1,20F=05 7.40E=086 N0 UATA NC CaTa NO DATA 2.17€-0%
ce 51 NO DATA NO CATaA 2.60E=09 1.9%~29 S5.86E-10 3.53E=09 4,.69E=07
"N 5% NO UATA €,9576-C6 B.72E-07 NN DATA l.36E=-Ch WO DATA 1.40€-05
N Ss NO DATA 1.15C=07 2.04%=-0A NO DATY 1.6C0=C7 N0 CATA J.HTE=-DS
FE 55 «TSE=-CH 1.30F=08 4.43C=07 NO CATa NC Darta 1.006=086 |.N9E=08
FE 59 ©.34E=C6 1.C2C-05 3.91E=086 NO DATA NC DarTa 2+95E=-086 3,.40E-08
O 5% NO DATA To45:=07 1.678-08 N0 VATA NG CaTa NO QATA 1.51F=05%
CO &0 NO DATH 2.16F=0p &,72C=-06 NO DATA NO DATA NO CATA 4,02E~08
Nl 83 1.30E=C6 9,.01E=08 4.34FE-08 NO DATA NO DATA NO CATA 1.88E=06
NI &> 5.78€~07 o.46F~08 Y.13E=08 NO DATaA NQ DATA NO DATA l.T4E~08
LU 64 NO DATA 8,332-08 3.91C-08 ~NO CaTA e+ 10E=07 AN CATA T.10E-06
IN 85 ©.B84E=~06 1.342+=0% 05.7E-06 NO DATA 1.C3E~-CS NO DATA 9.T7T0E-CH
IN 89 LeQ3E=08 1.,37C~08 1.476-09 ~NO DATA i+7BE=N8 NO BATA 2.95E-09
42 8) NO CATA N0 DaATA «#,02E-08 NN JATA NO Darta NO DATA S«77E=08
KR a4 NC CaTA NO DATA  S5.21E-08 NO DATA NQ DATA NO DarTaA 4.,098-113
BR 45 N3 DATA ND DATA 2.14E=09 NO DATS NG DaTA NC DATA LT £-24

RK 8 NO CaTA 2.112=9% 9,A3E-06 N0 DaTa NO DaTa N0 DATA 4. 14E-08
&g 88 NO CATa 6.055-08 +21E=08 NO DATA %0 DaTa NO DATA 8.35E-19
" 87 NO CATA 6,018-08 2.82€~-08 %O OATA NG DaTa NO DATA 2+33E-21
SR 89 J.UBE=-C&s NO CATA 8.04E-06 NQ QATA NQ DATA MO LATA 4.96E-0%
SR 92 7T.58€-03 NC CaATA 1.806E-03 NOU DATA NG CATA NQ DATA 2.19€E=Cs
SR 9} S.67€~06 NO DATA 2.298=717 NC DATA NC DATA NO DATA 2.TO0E~0S
s 92 2+15C=C6 NOU DATA 9.306=-08 NN 0ATA NC CATa NGO DATA 4,26E~08
Y 99 9.62E-09 NQ CATA 2+53E-10 NO QATA NC CATaA ND CATA 1.02€-04%
Y 9Im 5.,098-11 NO DATA 3.,52C=12 NO DATH MO OATA ND DATA 2.67E~10
Yy 91 Le4LlE=CT NOU DaTa 3.T7E=-09 NO DATA ND DATA NO DATA T.76E~05
Yy 92 8.45E-10 NO CATA 2+4TE-L1 NO pATA NO DATS NO DATA l.48E-05

- -

*Table taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE 4-3 CONT"D

INGESTION DNSL FACTO®S TOT ADULTS
(MeEM PER PCI INGLSTED)

NuCL 1 DE BONE Livee r.n0cy Tuyegic KIDONEY LUNG Cr-LL!}

Y 93 2.6CE-C% WO UATA T.40F=11 NO DAlA NO DaATaA N0 DATA 8,50F<08
IR 95 3.06€E~-0R 2.75C~-0C9 &.60C=09 NO DA'TR 1.53-08 NO CatTA 3,09¢-C8%
IR 97 1.08E-C7 3.395-10 1.4%5C-10 %O pavta 5.12E-10 ND CATA 1.05€E-0¢
NA 95 6.22€-C7 J.4LE-09 1.RGLE-09 NO DATA 3,428-09 NOD O2TA 2.10E-0%
MO 99 NO DATR 4.316~06 8.20C-07 nNO DATA 9.76L-06 KD DATA F.99€-0¢
TC 994 2,47L~10 6.985=-10 B.8%E-99 ND DAIA 1.C6L-08 3.42¢~10 4,13E-07
rcieon 2+%4E=10 3.0CE-10 3.59E-07 NO O4lA ©,59L-09 1.87C=10 1.10E+21
RyUl103 1.85€=07 NU LLTA 7.727E-08 ND DATA 1.00€6=07 nO DATA 2.14LE-05
RULODY 1.54€E-CEB wu CAlA 6.08€~09 NO QaATA L499E=0T7 KO QATA Q.62i-C6
RUL1Ce 2.7%F«08 ND DATA J.4B8E-0T NO DATA $.31E=06 NO DATA le702=04
AGIIOM 1 .,608-07 1.480-07 &.750-08 NO D&Ta 2+71(=07 KD CATA 6.,L4e=05
TEL25M  2.68E-06 9.71E-07 3.59C-07 B8.08°=071 1.096<05 NO CATA L0TE=05
TEL2T™ &.77E-06 2.42C-06 B.25C-0T7 1.73E=-CS5 2.7S50-0% NO DATA 2.27€=C5
TEL127 1o I0E=0T7 3,9%E-C8 2.38C-08 B.15E=CC &,.4BE=07 ND DATA C.00E=06
TEI29M 1.15E=05 &.29%<00 1.R2E-06 3.95E-08 &.B80E<-05 1O DATA 5.76E=-09%
TE129 J.I4E-08 1.1BE~08 7.60E-09 2.41E-N8 1.32€-017 KO CaT2 2.31C-00
TCL3IN 1.73E=C6 B.465=0T7 7.05C6-07 1.340=06 C.5TE=06 %0 DATA C.aDE=DS
T3l L.STE=-08 B.230-0C9 £.228-09 1,628~00 S8.63L-0B KO DATA 215009
TFi32 2.520=C4 1063506 1.536=06 1.B0FE=08 1.57C=08 0 Data TeTiE=05
I 130 T.56E=0T1 2.23=06 B.80L-C7 1.89C=C4& 3.480=06 KO CATA 1.920=0¢
1 131 L. 16E=086 5.9%:-06 3.410-06 1,95F=03 1.02«08 NO DATA SETE=08
1 132 2.03E-07 5.63F =07 .906-07 1.90E-CS5 0.65t=07 N0 DATA 1.C2F-07
1 133 1.42€=086 2,47F-086 T7.536-07 3,83(-04 &,.31E=06 KD DATA 2eilE=D6
1 134 1.COE=07 2,88L-0T7 1.030=07 4.991=00 &.5BE-07 KO DATA 2.51E=10
1 135 4.43F-07 1.1065=06 4,20(=C7 7T.650-05 1.,86E=C6 &0 DaTA l31E=06
CS13s 6.22E-05 1,4R8C=04 1,210-C4 NO DaTA &.T9%=05 L1.59E=05 2.459C«n6
CsS13s 6.9516=-06 2.575«09% 1.85E-0% NU DATA 1.43E6-05 1.960=086 2.827<05
csSi137? T.97E-05% 1.C7€E-04 7.14C=05 NO DATA J.TOE=05 1.23E=085 2.)11E=-0¢%
CSiasg YeS52€=-08 1.09F-07 S5.40E~00 NOQ OAYA B.0LE=CB T1.91F=08 (.L5E=13
Bal39 9.T0E-C8 &.912-11 2.84E-09 ND DATA G.46F=11 3.62F=lil l.TeE-07

B e L A ——
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TABLE 4-3, CONT'D

INGCSTINN ONSE FACTONS FOR ADULTS
(MigEm PLR PO INCOSTCD)

NUCLILE pOnNr LivEiR T.A00Y THYR0I10 KIONEY LUNG Gl=LL1!

NAL4D 2.03C-05 2.555-05 1.33E=06 WU DATA A ATe=00 |.44E-08 &,18E-05
rPAlLsl 4o l1E=00 V.%e0=11 L1.27€-09 %0 DATA 3.ME=I1 2.02€=11 2.,228-17
NAL&? 2.13=CR  2.1%C=11 1.36t~09 w0 DAlA Lo85F=11 1.24E=L1 V.07 5=26

LAL&O 2.500L=09 1.242-0% 3.33C«10 N0 DaTa NG DATA HO DATA 9.25€-05%
LAL&2 «dBE=10 5.02L-11 1.650=11 NO DATA NC OATA NO DATA 4,2%€E-07

CELAL 9,30L~09 &,34r=09 1.1AC~10C NO DATA 2.91=09 KO OAYA 2.,626-0%
CEis) Lo858=07 1.22F=06 1,3%E-10 NO DATA §.376-10 NO DATA 4.56C-0%
CElbs G PLE=01 2.G45=07 2.62C-08 N0 DATA 1.21E=07 NO OAT2 Lo SF=04
P14 S 0,206-09 3.0%.-09 &.%5E=10 N DATA 2.136-09 NO DATA ©.C30~05%
PR14& 2,0i6=11  1e25%%=11 1.54C=12 NO OATA 7.08€=12 NO DATA 4.,33€~-19
NDi6? $.290=09 T,276-09 4,35E-10 N0 DATA «2SE=09 NO DATA 3.498=05
w 197 1.03C=07 AR,61E=C8 3,01E-28 NO CATA NO DATA NO DATA 2.828=0%

[ ——————— e L L Rl R b i

HP219 1+19E=07 1.17C~10 &.45E-11 NO DATA 3,65C=10 NO DATA 2.40E-05

- -

- ——— —— -
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SURRY POWER STATION

OFFSITE DOSE CALCULATION MANUAL

SECTION 5

GASEOUS EFFLUENT DOSE CALCULATIONS

Subject
Gaseous Effluent Air Dose

Radioiodines, Particulates, and

DRAFT
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In order to comply with Technical Specification 3.11.B.2.a to assure that

GASEOUS EFFLUENT AIR DOSE

the air dose per reactor in unrestricted areas due to noble gases released
in gaseous effluents shall be limited to £ 5 mrad for gamma radiation and
€ 10 mrad for beta radiation during any calendar quarter, and £ 10 mrad
for gamma radiation and § 20 mrad for beta radiation during any ~alendar
year, the following calculations shall be performed:

For gamma rad.ation:
DY = 3.17E-08 Z, M, (X/Q) Q;
For beta radiation:
Dg = 3.17E-08 I, N, (x/Q) Q

Where:

D_ = The air dose for gamma radiation in mrad.

Dﬁ The air dose for beta radiation in mrad.
3.17E-08 = The inverse of the number of seconds in a year.

M. = The air dose factor due to gamma emissions for each identified noble

gas radionuclide, in mrad/yr per pCi/m*® from Table 3-1.

N. = The air dose factor due to beta emissions for each identified noble
gas radionuclide, in mrad/yr per pCi/m?® from Table 3-1.

(x7/Q) = The highest calculated annual average relative concentration for
any area at or beyond the unrestricted area boundary.

(i76)vv = 1.3E-04 sec/m® for ventilation veat, air ejector, and
turbine building releases.
(X/Q)_. = 3.2E-07 for process vent

pv
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Qi = The release of noble gas radionuclide, i, in gaseous effluents in
pCi. Releases shall be cumulative over the calendar quarter or

year as appropriate.

RADIOIODINES, PARTICULATES, AND TRITIUM

In order to comply with Technical Specification 3.11.B.3.a to assure -hat
the dose per reactor to an individual from radioiodines, radiocactive
materials in particulate form, and radionuclides (other than noble gases)
with half-lives greater than 8 days in pgaseous effluents released to
unrestricted areas shall be limited to € 7.5 mrem to any organ during any
calendar quarter, and £ 15 mrem to any organ Zuiing any calendar year,
the following calculation shall be performed:

Dja = 3.17E-08 Ii RiJa W Qi

where:

D = Dose to organ j of an individual in age group a in mrem.
3.17E-08 = The inverse of the number of seconds in a year.

Q1 = The release of radioicdines, radioactive materials in particulate
form and radionuclides cther than noble gases in gaseous efflu uts,
i, in pCi. Releases shall be cumulative over the calendar quarter

or vear as appropriate.

W = The annual average dispersion parameter for estimating the dose to

an individual at the controlling location.

W = (x/Q) for the inhalation pathway, in sec/m® from Table 5-1 and
5=2.
W = (D/Q) for the food and ground plane pathways, in meters =2 from

Table 5-3 and 5-4.
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le. = The dose factor for each identified radionuclide, i, organ j, and

age group a, in m° (mrem/yr) per pCi/sec or mrem/yr per pCi/m® from
Table 5-15 or calculated as follows:

5a = Rija w0l + RE ID/Q) + KD/, %3] + R (0/Q, w/Q) + B, (0/0, wal
Where:
Inhalation Pathway E:Ftor. R{i![x/Q]
R:J‘[x/Ql = K'(BR)' (DFA‘J.) (mrem/yr per pCi/m?)
Where:
K' = a ~...cant of unit conversion, 1E06 pCi/pCi.
(BR,a -ue¢ breathing rate of tis receptor of age group (a), im m3/yr.

The breathing rates (BR)‘ for the various age groups are
tabulated below as given in Regulatory Guide 1.109 (Rev. 1).

Age Group (a) Breathing Rate (m®/yr)
Infant 1400
Child 3700
Teen 80C0
Adult 8000
(DFija) = the inhalation dose factor for the receptor of the age group

(a) for the 1th radionuclide, crgan j, in mrem/pCi.

Inhalation dose factors (DFAija) for the various age groups are given in
Tables 5-5, 5-6, 5-7 and 5-8 (taken from Regulatory Guide 1.109 (Rev. 1)).
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Ground Plane Pathway Factor, RGiJ{D/Q]

RfJ[D/Q} = K'K"(SF) DFGij[(l-e’Ait)/A] (m* * mrem/yr per uCi/sec)

Where:

a constant of unit conversion, 1E06 pCi/uCi.
K" = a constant of unit conversion, 8760 hr/yr.

)
A, = the decay constant for the itb radionuclide, sec.

t = the exposure time, &.73E08 sec (15 years)

DFij = the ground p’ane dose conversion factor for the 1th radionuclide,

organ j (mrem/hr per wCi/m?).

SF = the shielding factor (dimensionless), 0.7 (Regulatory Guide 1.109,
(Rev. 1)).

Ground plane dose conversion factors, DFGij’ are found in Table 5-9.

e . o
Grass=Cow=Milk Pathway Factor, RijalD/Q]

C
ija

t

R{;4(D/Q) = K' Qp (Vap) Fy (r) DFL ;) [ £ £ (1-fpfs)e"‘x‘h ] e Mite

Ai + Av Yp Y‘
(m* * mrem/yr per pCi/sec)

Where:

K'

a constant of unit conversion, 1E06 pCi/pCi.

the cow's consumption rate, in kg/day (wet weight), 50 (Regula-
tory Guide 1.109 (Rev.1)).

3
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Uap = the receptor’'s milk consumption rate for age (a), in liters/yr.

U‘p (liters/yr) - Infant 330

Child 330
Teen 400
Adult 310 (Regulatory Guide 1.109 (Rev.1))

Y = the agricultural productivity by unit area of pasture feed grass, in

p
kg/m?, 0.7.
Ys = the agricultural productivity by unit area of stored feed, in kg/m?,
20
Fm = the stable element transfer coefficients, in days/liter, Table 5-10.

r = fraction of deposited activity retained on cow's feed grass, r=1 for
radioiodine and r = 0.2 for particulates (Regulatory Guide 1.109
(Rev. 1)).

(DFLija) = the ingestion dose factor for the ith radionuclide for the
receptor in age group (a), organ j, in mrem/pCi. See Tables
5-11, 5-12, 5-13 and 5-14.

Ai = the decay constant for the 1th radionuclide, in sec-!.

Au = the decay constant for the removal of activity on leaf and plant
surfaces by weathering, 5.73E-07 sec ! (corresponding to a 14 day
half-life).

tf = the transport time from pasture to cow, to milk, to receptor, in sec.

1.73E05 (2 days).

th = the transport time from pasture to harvest, to cow, to milk, to re-

ceptor, in sec, 7.78E06 (90 days).

f = fraction of the year that the cow is on pasture (dimensionless), 0.8.



fs = fraction of the cow feed that is pasture grass while the cow is on

pasture, dimensionless, 1.0.

The concentation of tritium in milk is based on the airbornme conceatration

rather than the depos:iion. Therefore, the R is based on [Y/Q]:

-

c - 1 1 \ D 780 % Yy Y ¢ v i /m3)
Rija (x/Q] = K'K rnQFLapKDFLija"“' 5(0.3/H) | (mrem/yr per uCi/m?)
Where:

K''"" = a constant of unit conversion, 1.E03 gm/kg.

H = absolute humidity of the atmosphere, in gm/m?®, 8 (Regulatory Guide
1.109 (Rev. 1)).

0.75 = the fraction of total feed that is water.

O
o
iy
v

0.5 = the ratic of the specific activity of the feed grass water t

atmospheric water.

Grass - Cow - Meat Pathway Factor, R?.aED-Q]
-

The integrated concentration in meat follows in a similar manner to the

development for the milk pathway, therefore:

" ; ) ¢ : -A.t -A
1jal0/Q = K Qp (U ) )« [ £ £+ (1-f .
RijalD/QI =K' Qp (U )  Fg (r) DFL ;) » [ £ £+ (=€) £)e "1'h
Ai + Aw Yp Ys
(m% ' mrem/yr per uCi/sec)
Where:

Fg = the stable element transfer coefficients, in days/kg, Table 5-10
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Uap = the receptor's meat consumption rate for age (a), in kg/yr.
Uap (kg/yr) Infant 0
Child 41
Teen 65
Adult 110 (Regulatory Guide 1.109 (Rev. 1)).
tf = the transport time from pasture to receptor, 1.73E06 sec (20 days).
ty = the transport time from crop field to receptor, 7.78E06 sec (90 days).

The concentration of tritium in meat is based on its airborne concentra-

tion rather than the deposition. Therefore, the Rfja 1s based on [y/Q]:

RH

ijs (x/Q] = K'K"‘FFQ}.Uap(DFLlja)[O.75(0.5,”H)](mremlyr per uCi/m?)

where all terms are defined above.

b4

Vegatation Pathway Factor, R:Ja[D/Q]

The integrated concentration in vegetation consumed by man follows the

expression developed in the derivation of the milk factor. Man is con-

sidered to consume two types of vegetation (fresh and stored) that differ

only 1in the time period between harvest and consumption, therefore:

R‘i'ja(n/ol =K [ __ () ] @FL,) - | vif e ML o t:fge"\i‘bl
Yv()\i + Aw)

(m® + mrem/yr per uCi/sec)
Where:

R' = a constant of vait conversion, 1.E06pCi/pCi
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Ug = the consumption rate of fresh leafy vegatation by the receptor in
age group (a), in kg/yr.
ub (kg/
s kg yr) - Infant 0
Child 26
Teen 42
Adult 64
Ui = the consumption rate of stored vegetation by the receptor in age
group (a), in kg/yr.
l:S
, (kg/yr) - Infant 0
Child 520
Teen 630
Adult 520
fL = the fraction of the annual .antake of fresh leafy vegetation grown
locally, 1.0.
f8 = the fraction of the annual intake of stored vegetation zrown locally,
0.76.
ty = the average time between harvest of leafy vegetation and its consump-
tion, in seconds, 8.6E04 (1 day).
= the average time between harvest of stored vegetation and its con-
sumption, in seconds, 5 18E06 (60 days).
Yv = the vegetation areal demsity, in kg/m®, 2.0, and all other factors

are previously defined. The concentration of tritium in vegetation
is based on the airborne concentration rather than the deposition.
Therefore, the RYja is based on [x/Q]:

L

V b (B AR £ YS » 2
Rijo(WQ) = KK UUNE) + U £ (DFL ) [0.75(0.5/H))

L

(mrem/yr per wCi/m?)

All terms defined previously.
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TADLE

5-1

SUARY PROCESS VINT DISILRSION PARAMEITERS (X/Q), FOR
LONG -TERM MOED-MODE REILASES > 500 HR/YR OR > 150 ER/QIR
Distanca to the contro! location, in miiss

Sactor  0-0.5  0.5-1.0  1.0-1.5  1.5-2.0 2.6-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5  4.5-5.0
“ -7 -7 -7 -7 - -7 - -7 -7

N 2.3 %10 ? 2.8 x10 3.2x10 2.7x10 2.2 ~10 1.9210 ' 1.5):10 1.4x10 7 1.3x10 1.2 %10
e -7 -7 -7 - -7 -7 -7 -7 -7 -7

NNE 3.7x10°7 4.9x1077 4.7x1077 3.6%10° 7 2.8x1077 2.2x:0°7 1.8x10°° 1.63x10 1.6x10"7  1.5x10
" -7 -7 -7 -7 -7 o? -¥. -7 -2 -7

e 6.9x10°7 5.4x10°7 4.3x1077 3.2x10"7 2.4x10 1.9%10"" 1.6x10"7 ° 1.4 x10 1.3x10"7 1.1x19
- - -7 -7 -7 -7 -7 -8 -8 -8 -8

TNT 3.4x10 3.2 x10 2.6x10 1,9 %10 1.5 x10 1.2x10 9.Sx10 £.0x10 6.9x»10 6.0x10
_ =T -7 7 -7 -7 7 -8 -8 -3 -8

A 3.4x.0 3.1x10 2.5x10 1.8 x10 1. 1.1x10 8,8 x10 7.3 x10 6.2x10 S.4x10
& B - -7 - .- -

£ST 5.3x1077 3.1x1077 2.2x1077° 1.6x1077 1.2x10"7 9.2x10°0 7.4x10°% 6.1x10°% 5.2x107% 4.5x10
A gy -7 -7 -7 -7 -8 -8 -8 -8

st 6.1x1077 3.9%10 2.6x10°7 1.ex10" 1.3 %10 1.0x1077  8.1:x10°° 6.7x107% s.7x107% 4.9x10
SST 4121077 4.7x%1077 3.7x1077- 2.6x1077 1.9x1077 1.5x1077 1.2x10"7 9.6x10"% g 1x10"% 6.9x1078
-7 a7 -7 -7 -7 oy -7 -7 -8 -8

s 3.521077 4.2x1077 3.5x10"7 2.7x10"7 2.1x10 1.6x1077  1.3x10"7 1.1x10°7 9.2x10°° 8.0x!0
o e -7 S -7 - -1 -3 -8 -8 -8

SSW  3.1x107° 2,9%1077 2.3x1077 1.6x10°° 1.2x10°  9.6x10°° 8.2x10°% 7.0x10"° §.1x10°% s5.2x10
- - " - -7 - = -
S 3.221077 2.5x1077 1.8x10°7 1.4x1077 1.2x1077 @.4x10"° 7.5%10"% 6.3x107% s.5x197% 4.8x107C
- -7 =T o -7 -7 -7 -8 -8 .A=8 -8 -8

WSW  3.3x107 2.6x1077 2.0x1077 1.5x10°  1.2x10°° 9.9x10°° 8.4x%10°° 7.1x10°° §.9x10°° 5.0x10
af =¥ - -7 . -7 -7 -7 -7 -7 -8 -8 -3

w 4,9 x10 .7 %10 “.S %10 2.1x»10 1.5 x10 1.3 x10 1.1 %10 0,7 x10 8.6 x10 7.5 x19
-7 o - -7 " i - " 5
WNW  S5.7x1077 3.6x107 3.0x10”7 2.3x1077 1.7x10"7 1.4x10°7 1.1x10"7 9.3x10°% 7.9x10°® 6.9x10"®
o 7.4%10"7 3.0x1077 2.6x1077 2.1x10°7 1.6x10"7 1.3x10"7 1.1x10"7 a.s5x10"% @.2x10% 7.2x10"2
e o~ -7 ‘7 P -7 » "7 "7 ‘7 —7 . —7 -8 -e

NIW  2.1%10°7 2.1 %1677 2.3x1077 2.2x%1077 1.8 x10 1.5x1077  1.3x%1077 1.1x10°7 9.5x10"2 @.5x10

Period of Record S/1/75-4/30/7€
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5-2
SUPRY \*»'meON VENT DISPZRSION PAFAMETERS X/Q);, FOR
1ONG-TZRM. GROUND RC L”‘”ES > 500 HR/YR OR > 150 HR/QTR

Distence to the control location, {n miles

Sactar 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4£.,0-4.5 4.5-5.0

N 1821078 2.8x107°  6.9x107° 4.5x10"% * 2.700"°% 1.ox10"%  1.4x107° ‘1.1x10'5 8.5x10°7 7.1x1077
vvE 1.8x10°% 2.8x10°5 8.8x107% 4.4x10" 6 2.7107% 1.8x107% 1.3x107° 1.0x10"% 8.3x1077 6.9x1077
Nz 1.9x10” % 2.8x107° 9.0x10°% 4.5x10" % 2.7¢10"° 1.ox10"% 1.4x107% 1.1x107° 8.7x10"7 7.2x107
£ 8.0-10"° 1.3x10°° 4.0x107° 2.0x10"° 1.2210"% 8.1x1077  6.0x10 =7 46x1077 3.7x1077 3.1x10 A
E 7.1x10°%  1.1x10°5 3.5x107° 1.7x107% 1.1x10”¢ 7.2:x1077 s.3x107 4.1%10"7 3.3x1077 2.7x1077
rsr - 5.7x10°5 9.0210°% 2.8x107% 1.4x10" 8 28.31077 S5.7x1077  4.2x10 “7 3.2x1077 2.6x10”7 2.1xi077
8z 6 0x10-5 9.3x10°% 2.9x107% 1.4x10" % 8.61077 s.9x1077 4.3x1077  3.3x10 “7 2.7x1077 2.2x1077
iz 5.6x10"5 9.6x10~5 2.2x10"% 1.4x10" 8 g.5x1077 s.8x1077 4.2x1077 3.2x107 2.6x10°7 2.1x10°7
5 s 2x10-5 9.2x10"° 2.8x10°° 1.4x10"% 8.1x1077 5.4x10"7 3.9x107  3.0x10 =7 g.ax10”7 2.0x1077
ssw  2.7x10° 5 4.9x107F 1.3x10°% 7.1x1077 4.2¢107 7 2.8x107 7 2.0x1077  1.5x10 7 y.2x1077 roxi077
sw 3 5.10" 5 5.7x10°5 1.2x10°% 8.6x1077 5.1x1077 3.5x1077 2.5x1077  1.9x1077 1.6x10 “7 1.3x0”7
wsw  2.8x10°5 $.0%10"° 1.5x10°% 7.2x1077 4.316”7 2.6x107 2.1x107  1.6x10 7 1.3x10”7 1.0x0°7
w s10~5 7.7¢10"% 2.4x10°% 1.1x10"° 6.7x1077 4.5x1077 3.3x1077 2.5x107 2.0x10 "7 y.ex10”’
Wi 6.7x10"5 1.1x10°5 3.4x10°% 1.7x10"% 1.0x10°% 6.8x10”7 s.0x1077 3.8x107 3.1%10°7 2.5x1077
o 8.1x10”5 1.3x1975 2.1x107% 2.0x10"% 1.2x107% 8.3x1077 6.0x107 4.7x10 7 3.7x1077 3.1x077
NI 1.4x10~ % 2.1x10~% £.3x107° 3.4x10°% 2.0x107% 1.4x107° 1.0x10"% 8.0x1077 6.4 x10"7 s.3x10”7

Period of Record 5/1/75-4/30/76



DRAFT -

SURRY PROCESS VENT
LONG-TERM MIXED-MODE RELEASES

TABLE 5~

3

SPERSION PARAMETZRS (D/Q)g FOR

Distance to the control location, in miles

> 500 HR/YR OR > 150 HR/QTR

Sestar 0-0.5 0.5-1.0 1,0-1.§
i 6.7%10 0 z.8xi0"Y 9.3x107 10
NNE 1.3x10°° 5.6x10"° 1.9%x10"°
uE 2.5x10°% 9.3x107% 3.1x107°
ENE 1.2x10°% 4.6x107? 1.5x107°
<in™8 =9 -
- 1.2x107% 4.0x10"2 1.,x10
o -8 -9 -9
LSz 1.8x%10 6.4x10 2.1x10
- -8 . -9 -S
5= 2.1210 7.9 %10 2.6x10
SSE  1.5%10°8 6.9x107° 2.4x1072
S ~.~x_o-m 6.0x10"° 2.2x10° 2
SsW 1.0%10°% 4.4x1077 1.5x107°
sw 9.7x10"° 3.8%1077 1.3x207°
YSW 9.6x10"° 3.9x10°7 1.2x107°
w 1.5x10"% 6.2x107Y 2.1x107%
wxw 1.5%10°8 s.ex107° 1.ex107?
o 1.8%19°°% 6.0x10"Y 1.9x10?
NIW 5.2x10°° 2.1x10”7 7.axio O

Period of Record 5/1/75-4/30/76

1,5-2.,0

=10
=10

4.8x10
€.4x10
1.5%x10 7
7.4x10" 10
m.oio.;o
9.8x10” 10
1.2xi0”9
1.2x10"7
1.1x107?
743 xS.Lo
6.1x10" 10
6.3x10 10
1.0x107°
8.6x10" -0
8.7xi0" 19

3.5x10" 10

2.0-2.5

2.8x10" 10
5.4x10° 10
g.4:x10"10
4.3 x_ons
1.6 y:o.;o
u.qxuolo
7.1 x10" 10
6.8x10 10
§.2x10" 10
4.3x10” 10
u.anmoujo
3.7 io.;o
6.0x10 10
5.0 %10 10
5.1x10" 0
2.1x10" 10

2,5-2.0

a=10
10

.0
3.5%x10

m.mx:.,:.o
2.8x10" 10
3.0x10"10
3.7x10” 10
4.6x10"1°
a.ax_ows
a.0x10" 0
2.8x10" 0

2.3x10™ 10

2.4x10" 10

-1
3.9x10 v

3.3x10" 10
3.3x10” 10
-10

1.4x10

3.0-3.5 3.5-4.0

1,3x10" 10 9.6 x107 1!
2.5x10" ' 1.3x10710
3.8%10" 1% 2,8x10™ "0
2.0%10" 10 1.5x10710
2.1x107 19 1.6%10710
2.6x10" 1% 1.9 x10710
3.2x107 19 2,4 x10" 10
3.1x10" 19 2,351071°
2.8x10" 10 2,1 %0710
1.9%10" 10 1, 410710
1.6x10" 19 71,2107 10
1.7x10" 1% 1,2x107 10
2.7%x10" 1% 2. gx10710
2,310 10 1, 7510710
2.3%10"10 1,7x1071°
9.8x10" ! 7.3 10"

4.0-4.5  4.5-5.0

7.4x10" 1} m.oxuo-_ﬂ
1.4x10710 1 2300710
2.2x19710 1.7500" "0
1.1x10710 9.0510" "
1.2x107'0 9.6x10" !
1.5x1071% 1,2x19°"°
1.8:x107 10 1,530 0
1.8x10710 1,407 0
1.6x10°19 1,3,10" 10
L1x10"0 9.15107 "
9.4210" "' 7.7x10" !
9.7x10""! 7.8x107 1}
1.6x1071% 4 32070
1.3x10710 4 0x10” 10
1.3x20710 q1x:0” '
,.6x10711 4 5x107""



DRAFT

TABLE 5

~4

SURRY VENTILATION VENT DISPIRSION PARAMETERS (D/Q)p FOR

-y

ONG-TERM! GROUND RELEASES

Distancs to the control location, {1 miles

Sectar 0-0.5 _ 0.5-1.0  1.0-1.5 1.5-2.0
N 1.9x10°7 3.3x10°% 8.8x10"? 3.8x10"?
NNE 2.7:1077 4.7x107%  1.3x107% s.5x107°
-7 -8 -8 -9

K2 2.7%10 4.6 %10 1.2x10 5.4x10
. -7 -3 -9 -9

ENE 1.2x10 2.2 %10 5.8x10 2.5 %10
E 1.2x30-7 2.0:(10-8 5.-‘lxl()_9 2.4):]0-9
) -7 -3 -9 -9

£SE 1.2 %12 2.0 x10 5.5%10 2.4%10
¥ -3 -9 -9

sz 1.4x10°° 2.5 x10 6.7%10 2.9 x10
SSE 1.6x10°7 2.8x10°% 7.7x1077 3.3x107°
S 1.5%1077 2.6x10™° 7.0x10"2 3.0x10"?
- -8 o -
SSW  8.7x107°0 1.5x10°° 4.0x10°° 1.8x10"°
sv/ 7.9%10°% 1.4x10 3.7x10"Y  1.6x10°?
WSW  7.9%10°% 1.4x107° 3.7x10"7 1.6x10"°
- - -9

w 1.2 %10 Y 2.1 %10 S.8x10 y 2.5 x10
=3 3 “3 =3

WaW  1l.4x10 2.3 x10 €.3::10 2.7x10
-7 ’ -9

NWwW 1.4 x10 2.4 xlﬂ-a €.5 x10 ’ 2.8x10
-7 < -9 -9

NNW  1.4x10°7 2.4 x10 £.4x10 2.8 x10

Period of Record 5/1/75-4/30/76

> 500 HR/YR OR > 150 HR/QTIR

2.0-2.5  2.5-3.0

2..x1077 1.3x107°
3.0x107°  1.9x1077
2.9%107° 1.8x10"?
1.4x10"% 8.6x10° 10
1.3x10"? g.0x10"'°
1.3x10"7 g.1x10” 10
1.6x10"° 9.9x10" "
1.8x107° 1.1x10°
1.7%10"0 1.0x10°2
9.6x10" Y 6.0x107 10
8.7 x10" 1% 5.4x1071°
8.8 %1019 5.5x10710
1.4 x10 8.6x10 0
1.5x10"°  9.4x10" 0
1.5 10”7 9.6x10"°
1.5 %1070 9.5x10" 0

3:.0-3.5

3.5-4.0

4.0-4.5

-

£.9x10
1.3x10°
1.3x10°

5.8x10°

$.5x10

5.5x10
6.8x10°

7.7x10

7.0x10°
4.1x10°
3.7x10°
3.7x10°

10
9
9

10
10
10
10
10
10
10
10
10

-10
5.8x10

6.4x%10

6.6 %10 "

6.5 %10

10
10
10

6.4x10 10

9.2 %1010

-10
9.1 x10 .

-10
4.2 x10 .

4.0x10710
4.0x10°10

4.9%x10° 10

5.6 %1010

4.9x10710
7.0x1070
6.9x10"1°
10
3.2x10

3.0.%!0.lo

3.0:(10-10
3.7x10720
4.2x10710

3.6x10 19

3.8x10710

$.5x107°
-l

5.4x10 10

2.5 %1070

-0
2:.3x10

2.9%107°0

=l
3.3 x10 ke

-10
3.0x10

1.8%10 10

~10
1.6 x10

-10
1.6 x10

10
2.5x10
2.7x100
2.8)(10-lo

2.8x10710



TABLE 5-5%

INHALATION OOSE FACTORS FNR ADULTS
(WReM PEX wC1 [NMALED)

: NUCLICE BONE LIVER T.ROCY THYROID xro~ev LUNG GI=LL1 .
i H 3 NO DATA 1.58E£=07 1.,98F=07 1.58€="7 1. see-or 1.586-07 1.58E-97
C 16  2.27E=06 4.26E=-07 &, 26E-07 4,256e=01 4,26L~=07 s.:be-or 4.26E-07
YA 24 ie 23: 06 1.28(-08 1,286-06 1.285-06 1.28E-06 J2RE=06  1.28F-08
* 32 l.ose 06 7.660-06 6.26E-06 NO OATA  NC DATA NN DATA 1.NRE-0S
LR SL  NO DATA M0 UATA 1.29E-08 7.440-09 2,RSE=09 1.80€-C8 +.1%€=07
MN 54  NO DATA  4.95(-C6 ?.A7E=-D7 NC DATA 1.23t-06 1.756-04 9.67E-06
MN 56  NU DATA 1.55F=10 2.29E-11 NO _aTa 1.63E=10 1.18F=-06 2.53£-08
£E S5 3,07€=06 2.120(-06 4.73E-07 NO DATA  ~NO DATA  9.C1€-06 7,.54E-07
EE 59 1.47€=06 3.47E=Co 1. 32=-oo NO DATA  NO DATA 1.276-04 2.35€-05 i
CO S8 %0 DATaA 1.988-07 z.sqe-or NO CATA  NC DATA 1.165=-064 1.33€-05
0 60 NC LATa 1.94E8=06 1.35%5€-06 NO DATA  NC DATA 7.46E-06 I.56E-05
Nl 63 5.40E-05 3.736-0s |.01€-0° NQ DATA  NO DATA  2.23E=05 1.87€-06
«1 65 1.926=10 2.02C=11 1.14F=11 NO OATA NC GATA  T7.00E-07 1.54E-06 ,
“J 64 NO DaTaA 1.336-10 7.67€=1L1 NO CATA S5.78E-1C @.4BE-07 b6,12E-06
IN 85 4,05€=06 1,296-05 5,826-06 NO DATA  8,52¢-06 1.08E-04 6,.68E-08 i
i
!
i
'
]

-

IN 89 ©.,23k-12 8.146C~-12 5.865E-13 NO DATA 5.27k=12 1.155=07 2.04E=C9
4R 83 NC DATA O Cara J.ClE~-28 NO DATA NC CATA NO DATA 2.90€-08
4R A4 NO DATA NO CATa 3.91E~-08 NO DATA NC CATaA NO CATA 2.05€E-1)

8% 8> NO DATA NO DATA 1.606-09 %O DATA NO DATA NO DATA LY E-24 i
g 8o NU DATA  1.636-C5 7.376-06 NO DATA  NC OATA  ANO ODATA  2.08E-06 i
R0 88 NO DATA  &.R4E-08 2,61E-38 NO DATA NC DATA  NO DATA  4.18£-19 f
R8 89 NO DATA  3.2CE=%8 2,126-08 NG DATA  NOQ DATA  NO DATA  1.16E-21 |
SR 89 3.80E-05 NO CATA 1.09€-06 NO CATA NC DATA  1.7SE-04 &.37€-0%5 !
52 90  1.24E-02 NO DATA  7,62E-04 NO CATA NC DATA  1.206-03 9. oze-os H
SR 91  7.74E-09 NO CATA  3,13E-10 NO DATA  NO DATA  &.56F-06 2. )95-05 i
SR 92 B.43E=-10 NO OATA  3.66E-11 %O DATA  NQ DATA  2.06:5-06 S5.38E-06 ;
Y 90 2.61E=07 NO CATA 7. oxs-oo NO DATA NG DATA  2.126-05 &.32£-05 i
Y 9IM 3.28E-11 NO JATA |, zve ~12 NO DATA NC DATA  2,408-07 1.86E-10

Y 91 S.78E-05 NO DATA  1.55E6-06 NO DATA  NO DATA  2.13E-04 &.81E-0S :
Y 92 1.296-09 NO DATA  3.77C-11 NO DATA  NC DATA  1.96E-06 9.19E-06

-

*Table taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE 5-5, CONT'D

INMALATION DNSC FACTORS FUR ADULTS

(uUREM PFR PCI

LUNG

Ti'

Cl-Lu!

% %
LR 95
IR 97

l.1e£-08
‘014[’05
1.21€~08

6.06C=0¢
202[[‘0‘
9.84£-06

5.275=05
1.38E-05
6.540=05

- -

KB 95
"0 29
1C 99m

1.76C-06
NO DATRA
1.29€~-13

6.31£~05
l.14E=CS
9.55C~-08

1.30E-05
3.10€-05
5.20E-07

-

1C101
RUIODS
RUICS

WJ2€-15
1.71€-07
9.88€-11

4.97€-08
6.31E-C5
1.37€-0C¢

1.3060-21
1.28F-05
6.02[‘06

- - - - -

RUIL0G
AGl1Nv
TEL25Y

3.06(’96
1.35€-Cé6
4.27€-07

1.17€-02
5.79C=-04
3.52E-C5

Lo14E~C4
3.78E=C5
8.£3C-Co

- -

TE127™
TEL127?
TE1293¥

TEL29
TE131M
1F131

l.585-C6
1.75¢€-10
1.22E-0¢

6.22C-12
8,74E-09
1.39€-12

1.20E-04
8.14E-07
‘.‘5{'C6

2.42E-C7
«82C-05
1. 74E-C?

1.67E-05
T.17C=06
4.T79E~-05

1.96F-08
6.95€E-05
2.3CE'CQ

R ik kS ——

VE132
1 130

3.256-08
5.72e-C?
3.15€-00

3.35¢C-¢7
4.66E-CS
4.B8E-C6

‘CI‘E-OS
1.17€=-10

LIVER T.80DY
KO CATA 3.206E-10
6.3Ct=-06 2.91C-06
2.45(-07 1.13€-09
9.77=0T 5.20E-07
1.51c-00 2.R7€-09
J.b64E-13 4,63E-12
T+952E-15 7Y.386-14
NO DATA 8.23£-00
NG DATA 3.89C~-1!
NG DATA 1.02E-06
1.25C-06 7.43C-07
1.98€-07 S5.84E-08
7.215-07 1.96E-07
8.035-11 3.87E-11
S.b4C-07 1.7%6E-07
2.99€-12 1.5%€E-12
5 45€-09 3.63F-09
T.44E-13 4,49E-13
2.69€-08 2.02€-908
1.08€-06 6.6CE-07
4.47E=00 2.56(-06
4.0TC~07 1.4%E-07
1.85£-06 5,.6%€E-07
2.16(-07 1.69€E-08
8.738-07 3,21€-07
1.06E-04 9.10€-05
1.E3E-05 1.38C-05
7.16€-05 35C-C5
7.76C-08 4.05€-08
8.32C-14 3.42C-12

INHALED)

THYROID Y.IONEY
NOC DATA NC CATA
NO DaTA G.TTE=-CS
NO CATA 3.T1E-09
NO DATA 9.LTE-07
NC DaTaA 3.040-08
NO DATa 5.52€6-12
NO CATA 1.35¢~-13
NC CATA 7.29E-07
w0 DPATA 1.27E-i0
NO DATA 1.676-05
NO DATA 2.46E-06
lo]l['O’ loSSC’Cb
4. 11E=07 S.72¢-06
1.32E=-1C 6.37€-10
4.30E-07 4.97€-0C6
4.87€E-12 2.34t~-11
6.88F=-09 3.84E-CR
11TE=-12 S.46E-12
2.37E-08 1.82E-07
1.42E~04 2,610-C6
1.49E-03 7.66E-0%
1.435-05 G.400-07
2.69E=04 3.23£-06
3.73E-06 3.44E£-07
5.00€-05 1.39C~06
NO DATA 3.59E-0%
NG CATA 1.07E-05
NO DATA 2.78E-0S
NO DATA 6.00C-08
NO DATA T«T78E=-14

3.6CE-C5
NO CATA
DATA

KO DAT2
1.22€-05
1.50E~C6

9.40E-06
6.07E-09
4.70E-07

6. 37F=C5
F.61E-07
7.85€E-C7

5.08F-08
l.11E~08
1.2GE-10

6.56€-07
1.30E-06
l.(bE-Cb

1.05€E-06
2+33C=13
1o128-07

- -
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TAELE 5-5, CONT'D

INHALATION DCSE FACTORS FOR ADULTS

(MREM PIR PCI INHALED)

NUCL ILE BONE LIVER T.80CY THYROID KIDNEY LUNG GI-LLt

AAL4D 4.,387=06 6.13°-09 31.21E-07 NO DATA 2.09€-77 1.596=04 2,.73F-05
nalel 1.256=11 D.416-15 4,20€6-13 NO DATA Bu.TSE-15 2.42E-0T7 1.45E-17
RALG2 3,29E~12 3.38%-1% 2.07E-13 NO QATA 2+96E-15 1.49E-07 1.96E=-26
LAL4D ©.30E-CS 2.17E-08 S.730-29 NU DATA NO DATA 1.7CE~C5 S.73C-0S
LAl&2 B.54E~11 3.B8E-11 9.6%E-12 NO DATA NC DaTA T.91E=07 2.64E=-CT7
CClal 2.49€=C6 1.692~06 1.91L=-07 %0 DATA Te83E~07 4,525=05 1.S0E=C5
CFle3 2.33E-CA 1,.726-08 1.91£-0% NO DATA T.6CE=09 9.975=06 2.B3E~0S
CElas 6.290-04 1.79E-04 2,30F-CS N0 DATA 1.060-04 9,72E-04 1.02€-04
PR1&S 1.17€-06 4.069C=-07 5,.R8%:-ND8 N DATA 2.70E-07 3.51E-CS 2.50E-05
PR144& 3.76E-12 1.56%-12 1.91E=-13 NO CATA B.RIE=13 1.,27F=07 2.69F=-18
NDL&? 6.59-07 7.62C-07 &,55E-08 NO DATA 4.45E=0T 2.7LE=0S 2.1¢%-05
w 187 1.06€6-09 B8.85t-10 3.10E-10 NO OATA NC DATA 3.63E=06 1.94E-05
6P239 2.B7E-08 2.82:-09 1.556-09 NO DATA B.T75E-09 4.706-06 |.49€E-05




- - —

TABLE 5-6*

INHALATIOUN DOSE FACTORS F
(MREM PER »(I INKAL

CP TEENAGER
ED)

NUCLICE BONC LIVER T.80CY THYROIL KIDNEY LUNG GIl=-LL!
M 3 NO DATS 1.597=07 1.596=07 1.%9€=07 1.59F=07 1.5%9=07 1.59€-07
A 3.250-06 w.CIE=07 6.09% =07 6.09E~C7 &.M9E=07 6.09€E=07 6.09E-07
A 24 1.72€E-06 1,720-06 1.72E-06 1.T2E=-086 1.72€-06 1.72C=-06 1.72C-06
P32 2.36E=04 1.37.-0> B.958-06 "0 CATA NC OATA NO UATA l.165=05
CR 51 NO DATA NO LaTe Le07F=08 9.:7E-09 1.84c=-N9 2,.62E-06 I.75E-07
N 54 NO LaTa 6.,37F=06 1.02E-06 0 DATA 1.59€=N6 2.49t~024 B.3I5E-CH
N 56 NO DaTa 2+12c=10 3.15E-11 NU CATA 2e24c~10 1.9CE~CH6 7.18E~-08
FE 55 4,18E=C6 2.98c=0¢ 6.93E-07 NO DATA NG CaTa 1.55€6=2% T7.99E=-07
FE 57 1.79€=C6 4.02c-086 1.77€-06 NO DATA NQ DATA 1.918=064 2,23:-05
€0 5¢ NO DATA 2+99¢8~-C7 3.47E-07 NO DATaA NO CATA 1.68E=04 1,19F-05%
CU o0 NO CarTa 1.83C=C6 2.485-06 NO CATA NC DATA 1.CSE=C3 3.24E-05
NI 63 Te25E5=-05 S5.43£-06 2.47E-06 NC DaATaA NO DATA 3.864E-05 1.77E-06
NT 65 2.73E=-10  3,ubF=11 1.59E=11 N2 DaATA NC DATA 1l.LTE-086 &,.59E-06
CU 64 NO DAaTA 2e54t=12 1.00E-10 NOC DATA B.01E=10 1.39E=26 7.68£-06
IN 65 &.82E-C6 1.07E=05 7.82€-06 NO DATA 1.08€E=0% 1.5S5E=-0a& 5.83€-06
IN 69 6.06E-12 1.15F=11 B.07E=-13 NO DATA Te53E~12 1.98E-07 13.56F=-08
MR B} NO DaTA NU DaTA 4,3CL=08 NO DATA NO DATA N0 DATA LY E-24
UR B4 NO CATA NU CATA S.4«|7=08 NO DATA NC DATA NO DATA LT E=24
nR 8> NO DATA NC CATA 2.29€-09 NO 0ATA NC DATA NO DATA LT E-24
28 86 NO DATA 2.3RE-N5 1.C5E-05 NO DATA NC DATA NO DaTaA 2.21F=08
R™ 83 NO DATA 6.82€E-08 3.40E-08 NO CATA NC DATA NQO DATA 3.65E~-15
RA 83 NO paTa 4,07-08 2.91E~-08 NO DATA NG DATA NO DATA ©.22€E-17
SR 89 5.43E~-05 NU CaTaA 1.56E=06 NO DATA NC DATA 3. 02E=~0% &,64F=05
SR 92 1.356-02 NO DATA B.35€-04 NO DATA NC DATA 2.046E=C3 9.56E-05
SR 91 1.10F-08 NQ CATA ©.39€-10 NG LATA NC DATA 7.59€-06 13.26¢E-05
SR 92 1.19€-C9 NO CATA 5.08C-11 NN DATA NO DATA 3.43E-06 | .49E-05
Y 90 3.73E-07 NO DATA 1.006-08 N~NO DATA NC DaTaA 3.66E-05 6.99F-05
Y 917 4.63E-11 NC COATA 1.77E-12 NO DATaA NC DaTa 4.00E=07 3,77€E-09
Y 91 B.26E-05 NO DATA 2.21€-06 NO DATA NC DATA 3.6TE=C& S.11E=0S
Y 92 1.84E-07 NU DATA S.36E~-11 NO DATA NO DarTa 3.35€-06 2.06E~05
*Table taken from Regulatory Guide 1.109 (Rev. 1)
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NUCLICE BONE

Y 43 1.69¢=08
IR 95 1.82¢-05
IR Y7 1.726-08
KO 94 2.320=C
MU 93 N0 Darva

1C 23 1.13E=-13

-

cict T+40E~15

-—— - — . B

1.29€=0%5
2.112-08
d.R3E-1)

| -— - C— - —

TABLE 5-6 CONT'D

INMALATIOW UOSE FACTORS FCR TEFNAGER
(YsEM PLR PCL INMALED)

LIvER 1.300Y THYRC!ID KIONEY LUNG GI-LLI
NO UATaA %“.65E-10 NO DATA NO DaTA 1.06F=085 T.24E-05
5.737-06 3.94E-06 NO OATa C.62t-06 3, 34F=(4 | ,B6F=05
3.40E=0% 1.57E-09 NO DATA S.15k-09 1.62¢-05 1.8B8€-05%

1.25C-06 9.39E~CS5 1.21E-05
4.036-07% NO CATA S.14E-08 1.92E=05 Y.36€-05
o.ZbE 12 NO Dala T.20E-12 1.44E=07 7.66E-07
l.ij-ll NO 0ATA 1.90E=-13 9#,34¢-08 ,09€-16
1.1

r

7.086-07 NOU DaTA

RULO2 2.,63E-07 NOC CATA 2E-0T NO DATA F429E-0C7 9,.79F=-05 1,36Ff-05
wies 1.40E=10 Nu DATA 42E-~11 NO Cara 1.765-10 22TE~-06 1.13£-05
RU106 1.23F=C5 NO DATA 1.556-06 NO DATA 7 105-05 2.0lE=-03 1.20€6-04
AGLIO™  1,73E-C6 1.04C2-00 9.995-07 NO DATA 3.13E-06 B.4eE-Ch 3.41F=05
TEL29M 6.10E-C7 2.80E-07 &.34E-08 1.75€=07 NO DAiA 6.726-05 9.38E-06
TEL27® 2,258<06 1.C2f=00 2.73E-07 S.4BE-07 B8,176-08 2.07E-04 1.99€-05
Tew2z 2.51E=10 1.14F=10 5.52C~11 1.77C-10 9.10&~10 1.4C€-Cé6 1.01E-0S
FTEI29% |,.T4E-06 B8.23C-07 2. BIE-O? 5.72E~=C7 6.49c-06 2.47E-0% S.04E~CS
TE129 B.B7E-12 4.,228-12 2.20¢- lZ 6.«%E~12 3.32E-11 &,.12€-07 2.02£-07
TELIIM  1.23€-08 7.51L-09 S5.03E-09 9.06E<09 5.49E-08 2.97E=CS 7.76C-05
TELIL Le9T7E=12 1.040=12 6.72E=13 1.55€=12 7T.72E-12 2.92C-G7 1.89E-09
TE132 “.508=02 V,03E-08 2.74E-08 3I.0TE-08 2.44E~( 5.61£-05 5.79E-05
i 130 T.8CC=07 2.247-08 5.905‘97 1.86E=04 J.64E-C6 KO DATA l.l&E-DB
I 131 4.43E-06 &.14F=00 %€~ 00 1.830=03 1.05€-05 N0 DATA 8.11F-07
1 132 Le99E=07 S.67e=07 1.97 L-O7 1.89E-05 B,6SE-07 NO DATA 1.59£=07
i 133 Le52F=C6 2.560~00 T.78E=NT 3,650-04 &,&%E-086 NO DATA 1.29E-06
I 134 1.11E=-07 2.9CE=-Q7 l.05£°07 4.94€E-086 4.58E-0T ANO Darta 2 $5C-09
1 135 ©.62€-07 1.18C-06 &, 365-07 T.76E-05 1.86E~-0L NO DATA 8.69[ 07
CS13s 6.288~05 1.41{-04 0.E0E=-D5 NO DATA $.69E-C5 1.83€-03 1.22E-06
CS1ie 6.44E~06 2.42:-05 1.TIE=-0S NO DATA l. BE 05 2.220-06 1.36£-06
Cs5137 6.38€E-05 1.06E-0¢ 3.89E-0Y NO DATA 1.505°05 l. 5[5-0) 1.06E-08
csi3s 95.82E-08 1.07E=07 5.59C-08 NO DATA B.28E-08 9.84E-09 3.38F-11!
BA139 Le6TE=1C 1.18E=13 &,876-12 NO DATA FollE-13 @.08E-07 B.06E-07

- ——
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TABLE 5-6, CONT'

INMALATION DUSE FACTORS FCa 1[ERAGER
(MKEM PER PLT INHALEL)

NuCL 1 o€ eOuE Live® T.300Y THYPOID Y IONEY LUNG Ci-Lt1
] 2o S54E-N6 2.BLF-05
3E=l146 4. .110-07 9.33F-14¢
2 2.39%-37

5.9%E-20

Bal40 6.B84(-06 A,587-09 &.40F-0T7 NO D2TA 2.F
seaisl 1.18E-11 1o32F=1% 5,930(-13 NO Cavta 1.2
Pals Q. LJE=12 S.030=1Y% 2.C6C0-13 NO Carvs 3.9

Lals0 2.99(-08 2.95(-08 7.82C-09 NO LAIX NO DATA 2.488=-05 £.,09F-05
LAL&? 1.200=10 S.318=11 1.32E-11 NO Qalta NO Data 1.2Te=-06 1.500=06
CEl&l J,550-06 2.317-0C6t 2.TIE=-0T NO BaATA l«llt=06 7.676-0% 1.58[-C

CEL4) 3.32E-08 2.426-C0 2.79€-07 NO LaTa 1.086-08 1.63E-0% 3.19f-0CS
CEL4s 6.11E-Cé 2.%530-04 3,23E-05 NO Dara 1.518=06 1.670=C3 1.088-04
PR14) 1.6T70-06 6.64E-07 8.2036-00 NO Dala 3.B6L-07 6.04E=0% 2,670-C5
VRI44 5.3TE=12 2.,205-12 2.726-13 NO Dara 1.26E=12 2.19€=-07 2,94E-14
sDl1a? Q.03E-CT 1.070-06 6.41E=-08 ND DAlA 6.29E=07 &.650-7% 2.28F=05
w 187 1.906=09 1.225-09 4.27€-10 NO CATA NC DA1Z  5,82(0-06 2.21F-05

P23S 4.23E-C0 3-99(-09 2.21E-09 NOU DalA 1.,29E-08 R, l11E-006 1.656-05

. . — - - - P rmem s g - p— i —
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TABLE 5-7, CONT'D

INHALATION OLSF FACIURS rOon CHILD
(“R{M™ P[RR PCIl INHALED)

———

~UCLIDL fuvE LIVER T.o00Y THYROID KIUNEY LUNG Gl-LL!

Y 9% 5.04C=08 NQ DATA 1.36L=09 ~NO CATA NO DpaTA S.015-05 1.0%E=-04
n 95 9. 13F=05 1.132=0% 1.00E-05 NU CAla 1.61E~0% C.03F=04 1,6%C=05
IR 97 2.070-08 7,3540=09 4,32(-09 1l UATA 1.0%~-"3 3.06E-0% 9.49E-05

NA 95 6.35(-00 2.48E-06 1.77¢-006 NN DATA 2.33(~06 1.66F=04 1,00F=-05
¥0 99 KO DATA 4,66E-0b6 1.1%€E-08 KO Daty 1.C6€=07 3.66E-05 3.42E-05
TC 99% &4.B1E=13 “.610l~13 1.56E=~11 nHO DATa 1.37€=11 2.57C=C7 1.30E~Cs

FERBBS O RGBS GO S EE® - - - e e e e s

TC101 2.19C-16 (,30F=14 2.915-13 NO ULA&TA 3.72€=-13 1.5RE=-NT &,41°%-09%
RUICS T.55¢=07 KD DATA 2.90F=07 NO DATA 1.706=06 1.79€-04 1.215-CS
RULIDS “.13E=1C NU DATA 1.5CC-10 KN DATA 3.03-1C 4.300~-06 2,492-0%

RUIDE 3.6BE-C» NU DATA 4.57F-06 NO DATA “.97F=-05 3.BT7E-C3 1.186E=-04 ,
ACLIO™ &,56E-06 3,08I-06 2.47E-006 HNO DATA S«764L~04 L.4BFE-03 2,71E=05
TE125% 1.826-06 6.295-07 2.47E-07 5.20%=07 NC DalA 1.29€-04 9.13c-Co

- —— - - - -

TEI27M 6,726-06 2.318-00 EB.10E=07 1.64E-086 1.726-05 4.000-04 1.S53F=05
TELZ? To4E=1C 2.57C=10 1.6%=10 S5.30E<10 1.912-09 2.71F-06 1.52€=0S
1E127% S.19E6-C& 1.85€-06 8.22€-07 1.71C-06 1.36E-05 &4,76E-04 4,91E-05

TEL29 2,04F=11 9.45E-12 &.4640=12 1.93E-11 6.94L-11 7.93E=07 6.896-06
TEL3lr  3.63E-CR  1,L0E-08 1.37€-08 2.645E-08 1.0BE-07 S5,.56E-05 B8,328-05
TEL3] 1-87[ 12 ?.‘8-012 l 78C~12 4.59%=12 1.59C~11 S5.55€-07 13.60:-07

TeE132 I.JO[ e7 7.36[-08 7.l‘g-38 8.48E~-08 &4.79E-07 l.CZE-DG 3.728-05
I 150 2.21E-086 4,435=-06 2.28E~06 4.99C=04 6.61i~N6 NN DATA 1.385-06
I 131 1430€=-C5 1.30F=05 T.37€E-06 4.396-53 2.13£-0% NO DATA T+68E=07
i 132 5.72E-07 1.105-06 5.076-07 S5.23F=05 1.69E-C¢ NO OATA 8.65E-07
I 133 €. 68(=06 5.~91-06 2.08E-06 1.04L-N23 9.13t-06 NO DATZ l1.48E~Co
I 134 3.1TE=07 5.843-07 2.67E-07 1.37E-05 B8.92E-N7 NO OhTA 2.5BE-07

I 135 1o33E-06 2.36E-06 1.12E-06 2.140-04 3,020-06 NO DZTA 1.20€~0¢
CStis Le760=04 2.74C-04 6.0TE-05 ~O DATA E.33E=05% 3.2TE=0S5 1.04E-CH
CS13s 1.76E~05 &,.62E-0C% 3, l«E 05 NO CATA 2+58E-05 3. 93‘-“6 1.13E-006
CS137 2.45C=-06 2.23C-06 3.«7F 05 NO DATA T.63(=-0% 2. Clt =05 9.7R€E-07
CS1as l7T1E-07 «27E=-0T 1.50FE-07 NO DATA 1.6CE=-0T7 1.04C~-0C 7T,255=08
Bal3y 4.S8L-1C 2.60F=13 1.4%F=11 NO DATA 2.330=13 1.56F~0. 1.56f-C5

- - —_——————— -~
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TABLE 5-7, CONT'D

INHALAT[ON QUSE FACTORS FOR CHILD

(MREM PR PCI IVHALED) .
NuCLIC BUNE LIVER r1.000Y THYROIC KIDNEY LUNG Gi-LL!L
CAl4&Q 2+C0E=09 1.75F=08 1.17C-00 KO DATA S«711.=C9 &,.71€E-04 2.75E-0S

Balel 9.29L=11 2.9%(=14 1.72F~L2 NO UATA 2.562=16 1.09E=07 1.44E-08
Bais? 1.3% =11 7,73C=15 7.9sC~13 NO CATA 7.070=15 4.44E-Q7 T.41F-10

LAL&O 1o74E~07 6.08F-C8 2.04C=-08 NU DATA NO Dara ©,94E-05 6.10C-05
LAl&2 3.50E=10 1. 10 3,44C~11 ND SaTA NO OarTa ?2.356=-06 2.05(-05
Ctlslt L.COE-D05 S.28£-N6 7.83E-07 NG DATA Qo31E-NE 1.47E-04 1.53C-05

CEl&) 2.892=-08 5.3%:-08 7.77C-N9 NO DATA 2.268-0% 3,12E-05 3.44E-0S
CEl&s 1.835=03) 5.72:~0Ce 9.7T76-05 %O DATA 3.l Te=04 «23C=0) 1.05C-0N4
PR1e} §.99C=06 1.5CE=C6 2.478-0G7 NO DATA Belle=07 lL2E=-06 2.63E-0S
PR1&4 leblE=11 4.99%=12 B8,10E=13 NO DATA 2.64k=12 4,23C-N7 £5.,327-08
NOL4T? 2+920=086 2.3865=06 L.B6F=07 NO DATA l.30E-C6 B.87t-0S 2.22F-0S
W 187 &.41E-C9 2.6lE-09 L.17F=09 NN CATA NC Qara 1.11E-05 2.46E-05

NP2 9 1.206E=-07 9.045~09 6.35E-279 ~O DATA 2.63E-08 1.97E-G5 1.73E-05

g



- gp—

Gl=-LLl

4.62F=07
3.79€-00
T.54F=06

1.15€-05
2-555-07
5.065'06

5.12€=05
T.82£-07
1.77€=-05

T.9%€=06
2.28E~05
l.73E-06

3.,58€-05
1.07e-05
3.57E‘05

Q.64E-C6
LT E=2¢4
LY E-2¢4

4.87E-08
6.5T7E-05
9.36E-05

5.265005
1.00€-04
T.43E-05

1.68E=06
$.02€E-05

TABLE 5-8*
INMALAT|ON DOSE FACTCRS FNR [NFANT
(MREM PER »PCIl INHALED)

NUCLID BUNE LIVER T.40CY THYROID KIDNEY LUNG

H 3 NO CaTa 6.L2E-07 4. 62E-0T7 4. L2F=07 4&,8628-07 &.62E-07
C 16 1.89E-05 3.79C-06 3.79E-06 3.792-C6 3.79E-06 13I.79€E-06
NA 24 T.56E=Co 7.54L=006 7,54E-06 7,.54E-06 7.54E-086 7,54E-06
P 32 1.645E-03 B8.03E=-05 5.53E=-0% NO DATA NC DATa NO DATA

CR S1 NO LATA NO CATA 6,37€-08 &.11E-08 9,45E-09 9.17€-06
N 54 NO DATA 1.81€E-05 3.56(-06 NO DATA 3.56E-06 T.14E=04
MN S6 NO DATA 1.10F=09 1.58E~-10 O DATA T«B6E~10 B8.95E-08
FE 55 1.41E-05 B8.39E-06 2.38E-06 NO DATA NC DATA 6.21E~0C5
FE 59 9.69E-06 1.682-05 6.77E-06 NO DATA NO DATA T.25E-04
CO 58 NU DATA 8.71E-07 1.30€E-06 NO DATA NO OATA 5.55€E=04
CC 60 NO DATA S.73E-06 B8.41E-06 NO CATA NC QATA 3.228-03
NI 63 2.62E=04 | ,66E-05 B8.29E-06 NO CATA NO DaTa 1.49E=C4
Nl 65 1.71E-09 2.33C~-10 B8.79E-11 NO DATA NC DaTa 5.80E-06
CU 64 NC CATA 1.346-09 5,53E-10 NO QATA 2.B4E=03 6.64E-Cs
IN 65 1.38E-05 &.47E-05 2.22E-05 N0 DATA 2.32E-05 4&,82€-04
IN 69 3.85€-11 6.91E~-11 S.13E-12 NO DATA 2.R7E~-11 1.0S5E=Cé
AR 83 NO DATA NC CATA 2.72E-0T7 NO DATa NC DATA ND DATA

KR B84 NO DATA NO DATA 2.86C=07 NO CATA NC DATA NO DaTA
BR 83 NO DATA NQ CATA l.46E-08 NC DATA NC CATA NG DATA

20 86 N0 DATA 1.36C-06 6,30E-05 NO CATA NO DaATA NO CATaA

°0 88 NO DATA 3.98E-07 2.05E-0T7 NO DATA NO DATA NO DATA

RB 89 NO DATaA 2.29E=07 1.67E=07 NO DATA NC DaTa NO DATA

SR 89 2.84E-04 NQO DATA 8.15C-06 NO DATA NC DATA 1.645E-03
SR 90 2.92E-02 NU DATA 1.856-03 N0 OATA NC CATA 8.03E-03
SR 91 6.836-08 NO DATA 2+4TE-09 NO DATA NO DATA 3.76E-05
SR 92 T.50E=-09 NQO DATA 2.79E-10 NO CATA NO DATA 1.70€E-05
Y 90 2.35€E=-06 NC DATA 6.30E-08 NO DATA NC DATA 1.92€~-04
Y 91¥ 2.91E-10 NO DATA 9.90€-12 NO DATA NC DATA 1.99€-06
. ©€.20E-04 NO DATA 1.12E-0S NO DATA NC DATA 1. 75€-03
Y 92 l.17E~-08 NO DATA 3.29E-10 NO DATA NC DATA 1.7S€-05

*Table taken from Regulatory Guide 1.109 (Rev. 1)

9.04E-05
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TABLE 5-8, CONT'D
INHALATION DCSE FACTORS FOR INFANT
(MREM PCR PCI INHALLD)

HucLiee BONE LIver T.800Y THYROIU KIONEY LUNG GIl-LLl

| RO & 1.07€=C7 NO UATA 2+91€E-09 NO DATA NC DATA S5.66F=0% 1.19E-04
LR 95 B.cb4l=0> 1.776=05 1.45€E-05 NO DatA 2.22¢-N5 1.25€-03 1.5SE=-0S
IR 97 1.670-07 1.83E=-08 8.360~09 NOU DATA 1.85€~08 1.8BE~C% 1.00E-04
NB 94 1120=05 4.5%:=06 2.706-00 NO CATA 3.37€-06 3.420-04 9.05E-06
MO 99 NO (CATA 1.18c=07 2.31E-08 NO DATA LeROE-0T 9.63C=-05 3.48E=-0S
1C 994 9.78C-13 2.006F=12 2.GL6E=-11 NO DATA 2.220-11 5.790=07 1.65E~08
TCi0l 6.0%€E=14 5.989C=14 S5,80F=13 NO DATA 6.97E=13 4,1TE=07 6.03€-07
RULIOC3 Lo44E=-06 NU JATA 4.85C-07 NC DATA 3.03t-C6 3.94C~-C4% 1.15E-05
aui10s5 B8.74E-10 KU DAT: 2.93E-10 NO DATA 8.,426-10 1.12E-05 3.44£-05
RU:CG 6.200-05 NU DATA 7.77€-06 NO DATA T61E-05 B.26€E=-03 1.176-04
AGLICY T7,13F-06 S.16E=06 13.576-06 NU DATA T.80£-086 2.62E-03 2.36C=05
TEL25M  3.400=06 1.420=06 &4.T0E~07 1.16E=-06 NO DATA 3.19€=C4 1,.22E-006
TEL2T™ L.19E=05 4.G3E=C6 |.4UE=06 V. 4BE-06 2.6AE=C5 9.37€="4 1.95E-05%
TE127 LoS59E-09 6.81L=10 3.,47E=10 1.22F=09 3,4TE=09 T7,35t=06 1.74E-05
TEL29% 1.CLE=-05 «,350-06 1.57€=06 3.91E-06 2.27t=05 1.20E=03 &.93E-05
TEL29 S5.63C=11 2.48C-11 le34E-11 &.82¢€-11 125 E~10 2.14E-06 |1.88E-05
TEL3LM T7,62E-C8 3.33E~08 2.579€~08 &.3BE-08 1.89:5=C7 1.42C=-04 B,.51E-05
TFE131 1.26E=11 S.87E~-12 3.57€-12 lo13E-11 2.8%~-11 1.476~-0¢ S5.87E=-06
TEL132 2+66E-07 1,69F=07 1.26E-07 1.95€=07 7.39:-07* 2.43E=04 3.15C-0C5
1 130 4,54E-Ce 9,91C-06 3.98F=06 lelGE=D) 1.79E-05 NN DATA l.42E-00
I 131 2+TIE-TS 3.,17€=05 1.490C6-0% 1.G6E=C2 3.70%5-05 ND 0DATA T.56E=07
P 132 1.21E-0¢ 2.33E=-05 8.99C-07 2 lE=04 2,.K2E-06 %0 DATA l.36€E~06
i 133 946E-06 1.Y7E=-C5 4. 000=06 2.54%5=03 1.60€=-0% NO DAT! 1.54€E=-0C6
I 134 6.58E-0T 1.34€=-06 4.79E-07 JLIBE=-05 J.49E=Co NO DATA 9.21E-07
I 135 2.760=08 S,4!F=06 1,98E-06 &.97(=04 bL.NSC=06 NO DATA 1.31E-06
CS13a 2.83C~04 S,026-064 5,32F=-05 NO DATA 136E-06 5.69E-C5 9.52:-07
CSilde 3.45€-05 9.,01C0~-05 3.78£-05 NO DATA 6,03E-05 B.40E-0& 1.025-06
CsS13? 1.928~06 4 ,37F=04 3,25€-09% NOC DATA 1.23E-06 5,09C(-05 9.53C-07
CS118 JOHLE-07 H.58L=-07 2.B4E-07 NQ DATA 2.93E~C7 &, 6TE=08 0.26F=01
BAL139 1.066=-09 7.03€-13 3,07E=11 NO DAY G.23E-13 4,250-0% 3.64F-05

-
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HUCLICE eOKRC

-

HAL&OU 4.0N(-0%
tAL4] 1.12E-10
Hals2 2.04E(-11

LAY&D J.61E-C?
LALG? 7.36E-10
CElal 1.78E-0S

- -

CElal 2.929C-01
cElas 2.28L-03
PR143 1.00E-0%

PR14G& 3.42c-11
ND14? 5.67L-006
w 107 9.260-09

NP239 2.65€-01

TABLE 5-8, CONT'D

INUHALATLION UNSE FACIORS FOR INCANT
(MRIM PLR PCT InMALED)

LIVCR 1.800Y THYROID KIDNEY LUNG
«.000-0r 2.07F=NG N0 CATA 9.%59(-0% 1.141=-03
7.I00=14 3.%5k=12 NO UATA G.b6 =14 2.1285-006
2:3067=14 1.640E-12 NO DATA 1.36L~14 l.11C=0¢C
le@ =07 3,63{-008 NO 0ATA NOC DATA 1.207~06
2.69E-10 6.406fE-11 N0 DATA KO UATA 5.67F=006
1.196-0% 1.62€6=-006 %0 DATA 3,75 =006 3.069F=N4
1.30€=97 1.59€-08 N QATA 4.03-08 8,30
B.u5t=04 1,20E-04 NO DaTA 3.84L~U4 T.035-.3
3.74E-006 &.97E-07 NO LATA l.410-06 3.09{=0¢

1.32C-11 1.72C-12 NO CATA 4.R0E~-12
S.b1F=06 3.,575-01 X0 DATA 2+25E~96
-.445-09 2.23E-09 NC DATA NQ DATA

2.31C-08 1.346-08 NO DATA 4.73L-08

€, 25%€E-C5

Cl=LL!
2.740-CH
1.39F=006
4,950-07

1.56L~04
CINLTVUS

1.780-05



TABLE 5-9*
EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND
(mrem/hr per pc\/mz)

— e e t——— . — . — =

Element Total Body skin
H-3 0.0 0.0
c-1é 0.0 0.0
NA-24 2.50e-08 2.90E-08
P-32 0.0 0.0
Cr-51 2.20E-10 2.60E-10
Mn-54 5.80E-09 6.80E-09
Mn-56 1.10€£-08 1.30E-08
fFe-55 0.0 0.0
Fe-53 8.00E-09 9.40£-09
Co-58 7.00£-09 8.20£-09
Co-60 1.70£-08 2.00£-08
Ni-63 0.0 0.0
Nr-65 3.70€-09 4.30E-09
u-68 1.50£-09 . 70€-09
Sn- 5 4.00E-09 4.60E-09
In-63 0.0 0.0
Er-83 6.40€-11 9.30E-1
Br-84 1.20E-08 1.40£-08
Br-85 0.0 0.0
Rb-86 6.30E-10 7.20E-10
Rb-88 3.50E-09 4.00£-09
Rb-89 1.50£-08 1.80E-08
Sr-89 5.60E-13 6.50E-13
Sr-91 7.10E-09 8.30E-09
Sr-92 9.00E-09 1.00e-08
Y-30 2.20E-12 2.60E-12
Y-91M 3.80€-09% 4.40£-08
Y-8l 2.40eE-11 2.70e-1
Y-§2 1.60E-09 1.90£-09
Y-93 5.70E-10 7.80E-10
Ir-95% 5.00€-09 5.80£-09
Ir-57 5.50E-09 6.40£-09
Nb-35 S.10E-09 6.00£-09
Mo-99% 1.90£-0% 2.20E-09
Te-G9m 9.60E-10 1.10E-09
Tc-101 2.70£-09 3.00£-09
Ru-103 3.60E-09 4.20€-09
Ry-105 4.50£-09 §.10£-09
Ru-106 1.50E-09 1.80€-09
Ag-110M 1.80£-08 2.10£-08
Te-125M 3.50E-11 4,80E-11
Te-12/™ 1.10€-12 1.30E-12
Te-127 1.00E-11 1.10E-1
Te-125M 7.70€-10 9.00€-10
Te-129 7.10E-10 8.40£-10
Te-131M 8.40E-09 9.30E-09
Te-131 2.20E-09 2.60E-06
Te-132 1.70€-09 2.00E-09
1-130 1.40€-08 1.70£-08
.13 2.80E-09 3.40E-09
1-132 1.70€E-08 2.00€-08
1-133 3.70£-09 4.50E-09
1-134 1.60£-08 1.90£-08
1.20£-08 1.40€-08

1-135

*Table from Regulatory Guide 1.109 (Rev. 1,
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TABLE 5-9 Continued

Eloment Total fody
Cs-134 1.20€-78
Cs-136 1.50€-03
Cs-137 4.20£-09
Cs-138 2.10£-08
8a-129 2.40E-09
Ba-140 2.10£-09
Ba-141 4.30£-09
Ba-)42 7.90£-09
La-140 1.50£-08
L2-142 1.50£-08
Ce-141 5.50€-10
Ce-143 2.20€-C%
Co-144 3.20E-10
Pr-143 0.0
Pr-idd 2.0CE-10
Nd-147 1.0CE-09
w-187 3.10¢-09
lp-239 9.50E-10

Skin

.40£-08
.70£-03
.90£-09
.40E-08
L70E-09
40t-09
.90E-0%
.NoE-09
.70€-08
.80£-08
.20t-10
.50¢£-03
.70E-10
.0

.30£-10
.20E-09
.60€-09
. 10E-09

e e R Tt I T

PR ——



TABLE 5-10% BRAI I

STABLE ELEMENT TRANSFER DATA

r.(Cou) F

B

iv f
£lement veg/Seil Milk (d/t) Meat (d/kg)
H*e 4.8t 00 1.0E-02 1.2€-02
Coe 5.5¢ 00 1.2£-02 3.1E-02
Na 5.2£-02 4.0£-02 3.0£-02
P 1.1E 00 2.5€-02 4.6£-02
Cr 2.5E-04 2.2€-03 2.4€-03
Mn 2.9€-02 2.5€-04 8.0E-04
Fe 6.6£-04 1.26-03 4.0£-02
Co 9.4€-03 1.0£-03 1.3E-02
Ni 1.8£-02 6.7€-03 5.3€-02
Cu 1.2€-00 1.4E-02 8.0£-03 |
In 4.0£-01 3.9€-02 3.

Rb 1.3€-01 3.0E-02 -

Sr 1.7€-02 8.0E-04 6.

Y 2.6E-03 1.0E-05 4.

ir 1.7€-04 5.0E-06 %

Nb 9.4€-03 2.5€-03 2.

Mo 1.2£-01 7.5E-03 8

Te 2.5€-01 2.5€-02 4.

Ru 5.0£-02 1.0E-06 4,

Rh 1.3t O 1.0E-02 | A

Ag 1.5€-01 §.0€-02 ¥

Te 1.3E 00 1.0E-03 )

| 2.0E-02 6.0£-03

Cs 1.0E-02 1.2t-02 4.

Ba 5.0£-03 4.0£-04 3.

La 2.5E-03 5.0£-06 -

Ce 2.5€-03 1.0E-04 ¥,

Pr 2.5£-03 5.0E-06 4.

Nd 2.4£-03 5.0E-06 3

W 1.8E-02 5.0E-04 35

Np 2.5£-03 5.0E-06 2

*Table from Regulatory Guide 1.109 (Rev. 1)




LUNG

Gl=-LLt

.--------------------------.--o--..-----------------—----o-o--o---o--------.

- - — - -
TABLE 5-11%
INGESTIOYN DUSF FACTORS FOR AQULIS
I¥REM PER PCI INGESTED)
ILIVER T.ROCY ThYROIO KIDNEY
I5€=07 1.,C5E=-07 1.056=07 1.05&-07

+5BE-07 S5.6B8E-07 5.68.-27 5,.8:-07
+TOF=06 1.70E-06 1.70E=-06 [|.70t-06

1.0%€-07
S.68€-07
l.70€=-06

1.05€-07
5.68E-07
L. 70€=-06

R S S S R s P B S e P P PP r G e en T P rr esesee e bt St L R

R R S T P e T S P P OO TP O PR L I CO PR TATD B eB s BBaee

R e - —

HUCLILE BONE

" ] NO DarTa L
C 1s 2.84E-06 5
NA 24 1.706-06 1
P 32 1.93€-06¢ 1.
CR 51 NO DaTA NO
MmN 56 NO uATa -
MN S NO DATA l.
FE 55 €« 75€=-086 1.
FE 59 4.34E=-C6 1.
CO 54 NO DATA ?
CC &0 NO DATA 2.
5D 63 l.3CE=-Cs 9
NI 8> 5-285‘07 6.
Cu 64 NO OaTa 8.
IN 65 4.84E-06 |,
IN 89 1.01€-08 1,
MR 83 40 0aATA NO
HR 84 NO DATA NG
8R 35 NO DATA NO
RA 8% NO DATA e
Rg 838 NO DaTA 5.
H8 89 NO CATA -
SR 89 3.08€-C6¢ NO
SR 99 7T.58€~ 03 NO
SR 91 S.67E~ 06 NC
SR 92 2.15€-06 NO
Y 990 9.62E-09 wNQ
Y 91M 9,098-11 NO
Y 91 1.41E-07 ~NO
Y 92 8.45€E-1C NO

e et bl S,

«45e=07 1,.67E-06 NO LATA NO CaTa

20F=05 T.46E-06 NO DATA NC DaTa
CaATA 2.60E=09 1.57€-09 5.86E~10

«576-C6 8.726-07 NN DATA 1.38E-C8

15C=07 2.04€-0A NO DATA l.46E-07
ICF=06 4.43C-07 NO DATA NC Dara
C2C=05 3.91E-06 NO DATa NC Dara

14F=06 4,.72C-06 NO DATa NC DaATa

+OlE=-086 6,36E-06 NN DATA NG DOaTa

B6E-C8 3.13E-C8 NO DATaA NO LaTa
332-08 ).91€-08 NO CaATA 2.10€E-07
242-0% 0.70E-06 NO DATA 1.C3€-05

I7€-08 1.378-09 NO DaTa l.28E-n8
DATA 4,02E-N8 NO 2aTA NO CarTa
para s, 21&-08 NO DATA NC CATA

DATA Z.XGE-OO NO Dara NC DarTa
L1E=95 9.R3E-06 N0 QATA NO QarTa
us--oa l 21E-08 NO CATA NC Data

.OIE 08 ?.5?( -08 NO OATA NC DATA

OATaA 8.864E-06 ~NO DATA NC CATA
Oara 1.86E-03 NU OATA NC DaTA

OATA 2.29E-9T XO QATA NC DATA
CATA 9.30E-08 NN DATA RC CATA
QaTA 2+58E~10 NO DATA NC DATA

DATA 3.52C-12 NO CATA NO CATA
DATA 3.776-09 NO CATA NO DATA
Cara 2.47E~11 NO DATA NO CATA

*Table from Regulatory Guide 1.109 (Rev. l)

NO DaATA
3J.53E=-0C9
NO DATA

NO CATA
l.06E-06
2.85€-06

e S

nC CATA
NC DATA
NO DaTa

NO DATA
NO DATA
NC CaTA

NG CATA
NO CATA
NO DarTa

NC CAaTa
NO DATA
NO DATA

NC DATA
NO Dara
NO DATA

NO OATaA
NO DATA
NO DATA

N DATA
NO DATA
NO CATA

2.17€-05
L.59E-07
1.40E=05

J.67E-06
1.79€e-06
3.%0€E-05
1.51F=C5
4,028-05
1.88E-06

L.74E~-06
7.10€-06
9.70€-06

R R B T r P O SRR BB AE R BB T PBDRORET CBBES eSS

2.96E-09
5,796-08
+09E~13

LT £-24
“.16€-06
5.365-(9

et —

2.33€-21
4.94E-05
20'95-05

2.70E-05
“.26E-05
1.02€~ Oh

2.7~ lO
7.76€-05
1.48E-05
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TABLE 5-11,

CONT'D

INGESTION ONSL FACTORS FOR 2DULITS

, (MREM PIR PCI INGESTTOD)

i NUCL 1 OF BONE LIvER 1.500Y THYRDIC  KIDNCY LUNG Gl-tL!
Y 93 2.6GC=C7 NO DATA 7.640T=11 NO DATA NO DATA KO DATA 8.,%0F-05
IR 75 3.04£-0R 7.7%=-C9 ¢.600=09 NO DATA 1.53E-08 NO CATA 3,09€-05
n 97 1.6RE=07 3.39:-10 1.59%€E=-10 ro DATA 5. lZE 10 KO CATA 1.05€-04
NR 9% 6.226-C9 3.400-09 1.BGE-DS ~o carta ¥ 42& C9 NO DATA 2.10E-05
M0 99 NO DATA 4.316-96 B8.206-07 NO DATA 9,76k=06 N0 DATA 9.99€=06
1c qvu 2.4TE=10 6.98:=10 B.B897E-09 NO DATA 1.066-08 3,42E=10 4,13C-0C7
ICIOI 2 54E=10 3.60L-10 3.59E-07 NO DATA 6.59E=09 1.87C=10 1,10€E=21
auvles 1.65C=07 NOU UAIA 7.976E-08 NO CATA 1.06E=07 KO OATA 21 LE~DS
RUL0Y 1.40=-08 nNu CATa 6.08E-09 NO DATA 1.99€=-0T7 NO CATA 9,42E=06
RUL08 2.75€6=06 NO DATA 3,486-07 NO DATA $.31E~06 NO DATA 1.7CE=04
AGI10% 1.608-07 1.680=-27 8.,75C-00 NO DaATA 2.91(-07 NO DATA 6,00E-05
lilzsu 2.L%€-06 9.71E-07 3 $9L=-07 B8.06F=07 1.09€=-05 NN CATA 1.076=05
lE\27' 6.TTE~-C6 2.420-006 e 25C=07 1.735-06 2.75€-05 NO DATA 2.27E=CS
TE127 1. ICE=07 3.9%E-08 2.38(-08 3.15E=08 &,4BE~-07 ND CATA B.GLEBE=06
TEL29M 1.1%E~- cs 4.295=00 1.R2E-06 3.95E€-06 4.B80E~05 NO DATA §,1%E=05
TEL129 .xae-oe 1o1PE-Q08 T7.69E-09 2.41E-N08 1,32E-07 NOC DATA 2.37€=08
1CI3IM 1,.73C-06 B.40 =07 7T.0%E-07 1.34(-06 B.57E-06 NO DATA B8.4CE~0S
TE€131 1.976=08 B,230-00 &£.22[-09 1.62E-08 8.62E-00 KO CATA 2.787=¢C9
1F132 2.52€=06 1.035-08 1.538~"¢ 1.80E=C6 1.5TE=05 NO DATA «T1E~05
1 130 7.5¢C=07 2.23=n6 B,30E-07 1.89C~C¢ JeBL=06 N DATA G2E-56
1 131 4.16E=C6 H.955-06 3.41C=-06 1.95€E=03 1.0lE=05 NO DATA 1.51C=-06
1 132 2.03£=07 S5.43Ff=07 1.90C-07 1.90E=05 8.65L-07 NO DATA 1.02€=-07
1 133 1.426-06 2.4T5=06 7.530-07 3.635-04 4,3'0-06 NO DATA 2.22€6=00
1 134 1.06E-C7 2,80(-07 1. cxt 07 4.99F=006 4.58E-07 ND DaATA 2.51C~10
T 135 4,43E5=-07 l.162-06 —.23;-07 7.65C=05 1.86E~C6 NO DATA 1.3)€-006
Ci134 G.22E-05 1,650-04 1.,210-04 KO DATA 4.79L-0% 1.59E~05 2.57°(~06
Cs136 6.91E-C6 2.575-05 1.,85E-0% NOU DATA 1.43E=05 1.96F=06 2.92E=06
csS1137? 7.976-0% 1.C9L=-04 7T.14E-05 NO DATA 3.70E~-05 1.23E-05 2.11C-06
csS13s 9.92€-08 1.09E-07 5.40E-02 NO DATA C.O0LE=08 T7.91C-09 & 065C=-13
6all9 S.70E-C8 &.912=11 2. aaf-oq NC DATA 6.46E=11 3,92E~11 1.T2E-C1T
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TABLL 5-11, CONT'D

INGESTION ONSC FACTORS FOR ADULTS
IMREM PLR PCIL INGESTCO)

NUCLILUE BONF LI/ .R T.A00Y THYROID KIONEY LUNG Gl-LL1

DAL« 2.030=C5 2.55¢=08 1.33€=-06 H40 DATA B.67e=09 |.46F=08 4,.18E-0S
rAlG] € TIE=CB  Va%6C~11 1.59€-09 NO DATa J.I1E=11 2.02E=11 2.22E-17
nals? 2.13E=-CR 2.18¢=-11 le34=-09 w0 DaTA 1.835f=11 1.24C=11 13.00E-26
LAal40 2.500-09 «262-09 3.33C=-10 NU DATa NC Darea NO DATA 9.25€E~08
LAle?2 L.28C~10 5.825=11 1.45E-11 NO DATA NC DarTa NO DaTA 4,256-07
CELG) 9.56L-09 &,)8F=09 7.18C~-10 NO DATA 2.94(-09% NO OATA 2.,426-05
CELl43 LioSE=-CT? 1.227F=06 1.35€6-10 NO DATA S.37E=LC NO DATA 4.58E=-05
CElas L RBE-CT 2.5645~-CT7 2,626-08 NO DATA e lE=DT NO DATL L.65E-04
PR14) 9.20E-03 3.69I-09 4,.%E=-10 NO DATA 2.13E-09 NO DATA ©.03C-05
PRI44 J.01E=11 1.25%-11 1.54E=12 NO CATA T.05€=12 N0 DATA 4.33€~-18
NO147 6.29E=C9 T.278-09 4.V5E-10 NO DATA «25E=-C9 NO DATA 3.49E-CS
w 197 1.03E-07 B8.61E-08 3.01E-29& NO DATA NO DaTA ND DATA 2.82:~-0C5

P23 Le1%€=07 1.170-10 &6.45E=11 NO OATA 3.65C=10 NO DATA 2+40E-05

— e~

P
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TABLE 5-12%
INGESTION JCSE FACTYORS FCR TEENASER
(MRE» PER PCI INGESTFD)
NUCL ICE BONE LIVER T.AOC0Y THYROLD YIDNEY LUNS Gl=LL!

" 3 NO DATA 1.06F=0C7 1.00E=07 1.06r=C7 1.76E=07 1.06E-07 1.0¢E-07
C 1« 4.06E-06 P.126-07 B.12¢-07 B.12F=-07 B,.12E-07 A.12E-C7 B.12F=07
NA 24 2.30E-086 2.20E-"¢ 2.3CE Ob 2.30C=-06 2.30c-06 2.30E-26 2.307-06

P 32 2.76C-04 1.71C~-05 1.07€- OS NO DATA NO DATA NO CarTa 2.32E-0%
CR 51 NU DATA NC [aTa 3.606=07 2.00€6=09 7.99e~10 5.14(-09 6.05(=-C7
N S NQ DATA 5.7CT=00 1.17E-06 NO DATA 1.76€-06 NO DATA 1.238=0%

- e -

MN 56 0 DaATA 1.%58(~-07 2.81g-08 NO DATA 2.00c=-07 NO DATA 1+04E-DS
FE 55 3.78E~06 2.0LBF-06 b,25€-07 NN DATA NC NATA 1.7TNE~06 1.16E-006
FE 59 $.87E=-06 1.37E-C5 5, 29&-00 NO DATA NC OaATA 4,32C=06 3.24E-05
CO 58 NO DATA 9.72E-07 2.24E- Cb NU DATA NO LATa NO DaTa l.34€-05
CU &0 NO DATA 2.E1E-06 6.23F-06 NO DATA NO OuTa NO DATA 3.66E~-05
Nl 63 1.77E=04 1.250-05 0©.00E~06 NOU DATaA N DATA ND DATA 1.99€-06

NIl &5 T.49E-07 9.57:-03 4.36(-08 NO DATA NO DaTa NN DATA 5.19€=006
CU 64 NO DATA 1.15E-07 S5.41€-08 NU DATA 2.71E-0T7 NO DATA 8.92€-06
IN 65 5.76E=06 2.C01-C5 9.33E-06 NO vATA 1. ?GE-"S NO DATA 8.475-06
IN 693 1.47€~-08 2.606-08 1.96E-09 NO DATA l.'?E 08 N0 DATA S.16E-C8
ne 83 NG DarTa NO CAaTA 9.74E-08 NO DATA ND DATA N DATA LY E-24
BR 8¢ NO DaTa NO CATA 7.22E-08 NO QATA NC DaTaA NO CaTaA LT E-24

BR 85 NC DATA NO DATA 3.056-09 NO OATaA NO DaTa NO DATA LY E-2¢
RB 86 NO DATA 2.78E-05 1.42€-05 NO 0DATA NC DATA NO CATA 4.615-06
"B 88 NO DATA G.JZE 08 4,5<(-08 NO DATA NC DATaA NO DaTaA T.30€6~15

K8 A9 NO DATA 5.505 08 3.89€-08 NO DATA NO DaTa NO DATA B.43F-17
SR 87 4.40E-04 NO DATA 1.26C-05 NO OATA NO DATA NO DATA 9.265-0%
SR 90 8.30E-03 NO DATA 2.0%E-03 NO DaTa NO DATA NO CATA 2.33F-04
SR 71 8.C7€~06 NO DATA 3.21E-07 NO DATA NC DATA NO DATA 3.66E-05
SR 92 3,05€6-06 NO DATA 1.30E-07 NO DATA NC DATA NO DATaA T.77€-05
Y 90 1.37e-C8 NO CATA 3.67E-10 NO DATA NC DATA NO DATA 1.13E-04

- - - -

Y 91 1.29E-10 NO DATA 4.93E-12 NO DATA NC DATA NO CATA 6.095-09
Y 91 2.01E=07 NU DATA 5.379€-09 NO DATA NC DATA ND DATA 8.24E-05
Y 92 1.21E-09 NO CATa 3.5CE~11 NO DATA NC DaTA NO DATA 3.32€-05

- -

*Table taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE 5-12, CONT'D

INGCSTION GNSE FACTORS FOR TCENAGER
(MREM »F2 »CI INGESTLD)

NUCL T 2E BUNE LIVER f.400Y THYQQOID KIDNEY LUNG Cr=Lit

Yy 9 3.83L-C7 NO Carta 1.056=10 NO DATA ND CATA NN CATA 1.17€=-0.
w9 4, 12E-C8 1.307=08 R,9F-07 NO DATA 1.71c=C8 &0 CATA 3.00€-05
7 97 - 175-09 L0910 2.18€-10 %O DATA T.11E6-10 NO LA 1.27E=-04
AR 95 8.22¢~- 00 4.203=09 2.%1C-09 N0 DATA &,62E-09 NO DATA 1.75¢=-05
0 99 NO Cata 6.030=06 1.12F=06 NO DATSA 1.30E=0% N0 DaATA 1.08(£-05
TC 99 3,326=10 9,24%-10 1.20F-08 NO DATA 1.38E=08 5,1&E-10 &.08E-C?
T¢ici 3.60E-1C ».122-10 5.03L-09 nO DATA M.26E-09 3,12E-10 8.758-17
QUiIn3 2:5% -c’ NU Darta 1.09E-07 ND DATA 5.01¢-6r NN DATA 2.13E=-05
RLI1CS S+18E=02 NO UATA B.458-097 N0 DATa «TS5E=0T7 NN DATA 1.765-05
RUILGE 3.72E-04 MO DATA 4,7%E=0T MNO [ATA T.58E=06 NO DaATA 1.88€-04
AGLIC™ 2.08F=07 1.94F=07 1.13E-07 ~NO DATA 3.708-07 NO CTara 5.45-05
TEI25% 3.33E-08 1.338=00 S5.12F-37 L.07C-086 NG CaTa KO DATA 1.13€-03

TRI27TK  Q.67E=06 J.u3E-08 1.15C=06 2.3CE-C6 3.92L-05 NC DATA 2.418-05
re12? 1.56E~07 5,805~03 3.4CC-08 1.075=07 6.40€-07 NO DATA 1.22€-05
TEL29% 1.63C-05 &.056-0¢% 2+58E-086 5.206E-06 6.R2E-05 NN DATA 6.126-05

- - Dbttt L R

Tg12 ©.48E-09 1,67F5-00 +CIE-08 3.20€-08 1.38t-07 NP CATA 2.45F=07
TEL3LY 2,44E-06 1.17C<00 9.76E-07 1.786E-06 L.22E=05 NC UaATA 9.39E-05
TEL3 2.7SE-C8 1.15E-08 B,726-09 2.1%5€-08 1.22:=97 KO UATA 2+29C~09
TEL132 3.649C-00 2.21%=06 2,02€-05 2.33E-06 2.12C-05 RO CATA 7.005=-C5
I 130 1.03E~C86 2,98€-06 |,.13E-¢ 2:435-04 &,59E-C86 N0 DarTa 2.29E-Co
I 131 3.85E-C6 8.190=06 4.40i-06 2.3%E-03 1.41E-05 NN CATA 1.62E=-05

O7  T.3CE=CT? 2.62E-07 2.%6£-C5 1.15t-0¢ N0 DATA 3.18€-07
I 133 2.01E-C6 J.4lL=08 |.04E-06 4,76E-04 $.7C5=086 NO DATA 2.586=08
CT  3.87E-07 1.376-07 6.45E-06 6.10(-97 NO DaTe 5.10E-C9

I 139 8.10E-C7 1.57C-06 5.82E-07 1.016-04 2.48-06 KO ox
CSlis4 B.37€-0% 1.975=0C6¢ 9.14E-05 NO DAT2 6.2CE=T5 2.396-05 2.45E-0&
CSlde 8.59E~C6 3.38F5~0% 2.27C-05 NO DATA 1e84E~0S 2.906-086 2.728-06

R R —

TA l.7hE‘06

€si13? 1ol26-C4  1.49C=04 $,176-05 NO UATA S.07E=05 1.97+=08 2.12E~U6
CS138 Te760-08 1.49C-07 7.45E-08 NO DATa l.10E-07 +28E=08 b6,.76C-11
ALl 1.39€=0T7 9.78i~il 4.04%-09 NO DATA 9.228-11 6.T4E=1]1 1.24E-06

----------_-----------‘o.----------——------—----------.-------------------‘.

———
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TABLL 5-12, CONT'D

INGESTIO4 0D0OSE FACTONS FCR

NucLtLC BONE LIVER T.400y THYROID

Balsn 2.84€=0% 3.463-08 1.,R30-06 %O V&TA
Nalsl 6.710-08 S5.6G1T-11 2.24E-07 N0 Q4Ta
NAal&? 2.99C0-C8 2.719€-11 1.B4E~-09 40 DATA
LAL&OD 3.480-09 1.71C-C9 4.55C~-10 NO LATA
LAL42 179720 7 95F=11 L.9%~11 NO OATaA
Celsl 1.336-08 & SEC=09 J.02C-09 NO DaTa

CCls} 2:350-09% 1.71e=C6 1.S1E-L1O0 NO UATA
Crlas G.T6F~07 2.B85=07 3.74F-08 NO UATA
PR1I&G) 1.31E-08 5.23 =07 6.52E-10 NU DATA

PRI44 4.3CE-11 1.768-11 2.128-12 M0 DATa
NOLa? 97.380-09 1.02F-C8 6.11t-10 NO DATA
w 187 1.45E=07 1.19C-07 &,17C-08 NO DaTA

HP239 1.760-09 1.66E-10 9.226-11 NO DATA

-

(MREM PER PCT1 INGESTID)

TEFNAGFR
KIDNEY LUNG Gi=-LL!

1.18%-08 2.34F=-08 4&,38E-05
4.650-11 3.43E=11 1,643E~-13
2.53t-11 1,99€E-11 9.18C=20

- -

NC DATA KO DATA 9.32€~-05
NC DATR KO DATA 2.7 7=086
. I0C=09 NKC CATA 2.%¢7=05

TOLTE=-IC KD CATA %.14L~-C5
1.72€=07 NO DATA 1.75F=C4
3.NGE-C9 NO CATA 4.310-05

- - - -

1.C1F=11 KN DATA L. T4L~16
$.79C=-09 KN DATA J.08E-05
NC DATa NG CATA 3.22€-05

- -

$.21L=10 NO CATA 2.67C-05



TABLE 5-13%

INGESTION OCSE FACTDRS FOR CHILD
LMREM PTR PCL INGESTED)

NUCL I UE BON‘ LIVER T.h0uY THY201D KIDNEY LUNG GI=LL!

" 3 NO OAYA 24031607 2.0V¥E=07 2,038=07 2.N3c=~N17 ?.Olt 07 2.03€-07
[ ) 1.21€=05 2.%2E~06 2.420=06 QJ.42F=06 2.62E~08 2.426-N8 2.42€E-06
NA 24 95.90E-06 5.806-C6 5,8M0E<086 S5.80E=786 5.%0t=Ms 5.80£-086 5.R0E-06
LI P B8.25 =06 3.06C-05 3.1C6=05% 0O Dara NO Data NO DATA 2.2BE-05
CR 51 NO DATA NO LATA B.9%E=07 6.N6E="9 | ,35¢-09 9.02(=09 4,72€-07
¥N 56 w0 DATaA 1.276-05 ..us:~0o NGO DATA 3.000=06 NO OA!A 8.98E-06
MN 56 NC Dara 3.34C=07 7. snl =08 N0 DATA 4. HE-DT NO Olfl 4. A4E-05
FE S5 Lo1%€=05 6,10E-06 1.89%=06 NU DATA NC CaTA 3.456~C6 1.13E-08
FE 51 LeG2E=-CS5 2.67C-0% 1.336-05 NOD DATA NC DATA T.74E-086 2.78BE-0S
co su NU DATA 1.80E~086 5.9515=06 NO UATA NC Dara NO DATA 1.05€=0%
CO &0 NO DATA 5.29F=06 1.56E=0% NO LATA NO DATA NO DATA 2.93£-05
1 &3 5.38E-C4 2.CBF=05 1.83-05 NO DATA NO DATA NO DATA 1.94C-08
Ni 85 2.226-06 2.09F=07 1.226-97 NN DATA NC DATA N0 DATA 2.56E-05
LU 64 NU CATA 2.65E=NT | ,4HE=DT NO CATA S.72E-07 MDD CATA 1.15€-05
IN 65 Le3TE=NS  3.0SE~-0> 2.270+05 NO DATA 2+.10E-05 NN DATA 6.641E~06
IN 89 4.382-08 6.330-08 S,BSE-09 NO DATA 3.94(-N8 NO DATA 3.99E-06
WA 83 NO UATA NC CcATA L.TLE=Q7 NO DATA NG DATA NO DATA LT E=-24

4R B4 NO DATA NO DATA 1.93¢=07 NO DATA w0 DATA NO CATA LY E=24

AR H4s NO DATA MO DATA 9.12€~09 NO DATA NC DATA NO DATA LT E-2¢

i Ao NO CATA 6.706~0% &,128-09% NO DATA 40 CATA NM DATA 4.31F=08
ng 8a NO DATA 1.9CE~ 17 1.325-07 NO DATA NG DATA NC CATA %.32C-09
18 89 NO DATA 1.17€~ 07 l.06F=07 ~NO DATA N0 DATA NO DATA 1.02€-09
S8 8§81 1.320-03 %U CATA J.7TE-0S N0 LATA NO DATA NO UATA S.11€-0%
SR 90 1. 70&-02 MO UATA “.31E=03 D UaTA NO DaTA NO DATa 2.29E=-C4
SR 91 2.605-05 NO DATA 9.06E-07 NN DATA NO DATA NO DATA 5.306-0%
SR 92 9.03E~C6 NU DATA 3.62E=-07 NO DATA NG DATA NO DATA 1.7T1E=04
Y 90 4. 11E=-C8 NO DATA 1.106=09 NO DATA NC DATA NO DATA 1.17E=04
Y ¥ 3,82€-1C NO CATA 1.37€=11 NO CATA NO DaTa NN CATA T.648E-07
Yy 91 6.02€-07 NO CATA 1.61F=08 NO DATA NO DATA ND CATA 8.02€-0%
Yy 92 3.60E=09 NO DATA 1.03E=-10 "N DATA NOQ DaTa NO DATA 1 .04E=06

- B T ——— - -

*Table taken from Regulatory Guide 1.109 (Rev. 1)
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TABLE 5-13, CONT'D

INGEST TN DOSE FACTURS O CHILD
(MREm pr3 wCID INCESTED)

HUCL I LE 80~C LIvVER 1.50uy THYRQID  KIDNLY LUNG Cr-LL!

Y 93 1.140-02 NO DATA 3.130-10 KD CATA WU DATA  NC DATA 1.70€-04
r 9% FolOE-07 2.557-0 2.27C-08 NO DAlA 3.65t=00 KO DATA 2.6LE=-CH
IR AT L.99E-07  1.CIL=09 5.9GL-10 NO UATA lo&%L=09 NO DATA 1.53E=~04

- - - [ & B R L

NP 95 2.25€-0C8 A, T70E-09 6.20E-N9 KO DATA 8.73F=09 NO DATA 1.62€-05%
MO 99 NO DATA 1.33=0% 3.23C-06 NO DaTa 2.84¢-05 KO DATA 1.10€=05

L IC 99%  9,23E~10 1.,B1E-C2 3,.00C-0R NO DATA 2.43E-00 9.19€-10 1,03E-00

Iclol 107609 1.12¢=09 | ,42E-C8 NO DATA LT1L=0R 5.92=1C 3.546(~-09
RUIOY T.31E~57 NU CATa 2.01C-07 NRC pATA l.84L=C0 KN LATA 1.£9€-05
BU10Y 6.45E~08 NO LATA 2.345-00 N0 DATA S.01C=07 NO DATA 4.21E-05

PUICS 1.17€-05 NOU OaTA l.46F=06 NG DATA 1.98E-NS5 NO DATA 1.82E=04
AGLION 9.39E-CT7 3,04(=07 2.91€E-07 NO DATA 6.7BE~CT KO PATA 4.33€-05
TEL25M 1.14E~05 1,09€-06 1.52€-06 3,20E~C6 NO DATA NO DaTA 1.10F=05

SR ettt Ll B bl R

FEI27M  2.89€-C5 7.78(=06 3.430-00C 6.91C-06 P,240~0% NO CATRA 2+34E-05
16127 4. T1E-CT 1.27¢=07 1.01E=07 3.,26C=07 1.34E=06 NO DATA 1.84E~05
TEL29% 4,B7€=05 1.36E=0% 7.%uE=06 1.570=05 1.43E=-04 NO DATA Ye940-09%
1c129 1.364E=07 3,74C-08 3.18€=0R 9.56Ff=28 3.72E=0C7 NKO DATA B8.36£-C6
TEI3IM 7.20€-06 2.49:-06 2.65E=-00 95,12E-36 2.41E=0% NO CATA 1.0iC~06
TC131 8.30€E-08 2.935~08 2.,47C-08 G.I¥5E-08 2.%1€-07 NO DATA ©.368=-07

TEL32 1.01C=05 &,470=06 5.406-086 6.,516=06 4.1%E=C5 NO DaTA 4,50E-05
I 130 2.925=C6 5.90C=06 I, 04E~006 6.500-04 £.,82c-06 ND DATA 2.706E-Ce
I 131 1.726-C5 1.73(=05 9.B83E-006 5.720-03 2.84L=05 NO CaATa l.54C=086

I 132 8.00C-C7 1.47C=06 G.76E=07 G.825-09% 2.75E-06 N0 CATA 1.T3E=06
I 133 5.926~08 7.32(~06 2.77E-06 1.36E=03 1.220-0% KO DATA 2.95E-00
I 134 4. 19E=CT T.TBE-0T 3.58E<07 1.77E-05 1.19:=06 KO DATA 5.16E-07
1 135 1.75E=C6 3.1%E=06 1.,49E-06 2.79E-04 4,B3E-06 NGO DATR 2.400=006
CSlis 2.390-Cs  3.840-04 B8.10E-0% NO DATA 1.196=06 4&,27€-05% 2.07E-C0
Cslie 2.35E~0% 6.40L=0% 4.13(-05 NO UDATA J.44E=0% 5.13E-C6 2.270-0¢

- - - - -

cs137 3.27€-C4  3.130-06 4,02E-05 NO DATA 1.026=C6 3.867L=0% 1.96C-0¢C
CS130 2.28E-CT7 3.17E=07 2.01E=-07 NO CATA 2.23E=0T 2.400-C7 1.40C-07
BALYY & 4E=-CT 2.21C~-10 1.20E-00 NO DATA 1.93~10 1.307=10 2.39(-0%

-
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TABLE 5-13, CONT'D

INGESTIUNY SUSE racroas remr CnlLo
(MRC» »CT 2C1 INSLSTILD)

NucCL IuvE BONE LIVER 1.40CY THYROID KIONEY LUNG Gl=LLl

RAL&O B.31 =05 e28L=08 4.8.E-046 NO DATA 2,370 &,)4E-08 &,21€E-05
nALSL 2.000=C7 1.125=10 6.%1E-09 NO DATA ,.698=11 GL.58E=10 1.14C=-07
BALS2 8.764.=08 6.2%7¢~11 4,0087-09 NO LATA $.0%9 =11 A, 70C-11 1.14C-09
LAL&D 1.01€=-08 3,536-09 1.176-09 40 DaTA NC DATA 5O DATA 9.94E=05
Lal&2 S.264E=1C 1.675=10 5.21317-11 NO ODaTA NO DATA NG DATA 3.,J)1€-05
CElel 3.97L=0R 1.98(-08 2.54C-C9% NO DaTA B.68E=09 1O DATA 2.47E-05
CE14S  6.990=09 3.796-06 5.492-10 NO DATA  1.556=07 N0 DATA  5.550-05
CElas 2.08E-006 6.520=N1 1.lIE=07 NO GATA 3.01E=07 NO DATA Lei0F=Ca
PRI4&Y 3.93C-08 1.180-00 1.9%5=-09 N0 DATA 5.19L-09 NO DATA 4.,24C-05
PRI4S 1.29C=10 3.77%-11 6.49€-12 NO CaT2a 2.11E=11 NN DATA B,.59F=-013
NCL&? 2.79E=-08 2.26:-08 1.75C-09 N0 DATA 1.2640=-08 %0 DATA 1.58E=C5
w 187 4.296-07 2,.54%=07 1.14E-07 NU CATa NO DATA k0 CATa 3.57€6-05
HP239 95.25%=09 3.77F-10 2.65%~10 N0 DATA 1.09¢=09 NO DATA 2.79¢=05

- - —



TABLE 5-14 *

INGESTIUY UUSE FACTORS FCR INFANT
(agm PER PLI INGESTED)

UL it BONE LIvVER T.a0uy THY2UI0 KIDNEY LUNG Gl-LLl

H 3 NO DATA 3.085-07 3.00€-07 3. .CAF=-97 1,08(-07 3.0AC=-07 3,08E-07
L s 2.376=095 %.06f=06 S5.00(~06 5.086E-06 %.Cot~-06 5.06F=-086 S.060-=C6
NA 24 1.01E~DS 1.010=05 1.01E=95 1.CLi=9% 1.01£=-0% 1.0l1E=0> 1.01E-0C5
v 3 1.,708=03 1.008=06 6,59E=0% NO DATA NG DATA NO DATA 2.3CE=05%
TR 51 NO CaTa NOC DATA 1.41E=08 2.206=09 2.01E=N09 |,79E=08 &,11€=-27
“N 5S4 N0 Dava 1.995=05% &,516-06 NO DaTa “.4lE=N6 NO CATa 7.31C=0%
MN 56 NU CATA R.185=07 1.41%5=07 ~U LATA T.23=NT NO DATA T.643F=C5
FE 55 1.3%96-05 B,385=06 2.4CE-086 NO DATA NC DATA 4,196=086 1.165=00
FE 59 3.086-0% 5.387-0> 2.128-0% NO CATA NC DaTa 1.59€<05 2.57€=-0%

- - - -

Co 538 NO DATA J.L0E=06 B,93E-06 NO NATA NO DaTa NO LATA 8.97C=Cs
CC o9 NO DATA 1.385-09% 2.5%E-05 NO DLATA NC DaTa NO DATA 2.57E-08
NE 63 6.34E-C4 3.92¢-05 2.27€-05 NO UATA NO DaTa NO CATA 1.95¢-Cs
vl 6> 4. 70E~06 9.326-07 2.42¢~07 NO LATA NO CaTa N0 DATA €.C3E-CS
U eé ND Data 6.06t=07 2.82€-07 NO DaTA 1.N3E=06 NO DATA 1.25€-05%
IN 65 1.94E-05 6.21c2=05 2.91€-0> NO UATA 3.06E=05 NN DATA $.33E=-CS
N 69 7.336=08 ),08f=C7 1,256-08 NO DATA 6.78E-C8 NN CATS 1.378=05
HR 83 N garTa NG CATA 3.61E-07 NO DATA NO CaTa NO CATA LT E=24

“wa 8 NC DaTa NO DaTa 3.826-07 NC 0ATA NC DaTa NC CATA LY E=-2¢

vR 89 NO DATA NO DaTa l.9E=0A NU CaTa NC DaTA NO DATA LY £-26

RR 8o ND LATA 1.700=04 8,43E~05 NO CATA NG DaTa NO DATA ©.338-06
AB 8A NO DATA ©.986=0T7 2.73E-07 NO DATA NO DaTaA N DATA ©.85¢F=-07
C 89 NO DATA 2.88E-07 1.,97€E=27 NO UATA NC DATA NC DaATA 9.74E-C8
st 89 2.51E-C3 NG DATA 7.27€-05 NO DATA NC DaTa NO DATA S.16E-CS
SR 90 1.858-C2 NU DaATA 4.71E-C3 ~O OATA NC DATA ND DATA 2.31E=-06
SR 31 5.C0E=CS NO 0ATA 1.81E=06 NO 0ATA NC DaTa NO DATA 5.92£-05
SR 92 1.92C-05 NU DATa T.138-07 NO CATA NC DATA NO OATaA 2.07E=-04
Y 90 B.49C=08 ~NU CATA 2.356-09 NO DaTa NC DaTa NO DATA 1.20E=04
Y 91m B.ICE-IC NO DaTaA 2.76E=11 NN DATA NO Cara NO CATA 2.70E-C6
% T 1.13E-06 NO DATA 3.01E-08 NO DATA NO DaTa NN DATA 8.10€-05%
Y 2 7.65€-09 NO DaATA 2.15€-10 N~NO DATA NO CaTaA NO DATA l.ebE=-06

Bttt b ]

*Table taken from Regulatory Guide 1.109 (Rev. 1)




TADLE 5-14, CONT'D

INCESTIOY LUDSYE FACTORS FOR INFANT
(MREM PFR PCI INGESTED)

NUCLICE BONE LIVER T.000Y THYROID KIONEY LUNG GIr=LLt

T 25 2.43F=-08 NO OATA 6.62T-10 KO DATA NO UATa ND DATA 1.92F<-04
IR 95 2.,068-07 %5,020(-08 3.%60-08 NO DAYA S.41E-00 KO DATA 2.50F=05
R 97 1o4BE=-08 2.5%6(=09 1.16f=09 NO DATA 2.560=09 NO UATA 1.62€-04
yO 9% ©.20E-08 1.7)-08 +C0E-08 NN DATA l.76t~08 KO DATA lo%6E=-05
“0 93 NO DeraA V.6Cc~05 0G.63E-06 NO DATA 5.08E=-0% NO DATA 1.12€-05
1C 93» 1.92F<09 3.967-09 S5.100=-08 NN DATA L.260-08 2.CTE=-C9 1.15C<08
1cl1ol 2,27E=C9 2.86E-09 2.83E-0L NO DATa 3.40E=0C2 | .56E-09 &.86E-07
RULDY l.4B8E=06 NO pATA «.55€-07 0O DaTa 3.0RE=0L NO DATA l.80E-05
RUIOS 1.366=-07 ND pATA 4.50E-08 N0 Dara 1l«0CE=r. NN DATA S.41E-CS

RULI0E 2:417=0% NO CATA 3.01€E-086 NN QaTA 24R5c=0% NO DATA 1.83F=0C%
AGLIOM 9,90k=07 7,270=07 «.BLE=01 NN O4Ta l04g=06 O CATA 3.77E~CS
TE125m  2,53E-05 7.790=00 2.15E-06 7.84L-06 NC DaTa 10 CATA l.11£-05
TEL27m  S5.E5E<-05 1.94F=0% 7.08E-06 1.69E=05 1.64F-04 NO NATA 2+36E~-05
TEL27 1.00E-006 3.,355=07 2.,15E~07 B.14E=NT 2.44e=06 ND CATA 2.1CE=-C5
TC129% 1.00E=C4 3,435«C9 |,.54E-05 3.840-05 2.508-04 NO DATA 5.97€-05
TE129 2.,84E-07 9,79€-080 6.63E-08 2.386-07 7T.C7E=CT KO OATA 2.,27€-05
TELIL® 1.520-05 6.120~-06 5,058-06 1.24E-05. 4,.21E-09 n0D DATA 1.03E=-04
TEL3L 1a76E~-C7 6.500=08 4.964k~08 1.,57€=07 4.500-07 N0 DATA T.l1E=06

----- R ik bk L Lk i Sap s apeap e ———

TELd2 2.085=05 1.030-05 9,61E~06 1.52F=05 6b6.44E-05 NN DATA 3.81E-05%
112 6.00:-06 1.328+9% 5.306-085 1.648E~-03 1.45E-05 wN DATaA 2.83E-06
I 131 3 59E=C9 4.232=05 L.A6F=-0%5 1.39F=02 4.9<E=C5 N0 CATa 1.51€-06

I 132 1.66E=06 3.37C=06 1.2CE=06 1.58L-04 3.7HE=26 ND DATA 2.73F=04
1 13) 1.25€=05 1.820-05 $,.33E-06 J.)18=03 2,14E=25 NO DATA 3.08(-0C¢
I 134 B.65E=07 1.78(=06 6.33F-07 4.15E=05 1.99E=C6 NG JATA Lo04F=~06
[ 135 3.64E~Cb T.2640=00 2.66(<06 6.49E~06 8.070=086 KU QAT 2.626=06
CS13s 3JT7E-05 7.032-06 T.1CE~05 NO CATA Lo lE=06 T.62E-05 1.91E6-06
CS13s Q.59E-C% 1.35E-06 S5.0+4C-05 NO LATA 5.38E-05 1.10F=C5 2.0%E-00
Cst1y? 9.22€~06¢ 6.11E-06 &,.33E-05 NO DATA V. c6E=06 &,064E-05% 1.91C-06
cslie &, BLlE=-0T7 T.L26=-07 3.79E-0T NO O4TA 3¢ 905=0T7 6.,095-08 1.25E=0Co
BA139 B.81E-07 S.B4E-10 2.55E-08 NO DATA 3.51E-10 3.S54C-1C 5,58E=05

- —— —— — -
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TABLE 5-14, CONT'D

INGESTINY UNSE FACTURS FCR INFANT
(MREM PER PC)1 INCLSTIO)

NUCL I VE BONE LIVER r.acoy THYROID KIDNEY LUNG Gl-Ltl

prpptppppnpsaserep T T T T TR L L b et Ee TSP POeEeEANSSESRBASSEaGeBENHEEESSe®

BALGU 1.716-04 1.710-07 B8,A1E-06 NO UATA € 060-08 1.,0%-07 &.,20F-05
PALG] 6.250=C1 2.917=10 1.34£=08 N0 DATA 1.756=1C 1.77F=10 5.196-06
Bal&? 1.B4E=CT 1.53t=10 9,00E-09 NO CATA B.0' =11 9,20E-11 «49E=07

pranspnpmpspepeaa———— P P T E LT L L L Ll bt ot RO EOPBOe s + PRGOSO HEORNESSSORSTSSRIS

LALGO 2.11L=08 B.320-09 2.14E-09 NO DATA NC DATA ND DATR 9,17t=-0%
LALG2 1.10E=09 4.,06F=10 9,6/E=11 N0 DATA NC DATA KO DATA L.ALF=05
ctlel 71.616-08 4.602=00 5.6%(-09 KO DATA 1.48c=C8% KO DATA 2.4EE-05

- Pt R 2 D b b Ll f i

CEL4] l.«B8E=08 9,82(~06 1.12€-0%7 ~O CATA 2.86£~09 NO DATA 5.73£-05
CEl&as 2.90E-06 1.22C=06 1.,67€-07 NO parva 4,93E-07 NO DATA leT1F=04
PRI B.136-08 3.06L-08 4,03E-U% NO DATA 1.13e=08 NO DATA 4,258-05

PRI&4S 2.764C-1C0 1.0uE=10 1,38C~11 NO DATA 1.,Rép=11 NO DaTaA 4,93C=06
¢L=-0Y

KDL&T 5,53E=08 S.uLEF=-08 3,.40E-09 NO DATA 2.19e-0R NO DATA 3.60L0
w 187 9.03(=07 6.28:=07 2.1T€E=07 N0 DaTA NO DaTa NO DATA 31,698=05

- PR Otk g

- - - — - -

NP233 l.11E-02 §.,93t=-10 5.61F-10 NO LATA 1.58E=09 NO DATA 287605




Teble 5-15 R, values for the Surry Plant for the inhalation pathway for an adult.*
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Table 5-15, cont'd R;values for the Surry Plant for the goat milk pathway for a child.*

BURBY  EFFLUENT TECH APECH 10/23/78
SPECIAL LOCATION » | ByueRY " ocaL
PATNsAY 8 GOATHI N

A0F SRUUP & CmrLD

wULLIOL 1.000Y Cletiacy [ 10 4 Livew lonty TMYOUID LUNG miw
....O'...0....0...--00...-...-.0'l.......-0.--.....-o.c.a....o.o0--..--...-ODO.QQOQQOQOOOQOOQOOQQO
L] ) 1 323600y g 3,2)30003 4 0, P 3.23E%03 1 1,etEe0) ¢ 3,23te03 ¢ 3,33EeC) 0 3,23E00)
] €,00( 1 9,030 0,00( 1 e,00¢( 0,800 V.00 0,000 1 190,000
l....l-..Qoool.ootonooouooatooo.tlb-.-o-.‘0.--.0.0..0‘.--000-0.0o...o...--.o.o-..o....'o-coﬂctcoio
P32 ) 2,350eC% ¢ 1, a00e00 § g lMEe1C 3 2,00%008 4 O, 10, 1o, 1, '
' 3,30 29,100 18,50 2,0 f.000 0,00( 0,000 0,000
.o.-....-o.n.o'~oo¢..-c.o.-..-cqano-oo----l-.ooo.n-o--o.o..oo---o.---o..a-.tO.-.o.oc-otn-....co..o
LA 1] 1 0 076008 ¢ 1, 2080y 4 0, P O1,838008 1 1,9kt § O, 1 o, o, )
' 0,00 20 e,%010 6,000 8,001 e,00( 6,000 1 0wl

T LTt e AL L AR L LR Rl bbbl bl

PE 8% 1 7,520e08 ¢ 1,870 s ¢ S,36E°08 1 1,510%08 v O, 10, 1 & 38E085 ) 9, '
' 0,00¢ o I 6,000 ¢ 8,000 » 0,00t 0,000 ) 0,060 1 0,00¢ ¢
[ L L L L L T T L L L L L L AL L e L bt b
€0 38 1 2,08%08 v &, 050038 ¢ ¥, ' B,pske0g g 0, 1o, N 19,
' 0,00( 08¢ 0,00 9,90C ¢ 9,90¢ 0,%01( 4 e,0%0 0,000
..b....l.'--.o.-..b.oa...lco..o..n.--o..qoo..-.co--.o...-o--u...n'.o.-'..oooooo--..oool.-l.ooﬁoooe
€O &0 g 9, 4BEeCh 1 1,780E007 4 0, t 3,21€%00 ¢ O, t o, 19, '8, '
] 810 270 0,00t 9,000 0,00¢( ¢ 9,200 0,00( 0,000
B L T L L L e L R L L L R R L L e i bbbl b
IN 08 1 S Tebell g 1, edFefn ¢ J.sEc0m ) 9,24%%08 ) 2,elk%08 ) O, y 0, ? 0, '
' 020 1 2,020 J00 070 1,480 0.00( 048c¢ 0,u0L
.....I...O...-O.o-....0.--..-0.o.-oo..-..n‘..-.o.l.ooo.-..I.c-o.oo......-.."-......c.‘.-..oc.....
LI ) W 0eleln y g, 220477 0, 1 oa, 578088 y 0, [ 10, 10, '
' 580 30y 0,000 LIS 0,000 » 0,00¢ 8,20 1 0.00(

l.'..co--....oto.oo.o.c.o..---.o.-.-..--.-o.ooo-oo.ooc.o--...-ooo..-.--o.o.'-o-..o..o-'oo--...o..o
B 09 ) 2,30EeCB ¢ 3,23F08 )y 8,)eE0u0 0 0, 12, ' o, ' O 1o, 1
' OE e, 810 2,52t c.0n( 0,000 e.,00C ¢ n,00¢ €.000

e L L L L L R L A L L L L AL A

T Al A R R A R L R
L LI L) ) 3.93Ee10 ¢ 2,08E009 5 1,55L°1! 1 O, i %, ' 9, [N ' 0, ]
' $6,180 31,180 e 450 Vo0 0.,00( 6,00t 0,200 0.,00¢

...........'..'O.I...‘.....I............’.'.......I..........'....'....-.l.t..O........I..'.......

Y 81 g 7.eSEevil g 3, 71E08 ¢ 2,700y 4 €, 1N, ' o, 1 0, ' o, !
! 0,000 8,00 0,0n¢ 0,08( 0,800 0,00¢( 9,00t 9,00¢( ¢
T R AR L L R R AR SRssRssR s sssnttasaeraanstracnrannane
in 8 1 S.30E001 o g, 28800u 1 2,7c5002 1 p,027001 ¢ 3,li001 - y 0, )19, '
] 0,00( 2,000 VLA Q.90 h,00L v, 00 e,00¢ 1 0.8t
'....oc.-o.o.o'-----oo.oo-.o-o-.--.--.c-tno--.oo.ao-;o..---oo..-coo..o--...-0...--.-.-'--..-..-..-
D 08  § 0. DTEe0) 1 1, 08Fel7 g 2,20Ec0e 1 B,83E00) ¢ J,e6228 1 O, e 10, 1
' 0,000 250 0,06t f.000 8,300 9.,88¢ 0,00C 1 0,001
...'.O...'.....‘-..............-.I....'...O...‘.Q.I'.O...............-...‘.‘.......0.0'...-..'...0
RV B B 196002  9,000003 ¢ Je20£002 1 €, ) 2.988¢02 v 0, y 0, 10,
1] 0,00( 0,38t 8,00t 2,00¢ 0,0C( 2,000 e,00t 1 G330
A R L L R L A L e e L e e L AL L L A L R L R L L AL
BUI0G ) 8,50E002 ¢ 1,07%406 ¢ o,80E0) 1+ O, ) JetlEe0y 0 0, N ) 0, '
] e,00¢ 0,000 8,00t c,000 0.,00( ¢ e.00( 0,001 0,000
.......0.0.!..‘.0..01.-.‘...l'.o...-...-."...--.0--......--.--.Q-...Cl..'.0.0...‘.'..'...........
ABLIOM g 0,03E008 1 1,280009 5 1,p3E007 1 1,086087 4 A pdEeln 1 O, 1 0. ' e, '
) o010 19,180 D0l £,000 «38¢C 0.,00¢C 8,00t 0,000
l...........-..-.-oo'o-o.---00.0--o....o--'-.-.c..c-.‘.o.o-o-.-cﬂ---..-.o-o't.b..-ooaoto-....-....
PEI2I% ) 2 1PEeCh b 1,09€007 § 1, BeE°PT 9 @,05E¢08 ) 1,TSReCT 1 6,408008 ) 9, ' o, '
1 0,001 220 1 g, 000 vett 100 S vt 0,00( » Q.06
saree e T T L T L L L L L AL L L

TEI29% g §,20Ceus 1 2,88E¢07 | 2,125407 § §,01E%0p § 2,000007 1 8,A2EeCA ) 3, [ '
' 0,000 LIS 8,80t €,00( ¢ J2 g,00( 0,900 9.80(
..'.......I........'Q-.....'l..'....."....'.......C.Q-...‘."...O..‘.............I-..'..-......"
1 ) $.08Ee08 1 9, 176007 ¢ 1,020v9 ¢ 1,0)f09 4 p,0ALe0N SeGitety 9 0, r o, '
] Aty 1,300 It I Y. enl LA T 0,000 2,001

TTL L R R R R R L L Rl L .--...--0-0-...o.oo--c.-.-o-o-..l--.-o'oocooO.l..lh...'l.n.....-.o
113 P 0.S8L008 ¢ 7,000 00n § 1t 0T ¢ 1, 706007 g L 020001 g N M0 ) 0, V10, '
] 0,000 M L A0l 000 LYY ] LANE] 0,001 Hynnt
...........'...'..-...I...‘....l.....Q...'..l.........-O........’..........'..'.'I.'-....'."....'
COI3E 1 1,63E0l0 ¢ 3,070 00m ¢ e lab i ) A ACESI0 § ALentren 0, ) T.9ALeLY g 0, )
' 20,.%0¢ » $,87( ¥, %8 » « 33 CLIS S v, udt 90,730 ) Vvt
‘.....o..o....I..-v..‘.o.-..o--.--..'.0.~.‘c--..oc-.o.....oc.'.c.oo--.-..o."'c wasssstessnnennare
813 P 3.81Ee00 ¢ 1 AGEeDm ¢ 1,92C*0e 1 §,27E000 § 1, 1T7E00 » O, ) 8.19E%0N ) 0, '
1 e 870 2,780 L8 3.02( s, enl p.0n¢t .21 0,00 ¢

T L R T T T e R A R L R L L L P e SesssssasTesntattesansnrssstsncsnsnnnars
tn ) 0,72E009 § 3, 700008 § 01 TEC10 ) SoviE010 ) 0,%8E%0% 4 6, ) o, 93E%0% ) 0, ]
) 12,600 $.%20 18,080 “2.880 1 3o, 1L v. 90l 8,0l ) 0400
..Ol’t.o.!'-000..9001-..---.--..o.....-o.o-.---occo-oo...o--o..-o--g.-..-...o--..----.O-.--o.--coo
Mlae | $,23E%08 1 o,8«0%0s ¢ 8,9k 00 1 T, ASEC0) ¢ 9,380002 @ 3, 1 G.08Ee0) ) 9, '
' 0,000 70 f,00( 0,90( f,800 0 o.,0n 0,000 1 0.00( ¢
...'............-.'.....I..."IQ.................'.......-....-..'......I..................-......
CEIal 1 1,072e02 g 9, A1Ce0y 3 d gnEeny 1 7,80E0032 ¢ 1,17€002 0 0, 19, 10, !
' 0,000 ¢ 010 0,000 9,00( e, 00 0,00( 0,00t 0.00(
..D......'o..‘.o.oo.o.....oc-o..noc.-.o.--o-..o-o-..-o.-.ooooo.Qo.oc.oo..c.otn-o-.o.o-’onc...o.--o
Cllaa i eodcloly 1 @ q5felp ¢ 141700098 1 J,00¢%%e 1 a.00000y 1 0, y o, 1o, '
' €,00¢ Jdel a,000 g,000 9,000 v,00( f000 0,001

...........'...i-.'..l.-.....'..Cﬂ......-.I......'.-.0....-0....‘........-.0....-'.....l.l..OCQODO

CYUTALS 1 7,008000 | o, P1E00 § 33100l ¢ 1, 380001 ¢ 1, 7et010 ¢ J,uaboll 1 1,e80010 1 3,23800)
...'.'....'......I.....-...-.--..--...0-0.0.--0-c.-.-o.oo-.-o.....t..--Q-..‘O...-.-..0'--.--......

. : " i - b

*Entry in cach box represents the Ry value in units of miem/yr per uCi/sec per m= for ground plane and
food pathways and mrem/yr per @Ci/m? tor the inhalation pathway e, 1.53E+00 for MN- 344 for the liver,
The number below the Rl value e, 000 tor MN-S4 iy the percent contributed to that particular ongan dose
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centages would be ditterent, .

-



Table 5-1% cont'c 2 values for the Surry Plant for the goat milk pathway for an infant.®
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Table 5-15, cont'd R; values for the Surry Plant for the meat pathway for an adult.*
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SURRY POWER STATION

OFFSITE DOSE CALCULATION MANUAL

SECTION 6

LIQUID AND GASECUS EFFLUENT DOSE PROJECTIONS

Part Subject
1 Liquid Effluent Dose Projection

2 Airborne Effluent Dose Projection
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1. LIQUID EFFLUENT DOSE PROJECTION

To comply with Technical Specification 3.11 A.3.a. to assure the liquid
radwaste treatment system shall be used to reduce the radicactive
materials in liquid wastes prior to their discharge when the projected
doses d.: to the liquid effluent releases L: unrestricted areas when
averaged over 31 days, exceeds 0.0¢ mrem to t.ec total body or 0.2 mrem to
any organ, the following calculations shall be . rformed:

For Estimated Total Body Dose:

1.1 Determine Dtt = quarterly total body dose from liquid effluents for

the previous quarter.’

1.2 Estimate Rl = ratio of the estimated volume of liquid effluent re-
leases for the present quarter to the volume released in the previous

quarter.

1.3 Estimate F1 = ratio »f the estimated liquid effluent radioactivity
for the preseat quarter to the liquid effluent activity in the pre-

vious quarter.
1.4 Determine DEtt = estimated quarterly total body dose

DEtt = Dtt (R1 * F1)

For Estimated Critical Organ Dose:

1.5 Determine Dto = quarterly critical organ dose from liquid effluents

for the previous quarter.’
1.6 Estimate Rl as in step 1.2.

1Calculated according to H.P. - ODCM-4.
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1.7 Estimate F1 as in step 1.3.

1.8 Determine DE!O = estimated quarterly critical organ dose.

DEto - Dto (R1 * F1)
Historical data pertaining to the volumes and radicactivity of liquid
effluents released in comnection to specific station functiomns, as main-
tenance or refueling outages, shall be used in the above estimates as

appropriate.

AIRBORNE EFFLUENT DOSE PROJECTION

To comply with Technical Specification 3.11.B.4.a. to assure the Gaseous
Radwaste Treatment System and the Ventilation Exhaust Treatmeat System
shall be used to reduce radiocactive materials in gaseous waste prior to
their discharge when the projected gaseous efflueat air releases from
all release points to unrestricted areas would result in a dose in aay
period of 31 days that exceeds 0.2 mrad for gamma radiation, 0.4 mrad for
beta radiation, or 0.3 mrer to any organ for that same period, the follow-

ing calculations will be performed.

For Estimaied Gamma Air Dose

[ %]

.1 Determine 3Y = quarterly air dose for the previous quarter.’

2.2 Estimate R‘ = ratio of the volume of gaseous effluent for the present

quarter to the volume released during the previous quarter.

2.3 Estimate F_ = ratio of the estimated noble gas effluent activitiy
for the present quarter to the noble gas effluent activity to the

present quarter.
2.4 Determine DEy = estimated quarterly gamma air dose,
DE_ =D_ (R
Y Y ¢

'

1Calculated according to H.P. - ODCM-5.
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2.5 Determine DB = quarterly beta air dose from the previous quarter.!

Estimated Beta Air Dose:

2.6 Estimate R8 and Fg as in steps 1.2 and 1.3 above.
2.7 Determine DEa = estimated quarterly beta air dose.
DEB - DB (R8 Fg)

Estimated Dose from Radioiodine, Particulates, and Tritium:

2.8 Decermine DRPT = quarterly maxiumum individual dose from the previous
quarter.!

(]
O

Estimate Fi = ratio of the estimated activity from radioiodines,
radioactive materials in particulate form, and tritium for the pre-
sent quarter to the activity of radioiodines, radioactive materials

in particulate form, and tritium during the previous quarter.
2.10 Determine DERPT = estimated quarterly individual dose.

DE

RpT - D

RPT (R8 Fi)

Historical data pertaining to the volume and radioactive concentrations
of gaseous effluents released in connection to specific station functionms,

as containment purge, shall be used in the above estimates as appropriate.

1Calculated according to H.P. - ODCM-5.
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QUARTERLY DOSE ASSESSMENT

Part Subject
1 Quarterly Dose Assessment
2 Semi-Annual Radioactive Effluent

Release Report
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Calculate the estimated radiation doses from radioactive liquid and gas-

QUARTERLY DOSE ASSESSMENT

eous effluents released from the station using the environmental dose
models presented in Regulatory Guide 1.109 and 1.111 (Revisions in effect
at the beginning of the annual report period).

Appropriate correlation of gaseous effluents with meteorological data

shall be made in the calculat on of offsite doses.

Effluent data shall be summarized on a monthly basis except that when the
majority of the activity is released as batches and there are less than
three batches per month. Dose estimates shall be calcuated for these
batch releases individually.

Radiation doses from the radicactive liquid and gaseous effluents released
from the site during each calendar quarter shall be assessed in accordance
with the methodology of this manual. In addition, the unrestricted area
boundary maximum, noble gas, gamma air and beta air doses shall be evalu-
ated.

SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Radioactive Effluent Release Reports during the previous 6 months of

operation shall be submitted within 60 days after January 1 and July 1 of

each year. The report shall contain a summary of the quantities of radio-
active liquid and gaseous effluents released from the site, as outlined in
Regulatory Guide 1.21, "Measuring, Evaluating and Reporting Radioactivity

in Solid Wastes and Releases of Radioactive Materials in Liquid and

Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants", Rev. 1,

June 1974,

The report shall include a summary of the meteorological conditions during
each quarter with data summarized on a quarterly basis. The summary will
include the cumulative joint frequeucy distribution of wind speed, wind

direction, and atmospheric stability for the quarterly periods.
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SURRY POWER STATION
OFFSITE DOSE CALCULATION MANUAL
SECTION 8
RADIATION MONITOR SET SETPOINTS
Subject Page
Liquid Effluent Radiation Monitors 2
Gaseous Effluent Radiation Monitors 2
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1. LIQUID EFFLUENT RADIATION MONITORS
|

Maximum setpoints values shall be calculated as follows:

c =CF
t

Where:

¢ = the setpoint, in pCi/ml, of the rz :oactivity monitor measuring the
radioactivity concentration in the effluent line prior to dilution,

C = the effluent concentration limit implementing 10CFR20 for the site,
in pCi/ml,

f = the flow setpoint as determined at the monitor locationm,

F = the dilution water flow, gpm.

ro

GASEOUS EFFLUENT RADIATION MONITCRS

2.1 Calculate a limiting release rate, Rl, using Xe-133 as the nuclide

to be released.

2.2 Calculate a maximum setpoint value for the monitor as follows:

¢ = (R1) 2.12E-03

F
max

where:

¢ = the effluent concentration limit implementing 10CFR20 for the site,
pCi/ml,

Rl = release rate limit, pCi/sec,
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2.12E-03 = CFM per ml/sec, and

Fmax = the maximum flow rate for the system, CFM.

DRAFT



