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(||) SURRY POWER STATION

OFFSITE DOSE CALCUI.ATION 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. 1)
NRC Regulatory Guide 1.109 (Rev. 1)
NRC 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 or Technical Specification
Change No. 73, dated March 15, 1979 (S.N. 411D/071078).
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OITSITE DOSE CALCULATION MANUAL
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1. PURPOSE

The Offsite Dose Calculation Manual provides the methodology and para-
meters to be used in the calculation of off-site doses due to radioactive
liquid and gaseous effluents to assure 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 radioactive 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

4) the exposure to any individual from radioactive gaseous effluents
will not result in doses greater than the design objectives of
10CFR50, Appendix I.

2. SCOPE

The methodology used to assure compliance with the dose limitations de-
scribed above shall be used to prepare the radioactive 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
Safety and Operating Comittee prior to implementation. Changes to this
manual shall be submitted to the Nuclear Regulatory Comission by inclu-
sion in the Monthly Operating Report within 90 days in which the change (s)
were made effective.
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OFFSITE DOSE CALCULATION MANUAL
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LIQUID EFFLUENT RELEASE RATE
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1. MAXIMUM ALLOWABLE RELEASE RATE

1.1 To comply with Technic l Specification 3.11.A.1.a to assure thata

the concentration of radioactive liquid effluents from the site to
*

the unrestricted area is limited to the concentrations of 10CFR20,
'

Appendix B, Table II, Column 2, the following release rate calcula-
tion shall be performed:

i= F
n

, I (pCi/ml)i/MPC g
i=1

where:

f = maximum allowable release rate, gpm.

F = dilution water, gpm.

MPC1 = 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); = the concentration of nuclide i in the effluent discharge.

_
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SURRY POWER STATION

OFFSITE DOSE CALCULATION MANUAL

SECTION 3

.

GASEOUS EFFLLT.NT RELEASE RATE

Part Subject Page

1 Release Rates for Noble Gases, 2

Radiciodines and radioactive
materials in Particulate Form
with half-lives greater than
eight days, and Tritium -

2 Release Rate Considerations 3
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1. RELEASE RATEC FOR NOBLE GASES, RADIOIODINES, PARTICULATES WITH HALF-LIVES

GREATER THAN EIGHT DAYS, AND TRITILM

In order to comply with the Technical Specification 3.11.B.1.s. to assure
that the dose rate due to radioactive materials released in gaseous

effluents from the site to unrestricted areas is limited to 5 500 mrem /yr ~

to the total body and 5 3000 mrem /yr to the skin for the noble gases and
is limited to 5 1500 mrem /yr to any organ for all radiciodines and for all
radioactive 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: -

l Ki (M) 1] 5 500 mrem /yri

1 G + 1.1 M ) [ @ ) 6 ] . 3000 mrem /yr
1 1 1 1

where the terms are defined below

b. Release rate limit for all radiciodines and radioactive materials in

particulate form with half-lives greater than eight days and tritium:

i[W4]51500 mrem /yrI Pg 1

|

|

where:

Kg = The total body dose factor due to gamma emissions for each
3 fromidentified noble gas radionuclide, in mrem /yr per pCi/m

| Table 3-1. -

Li= The skin dose factor due to beta emissions for each identified
3 from Table 3-1.| noble gas radionuclide, in mrem /yr per pCi/m

Mg = The air dose factor due to gamma emissions for each identified
3 from Table 3-1.

! noble gas radionuclide, in mrad /yr per pCi/m
(unit conversion constant of 1.1 mrem / mrad converts air dose to
skin dose).
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Pi = The dose parameter for radionuclides other than noble gases for
3 and for the foodthe inhalation pathway, in arem/yr per pCi/m

2and 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).

.

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

(i7Q) = The highest calculated annual average relative concentration
for any area at or beyond the unrestricted area boundary.
(i7Q) = 3.2E-07 sec/m3 for process vent releases and 1.3E-04

sec/m3 for ventilation vent releases. The location is 0.30
mi. NNE.

W = The highest calculated annual average dispersion parameter for
estimating the dose to an individual at the controlling location:

3W = 3.7E-06 sec/m , for the inhalation pathway

W = 4.5E-09 m 2, for food and ground plane pathways.

The location is 1.9 miles NNE of the station.

2. 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.
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DOSE FACTORS FOR fl0Bl.E GASES At:D DAUGllTER_S*,

Total Body Gamma Air Beta Air
Oose factor Skin Dose factor Oose factor Dose factor

K 1. H N
I IRadionuclide (mrem /yr per pC1/m ) (mrem /yrpbruC1/m) (mrad /yr per pC1/m ) (mrad /yr per pC1/m3)3 3 3

,

Kr-83m 7. 56E- 02* * 1.93E+01 2.88E+02---

Kr-25m 1.17E+03 1.46E403 1.23E+03 1.97E+03

Kr-85 1.61E*01 1.34E+03 1.72E+0) 1.95E+03

Kr-87 5.92E+03 9.73E+03 6.17 E + 03 1.03E+04

Kr-83 1.47E+04 2.37E+03 1.52E+04 2.93E+03

Kr-89 1.66E+04 -

1.01E404 1.73E+04 1.06E+04

Kr-90 1.56E404 7.29E+03 1.63E+04 7.83E+03

Xc-131m 9.15E+01 4.76E402 1.56E+02 1.llE+03
X e-13 3m 2.51E402 9.94E+02 3.27E402 1.48E403

Xe-133 2.94E402 3.06E+02 3.53E402 1.05E+03

Xe-135m 3.12E+03 7.llE+02 3.36E+03 7.39E+02

Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03

Xe-137 1.42E+03 1.22E404 1.51E+03 1.27E+04
'

Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03-

Ar-41 8.84E+03 2.69E+03 9.30E403 3.28E+03

*The listed dose '3ctors are for radionuclides that may be detected in gascous effluents.
"7.56E-02 - 7.56 x 10 2,

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

*
P . VCUES TOR A.N INTAC FOR THE

'

*
Surry PLANT

2
~'

2 2sotope Intlation Gr:.und Plane C:s Milk g,,t y,yg

*
H-3 6.47(2) O 2.38(3) 4.86(3)
P-32 2.03(6) 0 1.60(11) 1.93(11)
.TM-54 2.50(4) 1.09(9) 3.89(7) 4.68(6)
Te-59 2.40(4) 3.92(8) 3.98(8) 5.11(6)
Cc-58 1.10(4) 5.29(8) 6.06(7) 7.28(6)
Co-60 3.20(4) 4.40(9) 2.10(8) 2.52(7)
Zn-65 6.30(4) 6.89(8) 1.90(10) 2.29(9)
Rh-36 1.90(5) 1.2B(7) 2.22(10) 2.67(9)
St-89 4.00(5) 3.16(4) 1.27(10) 2.66(10)
St-90 4.09(7) 1.21(11) 2.55(11)-

Y-91 2.45(6) 1.52(6) 5.26(6) 6.32(5)
::r-95 1.75(6) 3.48(8) 8.28(5) 9.95(4)
Nb-95 4.79(5) 1.95(8) 2.06(8) 2.48(7)
Ru-103 5.52(5) 1.35(8) 1.05(5) 1.27(4)
Ru-106 1.16(7) 2.99(8) 1.44(6) 1.73(5)
Ag-110m 3.67(6) 3.14(9) 1.16(10) 1.75(9)
Cd-115m - - - -

Ss-123 - - - -

So-126 - - - -

Sb-124 - - - -

Sb-125 - - - -

Te-12?m 1.31(6) 1.18(5) 1.04(9) 24(8)
Te-129m 1.68(6)~ 2.S6(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)
Bs-140 1.60(6) 2.96(7) 2.41(8) 2.89(7)
C4-141 5.17(5) 1.98(7) 1.37(7) 1.65(6) '

Ce-144 9.34(6) 5.54(7) 1.33(8) 1.60(7),

| I-131 1.48(7) 2.46(7) 1.06(12) 1.27(12) .

I-133 3.56(6) 3.54(6) 9.80(9) 1.18(10)
4

2
| 6.47 (2) = 6.47 x 10

3stem /yr per 'uCi/m

o (ares /yr per uCi/sec)

Calculated according to Nureg 0133

.

, - . - -
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SURRY POWER STATION

OFFSITE DOSE CALCULATION MAhTAL
,

SECTION 4 ,

.

LIQUID EFFLUENT DOSE CALCULATIONS

Part Subject Pm
1 Liquid Ef:1uent Dose Calculations 2

2 Quarterly Composite Analyses 3

.
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1. LIQUID EFFLUENT DOSE CALCULATIONS

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

the dose or dose commitment per reactor to an individual from radioactive
materials in liquid effluents released to unrestricted areas shall be .

limited during any calendar quarter to 5 1.5 mrem to the total body and

to 5 5 mrem to any organ, and during any calendar year to 5 3 mrem to the
total body and to 5 10 mrem to any organ, the following calculation shall

be performed:

m

D = I (A I at C F)
7 g g ig g

1 1=1

Where:

D = the cumulative dose or dose commitment to the total body,or any organ,
t, from the liquid effluents for the total time period I at2' i"

t=1
mrem.

atg = the length of Eth time period over which Cgg gand F are averaged for

all liquid releases, in hours.

Ci2 = the average concentration of radionuclide i in urtiluted liquid
effluent during time period at from any liquid release, in pCi/ml.g

near field average dilution factor for C during any liquidFg = the ig

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.
.

A = the site related ingestion dose commitment factor to the total bodyg7

or any organ I for each identified principal gataa and beta emitter
in mrem-m1 per hr-pCi from Table 4-1. For a salt water site:

A = 1.14E05 (21BF. + 5 BI.) DF.
it 1 1 1
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Miere:

BFg = Bioaccumulation factor for nuclide, i, in salt water fish, pCi/kg
per pCi/1, from Table 4-2.

.

BIf = Bioaccumulation factor for nuclide, i, 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
g

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

1.14E05 = Units canversion facter,

1.14E05 = 1E06 pCi/pCi x 1E03 ml/kg + 8760 hr/yr

21 = Adult fish consumption, kg/yr

5 = Adult invertebrate consumption, kg/yr

2. QUARTERLY COMPOSITE ANALYSES

For radionuclides not determined in each batch or weekly composite, the
dose contribution to the current calendar quarter cumulative summation

j may be approximated by assuming an average monthly concentratica 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.

.
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TAllLE 4-1

A , VALUES FORg.

CURRY ETTI,UENT TECi!NICAL SPECIFICATIONG,

Total
IP46W_ _ lTctic Tfver_ ITody Tir/rnld Kidnmr I.ung G I- LI.,I_

2,82(-1) 2.82(-1) 2.82(-1) # 2.82(-1) 2. 82 (-1) 2. 82 (-1)ff-? -

!!a-24 4,57(-1) 4 . 5 7(-1 ) 4.57(-1) 4. 57(-1) 4.57(-1) 4 . 57 (-1) 4.57(-1)
P'-32 1,67(7) 1.04(6) G,45(5) - - - - 1.88(G)

Cr-ST ~ 5.58 3.34 1.23 7.40 1.40(3)- -

:4n-54 - 7.06(3) 1.35(3) - 2.10(3) 2.1 G (4 )-

Fe-55 5.11(4) 3.53(4) 8.23(3) - - 1.97(4) 2.03(4).

Te-59 8.C 3(4) 1.90(5) 7.27(4) - - 5.30(4) 6.32(5)
G .03 (2) 1.35(3)Co-58 1.22(4)- - - -

,

1.73(3) 3.82(3) - - -Co-60 3.25(4)-

Zn-65 1.61(5) 5.13(5) 2.32(5) 3.43(5) 3.23(5)- -

6.24(2) 2.91(2)Rb-86 1.23(2)- - - -

Sr-89 4.99(3) 1.43(2) - - - 8.00(2)-

Sr-90 1.23(5) 3.01(4) 3.55(3)- - - -

4.8d(4)Y-91 8.88(1)
'

2.37 - - --

Z -9 5 1.59(1) 5.11 3.4G 1.62(4)8.02- --

Zr-9 7 8. 81 (-1) 1. 7C (-1) 8.13(-2) 2. 68 (-1) 5.51(4)- -

.

Nb-95 4.47(2) 2.49(2) 1.34(2) 2.4G(2) 1.51(G)- -
,

1.2 B (2) 2.43(1)Mo-99 2.89(2) 2.96(2)- - -

Ru-103 1.07(2) - 4.60(1) - 4.07(2) 1.25(4)- -

*

.

' ''
s .

. .
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TABLE 4-1.

r A VALUES FOR

/' SURRY FFFLUD TECHNICAL SPECIFICATIONS (continued)3
,

Total
Isotone Bone Liver Body _. Thyroid Kidney Lung GI-LLI

Ru-106 1.59(3) - 2.01(2) - 3.06(3) - 1.03(5)

Ag-110m 1.56(3) 1.45(3) 8.60(2) - 2.87(3) - 5.9 7 (5) '

0b-124 2.7G(2) 5.22 1.09(2) 6.70(-1) - 2.15(2) 7.84(3)

Sb-125 1.77(2) 1.97 4.20(1) 1. 79 (-1) - 1.36(2) 1.94(3)

8.66(2)To-125m 2.17(2) 7.86(1) 2.91(1) 6.52(1) 8.82(2) -

1.84(3)Tc-127m 5.48(2) 1.96(2) 6.68(1) 1.40(2) 2.23(3) - -

4.69(3)Te-129m 9.31(2) 3.47(2) 1.47(2) 3.20(2) 3.89(3) -

Te-131m 1.40(2) 6.85(1) 5.71(1) 1.00(2) 6.94(2) - 6.80(3)

Te-132 2.04(2) 1.32(2) 1.24(2) 1.46(2) 1.27(3) - 6.24(3)

I-131 2.18(2) 3.12(2) 1.79(2) 1.02(5) 5.35(2) - 8.23(1).

I-132 1.06(1) 2.85(1) 9.96 9.96(2) 4.54(1) 5.35-

^

I-133 7.45(1) 1.30(2) 3.95(1) 1.90(4) 2.26(2) - 1.16(2) .

I-134 5.56 1.51(1) 5.40 2.62(2) 2.40(1) - 1. 32 (-2)

I-135 2.32(1) 6.08(1) 2.24(1) 4.01(3) 9.75(1) - 6.87(1)

Cs-134 6.84(3) 1.63(4) 1.33(4) - 5.27(3) 1.75(3) 2.85(2)

Cs-136 7.16(2) 2.83(3) 2.04(3) - 1.57(3) 2.16(2) 3.21(2)

Cs-137 8.77(3) 1.20(4) 7.85(3) - 4.07(3) 1.35(3) 2.32(2)

Cs-138 6.07 1.20(1) 5.94 - 8.81 8.70(-1) 5.12(-5)

Ba-140 1.64(3) 2.06 1.08(2) - 7. 0 2(-1) 1.18 3.38(3)

La-140 1.57 7. 9 4 (-1) 2.10 (-1) - - - 5.83 (4)
.

e -

. _ , - - , _
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A , VALUES FOR\&# J
\.

SUW EFFLUENT TECHNICAL SPECIFICATIONS (continued)

Total

Isotone Bone Liver _ Body _ _ Thyroid Kidney Lung GT-LLI

Cc-141 3.43 2.32 2. 63 (-1) - 1.08 - 8.86(3)

1.67(4)1.9 7 (-1)Ce-143 6. 04 (-1) 4.46(2) 4.9 4 (-2) --

4.43(1) - 6.04(4)Ce-144 1.79(2) 7.47(1) 9.59 -

7.11(2)1.08(-2)Np-239 3. 5 3 (-2) 3. 47 (-3) 1.91(-3) --

.

.

.

.

-

-
.

.

.

.
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.
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| TABLE 4-2*
I

Bf0 ACCT;*JLATION FACT 02.5 TO PE USED IN THE AESENCE OF $!tE-S?tC!FIC CATA
I (pC1/kg per pC1/literP
i
t -

| FRESHWATER SALTWATER
'

ttEMENT riss tuvtnTEsA-r rt$H INVERTEEEATE
*

H 9.0E 01 9.0E-01 9.0E-01 9.3E-01
0 4.6E 03 9 i 03 1.EE 03 1.4E 03
hA 1.0E 02 X 02 6.7E-02 1.9E-01

*
P 1.0E 05 2.CE 04 2.9E 04 3.0E 04
CR 2.0E 02 2.0E 03 4.0E C2 2.CE 03
MN 4.0E 02 9.0E 04 5.5E 02 4.0E 02
FE 1.CE 02 3.2E 03 3.0E 03 2.0E C4
CO 5.0E 01 2.0E 02 1.0E 02 1.0E 03
N! 1.0E 02 1.0E 02 1.0E 02 2.5E 02

1 CU 5.0E 01 4.CE 02 6.7E 02 1.7E 03
| ZN 2.0E 03 1.0E 04 2.0E 03 5.0E 04
!

BR 4.2E 02 3.3E 02 1.5E-02 3.1E 00
RB 2.0E 03 1.0E 03 8.3I 00 1.7E 01

|
SR 3.0E 01 1.0E C2 2.0E 00 2.CE 01

-

Y 2.5E 01 1.0E 03 2.5E 01 1.0E 03 '

.

ZR 3.3E 00 6.7E 00 2.0E 02 8.0E 01

. NB 3.0E 04 1.0E 02 3.CE 04 1.0E 02
I MO 1.0E 01 1.CC 01 1.0E 01 1.0E 01

)' TC 1.5E 01 5.CE 00 1.CE 01 5.0E 01
RU l.0E 01 3.0E 02 3.0E 03 1.0E 03
RH 1.0E 01 3.0E 02 1.0E 01 2.0E 03 '

TE 4.0E 02 6.1E 03 1.0E 01 1.CE 02
| 1 1.5E 01 5.0E 00 1.CE 01 5.0E 01

CS 2.0E 03 1.0E 03 4.0! 01 2.5E 01
BA 4.0E 00 2.0E C2 1.0E 01 1.0E 02
LA 2.5E 01 1.0E 03 2.5E 01 1.CE 03

CE 1.0E 00 1.0E 03 1.0E 01 6.0E 02
FR 2.5E 01 1.0E 03 2.5E 01 1.0E 03

,

h0 2.5E 01 1.0E 03 2.5E 01 1.0E 03'

W 1.2E 03 1.0! 01 3.0E 01 3.0E 01

| NP 1.0E 01 4.0E 02 1.0E 01 1.0E 01
^

t
8

i Values in Tat:1e A-1 are tr.Len fre . Reference 6 unless ott.crwisc indicated.
*

.

I
!

!
i
!
' i

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

.

, . _ ~ . . . . ~ _- - - , _ . _ _ . _ _ . . :__



*

2.* _ _ - . _. . .- _ _

,

TABLE 4-3*

INGE S T ! O1 005E FACTORS rC1 40VLT5
twaEM PER ACI INCESTEDI

NUCLILE BONE I.tvER T.80CY THYA0!O KIONEY LUNG Ct-LLI
............................................................................ -

H 3 NO DATA 1.05C-01 t . CS E -0 7 1.05g.n7 1.056-07 1.05E-07 1.05E-07
'

C 14 2.84E-06 5.68E-07 5.6 8E-0 7 5. 6 8 f -17 5.68E-07 5.68F-07 5.68E-07
NA 24 1 70F-06 1.7CF-C6 1.70E-06 1.70E-06 1.7CE-06 1.7CE-06 1.70E-06
............................................................................
P 32 1.93E-04 1.20F-05 7.4eE-06 NO DATA NC CATA NO DATA 2.17E-05
CR 51 NO DATA NO CATA 2. oo f -0 9 1 51E-09 5.8eE-10 3.53E-09 6.69E-07
MN 54 NO UATA 4.576-C6 8. 72 E-0 7 NO DATA 1.36E-C6 NO DATA 1.40E-05
............................................................................
NN 56 NO DATA 1.15C-07 2.04E-04 NO DATA 1.46E-07 No DATA 3.67E-06
ft 55 2.75E-06 1.1CF-06 4.4 JC-0 7 NO DATA NO DATA 1.06E-06 1.09E-06
FE 59 4.34E-C6 1.C2C-05 3. 91 E-0 6 NO DATA NO DATA 2.35E-06 3.40E-05

. ................................. ......................................... s

CO $6 NO DATA 7.45t-07 1. 6 7 E -0 6 NO DATA NO CATA NO DATA 1.51E-05
CO 60 NO DATA 2.14F-06 4. 72 C-0 6 NO DATA NO DATA NO CATA 4.02E-05
NI 63 1.3CE-C4 9.01E-06 4.36E-06 ND OATA NO D A TA NO CATA 1.88E-06
..............__............................................................
NI 6) 5.2SE-07 e.86E-08 3.13 E-0 8 No DATA NO DATA NO CATA 1.74E-06
CU 64 NO DATA 8.33?-08 3.91C-08 NO CATA 2.1CE-07 NO CATA 7.10E-06
ZN 65 4.84E-06 1.24!-05 a . 9 a E -0 6 No DATA 1.C3E-05 NO DATA 9.70E-06 .
............................................................................
2N 69 1.016-00 1.97C-08 1.37E-09 NO DATA 1.28E-18 NO DATA 2.96E-09
SR 83 NO DATA NO DATA 4. 0 2 E-0 8 NO UATA NO CATA NO DATA 5.79E-08
HR 84 NO CATA NO DATA 5.21E-08 NO D A TA NO CATA NO DATA 4.09E-13
...........................__ ..............................................
BR 85 NO DATA NO DATA 2.14 E -0 9 N0 04T4 NC CATA NO DATA LT E-24
RB 86 NO CATA 2.11E-95 9. A 3 E-0 6 NO DATA NO DATA NU CATA 4.16E-06
88 88 NO DATA 6.0$E-08 3. 21 E-0 8 NO DATA NO DATA NO DATA 8.36E-19
............................................................................
49 81 NO DATA 4.01E-08 2. 8 ? E-0 8 NO DATA NO DATA NO DATA 2.33E-21
5R 89 3.08E-04 NO DATA 8.C4E-06 NO DATA NO DATA NO DATA 4.94E-05
SR 90 7.58E-03 NO DATA 1. 86E-0 3 No CATA NO DATA NO CATA 2.19E-04
........................... ................................__.............
SR 91 5.67E-06 NO DATA 2.29E-07 10 CATA NC OATA No DATA 2.70E-05 i'
SR 92 2.15C-C6 NO DATA 9.30E-08 NO DATA NC CATA NO DATA 4.26E-05
Y 90 9.62E-09 NO DATA 2 5aE-10 NO CATA NC CATA NO DATA 1.02E-04
................................. .........................................
Y 91s 9.09E-11 NO DATA 3.52E-12 NO CAtt NO DATA NO DATA 2.67E-10

,

Y 91 1.41E-07 NO OATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
Y 92 8 45E-10 NO CATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05 .

.

I,

i

.

.

I

t

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

.
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TABLE 4-3 CONT"D
.

*

14CC5fl0N DOSL 7aCT095 roi ACULf5- .

IMMEM PtR PCI INOC5fE01

NUCL10E BONE LiviR T . f 0DY THYRO!C K!CNCY LUNO Cf.LLI.

..........__....__.....____.................................................
Y 93 2.6tE-09 NO DATA 7.40f-11 NO Data 40 DATA NO DATA 8.50f-05

*

2R 95 3.04E-0m 9.75C-09 6.60C-01 NO DATA 1.53E-08 NO DATA 3.09E-05
2R 97 1.68E-09 3.392-10 1. 5 5 C-10 NO DATA 5.12E-10 NO DATA 1.0$E-04
.......................__..___.................____.....___.................
48 95 6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05
MD 91 NO DATA 4.31E-06 8.20C-07 NO DATA 9.76k-06 NO DATA 9.99E-06

*

TC 99M 2.47C-10 6.98E-10 8. 81 E -0 9 NO DATA 1.06C-08 3.42f-10 4.13E-07
....................... ....................................................
TC101 2.54E-10 3.66E-10 3.59E-09 No DATA 6.59C-09 1.87C-10 f.10E-21
Rul01 1.85E-07 NO DATA 7.97E-0C NO CATA 7.0oE-07 NO CATA 2.16E-05
R U 10's 1.S4E-CB NU OATA 6.0$E-09 NO DATA 1.99E-07 NO DATA 9.42E-06
...........__.....___......................... ............................_
RU106 2.7SF-06 NO DATA 3.4BE-07 NO OtTA 5.31E-06 NO DATA 1.7t!-04
AG110M t.60E-07 1.48C-07 b.79C-08 NO DATA 2.9tC-07 NO CATA 6 . C '. E - 0 5
TE125m 2.6SC-06 ,9. 71 E-0 7 3.59C-07 8.069-37 1.09E-05 NO CATA t.07E-05
_...__.__..............__..........__.. ___...................__............
TE12T" 6.77E-06 2.42C-06 8. 2 5 C-0 7 1.73E-06 2.75C-05 NO DATA 2.27E-05
TE127 1.10E-0T 3.95E-03 2.3cC-08 8.15E-CC 4.4CE-07 NO DATA 0.60!-06
TE129M 1.15E-05 4.yge.o. g,p2E-06 3.95E-06 4.8CE-CS NO DATA 5.79E-05

TE129 3.14E-08 _l. tee-08 7.63E-09 2.41E-08 1.32E-07 40 CATA 2.37C-03
TCl31M 1.73E-06 8.46C-07 7. 0 5 C -0 7 1.34C-06 0.57E-06 *.0 DATA C.40!-05
TClit 1.97E-08 8.23C-09 6 22 E-0 9 1.62E-00 S.63t-08 NO DATA 2.79E-C9
.......................___ ................... ....__................__.....
TE132 2.52C-06 1.65E-06 1. 5 J E -0 6 1.90E-06 1.570-05 NO CATA 7.71E-05
I 130 7.56E-07 2.210-06 8.800-07 1.09E-04 3.400-06 NO DA1A 1.92C-06
1 131 4.16E-06 5.9dE-06 3. 41 C-0 6 1.95E-03 1.02E-05 NO 0&TA 1.57E-06

I 132 2.03E-07 5.43r-07 1.90E-07 1.90E-05 0.65t-07 40 CATA 1.02E-37 -

1 133 1.42E-06 2.47f-06 7.53E-07 3.63C-04 4.31E-06 NO DATA 2.22E-06
I 134 1. 0 6 E - 0 7 2.8BC-07 1. 0 s C-0 7 4.991-06 4.58E-07 f.0 DATA 2.51E-10
.....................__.__.............______............................__.
I 135 4.43E-07 1.162-06 4.200-07 7.65t-05 1.86E-06 NO DATA 1.31E-06
C5134 6 22E-05 1.480-04 1. 21 C -0 4 NO DATA 4.79E-05 1.59E-05 2.50C-06
C5136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96t-06 2.92E-06
.............__..__....__...................._._____...............__.......
C5137 7.9 7E-05 1.c9E-04 7.140-05 NO DATA 3.70E-05 1.23E-05 2.llE-06
C5136 5.52C-09 1.09E-07 5.40E-0G NO DA1A 8.01E-00 t.91E-09 (.(SE-13
BA139 9.70E-08 6.91E-11 2. 6 4 E -0 9 NO DATA 6.46E-11 3.92E-11 1.72E-0T
.............................__..................___................. .......

.

.

' .*

..

.

9

%

I
!
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I TABLE 4-3, CONT'D

! INOC5f fitN 005C r ACT015 TCR AOULT5
ladEM PLR PCI INCC3fCD)

i NUCL I L'E DONE LtvCR T.00DY TilV4010 KIONCY LUNC GI-LLI
|'

.

. ............................................................................
oat 40 2.03C-C5 2.55E-05 1.336-06 34U D A T A R.67t-09 1.46E-08 4.lAE-05 | .

n4141 4.71E-00 1.56C-11 1. 3 9 E -0 9 NO DAir 3.3tf-11 2.02E-11 2.22E-17 -

*

64142 2 13C-08 2.190-11 1 34t-0 9 80 DAIA 1.35F-It 1.24E-11 3.C."E-26
............................................................................
LA140 2.$0L-09 1.26 -09 J.33C-10 Nu OATA NO DATA NO DATA 9.25E-05 .

LAl42 1.2eC-10 5.02C-11 1. 4 5 C -1 1 40 DATA NC OATA NO DATA 4.25E-07 g

OE141 9.36L-09 6.53C-09 T .14 C-10 NO Daft 2.94C-09 NO DATA 2.42E-05 ,

a

, ............................................................................4

CE143 1.oSE-09 1.22F-C6 1.35E-10 NO DATA 5.37E-10 NO DATA 4.56C-05
| CEt44 4.POE-07 2.G4i-of 2.62C-06 AC OATA 1.2tE-07 NO DATA 1.05E-04 i

| PR143 9.20E-09 3.69.-09 4 . S o E-10 %) DATA 2.13E-09 NO DATA 4.03C-05 i
t

j ............................................................................

||
P4),4 3.01E-11 1.25E-11 1.510-12 NO DATA 7.05E-12 NO DATA 4.33C-IS

NDl47 6.29C-09 7.27E-09 4. 35E -10 40 DATA 4.25E-09 40 DATA 3.49E-05
w lif 1.03E-07 8.6tE-CS 3.01E-98 NO DATA NO DATA NO DATA 2.62E-05 !

<- ............................................................................
'

NP239 1.19E-09 1.17C-10 6. 4 5 E -1 1 NO DATA 3.65C-10 NO DATA 2.40E-05

I
1 -
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I SURRY POWER STATION
,

j OFFSITE DOSE CALC'JLATION MANUAL
3.

!

I
'

i SECTION 5 .

i -

! I

!
I GASEOUS EFFLUENT DOSE CALCULATIONS .

!

!
!
i

; Part Subject Pag
;

i

1 Gaseous Effluent Air Dose 2
i

;

2 Radioiodines, Particulates, and 3
Tritium ;

I

!

.

.

P

E

r
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1. GASEOUS EFFLUENT AIR DOSE

In order to comply with Technical Specification 3.11.B.2.a to assure that
the air dose per reactor in unrestricted areas due to noble gases released

.

in gaseous effluents shall be limited to 5 5 mrad for gamma radiation and
.

5 10 mrad for beta radiation during any calendar quarter, and 510 mrad
for gamma radiation and 5 20 mrad for beta radiation during any calendar
year, the following calculations shall be performed:

For gamma radiation:

D = 3.17E-08 I Mg (iTQ) Qgf

For beta radiation:

g : 3.17E-08 I Ng(R)Q1D
f

Were:

D = The air dose for gamma radiation in mrad.

p = The air dose for beta radiation in mrad.D

3.17E-08 : The inverse of the number of seconds in a year.

Mg : The air dose factor due to gamma emissions for each identified noble
gas radionuclide, in mrad /yr per pCi/m3 from Table 3-1.

Ng = The air dose factor due to beta emissions for each identified noble
gas radionuclide, in mrad /yr per pCi/m3 from Table 3-1. -

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

(iTQ)yy= 1.3E-04 sec/m3 for ventilation veat, air ejector, and
turbine building releases.

(T/Q)py = 3.2E-07 for process vent
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Q = The release of noble gas radionuclide, i, in gaseous effluents ing

pC1. Releases shall be cumulative over the calendar quarter or
year as appropriate.

.

2. RADIOI0 DINES, PARTICULATES, AND TRITIUM -

In order to comply with Technical Specification 3.11.B.3.a to assure that
the dose per reactor to an individual from radioiodines, radioactive
materials in particulate form, and radionuclides (other than noble gases)
with half-lives greater than 8 days in gaseous effluents released to
unrestricted areas shall be limited to 5 7.5 mrem to any organ during any
calendar quarter, and 5 15 mrem to any organ daring any calendar year,
the following calculation shall be performed:

D. = 3.17E-08 1. R.. W Q.ja i tja 1

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.
< .

Q = The release of radioiodines, radioactive materials in particulateg

| form and radionuclides other than noble gases in gaseous efflumts,
l

i, in pCi. Releases shall be cumulative over the calendar quarter
or year as appropriate.

W = The annual average dispersion parameter for estimating the dose to
an individual at the controlling location.

,

W = (ifQ) for the inhalation pathway, in sec/m3 from Table 5-1 and
! 5-2.
t

|

W = (~DfQ) for the food and ground plane pathways, in meters 2 fromD

Table 5-3 and 5-4.
i
!

i
._
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R ), = The dose factor for each identified radionuclide, i, organ j, andg

2age group a, in m (mrem /yr) per pCi/sec or mrem /yr per pCi/m3 from
Table 5-15 or calculated as follows:

R ), = R ,[X/Q) + R [D/Q] + R ,[D/Q, X/1) + R' ,[D/Q, X/Q] + R ,[D/Q,X/Q] ,g

j khere:

I
Inhalation Pathway Factor, Rg3,[X/Q)

1

,[X/Q) = K'(BR), (DFA ),) (mrem /yr per pCi/m )3R
j

klere:

K' = a m.i. ant of unit conversion, IE06 pCi/pCi.

(BR,, .i.e breathing rate of tte receptor of age group (a), in m /yr.3

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)3

Infant 1400

Child 3700

Teen 8000

Adult 8000

(DFA ),) = the inhalation dose factor for the receptor of the age groupi g
th! (a) for the i radionuclide, organ j, in erem/pci. ~

|

Inhalation dose factors (DFA ),) for the various age groups are given ing

Tables 5-5, 5-6, 5-7 and 5-8 (taken from Regulatory Guide 1.109 (Rev. 1)).

!

|

l
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0
Ground Plane Pathway Factor, R g[D/Q)

Rf)[D/Q]=K'K"(SF)DFGg[(1-e ^i )/A] (m mrem /yr per pCi/sec)- t 2 *

.

' Where: -

K' = a constant of unit conversion, IE06 pCi/pC1.
i

K" = a constant of unit conversion, 8760 hr/yr.

th
Ag = the decay constant for the i radionuclide, sec. |

1

t = the exposure time, 4.73E08 see (15 years) i
|

th
DFG ) = the ground plane dose conversion factor for the i radionuclide,

g
2organ j (mrem /hr per pCi/m ). I

;

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

are found in Table 5-9.Ground plane dose conversion factors, DFG ),y

Grass-Cow-Milk Pathway Factor, R ,[D/Q)
|

| R ,[D/Q) = K' Qp (Uap) F,(r) DFL ),) [ f f, + M f,)e b h ] e N N i
g p p

Ai*A Y Y
w p s

;

i

!

| (m2 mrem /yr per pCi/sec)-

~1

Where:

1

K' = a constant of unit conversion, IE06 pCi/pC1. ;

>

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

|

. . - .__ _. _ _. . .. _ _ _ . . _ .
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U,p = 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, inp
2kg/m , o,7,

Y, = the agricultural productivity by unit area of stored feed, in kg/m ,2

2.0.

F, = 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)).

th
(DFL ),) = the ingestion dose factor for the i radionuclide for theg

receptor in age group (a), organ j , in mrem /pci. See Tables

5-11, 5-12, 5-13 and 5-14.

th
A = the decay constant for the i radionuclide, in sec 1g

A = the decay constant for the removal of activity on leaf and plant

surfaces by weathering, 5.73E-07 sec~1 (corresponding to a 14 day
half-life).

.

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

1.73E05 (2 days).

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

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

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

.

_p. 7 , - .-e
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f, = f raction of the cow feed that is pasture grass while the cow is on
pasture, dimensionless, 1.0.

The concentation of tritiu: in milk is based on the airborne concentration
'

C
rather than the depostion. Therefore, the R is based on [x/Q}:

-.

CR.. [x/Q] K'K'''F Q Um F ap(DFL.. )[0.75(0.5/H)](mres/vr
3

ija -
per pCi/m )=

ija

klere:

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

H= absolute humidity of the atmosphere, in gs/=3, 8 (Regulatory Guide
1.109 (Rev. 1)).

0.75 = the fraction of total feed that is water.

0.5 = the ratio of the specific activity of the feed grass water :.o the

at=ospheric water.

Grass - Cow - Meat Pathway Factor, R'Mlja[D/Q]..

The integrated concentration in meat follows in a similar =anner to the

development for the milk pathway, therefore:

M f )e '\ *'h ] e '\ t
- i - i fR*.. [D/Q) = K' Q (Uap) F, (r) (DFL.. ) - [ f f + (1-f

tja r . .j a p s p s

A. + A Y Y
1 w p s

.

(m2 a: rem /yr per pCi/sec)

klere:

Ff = the stable element transfer coefficients, in days /kg, Table 5-10.
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U,p = the receptor's meat consumption rate for age (a), in kg/yr.

U, (kg/yr) Infant 0

Child 41

Teen 65 .

Adult 110 (Regulatory Guide 1.109 (Rev. 1)).

g = the transport time from pasture to receptor,1.73E06 sec (20 days).t

h = the transport time from crop field to receptor, 7.78E06 see (90 days).t

The concentration of tritium in meat is based on its airborne concentra-
tion rather than the deposition. Therefore, the R is based on [X/Q):

R [X/Q] K'K'''F 9 U,p(DFLija)[0.75(0.5/H)](mrem /yr 3
FF per pCi/m )=

,

where all terms are defined above.

Vegatation Pathway Factor, R ,[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 in the time period between harvest and consumption, therefore:

[ Uff e i L + U,sf e'^i'h]t
R ,[D/Q] K' [ (r) ] (DFL )= -

g g

Y (Ai+A)y y

(m2 . mrem /yr per pCi/sec)

Where:

K' = a constant of e,it conversion, 1.E06pCi/pCi
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U,b = the consumption rate of fresh leafy vegatation by the receptor in

age group (a), in kg/yr.

U (kg/yr) - Infant 0

Child 26
'

Teen 42
'

Adult 64

U = the consumption rate of stored vegetation by the receptor in age

group (a), in kg/yr.

S (kg/yr) - InfantU 0

Child 520

Teen 630

Adult 520
-

fL = the fraction of the annual .atake of fresh leafy vegetation grown
locally, 1.0.

f = the fraction of the annual intake of stored vegetation grown locally,
g

0.76.

g = the average time between harvest of leafy vegetation and its consump-t

tion, in seconds, 8.6E04 (1 day).

g = the average time between harvest of stored vegetation and its con-t

sumption, in seconds, 5.18E06 (60 days).

2Y = the vegetation areal density, in kg/m , 2.0, and all other factorsy

are previously defined. The concentration of tritium in vegetation -

is based on the airborne concentration rather than the deposition.
V

Therefore, the Rij, is based on {X/Ql:

RY.[X/Q]=K'K'''UfaL+U f (DFL.. ) ' [0.75(0.5/H)]
b 3

ija a g tj a

3(mrem /yr per pCi/m )

All terms defined previously.
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DRA- TABLE 5-1

SURRY PROCESS VENT DISPERSION PARAICTERS (X/Q)p FOR
LONG-TERM MIXED-MODE REIIASE3 > 500 HR/YR OR > 150 ER/QTR

,

Dintance to the control location, in miles

Secto- 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

-7
N 2.3 x10~ 2.O x10 3. 2 x10 2. 7 x10~ '2.2 x10 1.9 x10~ 1.6 x10 1. 4 x10 1.3 x10 1.2 x10'

~ ~ ~ ~ ~

NNE 3.7 xlC~ 4.9 x10~ 4. 7 x10- 3.6 x10~ 2.8 x10~ 2. 2 x10~ 1.8 x10~ 1. 6 x 10- 1. S x10~ 1.5 :clo
~7 -7IE 6.9 x10 5.4 x10~ 4.3 x10 3.2 x10~ 2.4 x10 1.9 x10~ 1.6 x10~ '

~ ~

1.3 x10- 1.1 x10-1.4 x10

INE 3.4 x10~ 3.2 x10~ 2. 6 x10- 1.9 x10- 1.5 x10~ 1. 2 x10~ 9.5 x10~ 8.0 x10~ 6.8x10~ 6'. 0 x 10~
~7 ~7

E 3.4 x10~ 3.1 x10 2.5 x10 1. C x 10~ 1.4 ::10 1.1 x10' 8.8 x10" 7.3 x10' 6.2 x10~ 5.4 x10~
-7 ~7 ~0ESE 5.3 x10- 3.1 x10 2.2 x10 1.6 x10 1.2 x10 9. 2 x10~ 7.4 x10 6.1 x10~ 5.2 x10~ 4.5 x10~

~
'

~ ~7 ~0 -0 ~0 -8SE 6.1 x10- 3.9 x10 ~ 2.6 x10 1.8 x10~ 1.3 x10~ 1.0 x10~ 8.1 x10 6.7 x10 5. 7 x10 4.9 x10
-

-8 ~0 -8SSE 4.1 x10~ 4.7 x10~ 3. 7 x 10~ 2.6 x10~ 1.9 x10~ 1.5 x10- 1.2 x10' 9.6 x10 8.1 x10 6.9 x10
~0 ~0S 3.5 x10~ 4.2 x10~ 3.5x10- 2.7 x10- 2.1 x10- 1.6x10' 1.3 x10~ 1.1 x10~ 9.2 x10 8.0 x10

-7 -7 -7 -7 ~ -3 -8 -8 -8 -8
SSW 3.1 x10 2.9 x10 2.3 x10 1.6 x10 1.2 x10 ', 9. 6 x10 8. 2 x10 7.0 x10 6.1x10 5.2 x10

-7 ~0 ~0 ~0SW 3.2 x10~ 2.5 x10~ 1. 8 x10~ 1.4 x10 1.2 x10~ 9.4 x10 7.5 x10 6.3 x10 5.5 x10- 4.8 x10~
~7 -8 OWSW 3.3 x10~ 2.6 x10- 2.0 x10 1.5 x10~ 1.2 x10 9.9 x10 8. 4 x10 7.1 x10' .5.9 x10I 5.0 x10~

W 4.9 x10~ 3.7 x10~ 2. 2 x10~ 2.1 x10~ 1.5 x10- 1.3 x10~ 1.1 x10~ 9.7 x10 8. 6 x10 7.5 x10-
-7~

WNW 5.7 x10 3.6 x10~ 3.0 x 10~ 2.3 x10- 1.7 x10~ 1. 4 x10 1.1 x10" 9.3 x10- 7.9 x10- 6.9 x10"
IT// 7.4 x10~ 3.0 x10 2.6 x10 2.1 x10 1.6 x10~ 1.3 x10~ 1.1 x10 9.5 x10 8. 2 x10 7. 2 x 10 .8~7 ~0 -8 --7 ~7 ~

~7 ~8~

NIT // 2.1 x10 2.1 x10~ 2.5 x10~ 2.2 x10~ 1.8 x10- 1. 5 x10~ 1.3 x10 1.1 x10~ 9.5 x10 8.5 x10
~

Period of Record 5/1/75-4/30/76
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D I' TAP,il 5-2

SURRY VENIIIATION VIITI DISPZRSION PAMMETERG (%/Q)p FOR
1.ONG-T2RM GROUND ICLEASES > 500 HR/YR OR > 150 HR/QTR

-

.

Distence to the control _ location, in miles

.Secto- 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 1.8x10 2. 8 x10 S. 9 x10~ 4. 5 x10~ * 2.7x10 1.9x10~ 1.4x10~ 1.1x10' 8.5 x10 7.1 x10~
~

~
~4

~

~4 -5 -6 ~0 -6 -6 -6 -6 ~7
NME 1.8x10 2. 8 x10 0. C x10 4.4 x10 2.7x10 1.8x10 1.3 x10 1.0 x10 8.3 x10 6.9 x10~

~ ~

~4 ~6 ~6
NE 1.9x10 2.8x10~ 9.0x10~ 4. 5 x10 2.7x10 1.9x10~ 1.4 x10 ' 1.1x10~ 8.7 x10 7.2 x10

~

~

E2 8.0x10 1.3 x10~ 4.0 x 10 2.0 x10~ 1.2::10 8.lx10~ 6.0x10~ 4. 6 x10~ 3.7 x10~ 3.1 x10~~

~7~6 -6 -7 -7 ~~

E 7.1x10~ 1.1x10~ 3. 5 x10 1.7 x10~ 1.1x10 7.2x10 5.3x10 4.1 x10 3.3 x10 2.7 x10

-5 -6 # ~6 -7 ~7 ~7 -7 ~7 ~7
ESE 5.7x10 9.0::10 2. 8 x10 ' 1. 4 x10 0.3x10 5.7x10 4.2x10 3.2 x10 2. 6 x10 2.1 x10

-5 -6 ~6 ~7 ~7 ~7 ~7 ~7
SE 5.9x10 g ,3 x10 2.9 x10 1.4 x10 0.6x10 5.9x10 4.3x10~ 3. 3 x10 2.7 x10 2.2 x10-

SSE 5.6x10 9. 6 x10 2. 9 x10 - 1. 4 x10 8. 5:c 10 5.8x10 4.2x10 3.2 x10 2. 6 x10 2.1 x10'7-5 ~6 -6 ~0 -7 ~7 ~7 ~7 ~7

S 5.2x10~ 9.7x10~ 2.Ex10 1.4 x10~ 8.1x10~ 5.4x10~ 3.9x10~ 3.0x10 2. 4 x10~ 2.0 x10~
~

-6

-6 ~7 ~7 ~7 ~7 ~7
SSV/ 2.7x10~ 4.9 x10~ 2.5 x10 7.1 10~ 4.2x10 2.8x10 2.0 x10 1.5x10'7 1.2 x10 1.0 x10

~6 -6 -7 -7 ~7 ~7
SV/ 3.5x10~ 5.7 x10 1. E x10 8.6 x10~ 5.1x10 3.5x10~ 2.5x10 1.9 x10~ 1.6 x10 1.3 x10

-5 -6 ~7 ~ 7- -7 ' ~7
'//SV/ 2.8x10 5.0x10~ 1.5 x10 7.2 x10~ 4.3x10~ 2.8x10 2.1x10~ 1.6 x10 1.3 x10 1.0 x10

VI 4.5x10 7.7 10 2.4 x10~ 1.1 x10~ 6.7x10~ 4.5x10~ 3.3 x10~ 2.5 x10 2.0 x10 1.6 x10~
~~

-5 ~

-5 ~6 ~6 ~6 -7 -7 -7 ~7 ~7
VIIC// 6.7x10~ 1.1x10 3.4 x10 1.7 x10 1.0x10 6.8x10 5.0 x10 3. 8 x10 3.1 x10 2.5 x10

-5 -5 -6 ~6 -6 ~7 ~I ~7 ~7 ~7
tr// 8.lx10 1. 3 x10 4, y x;g 2.0 x10 1.2x10 8.3x10 6.0 x 10 4.7 x10 3.7 x10 3.1 x10

~4 -6 ~6 ~6 ~6 ~7 -7

NI!VI 1.4x10 2.1x10 E. E x10 3.4 x10~ 2.0x10 1.4x10 1.0x10 8.0 x10 6.4 x10'7 5.3 x10

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

SURRY W,NTIIATION VENT DIS ~ERSION PARAMETERS (D/Q)p TOR
LONG-TERI.! GROUND RELEASE 3 > 500 HR/YR OR > 150 IIR/QTR -

Pintar.ca to the centrol location, h mt!M

Secter _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
-7 ~8 ~9 ~9 -0 -10 -10 -10 -10N 1.9 x10 3.3 x10 8.0 x10~ 3.8 x10 '2. - x10 1.3 x10 8.9 x10 6.4 x10 4.9 x10 3.8 x10

Nt:E 2.7 xiO"7 4. 7 x10 1. 3 x 10" 5.5 x10 ' 3.0 x10~ 1.9 x10 1.3 x10~ 9.2 x10~ 7.0x10 5.5 x tu
-9 ~ ~ -10 -10

-9 -01:3 2.7 x10~ 4.6 x10~ 1.2 x10" 5.4 x10- 2.9 x10 1. C x10 1.3 x10- 9.1 x10- 6.9 x10' 5.4 x10
E! E 1.2 x10~ 2.2 x10~ 5. 8 x10 2.5 x10~ 1.4 x10~ 8. G x 10~ 5. 8 x10 4.2 x10~ 3.2 x10~ 2.5 x10~-10

-0 ~9 -10 -0~

E 1.2 x10 2.0 x10 5.4 x 10~ 2.4 x10- 1.3 x10 0.0 x 10~ 5.5 x10 4.0 x10 3.0x10~ 2.3 x10
-10 -10 -10 -10 ~I O

~

ESE 1.2 x10 2.0 x10~ 5.5 x 10~ 2.4 x10~ 1.3 x10~ 8.1 x 10 5.5 x10 4.0 x10 3.0 x 10 2.4 x10
-10 -0 -10 -10SE 1.4 x10 2.5 x10~ 6. 7 x 10- 2.9 x10~ 1.G x10~ 9 . 9 x 10' 6.8 x10 4.9 10 3. 7 x 10 2.9 x10

SSE 1.6 x10~ 7 ' 2.8 x10~8 i 3.3 x10 1.8 x10~ 1.1 x10 7. 7 x 10 5.6 x10- 4.2 x10 3.3 x10~9 -9 -10 -10 -07. 7 x10
~7 -3 -9 ~9 -10S 1.5 x10 2.6 x10 7.0x10 3.0 x10~ 1.7 x10~ 1.0 x 10 7.0x10 5.1 x10 3.0x10 3.0 xlG~

~9 -10SSV/ 8.7 x10~ 1.5 x10 4.0 x10- 1.8 x10 9.G x10' . 6.0 x 10 4.1 x10~ 3.0 x10 2. 2 x10~ 1.8 x10~
~9 ~9 -10 4 -10SV/- 7.9 x10 1.4 x10 3.7 x10- 1.G x10 8.7 x10- 5.4 x 10 3,7 )g 2.7 x10 2.0x10 1.G 10
~0 ~9 -10 -10V!SV/ 7.9 x10 1.4 x10~ 3. 7 x10' l .6 x10 8.C x10 5.5 x10~ 3.7 x 10~ 2.7 x10 2.0 x 10 1.6 x10~
-7 -8 -9 -9 -9 -10 10 10 10 10VI 1.2 x10 2.1 x10 5.8 x 10 2.5 x10 1.4 x10 8.G x10 5.8 x10 4.2 x10 3.2 x10 2.5 x10
-7 ~3 -0 -0 -10V/NW l.4 x10 2.3 x10 S .3 x10- 2.7 x10~ 1.5 x10" 9. 4 x10~ 6.4 x10 4.6 x10 3.5 x 10 2.7 x 10

-0 -10 -10 -10YN 1.4 x10 2.4 x10 E.5 x10~ 2.8 x10 1.5 x10- 9.6 x10~ G.6 x10 4.7 x10 3.6 x 10 2.8 x 10
~9 -10 -10 -10 -10NNV/ 1.4 x10~ 2.4 x10 E.4 x10 2.8 x10- 1.5 x10 9.5 x10 6.5 x10 4.7 x10 3.5 x10 2.8 x10

Period of Record 5/1/[5-4/30/76
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TABLE 5-5*

INHALATION CCSE FACT 0*$ FOR ADULTS
(WREM PF4 PCI INHALE 03

| NUCLICE BONE L!vER T.80CY THYR 010 x10NEY LUNG GI-LLI *

|
g

.........................._...... ....__..__..____......_........_.. ..... ,

i H 3 NO DATA 1.58E-07 1. 5 8 F -0 7 1.59E-07 1.58E-07 1.58E-07 1.58E-07
! C 14 2.27E-06 4.26E-07 4. 2 6 E-0 7 4.26e-07 4.2et-07 4.26E-07 4.26E-07
i NA 24 1.28E-06 1.28E-06 1.2eE-06 1.2SE-06 1.28E-06 1.2AE-06 1.2eF-06

................ ................ ...._.................._____ ._ ..........
' P 32 1.65E-04 1.64t-06 6.2eE-36 NO CATA NC DATA NO DATA 1.08E-05

CR 51 NO DATA NO DATA 1.2)E-08 7.4*E-09 2.R5E-09 1.80E-06 - 15E-07*

"N 54 NO DATA 4.9)C-06 T. 8 F E-01 NO DATA 1.23L-06 1.75E-04 9.67E-06
..____. _..............._........_......................_-_................_

' MN 56 NU OATA 1.55E-10 2.??E-11 NO waTA 1.63E-10 1.18E-06 2.5 3E -06
FE 55 3.0 7E-06 2.12E-06 4.93E-07 NO DSTA NO DATA 9.01E-06 T.54E-07'

! FE 59 1 47E-06 3. 4 7E-co 1. 3 2 E-0 6 NO DATA NO DATA 1.27E-04 2.35E-05 |
..............._.... ... ............_ .. _..............._..._.............

CO 58 NO DATA 1.98E-0T 2. 59 E -0 7 NO CATA NC OATA 1.16E-04 1. 3 3E-05,

CO 60 NO DATA 1.*4E-06 1 8)E-06 NO DATA NC 04TA 7.46E-04 3.56E-05
NI 63 5.40E-05 3.936-06 1.81E-Oo NO DATA NO DATA 2.23E-05 1.67E-06
...._............. ..._....._.............. . ___.. .__.......___...........

41 65 1.92E-10 2.02C-11 1.14 F-1 1 NO DATA NC DATA 7.00E-07 1.54E-06
CU 64 NO DATA 1.93E-10 7.61E-11 NO. DATA 5.TSE-10 8.48E-07 6.12E-06
ZN 65 4.05E-06 1.21E-05 5.82E-06 NO CATA 8.62E-06 1.08E-04 6.68E-06
......_........................ ..._............. ......__......._...____ ..

IN 69 4.23t-12 8.140-12 5. 6 S E-13 NO DATA 5.27E-12 1.15E-07 2.04E-09 j
dR 83 NO DATA 10 Cate 3.01E-08 NO DATA NC CATA NC OATA 2.90E-08 -

BR e4 NO DATA NO CAIA 3.91E-08 NO DATA NO CATA NO CATA 2.05E-13
I.............................................................-...__.._ .....

BR 85 NO DATA NO DATA 1.60E-09 NO DATA NO DATA NO DATA LT E-24
9e So NU OATA 1.61E-05 7. 3 f E-0 6 NO DATA NC OATA NO DATA 2.08E-06 {
R0 $8 NO DATA 4.P4E-08 2.61E-08 NO DATA NC OATA NO CATA 4.18E-19
............... .............._________............._.._.....__...... ____..,

RB 89 NO DATA 3.2Ci-08 2.12E-08 nC CATA NC OATA NO DATA 1.16F-21
SA S? 3.80E-05 NO CATA 1.00E-06 NO CATA NC DATA 1.75E-04 4.37E-05

| 54 90 1.24E-02 NO DATA 7.62E-04 NO CATA NC OATA 1.20E-03 9.02E-05 |
......... ______ ......._............____ .......__.._.............._____... .

SR 91 7.74E-09 NO CATA 3.13E-10 NO DATA NO DAT A 4.56E-06 2.39E-05 i
SR 92 8.43E-10 NO 0ATA 1. 64 E -1 1 NO DATA NO DATA 2.06E-06 5.38E-06 j'

Y 90 2.61E 07 NO CATA 7.01E 09 NO DATA NO DATA 2.125 05 6.32E 05 .

. !..................._............. ....................__ ..............._...

Y 91M 3.26E-11 NO DATA 1. 2 7 E-12 NO DATA NC CAT A 2.40E-07 1.66E-10 .

Y 91 5.78E-05 NO DATA 1. 5 5 E-0 6 NO DATA NC DATA 2.13E-04 4.8tE-05 |.

Y 92 1.29E 09 NO DATA 3.77E 11 NO DATA NC OATA 1.96E 9.19E-06
................................. ........... __.... _..........-06 j. ..........._

.

a

\

.

I

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

INHALAfl0N DOSC FACTORS FOR ADULT 5
ludEn prR PCI INHALEDI

.N UC L I O L BONE LivCR T.n0DY THYR 010 K!ONEY LUNG Cl-LLI

..........___ ..__....._________......_............____... __... ___ .......
,

Y 93 1 18C-09 NO CATA 3. 2 6 E-10 NO DATA NC CATA 6.06E-06 5.27E-05
2R 95 1.34E-05 4.30E-06 2.910-06 NO DATA 6.77E-06 2.21C-04 1.38E-05 .

ZR 97 1. 21 E - 0 8 2.45C-09 1.13 E -0 9 NO CATA 3.71E-09 9.84C-06 6.54C-05
..____ .................__________. ___ ._...._..______..__ ......... _..__.

NB 95 1.76C-06 9.770-07 5.26E-07 NO DATA 9.67E-07 6.3tt-05 1.30E-05
MO 99 NO DATA 1.51t-00 2. 8 7E-0 9 NO DATA 3.64C-08 1.14E-05 3.10C-05
TC 99M 1.29E-13 3.64E-13 4. 6 SE-12 NO DATA 5.52E-12 9.55E-08 5 20E-07
............._.........__________ ........... _.............___.............

TC101 5.22E-15 7.52E-15 7.300-14 NO CATA 1.356-13 4.99E-08 1.36C-21
.Rul03 1.91E-07 No DATA 8.23E-08 NO CATA 7.29E-07 6.31E-05 1.38F-05

RulCS 9.88C-11 f4G DA1A 3.89C-11 NO CATA 1.77L-10 1.37E-06 6.02C-06
...............___...__.._..._....... .........____ ........................

RUl06 8.64C-06 NO DATA 1. 01E -0 6 NO DATA 1.67E-05 1.17L-03 1.14E-04
AG110F 1.35E-C6 1.252-06 7. 4 3 C-0 7 NO DATA 2.46E-06 5.79C-04 3.78E-05
TE125M 4.2 7 E-0 7 1.99C-07 5.84E-08 1.3tE-07 1.55t-06 3.92E-05 8.83C-06
........... ___ .....______ ....... ___________________.____ ..... _ . ...._

*TE1277 1.58E-06 7.21!-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 1.67E-05
TE127 1.75C-10 8.0 M-Il 3. 8 7 E-11 1.12E-10 6.37C-10 8.14E-07 7.17C-06
TE129p 1.22E-06 5.b4E-07 1. 9 6 E-0 7 4.30E-07 4.57E-06 1.45C-C4 4.79E-05
______ ..... ___ ..... _ . _ .._......._.._....._____.............. ___ . __

TE129 6 22E-12 2.99C-12 1. 5) C-12 4. 8 7E-12 2.34E-11 2.42E-07 1.96F-06
'

TE131H 8.74E-09 5 45E-09 3.63F-09 6.88F-09 3.86E-08 1.82E-05 6.95E-05
IF131 1.39E-12 7.44E-13 4.49C-13 1.17E-12 5.46E-12 1 74E-07 2.30E-09
-- __ __...____.......__..._ ._________....._________..._ ......_____.._..

TE132 3. 2 5E-0 8 2.69E-08 2.02E-08 2.37E-08 1.E2E-07 3.6CE-05 6.37F-05
1 130 5.72E-07 1.685-06 6.60E-07 1.42E-04 2.61E-06 NO DATA 9.61E-07
I 131 3.15E - 06 4.47E-Oo 2.56E-06 1.49E-03 7.66E-06 NO DATA 7.85E-C7
___....___.._....._..._............_..___ ....______.........__ ..........._

I 132 1.450-07 4.07E-07 1.4dE-07 1.43E-05 6.4ct-07 NO DATA 5.08F-OS
X 133 1.08C-06 1.855-06 5.6dE-07 2.69E-04 3.23E-06 NO DATA 1 11E-06
8 134 8.0SE-08 2.16C-07 7.69E-08 3.73E-06 3.44E-07 740 O A T A 1.26E-10
...___..______......__......... .............. __ .......___..__.._.........

I 135 3.35C-c7 S. 7 3E-07 3.21C-07 5.60E-05 1.390-06 NO DATA 6.56E-07
C5134 4. 6 6 E - C5 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-05 1.30E-06
CS136 4.88E-06 1.63E-05 1. 33C-0 5 NO CATA 1.07C-05 1.50E-06 1.46E-06
......_....... .. .... ... ................__..._.... .......____ ....._____

05137 5.98E-05 7.76E-05 5. 3 5 C -0 5 NO DATA 2.7BE-05 9.40E-06 1.05E-06
CS138 4 14 E-OS 7.76C-08 4.0iE-0 8 NO DATA 6.000-09 6.07E-09 2.33E-13
UA;19 1.17E-10 8.32E-14 3.42C-12 NO DATA 7.7CE-14 4.70E-07 1 12E-07
....,......................_____....................___...._ ..........__ ..
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DRH
TABLE 5-5, CONT'D

*
INHALATION DLSE FACTORS FOR ADULTS

IwREM Pr2 PCI I NH At. E01

.NuttluE BONE 1IVER T.BOCY THYR 010 KIDNEY LUNG CI-LLI
'

8A140 4.88'-06 6.13r-09 1. 21 E -0 7 NO DATA 2.09E-99 1.59F-O', 2.73F-05
'

MA141 1.25E-11 9.41E-15 4.200-13 NO DATA 6.75E-IS 2.42E-07 1.45E-17
RA142 3.29E-12 3.32E-15 2.07E-Il NO DATA 2.96E-15 1.49E-07 1 96E-26

LA140 4. ICE-OS 2.17E-08 5.730-09 No DATA NO DATA 1.7CE-05 5.730-05
L A 14 2 8.54E-11 3.60E-!! 9. 6 >E - t 2 NO DATA NC DATA 7.91E-07 2.64E-07
CC141 2.49E-06 1.696-06 1. 91 L-0 7 NO DATA 7.836-07 4.52E-05 1.5CE-05
...___......._ __....._.--.. ___ ......____..._.. ............_____.. .._.

CFl43 2.33E-09 1.72E-08 1.91L-09 NO Daft 7.60E-09 9.97E-06 2.83E-05
CE144 4.29E-04 1.79E-04 2.30F-05 NO DATA 1.060-04 9.72E-04 1.02E-04
PR143 1 17E-06 4.690-07 5. 8 SE-0 8 '40 DATA 2.70E-07 3.5tE-05 2.50E-05.

......_.... ........ ..... ...__.. ....___............ ...___ __ ....___....
PR144 3.76E-12 1.569-12 1. 91 C -13 NO CATA 8.RIE-13 1.27F-07 2.69E-18

.! ND147 6. 59E-0 7 7.62E-07 4 . 5 6 E -0 8 NO DATA 4.45E-07 2.76E-05 2.16E-05
W 187 1.06E-09 8.85E-10 3.10 E-10 NO CATA NC DATA 3.63E-06 1.94E-05

*

i' .._......____..........._..... ......_......__...._. _______ ._.............
* NP239 2.37E-08 2.826-09 1.55E-09 NO DATA 8.75E-09 4.70F-06 1.49E-05
I
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TABLE 5-6*

INHAL ATION DOSE FACTOR $ FCP TEFNAGER
(MREM PER 9CI INHALEDI

.

| NUCLICE BONE LIVER T . 60CY THYR 0lO KIDNEY LUNG Cl-LLI
g ____ .......__ ..........__ ........ ......._ ____ ._.._____......._......_. .

I H 3 NO DATA 1.59E-0T 1.59E-07 1.596-07 1.59F-07 1.59E-07 1.59E-07
C 14 3.2SE-06 c.C9E-07 6.09E-07 6.09E-07 6.69E-07 6.01E-07 6.09E-07

|
-44 24 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.720-06 1.72E-06 1.72E-06
........._..___... .... ...._......______....____.____________..._____... ..

P 32 2.36E-04 1.57C-0) 8.9sE-06 NO DATA NO DATA NO DATA 1.165-05
CR 51 NO DATA NO DATA 1.69F-08 9.37E-09 1.946-69 2.62E-06 3.75E-07
PN 54 NO CATA 6.31F.06 1.0)E-06 NO DATA t.59E-06 2.49E-04 8.35E-06
. ......................__._._..._.......____...________......_.............

PN 56 NO DATA 2.124-10 3.15E-11 NU DATA 2.24t-10 1.90E-C6 7. TEE-06
FC 55 4.18E-06 2.9At-06 6.93E-37 NO DATA NU DATA 1.55E-05 7.99E-07
FE 51 1.19E-06 4 62d-06 1.79E-06 NO DATA NO DATA 1.9tE-04 2.23E-05
.........._.....___________........_________.._____...._.._........_ ..___..

CD 50 NO DATA 2.>9F-07 3. 4 7 E -0 7 NO DATA NO CATA 1.6BE-04 1.19E-05
CU 00 NO DATA 1.87E-C6 2.48c-06 NO DATA NC DATA 1.C9E-03 3.24E-05
NI 63 7.25E-05 5. 3E-06 2.47E-06 NO DATA NO DATA 3.84E-05 1.77E-06
.. ___....._..._________........__..._______ ..____ .._.._...___........ __

NI 65 2.73E-10 3.06F-11 1.59E-11 N3 DATA NO DATA 1.17E-06 4.59E-06
CU 64 NO DATA 2.54t-10 1.coE-10 NO DATA 8.01E-10 1.39E-06 7.68E-06
IN 65 4.c2E-06 1.07E-05 7. 8 0 E-0 6 NO DATA 1.08E-05 1.55E-04 5.83E-06
... .... ..... ........._. .______.___________.......____......___.._____...

IN 69 6.04E-12 1.15F-11 8.07E-13 NO DATA 7.53E-12 1.98E-07 3.56F-08
HR 83 NO DATA NO DATA 4.3CL-0C NO DATA NO DATA NO DATA LT E-24
DR 84 NO DATA NO DATA 5.41E-08 NO DATA NC DATA NO DATA LT E-24
.___................... ......................___...___ .._.... . ..........

OR 83 NO DATA NO CATA 2.29E-09 NO DATA NC DATA NO DATA LT E-24
MB 86 NO DATA 2.38E-05 1.C5E-03 NO DATA NC DATA NO DATA 2.21E-06
R9 83 NO DATA 6.82E-08 3.4CE-08 NO DATA NC DATA NO DATA 3.65E-15
___...........__ ................_......___ ...____ .__........... ....___..

RB 89 NO DATA 4.40 .08 2.91E-08 NO DATA NG DATA NO DATA 4.22E-17
SR 89 5.43E-05 NO DATA 1.56E-06 NO DATA NC DATA 3.C2E-04 4.64E-05
SR 93 1.35E-02 NO DATA 8.35E-04 NO DATA NC DATA 2.06E-03 9.56E-05
. ..........______................._____....__.......__.....................

SR 91 1.10E-08 NO DATA 4.39E-10 NO DATA NO DATA 7.59E-06 3.24E-05
SR 92 1.loE-09 NO DATA 5.08E-11 NO DATA NO DATA 3.43E-06 1.49E-05
Y 90 3.73E-07 NO DATA 1. 00 E -0 8 NO DATA NO DATA 3.66E-05 6.99E-05
______... .......__ ............. .................... ..............____.-

Y 91w 4.63E-11 NC DATA 1.77E-12 NO DATA NO DATA 4.00E-07 3.77E-09
Y 91 8.26E-05 NO DATA 2.21E-06 NO DATA NO DATA 3.67E-04 5.11E-05
Y 92 1.84E-09 NO DATA 5.36E-11 NO DATA NO DATA 3.35E-06 2.06E-05
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* Table taken from Regulatory Guide 1.109 (Rev. 1) "
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DRAFT
TABLE 5-6 CONT'D

INH AL AT IO 4 DOSE FACTORS TCR TErNrGER '

(WLu PLR, PCI INHALE 01

NuCLICE t0NE L ! vF ft T.600Y THYR 010 K10NEY LUNO GI-LLI
...................._....____........._..........__ .....__........_........
Y 93 1.69F-OS ND UtTA 4.65E-lO NO DATA NO DATA 1.04F-05 7.24E-05 '

2R 95 1.82t-05 5.73E-06 3. 94 E-0 6 NO DATA c.42t-06 3.366-04 1.86F-05
tR 97 1.72E-09 3.40E-09 1. 5 7 E -0 9 NO DATA 5.15L-01 1.62C-05 7.88E-05
...._............... ...._..._.__.__....--........ .......... ..............
NS 95 2.32E-06 1.29(-06 7. 00E-0 7 NU OATA 1.25E-06 9.39E-05 1.21E-05
MD 99 NO DATA 2.11E-08 4. O lE -0 9 NO CATA 5.14E-08 1.92E-05 3.36E-05
1C 99r 1.71E-13 4.A3E-Il o.24E-12 NO DATA 7.20E-12 1.44E-07 7.66E-07
.......___..........__...__......_-_............._______..__ ..___..._......
TC101 7.40E-15 1.05E-14 1. 0 3 C- 13 NO DATA 1.90E-13 P.34E-08 s.09E-16
Rut 03 2.e3t-07 NO CATA 1.125-07 NO DATA 9 29E-07 9.79E-05 1.366-05
'lu l 0 5 1.40t-10 NO DATA 5.42E-11 NO DATA 1.76E-10 2.27E-06 1.13E-05
.........________.....__________........_... ____..._____.__...___.......___

! RUl06 1.23F-05 NO DATA 1.55E-06 NO DATA 2.38E-05 2.01E-03 1.20E-04
4G110" 1.73E-06 1.64E-Co 9.9 ]E-0 7 NO DATA 3.13E-06 8.4*E-04 3.41E-05

{ TE12 w 6.10E-07 2.e0E-07 6. 34 E-0 8 1.75E-07 NO DaiA 6.70E-05 9.38E-06

| TE127M 2.25E-06 1.c20-co 2. 71E-0 7 5.4SE-07 S.17E-06 2.07E-04 1.99E-05
: TEt27 2.51E-10 1.14F-10 5.52E-11 I.77E-10 9.10E - 10 1.40E-06 1.01E-05'

TE129M 1.74E-06 8.23E-07 2.81E-07 5.72t-07 6.496-06 2.47E-04 5.06E-05
___...____..... ........___............__... ..__. __......___._....__...___ g
TE129 8.87E-12 4.22E-12 2.20E-12 6.*9E-12 3.32E-11 4.12E-07 2.02E-07 |IE131* 1.23E-08 7.51E-09 5. 0 3 E -0 9 9.06E-09 5.49E-08 2.97E-05 7.76E-05 jTE131 1.97E-12 1.04E-12 6. 3 2 E-13 1.)SE-12 7.72E-12 2.92E-07 1.89E-09 '

_.... ..____._ ._______...____..____________....____..... ..__.......... . _
TE132 6.50E-08 3.oJE-03 2. 74 E-O S 3.07E-09 2.44E-07 5.61E-05 5.79E-05
1 130 7.605-07 2.24'-06 8.96E-0 7 1.86E-04 3.44E-06 NO CATA 1.14E-06
1 131 4.43E-06 6.l*E-06 '3. 3 0 E -0 6 1.83E-03 1.05E-05 NO DATA 8.11F-07
........_____ ....... ___........ ...___....._.............--_.... . .......
I 132 1.99E-07 5.4 7E-0 7 1. 9 7E -0 7 1.89E-05 9.65E-07 NO DATA 1.59E-07
1 133 1.52F-06 2.36E-03 7.78E-07 3.65E-04 4.49E-06 NO DATA 1.29E-061 134 1.1tE-07 2.90E-07 1. 0 5 E -0 7 4.94E-06 4.58E-07 NO DAT4 2.55C-09.
........ ___..........._....__..____ ..........__.. ...................__ .

! ! 135 4.62E-07 1.12E-06 4. 36E-0 7 7.76E-05 1 86E-06 NO Daft 6.69E-07
C5134 6.282-05 1.4tE-04 c.00E-05 NO DATA 4.69E-05 1.83E-05 1.22E-06
C5136 6.44E-06 2.*22-05 1. 71 E-0 5 NO DATA 1.38E-05 2.22E-06 1 36E-06
.______............__......._______...... .._...__....___.... ......_... .._
C$137 6.3SE-05 1.06E-04 3. 8 9 E -0 5 NO DATA 3.80E-05 1.51E-05 1.06E-06
C5138 5.82E-OS 1.07E-07 5. 5 9E-0 8 NO DATA 8.2SE-06 9.84E-09 3.38E-11
bat 39 1.67E-10 1.18E-13 4.8 7E-12 NO DA7A 1.11E-13 8.08E-07 8.06E-07
.......__....._ __........_..___..... ......._...____....___..... ....._____
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TABLE 5-6, CONT'D
.

INHALAll0N Dust r ACfDu rC4 1EFNacta e'
(NREM PER PCI INHALEDI I*

.

fNUCL I UE CONE LivtR T . 30CY THYP010 r ! Dr. E Y LUNO Cl-LLI
.,,____ ..........___________________________. ..____________ ..._____________.

f ,04140 6. 8 4 E - C r> 4.38r-09 4.40E-37 N O O t. f A 2. R S C -M 2.54F-04 2.8tf-05 8

04141 1.7DE-Il 1.32f-l* 5. 9 3 E-13 N3 OATA 1.23E-14 4.11E-07 9.33F-14 ,

hal42 4.62E-12 4. 6 3E - 15 2.c4E-13 NO CATA 3. 9 2 E - 15, 2.39E-07 5.99E-20 t
'

.

t

|
,

Lal40 's . 9 9 i- 0 8 2.95:-OS 7.82C-09 NO CATA No DATA 2.6SE-05 6.09F-05 ,

LA142 1.200-10 5. 31 E - 11 1.32E-Il No DATA NO DafA 1.27E-06 1.50E-06
CE141 3.55E-06 2.370-06 2. 71 E-0 7 NO DATA I.11L-06 7.67E-05 1.5PE-C5 I

: I. .................___...____..__.._______...................__ ... __________
,

CE143 3.32E-08 2.42E-CD 2 70E-09 NO Cara 1.0e6-08 1.63E-05 3.19E-C5 -

.

CE144 6.11E-C4 2. 5 3C-04 3.2dE-05 NO CATA 1.51E-04 1.67E-C3 I.CCE-C4 !
,

'

PR143 1.t.7E-C6 6.64E-07 8.2DE-06 NO DATA 3. 8 6t -0 7 6.04E-05 2 67E-05 *

!

!. :-PR144 5.37E-12 2. 2 0'- 12 '. 2. 72 E-13 NO DATA 1.26E-12 2.14E-07 2.94E-14 :
N0147 9.C3E-07 1.C70-Oe 6.41E-08 NO CAIA 6.29E-07 4.65C-05 2.2eF-C5 ,| ;
W 187 1.50E-01 1.225-09 4.27E-10 NO CATA NC OAla 5.92C-06 2.21F-05 !

___......__..............__ ................__..............._........___... ,

'4P239 4.23E-CD 3s99C-09 2. 21 E-0 9 NO DATA 1.25E-08 R llE-06 1.65E-05 7 ;

c:

's
I

-
. I

.- i
e
: .

's
b
9

.

I'
.I
.

9

.

L

.

.

.

.(
.

</
' I'j

!
i

,

t
' P

s_
t .,

)
,

e

I
. !

|
-

,

.e

i

.. . . . -. . . ... . . . . . . . . _ _ . . _ _ _

| % $

... -. . . _ . _ _ _ _ _ - _. , _



. . . . . . . . . . . .. - . . . . . . . s.

-
.

,

TABLE 5-7, COST'D

INH AL AT ION D6SE FAC10R5 TOR CHILD
(" REM Pf4 PCI INHALE 01

; quCLIOC 00NE L i vE R, T . d OE.Y THynUID KIONEY LONG Cl-LLI

9 5 04E-00 00TA 1 3e 0 00 i NO DAT 01 -05 1 0 0
: 22 95 5.13r-05 1.132-05 1.00E-05 NO OA1A 1.61c.n> 6.03F-04 1.65E-05
| 2R 97 5.070-06 7.340-09 4. 3 2 C -0 9 NU UA14 1.050 #3 3.06E-05 9.49E-05 .

..... _..___... ........._. ______....__...... ..................__..... ...
NR 95 6.35E-06 2.48C-06 1. 7 7 E -0 6 NO DATA 2.330-06 l.66F-04 1.00E-05

i MD 99 40 DATA 4.66E-06 1.15 E -0 0 No DAtt 1.06E-07 3.66E-05 1.42E-05
i TC 99e 4.01E-13 0.410-13 1. 5 6E-1 1 40 OATA 1.37C-Il 7.570-07 1.3CE-06
: .._______ ... __________ .. _______.___.. ..___.._ .....____.............. _

TC101 2.19C-14 1.30F-14 2.915-13 NO DATA 3.92E-13 1.5nE-07 4.41:-09
RUl03 7.55t-07 NO DATA 2.900-07 NO DATA 1.90E-06 1.79C-C4 1.21E-05
RU105 4.13C-10 40 DATA 1. 50C- 10 NO DATA 3.63E-10 4.30E-06 2.69E-05
........................___................_...... __ ................._____
RUIO6 3.68E-05 40 OAIA 4.57F-06 NO DATA 4.97F-05 3.87E-C3 1.16E-04 .

AC1108 4.56E-06 3.082-06 2.47E-06 NO DATA 5.74L-06 1.48F-03 2.71E-05
TE!25% 1.82E-06 6.295-07 2.4 7E-0 7 5.205-07 NC OATA 1.29E-04 9.13E-06
___.... ....._ ...... ....____...__.... __ ....._...... ..____ ....... ___ ,

TEl27M 6.72E-06 2.31C-Oo C.loE-07 1.64E-06 1.72E-05 4.00E-04 1.93F-05
TE127 7.49E-10 2.57C-10 1. 6 5 E -10 5.30E-10 1.91E-09 2.71F-C6 1.52E-05
1E12?P 5.19E-C6 1.855-06 8.22E-07 1.710-06 1.36E-05 4.76E-04 4.91E-05
______ ..........____....._... _________ ...________..___ ............ .._ .

'

TE129 2.64F-11 9.45E-12 6.44C-12 1.93E-11 6.94L-ll 7.93E-07 6.99E-06
TCl31r 3.63E-08 1.60E-00 1. 3 7 C-0 8 7.645-08 1.08E-07 5.56E-05 S.32E-05
IE131 5.87C-12 2.28T-12 1. 7 8 C-12 4.59t-12 1.590-11 5.55E-07 3.6CE-07
____.. ...__...____...... _...._.........____.._________ ... ______.._ _...
TF132 1.30E-07 7.36C-08 7.12E-08 8.58E-08 4.79E-07 1.02E-04 3.72E-05
1 130 2.21E-06 4.435-06 2.2aE-06 4.99E-04 6.61L-06 NO CATA 1.36E-06
1 131 1.30E-05 1.30F-05 7. 3 7 E-0 6 4.39E-03 2.136-05 NO DATA 7.6SF-07
.. ......._._____...__..___ ____.._........._..........._. ______ ..___....
I 132 5.72E-07 1.10E-06 5.01E-0 7 5.2 3E-05 1.69E-C6 NO CATA 8.65E-07
1 133 4.48E-06 5.-90-06 2.08E-06 1.04C-03 9.13E-06 NO DATA 1.46E-Oo
I 134 3.17E-07 5.8%E-07 2.61E-07 1.37E-05 8.92E-07 NO DATA 2.56E-07
..__..............___......_____ ...._______ ..___ _.. _..._ .. _____ ... _,

i 135 1.33C-06 2.56E-06 1.12E-06 2.14C-04 3.62C-06 NO DATA 1.20E-06
C5134 1.76C-04 2. 7 4 C-04 6. 0 7 E-0 5 NO DATA 8.73E-05 3.27E-05 1.04E-06
CS136 1.76E-05 4.62E-05 3.14E-05 NO DATA 2.5cE-05 3.93E-06 1.13E-06
______...____........___.... ...__.....____.........___..............._--_..
C5137 2.45C-04 2.230-04 3.4 7E-0 5 NO DATA 7.63E-05 2.CIE-05 9.78E-07
C5138 1.71E-07 2.27E-07 1.50E-07 NO DATA 1.68E-07 1.04E-CC 7.295-08
HA139 4.980-10 2.66F-13 1.45E-11 NO DATA 2.33C-13 1.56E-0; 1.560-C5
.......________.... ___.._________ ___ ._ ......._ ___.....___ ... .. .___ ,

.
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DRAFT :
TABI.E 5-7, CONT'D

1

i
fINHALATION DOSE FACTORS FOR CHILO i

!.
I M R E N, r!R PCI l'<H AL E 01 -

fNUCLIUC DUNE LIVER T.300f THYR 01C KIONEY LONG GI-LLI
. . . . . . _ _ . _ . . . . . _ . . . _ _ _ _ . . . . . . _ _ _ _ _ . . . . . . . _ _ _ . . . . _ - . . _ _ _ _ _ . _ . - - - - . _ . . . - . . _ _ -
0A140 2.COE-05 1.75E-08 1.17C-06 NO DATA 5.71L-09 4.71E-04 2.75E-05
BA141 5.29L-11 2.75r-14 1.72F-12 NO DATA 2.56d-14 7. 09 E-0 7 7.44E-03 -

Bal42 1.35E-11 7.73E-15 7. 54C -13 NO CATA 7.375-15 4.44C-07 7.41F-10
.....______________ .................___......._-____..____...___ ..._...... ,
LA140 1.74E-07 6.CEF-03 2.04C-00 NO DATA NO DATA 4.94C-05 6.10C-05 .

LA142 3.50E-10 1.11E-10 3.49C-l1 NO DATA NO DATA 2.35E-06 2.05E-05 |
.

| CE141 1.C6E-05 5.20E-06 7.83E-07 NC DATA 2.31E-06 1.47E-04 1.53C-05
; _____....... .. ___.... .___._.....___________.____..___ ._..__..._.__.._ __
j CE143 9.095-08 5.37t-08 7.7?C-09 NO DATA 2.26E-Ca 3.12E-05 3.44E-05

f; CE144 1.035-03 5.72C-0* 9.77E-05 NO DATA 3.176-04 3.2 3 C-0 3 1.05C-04
PR143 4.99E-06 1.>CE-06 2.*7E-07 NO DAla 8.11t-07 1.17E-04 2.63E-05

{
,

..............._____ ......__..... _. -___. ..... __ _...._....____.-___. .., .

PR144 1.61E-11 4.996-12 0.10 E -13 No DATA 2.64t-12 4 23C-07 5.32C-08 [.

N0147 2.92C-06 2.366-06 1. 8 4 F-0 7 NO DATi 1.50E-06 8.870-05 2.22F-05i '

' W 157 4.41E-09 2.61E-09 1.17 F-0 9 'l0 CATA NC CAIA 1.11C-05 2.46E-05
__..._____...-_..__... ._____...__.--. ..... ._......____..... ___ _...___--

,

| NP2'9 1.26E-07 9.04f-09 6.35E-09 NO DATA 2.63E-08 1.57E-05 1.73E-05 f.
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! DRAFT
;
.

TABLE 5_8 *,

INHALATION DOSE FACTCRS FOR INFANT
' (MREM PER PCI I NH AL E01

NUCLICE 80NE LIVER T.dC0Y THYR 010 KIONEY LUNG GI-LLI .

____.._....__.........______................________.. .. _____ . ....._ _
H 3 NO DATA 4.62E-07 4.62E-07 4.62F-07 4.62E-07 4.62E-07 4.62E-07
C 14 1.89E-05 3.79C-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06
NA 24 7.54E-06 7.54C-06 7. 5 4 E-0 6 7.54E-06 7.54E-06 7.54E-06 7.54F-06

s
.__.__..........._......._........... ......._...._..........._..._._.......
P 32 1.45E-03 8.03E-05 5.53E-05 NO DATA NO DATA NO DATA 1.15E-05
CR 51 NO DATA NO DATA 6.31E-08 4.11E-08 9.45E-09 9.17E-06 2.55E.07
MN $4 NO DATA 1 81E-05 3.56C-06 NO DATA 3.56E-06 7.14E-04 5.04E-06

; ...____..__........... __ _____.__........_______.._. ___.... ..............
6 MN 56 NO DATA 1.10E-09 1.58E-10 NO DATA 7.86E-10 8.95E-06 5.12E-05

FE 55 1.41E-05 8.39E-06 2.3SE-06 NO DATA NO DATA 6.21E-05 7.82E-07
FE 59 9.69E-06 1 68E-05 6.7TE-06 NO DATA NO DATA 7.25E-04 1.77E-05

- __................__......_ ..... ..______..._________ ...____...__....____

! CO 58 NU DATA 8.71E-07 1.30E-06 NO DATA NO DATA 5.55E-04 7.959-06
! CO 60 NO DATA 5.73E-06 8.41E-06 NO DATA NO OATA 3.22E-03 2.28E-05
; NI 63 2 42E-04 1.46E-05 8. 2 9 E -0 6 NO CATA NO DATA 1.49E-04 1.73E-06

| NI 65' 1.71E-09 2.03C-10 8.79E-11 NO DATA NO DATA 5.80E-06 3.58E-05
| CU 64 NO DATA 1.346-09 5.53E-10 NO DATA 2.84E-09 6.64E-06 1.07E-05

ZN 65 1.38E-05 4.47E-05 2.22E-05 NO DATA 2.32E-05 4.62C-04 3.67E-05

IN 69 3.85E-11 6.91E-11 5.13E-12 NO DATA 2.87E-11 1.05E-06 9.44E-06
i RR 83 NO DATA NO DATA 2. 72E-0 7 NO DATA NO DATA NO DATA LT E-24
i NR 84 NO DATA NO DATA 2. 86G-0 7 NO DATA NO DATA NO DATA LT E-24

_____.......______.....________.. _.................... _..__... __ ......

BR 82 NO DATA NO DATA 1.46E-08 NO DATA NO DATA NO DATA LT E-24
.10 86 NO DATA 1.36E-04 6. 3 0E-0 5 fl0 DATA NO DATA NO DATA 2 172-06

! 90 88 NO DATA 3.98E-07 2. 0 3 E-0 7 NO DATA NO DATA NO DATA 2.42E-07
| ....__ .................. _........____._....___.___ .......... ......_ ....

RB 89 NO DATA 2.29E-07 1.47E-07 NO DATA NO DATA NO DATA 4.87E-08.

; SR 89 2.84E-04 NO DATA 8.15[-06 NO DATA NO DATA 1.45E-03 4.57E-05
SR 90 2.92E-02 NU OATA 1.85E-03 NO DATA NO DATA 8.03E-03 9.36E-05'

<

.._.........__....______......._.._-_.._..............___......_.._-__.._.._

SR 91 6.83E-08 NO DATA 2.47E-09 NO DATA NO DATA 3.76E-05 5.24E-05
i SR 92 7.50E-09 NO DATA 2. 79 E-10 NO DATA NO DATA 1.70E-05 1.00E-04
i Y 90 2.35E-06 NO DATA 6 30E-08 NO DATA NO DATA 1.92E-04 7.43E-05

______............................... __........ _____ _..__....._......__.

Y 91F 2.91E-10 NO DATA 9.90E-12 NO DATA NO DATA 1.99E-06 1.68E-06
Y 91 4.20E-04 NO DATA 1.12E-05 NO DATA NO DATA 1.75E-03 5.02E-05

| Y 92 1.17E-08 NO DATA 3.29E-10 NO DATA NO DATA 1.75E-05 9.04E-05
..............................._-__...... ____...____.................__.. _ ;

|
'
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* Table taken from Regulatory Guide 1.109 (Rev. 1)
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BRAR :
iTABLE 5-8, CONT'D I

fINHALATION OCSE FACTORS FOt INFANT .

IMREM PCR PCI INHALCO)
g

NUCLIOC BONE LIvCR T.80CY THY 10!O KIONEY LUNG GI-LLI
.

............................_.............._____ ..........__ .............. [ ,

Y 93 1.07E-07 NO DATA 2.91E-09 NO DATA NO DATA 5.46F-05 1.19E-04 8

LR 95 d.24C-0> t.19E-05 1.45E-05 NO DATA 2.22t-n5 1.25E-03 1.55E-05
2R 9T 1.07C-07 1.c3E-08 8.36C-09 NO DATA 1.85E-08 7.88E-05 1.00E-04
........................__............______......___......_______. ....____ ,
NR 95 1.12C-05 4.59t-06 2.70E-06 NO DATA 3.57E-06 3.42C-04 9.05E-06 i
NO 99 NO DATA 1.18t-07 2.31E-08 NO DATA 1.89E-07 9.63C-05 3.48E-05
1C 99= 9.98C-13 2.06E-12 2.66E-11 NO DATA 2.22C-11 5.79C-07 1.45E-06
.._.....__.... __.____. . ...___...._..__...................____....... ....
TC101 4.SSE-14 5.99E-14 5. 8 0 E -13 NO DATA 6.99E-13 4.17E-07 6.03E-07,

RU103 1.44E-06 NO CATA 4.85C-0 7 NO DATA 3.03E-06 3.94C-c4 1.15E-05 ;
3U105 8.74E-10 40 OATA 2.91E-10 NO DATA 6.42E-10 1.12E-05 3.46C-05 i;

. ........................_..______......__..__....__.. __..........._....____ [
RU:26 6.20C-05 NU DATA 7.77E-06 NO DATA 7.61E-05 8.26E-03 1.17E-04

'

AG110% 7,13E-06 5.16C-06 3.576-06 NO DATA 7.80E-06 2.62E-03 2.36E-05 ;ICl25M 3.40E-06 1.42C-06 4. 70 E-0 7 1.loE-06 NO DATA 3.19E-04 9.22E-06 |
.. _____................_....._____ ..___.._..____..._____ ....__..__.......
TE127M 1.19E-05 4.9 3E-06 1 4 0 E-0 6 3.48E-06 2.68E-05 9.37E-14 1.95E-05 i
TE127 1.59E-09 6.61E-10 3. 4 9E-10 1.12E-09 3.4 7E-09 7.39E-06 1.74E-05 l
TE129 1.01E-05 4.35C-06 1.59E-06 3.91E-06 2.27t-05 1.20E-03 4.93E-05______"_____..........._____..___... ______________ ..... ..._____....______.,.

.

'TE129 5.63E-11 2.48C-11 1.34E-11 4.82E-11 1.25E-10 2.14E-06 1.88E-05
TE131M 7.62E-08 3.13E-08 2.59E-08 6.3PE-08 1.89E-C7 1.42C-04 0.51E-05
TEl31 1.24E-11 5.87E-12 3. 5 7 E -12 1.13E-11 2.856-11 1.47E-06 5.87E-06 i
__....__.___.... ........__ . ________..... .._______ ........ . ___.._____.
TE132 2.66E-07 1.69F-07 1.26E-0 7 1.996-07 7.39 E -0 7 * 2.4 3 E-04 5 15C-05 i

'

i 130 4.54E-06 9.91C-06 3.9BF-06 1.14E-03 1.99E-05 NO DATA 1.42E-06
I 131 2.71E-05 3.175-05 1.40E-05 1.06E-02 3.705-05 NO DATA 7.56E-07' i
......_....._____........__............__...___ ..__........______. ___.._..
I 132 1.21E-06 2.i3E-05 0.99C-07 1.21E-04 2.N2C-06 NO DATA 1.36E-06

I I 133 9.46E-06 1.37E-05 4.00C-06 2.54E-03 1.60E-05 NO DATA 1.54E-06
i i 134 6.58E-07 1.34C-06 4.75E-07 3.18E-05 1.49C-06 NO DATA 9.21E-07

.._____ .......______..._....._____.....___ ...________ ____.._____ .....__.
t I 135 2.76C-06 5.4 JF-06 1.99E-06 4.970-04 6.050-06 NO DATA 1.31E-06

'

CS134 2.83C-04 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07
CS136 3.45E-05 9.01C-05 3.7SE-05 NO DATA 4.03E-05 8.40E-66 1.02E-06 i
_____.... ..______....__.....___....__ ......_________. .._________ ......__. ?

CS137 3.92E-04 4.37F-04 3.2bC-05 NO DATA 1.23E-04 5.09C-05 9.53C-07
CS138 3.61C-07 5.58C-07 2. 64 C-0 7 NO DATA 2.93E-07 4.67E-08 o.26F-07
BA139 1.06E-09 7.03C-13 3.07E-11 NO DATA 4.73E-13 4.25C-06 3.64E-05 :
...._.........____ ............. ....._......_ ...._.._____. ..____..._.....

.

|

.
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- TABLE 5-8, CO :T'D
i

* lldH AL Ai ! UN 005C FACIOWS FOR INr Ar4T
IFRCH PCR PCI INHALCOI [

i
*

fillCL ! CC CONC LIVCR I.HUCY THYROID rIONEY LUNG C1-LL1
......... ._..........__ ........... .. .......... ....__..__......._ __....
HA140 4.00C-05 4.000-CP 2.07F-06 NO OAIA q.59[-09 1.14E-03 2.740-C5 .

It A 141 1.12E-10 7.700 14 3.55t-12 No DAIA 4.64L-14 2.12E-06 1.39F-06 i

'

MA142 2.C40-11 2.360-14 1.400-12 NO CATA I.36L-16 1.!!C-06 4.95C-07
.........__ .._--......................__...........__....... ..._____ ...._

,

j L Al40 3.6tE-C7 1 43L-07 1.63C-00 NO DATA NO DATA 1.20E-04 6.06C-05

LA142 7.360-30 2.69E-10 6. 4c E -I l hn DATA No cATA 3.07r-06 4.250-05

CCl41 1.7ef-05 1.190-05 1.41C-06 40 DATA ).75t-06 3.09F-04 1.54C-05
.....__._....... ....____.. ........ .....__.......... ___....__...__.....__

3.55E-05'

CE143 2.090-07 1.10E-07 1.59C-00 NO OATA 4 . 0 3 t - 0 81 P.3CC- .

*E144 2.28C-03 8.oSL-04 1.26E-04 NO 041A 3.M4L-04 7.C3E .3 1.360-04

l 1. 00 E - 05 1.74E-Oc 4.91E-07 NO DATA 1.41L-06 3.09C-04 2.66E-05
.'R 14 3..-. .._..._ ....___.- _-.......__ ._. ._...........__.._...----...... -_.-
PR144 3.42t-11 1.320-11 1. 72 C-12 NO CATA 4. ROE-12 1.15F-06 3.06E-06

N014 7 5.67L-Oc> 5.blF-06 3.57 E-0 7 N O D .*. T A 2.2SE-9/> 2.300-04 2.23E-05

W 107 9.26C-09 6.440-07 2.2tE-01 NC DATA NO DATA 7.03E-05 2.540-05
__ ._.......______...__.______.. ....... ___________.........__.____. ..._ .
NP239 2.65C-07 2.370-00 1.34E-08 NO DATA 4.73L-08 4.25E-G5 1.78C-05

.
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DRAFT.

TAJULE 5-9*

E7TERNAL DOSE FACTORS F00 STAN0!NG ON CONTAMINATED GROUND
2(crem/hr per pCi/m )

Element Total Body Skin -

H-3 0.0 0.0 -

C-14 0.0 0.0
RA-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 1.10E-08 1.30E-08
Fe-55 0.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00E-09 8.20E-09
Co-60 1.70E-08 2.00E-08
Ni-63 0.0 0.0
Nr-65 3.70E-09 4.30E-09

Cu-64 1.50E-09 i.70E-09
Zn-65 4.00E-09 4.60E-09

i Zn-69 0.0 0.0
i Er-83 6.40E-11 9.30E-11

Br-84 1.20E-08 1.40E-08
,

Br-85 0.0 0.0
Rb-86 6.30E-10 7.20E-10'

Rb-88 3.50E-09 4.00E-09
Rb-89 1.50E-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-90 2.20E-12 2.60E-12
Y-91M 3.80E-09 4.40E-09
Y-91 2.40E-11 2.70E-11
Y-92 1.60E-09 1.90E-09
Y-93 5.70E-10 7.80E-10
Zr-95 5.00E-09 5.80E-09
Zr-97 5.50E-09 6.40E-09
Nb-95 5.10E-09 6.00E-09
Mo-99 1.90E-09 2.20E-09
Tc-99M 9.60E-10 1.10E-09
Tc-101 2.70E-09 3.00E-09
Ru-103 3.60E-09 4.20E-09
Ru-105 4.50E-09 5.10E-09

! Ru-106 1.50E-09 1. 80 E-09
Ag-110M 1.80E-08 2.10E-08
Te-125M 3.50E-11 4.80E-11
Te-127M 1.10E-12 1.30E-12

'

Te-127 1.00E-11 1.10E-11 '

Te-129M 7.70E-10 9.00E-10
Te-129 7.10E-10 8.40E-10 -

Te-131M 8.40E-09 9.90E-09 i*

Te-131 2.20E-09 2.60E-06 .

Te-132 1.70E-09 2.00E-09 ;'
I-130 1.40E-08 1.70E-08 i

I-131 2.80E-09 3.40E-09 ;

| l-132 1.70E-08 2.00E-08 |
I-133 3.70E-09 4.50E-09 '

I-134 1.60E-08 1.90E-08 i
1-135 1.20E-08 1.40E-08 '

!
-.

* Table from Regulatory Guide 1.109 (Rev. 1)
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TABI.E 5-9 continued'

Ele ent Total Eody Sk t ri

Cs-134 1.20E-03 1.40E-03
Cs-135 1.50E-03 1.70E 03 .

Cs-137 4.20E-03 4.90E-09
Cs-13S 2.10E-03 2.40E-03

*

-Ba-139 2.40E-09 2.70E-03
B4-140 2.10E-03 2.40E-09

*

Ba-141 4.30E-09 4.90E-09
Ba-]42 7.90E-09 9.00E-03

'l La-140 1.50E-08 1.7CE-03'

=| L3-142 1.50E-00 1.SOE-03
* -

! Ce-141 5.50E-10 6.20E-10
Ce-143 2.20E-09 2.50E 03*

Cc-144 3.20E-10 3.70E-10
* ,

| Pr-143 0.0 0.0
Pr-144 2.00E 10 2.30E-10

| Nd-147 1.00E-09 1.20E-09
I W-187 3.10E-09 3.6CE-09

i tip-239 9.50E-10 1.10E-09

i

! |''!
.,

.

.|
;!:
' !' .

ii

1.

es

' .

id- .

a t'
I I- *::
'!

!' J3

i'
A

v. I
j ': >

if
.

i::
- I

;* i
|1 !

:I !

1
1 -

ie
'

II ~

,

$ t

.I
i i.

'i
~!

i
t .

*
.

.

.

.: |
;l. -

I
|

.. ,.

b "

._~;_,,_,,,* ' ' " ''
,_, _|_ , , , _ _ _ _

****, ,- . . - - . - . . . , , . , , -- . , , , , ~ . . _



.- - - - - - - . _ _ - - - _._ _ _ _ , , .

Aj,Irm
.

TABLE 5-10* ,

STABLE ELEMENT TRA*4SFER OATA

B F,(Cod F
g f '

Element Vec/ Soil Milk (d/t) Meat (d/kg)

H** 4.8E 00 1.0E-02 1.2E-02

C** 5.5E 00 1.2E-02 3.1E-02 ,

Na 5.2E-02 4.0E-02 3.0E-02 '

P 1.1E 00 2.5E-02 4.6E-02

Cr 2.5E-04 2.2E-03 2.4E-03
Mn 2.9E-02 2.5E-04 8.0E-04

Fe 6.6E-04 1.2E-03 4.0E-02

Co 9.4E-03 1.0E-03 1.3E-02
Ni 1.9E-02 6.7E-03 5.3E-02

Cu 1.2E-01 1.4E-02 8.0E-03 .

In 4.0E-01 3.9E-02 3.0E-02
Rb 1.3E-01 3.0E-02 3.1E-02 -

Sr 1.7E-02 8.0E-04 6.0E-04 i

Y 2.6E-03 1.0E-05 4.6E-03 -

Zr 1.7E-04 5.0E-05 3.4E-02
Nb 9.4E-03 2.5E-03 2.8E-01'

Mo 1.2E-01 7.5E-03 8.0E-03
Tc 2.5E-01 2.5E-02 4.0E-01
Ru 5.0E-02 1.0E-06 4.0E-01
Rh 1.3E 01 1.0E-02 1.5E-03
Ag 1.5E-01 5.0E-02 1.7E-02

,
Te 1.3E 00 1.0E-03 7.7E-02
1 2.0E-02 6.0E-03 2.9E-03
Cs 1.0E-02 1.2E-02 4.0E-03
Ba 5.0E-03 4.0E-04 3.2E-03 i

La 2.5E-03 5.0E-06 2.0E-04
f

Ce 2.5E-03 1.0E-04 1.2E-03
Pr 2.5E-03 5.0E-06 4.7E-03
Nd 2.4E-03 5.0E-06 3.3E-03
W l.8E-02 5.0E-04 1.3E-03
Np 2.5E-03 5.0E-06 2.0E-04

,

b

I

:
.

!

I

t
.

,

* Table f rom Regulatory Guide 1.109 (Rev.1) ,
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TABLE 5-11* .

l' '
.

INGES TION DOSF F AC TORS FOR 40VLTS.

("dEM PER pCI INGESTEDI
,

NUCLICE BONE I. t vE R T.80CY THYR 0!O KIONEY LUN
.

__ ............... _ ............ ..................._ ...._ ..G GI-LLI
............ .H 3 NO DATA 1.05E-07 1. 0 5 E-0 7 1.05d-07 1.056-07 1.0$E-07 1.05E-07C 14 2.84E-06 5.68E-07 5.68E-07 5.68.-07 5.68E-07 5.68E-07 5.68E-07NA 24 1.70E-06 1.70F-06 1.70E-06 1.70E-06 1.70E-06 1.7......................._.................. __ .........._.. .0E-06 1.70E-06

......._......P 32 1.93E-04 1.20F-05 7.46E-06 NO DATA NC OATA NO DATA 2.17E-05 !

,

CR 51 NO DATA NO CATA 2.6cE-09 1.51E-09 5.86E-10 3.53E-09 6.69E-07MN 54 NO UATA 4.575-C6 S . 72 E -0 7 NO DATA 1.36 NO DATA 1.40E-05..................... _....... ........._ ._...._.._.E-06._................_ ...
PN 56 NO DATA 1.15E-07 2.0*E-08 NO DATA 1.466-07 NO DATA 3.67E-06rE 55 2.75E-06 1.70F-06 4.4 3 E-0 7 NO DATA NC OATA 1.06E-06 1.09E-06FE 59 4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85
.. ......_..................... ._. ....... ............,_.....E-06 3.40E-05

.._..... __..
CO $5 NO DATA 7.456-07 1.67E-06 NO DATA NO CATA NO CATA L.5tE-05CO 60 NO DATA 2.14E-06 4. 72E-0 6 NO DATA NC OATA NO DATA 4.02E-05NI 63 1.30E-04 9.01E-06 4.36E-06 NO DATA NO DATA NO DATA
................................. ............ _.........._ .......1.88E-06.......
NI 65 5.28E-07 6.86E-08 3.13E-0 8 NO DATA NO DATA NO DATA 1.74C-06CU 64 NO DA TA 8.33E-08 3. 91 E-0 8 NO DATA 2.10E-07 NO DATA 7.10E-062N 65 4.84E-06 1.246-05 o. 9aE-0 6 NO DATA 1.03E-05 NO DATA 9...... ....._......_.._ ..._...................... .........._....... 70E-06._. _.ZN 69 1 036-08 1.77E-08 1.37E-09 NO DATA 1.2SE-OS NO OATA 2.96E-09BR 83 NO DATA NO DATA 4. 02 E-0 8 NO OATA NO DATA NO OATA 5.79E-OSBR 84 NO DATA NO DATA 5.21E-08 NO DATA NO DATA NO DATA 4................_.... .._.......___ ... ...._.._..... ... ........... 09E-13.._ ..
BR 35 NO DATA NO DATA 2.14 E-0 9 NO DATS NC OATA NO DATA LT E-24RS 86 NO DATA 2.116-15 9.AJE-06 NO DATA NO DATA NO DATA 4.16E-06R8 88 NO DATA 6.05E-08 1.21E-08 NO CATA NO DATA NO OATA 8................................ _.........._......__ ....... ...... _.36E-t1 !......
M9 89 NO DATA 4.01E-08 2.82E-08 NO DATA NO CATA NO DATA 2.33E-21SR 89 3.08E-04 NO CATA 8.84E-06 NO DATA NO CATA NO DATL 4.94E-05SR 90 7.58E-03 NO DATA 1. 8b E-0 3 NO DATA NO DATA NO DATA 2.
................................. ......_.......... ....__...........19E-04.....

SR 91 5.67E-06 NO DATA 2.29E-07 NO DATA NC OATA NO DATA 2.70E-05SR 92 2.15E-06 NO DATA 9.30E-08 NO DATA NC CATA NO DATA 4.26E-05Y 90 9.62E-09 NO DATA 2.58E-10 NO DATA NC OATA NO DATA...... .............._. ......._. ._........................____...1.02E-04.....__

Y 91M 9 09E-11 NO DATA 3.52E-12 NO DATA NO DATA NO DATA 2.67E-toY 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO CATA NO CATA__ ._..................._........ .._.... ___ ........._...._ .....1.48E-05.__....

.

.

* Table from Regulatory Guide 1.109 (Rev. 1)
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TABLE 5-11, CONT'D* .

.

t
.

'

INGEST!DN 00$L FACT 005 rcn AOULIS
(MREM PI R PCI INGC5ffD) [

t

NUCL 10E CONE L!viR 1.600Y THY 90lc KIONCY LONG GI-LLI -

..............._.....___.......__.......... ..... ........ .................

Y 93 2.66C-01 NO DATA 7.40f-11 NO DATA 40 DATA NO DATA 8.50E-05 -

IR 95 3.040-0P ?.75F-09 6.600-09 NO DATA 1.53E-08 NO CATA 3.09E-05
2R 97 1.60E-09 3.39E-10 1. 5 5 E- 10 NO DATA 5.12E-10 NO DATA 1.05t-04
........ ... ........__....._....__.........._........_____...-............_

NB 95 6.22C-09 3.96C-09 1.86E-09 NO CATA 3.42E-09 NO DATA 2.10E-05i
.

MO 99 NO DATA 4 . 31 E - 06 8.20E-07 NO DATA 9.76E-06 NO DATA 9.99E-06
iC 99H 2.47E-10 6.98E-10 8.89E-09 NO DATA 1.06E-08 3.42E-10 4.13C-07
.........__...........__ _..............._.. ._.. _.. .... .................

TC101 2.54E-10 3.66L-10 3.59E-09 NO DATA 6.59E-09 1.87C-10 1.10E-21
RU103 1.050-07 NU 0A1A 7.97E-00 NO DATA 7.06E-07 NO DATA 2.16E-05
RU105 1.540-08 fdL CATA 6.0SE-09 NO DATA 1.99E-07 NO DATA 9.42E-06 ,

;.......... ..........._.._.._...__. ...___...____...... _._......... __.....

RU106 2.750-06 NO DATA 3. 4 8 E-0 7 NO DATA 5.31E-06 NO DATA 1.70E-04
A C 1 10 *. 1.60E-07 1.480-97 8.790-00 NO DATA 2.91C-07 NO DATA 6.04E-05

'

TE125H 2.6tC-06 ,9.71E-07 3.59E-07 8.065-07 1.09E-05 NO CATA 1.07E-05
...........__ ......_______..... ..__.____.....__...._______.._............. :

TE127F 6.77E-06 2.42C-06 8. 2 5 C -0 7 1.735-06 2.75E-05 NO DATA 2.27E-05
TE127 1.10E-07 3.95E-00 2.38E-08 8.tSE-08 4.40E-07 NO CATA 8.6ef-06 f

TE129a l 4.295-00 1.A2E-06 3.95E-06 4.80E-05 NO DATA 5.79E-05
.. ......_'.15E-05 -_......._......_.................. .......................__......

TE129 3.14E-08 1. lee-08 7.6)E-09 2.41E-08 1.32E-07 NO DATA 2.37E-08 *

1C131M 1.73C-06 8.46C-07 7.0 5E-0 7 1.34C-06 8.57E-06 NO DATA 8.4cE-05
IE131 1.97E-08 6.23E-09 6.22[-09 1.62E-00 S.63E-00 NO DATA 2.79i-09
.....___ _......_..... ... .....____ ___ ......_...._.......................

TE132 2.5?E-06 1.65E-06 1. 5 sE-: o 1.00E-06 1.57E-05 NO DATA 7.7tE-05
1 130 7.56C-07 2. 2 3C-06 8.40E-07 1.89E-04 '.48C-06 NO DATA 1.92E-06
1 131 4.16C-06 5.95E-06 3.41[-06 1.95E-03 t.0'E-05 NO DATA 1.57E-06
....._ ......._......................_ ....._________.._.............. .....

I 132 2.03E-07 5.43r-07 1. 90C-0 7 1.90E-05 8.65t-07 NO DATA t.02E-07
1 133 1.42E-06 2.4TT-06 7. 5 3 E-0 7 3.63E-04 4.3tE-06 NO DATA 2.22E-06
| 134 1.06E-07 2.800-07 1. 0 3 C-0 7 4.99E-06 4.58E-07 NO DATA 2.51C-10
.................. ................._........ ......__ .........___.........

I 135 4.43E-07 1.16E-06 4. 2 3~-0 7 7.65E-05 1.86E-06 NO DATA 1.3]E-06
CS134 6.22C-05 1.460-04 1.21C-04 NO DATA 4.79L-05 1.59E-05 2.590-06
C5136 6. 51 E -06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
................._______.. _...... ___..____ ..... _..... _____......___.___

C5137 7.9 7 E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1 23E-05 2.11E-06
C5130 5.5?C-09 1.09E-07 5.40E-00 NO DATA 0.01E-08 7.910-09 4.65E-13
BA139 9.700-00 6.912-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E-C7
............... ....._______...... .___ ..._..__ ............____.______....
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!' TABLE 5-11, CONT'D ^

L
,.

INGESTION cost FACTORS FCR ADULTS I*

(" REM PLR PCI (NCCSTED)
,

1

NUCL I UF BONE L t riR T.nn0Y THYR 010 KIONEY LUNG GI-LL! *

,............................................................................ .

0A140 2.01C-C5 2.55E-03 1 3 3 C-0 6 40 DATA 8.67t-09 1.46F-08 4.taE-05 '

cA141 4.71E-08 1.56C-It 1 59E-0 9 NO DATA 3.3tE-tt 2.02E-11 2.22E-17
QA142 2.13E-08 2.19E-11 1. 3 4 t -0 9 340 DATA 1.SSF-It 1.24E-tl 1.00E-26 :

"

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - t
LA140 2.500-09 1.26~-09 J . 3 J C-10 NU OATA NC DArA NO DATA 9.25E-05 i
Lat42 1.2eC-10 5.825-11 1.45E-11 NO DATA NC OATA NO DATA 4.25E-07 :CE141 9.56E-09 6.3)E-09 7.14C-10 NO DATS 2.94C-09 NO DATA 2.42E-05
............................................................................ |CEt43 1. c. 5 E - 0 9 1.22F-06 1.35E-to NO DATA 5.37E-10 NO DATA 4.56E-05 *

CE144 4.ABE-07 2.04E-07 2.62E-08 NO DATA 1.2tE-07 No caTA 1.65E-04
PR143 9.20E-09 3.69C-09 4.56E-10 NO DATA 2.13E-09 NO DATA 4.03E-05 ,

............................................................................ 1
PRl44 3.01E-11 1.25E-11 1.5sE-12 NO DATA 7.05E-12 NO DATA 4.33E-tS
NDl47 6.29E-C9 7.27E-09 4. 3 5 E-10 NO DATA 4.25E-09 NO DATA 3.49E-05
w 197 1.03E-07 8.6tE-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05 [
..................................................................... _ ....
14P239 1.tGE-09 1.17C-10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05 }
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TABLE 5-12*

.i

INGESTION 00SE F ACTORS FCR TEENAGER*

; IMREF PER PCI INGESTF01

NUCLICE BONE LIVER T.ROOY THYR 0!D KIDNEY LUNO GI-LLI .

t .........................-__ .........................................._....
H 3 NO DATA 1.068-07 1. OuC-0 7 1 06f.07 1.06E-07 1.06E-07 1.06E-07

- C 14 4.06E-06 E.12F-07 8.12E-07 8.12F-07 8.12E-07 A.12E-07 8.12F.07
NA 24 2 30E.06 2.30E.06 2.3CE-06 2.30E-06 2.30t-06 2.10E-06 2.30E-06-

.....- ............................--...-..--_---..---......---------------.

- P 32 2.76E-04 1.71E.05 1.07E-05 NO DATA NO DATA NO CATA 2.32E-05
'

CR 51 NU DATA NO DATA 3.60E-09 2.00E.09 7.99t-10 5.140-09 6.05E.07
,

| PN 54 NO CATA 5.9CC-00 1 17E-0 6 NO DATA 1.76E-06 NO DATA 1.21E-05
........__.____.. ____.___........-._______________.....__.___ ...._________,

i MN 56 40 DATA 1.38E-07 2.9tE-08 NO DATA 2.006-07 NO DATA 1.04E-05
i FE 55 3.78E-06 2.68F-06 6. 2 S E -0 7 No DATA Ne NATA 1.70E.06 1.16E-06

FE 59 5.87E-06 1.J1E.05 5.29E-06 NO DATA NO DATA 4.12C 06 3.24E-05-

i __.._____.___ .________ .._.. .___.-_-_-___.______.___________... -____. ...

CO 58 NO DATA 9.7?E-07 2. 2 4 E-0 6 NO DATA NO DATA NO DATA 1.34E-05
CU 60 NO DATA 2.CIE-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05
NI 61 1.77E-04 1.25E-05 0.00E-06 NO DATA NO DATA NO DATA 1.99E-06

g ...._____..........__....__....______............___....__-...______ __.....
,

N1 65 7.49E-07 9.57E-03 4.36E-08 NO DATA NO DATA NO DATA 5.19E-06
g

CU 64 NO DATA 1.15E-07 5.41E-08 NO OATA 2.91E-07 NO DATA 8.92E-06
g
. IN 65 5.76E.06 7.00E-C5 9.33E-06 NO UATA 1.28E-05 NO DATA 8.47E-06
L .................__................................ ..... ................--

| IN 69 1 47E-08 2.606-08 1.96E-09 NO OATA 1.a3E-08 No DATA 5.16E-08
| BR 81 NO DATA NO DATA 5.74E-08 NO DATA NO DATA NO DATA LT E-24
i BR 84 NO DATA NO CATA 7.22E.08 NO DATA NC CATA NO DATA LT E-74
* ............... ......_..._................._.____..._.....----.............

| BR 85 NO DATA NO DATA 3.05E-09 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 2.98E-05 1 4 0 E-0 5 NO DATA NO DATA NO CATA 4.41E-06'

48 88 NO DATA 8. ~j 2 E. 0 8 4.54E-08 NO DATA NO DATA NO DATA 7.30E.15
........................................_........__ ....................____
RB 89 NO DATA 5.50E.08 3.89E-08 NO DATA NO DATA NO DATA 8.43F-17
SR 89 4.40E-04 NO DATA 1.26E-05 NO DATA NO DATA NO DATA 5.245-05

* SR 90 8.30E-03 NO DATA 2. 0 $ E -0 3 NO DATA NO DATA NO DATA 2. 3 3 F.-0 4
.....................______.......... .....-----. ---...---..-..-------...--

SR 91 8.C7E-06 NO DATA 3.21E-07 NO DATA NO DATA NO DATA 3.66E-05
SR 92 3.05E-06 NO DATA 1.30E-07 NO DATA NO DATA NO DATA 7.77E-05
Y 90 1.37E-08 NO DATA 3.61E.10 NO DATA NO DATA NO DATA 1.13E-04
..._......-........_....__-. ---.---------....------.._-..-------_.-.--..---

Y 91M 1.29E-10 NO DATA 4.93E-12 NO DATA NO DATA NO DATA 6.095 09
Y 91 2.01E.07 NU DATA 5.39E-09 NO DATA NO DATA NO DATA 8.24E-05
Y 92 1.21E-09 NO DATA 3. 5 G E.11 NO DATA NO DATA NO DATA 3 32E-05
_______________.._-____..........---------...---_-.....--- ...-.------------

.

* Table taken f rom Regulatory r.uide 1.109 (Rev.1)
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.I TABLE 5-12, CONT'D
-

|.

' {t INGCSTION cn5C F ACIO*5 FC4 TEENAGER
.

("AEM vra PCI INOESTCD)
f

NUCLIOE BUNE liver T . 60 CY Ti.YROIO E!DNEY LUN
-

..............................._ ...... _ .............._____..G Cl-LLt
|

*

.............Y 93 3.830-C9 NO CATA 1.05E-10 NO DATA NO CATA NO DATA 1 17E-0. *

ZN 93 4.12E-C3 1.300-03 8.9%f-09 NO Data 1.9tt-C4 NO DATA 3.00E-05 .FR 9F 2.37E-09 4.69E-10 2.16E-10 NO DATA 7. llc-10 NO C Ala
....................................... _......... .................1.27E-04 =

t.......
:4 M 95 9.22C-09 4.361-09 2. 's t C -0 9 NO DATA 4.42E-09 NO DATA 1.95F-05PO 99 NO CATA 6.03C-06 1.liF-06 NO DATA 1.30E-05 No DATA 1.08E-05 .TC 99M 3.12E-10 9.26F-10 1.20E-08 NO CATA 1.38E-no 5.14E-......._... ............_....... ................__.............10 6.08E-C7 ;

........... -
TCICL 3.60E-10 3.12E-10 5.Olt-09 40 OATA 9.26E-09 3.12E-10 S.755-17

g 9U103 2.55E-07 NU DATA I .09E-0 7 NO DATA a.91E-07 No DATA 2.13E-05 1,, RU105 2.18E-09 NO UATA 8.46E-09 40 DATA 2.75E-07 NO DAT 1.76E-05 i; ................................_..............._................A:

*.I Rut 06 3.92E-06 NO CATA 4.942-07 NO CATA 7.56E-06 NO DATA 1.8BE-04
...........

* AG110= 2.05E-07 1.944-07 1.ldE-0T NO DATA 3.70L-07 NO DA TA 5.45E-05 ?TE125= 3.33E-06 1.38c-06 5.12E-07 1.07C-06 40 DATA NO DATA 1.13E-05 8

-

TF127M 9.67E-06 3.*.JE-06 1.tSC-06 2.3CE-06 1.92L-05 No DATA 2.4tE-05
.

i. IE127 1.5SE-07 5.cci-09 3. 4 c c-0 8 1.095-07 6.40C-07 No DATs 1.22E-05! TE129M l.63C-05 6.05F-06 2.58E-06 5.26E-06 6.82E-05 Nn DATA 6
.................................._ ................ _........___ ...._.12E-05 |

...... :TCl29 4.48E-03 1 67F-09 1.C 7E-0 8 3.20E-09 1.38t-07 NO DATA 2.455-07TE13t* 2.44E-06 1.17C-Oo 9.76E-07 1.16E-06 1.22E-05 NC UATA 9 39E-05 t
-

TE131 2.79E-08 1 15E-08 8.72E-07 2.tSE-C8 1.22t-07 NO DATA.... ........................_..____......_.___...._..........._...._2.29C-09 i
....... .TCl32 3.49C-06 2.216-06 2.CCE-06 2.33E-06 2.12E-05 NO PATA 7.005-05 *

I 1 10 1.03E-06 2.986-06 1.19E-0- 2.43E-04 4.59E-C6 NO DATA 2.29E-C6
.

I 131 5.85E-C6 0.19C-06 4.40E-Oc 2.39E-03 1.41E-05 Nn DATA
,

..._......___.................. ....____.............................t.62E-06 i
!.......

i 132 2.79E-07 7.3CE-07 2.62E-07 2.46E-05 1.15L-06 NO DATA 3.18E-07 3
,

: I 133 2.01E-C6 3.4tt-06 1.04E-06 4.76C-04 5.9CE-06 ha DATA 2.586-06 -'

i 134 1.46E-C7 3.67E-07 1.39E-07 6.45E-06 6.10E-07 NO DATA 5.
................. _ ........._______ ..... .. ... ........._____......10E-09 !

;i ._...
I 135 6.10E-07 1.57C-06 5. 62 E-0 7 1.01C-04 2.4SE-06 NO DATA 1.74E-06 iC5134 8.37E.05 1.97E-04 9.14 E-0 5 NO DATA 6.20E-15 2.39E-05 2.45E-06 iC5136 8.59E-06 3. J 8 E-0*> 2.27C-05 NO DATA I.34E-05 2.90E-06 2.7.._.....................___...._ .............................__...._..2E-06 .i....
CS137 1.12E-04 1.49C-04 5.19E-05 NO DATA 5.07E-05 1.97f-05 2.12E-06 ICSI)G 7.76C-03 1.49C-07 7.45E-08 NO DATA 1.tcE-07 1.28E-00 6.76C-11

! BA139 1.39E-07 9.78~-11 4.0$E-09 NO DATA 9.22E-11 6.74E-1 1.24E-06. ........................... ____...... ___.....................1..........
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TABLE 5-12, CONT'D 8

IEC 5 f l 01 1105C F AC T 09 5 r CR TEFNAGFR
(MRCH P EP. PCI |NGCSTCDI

i.

NUCLl*C DONE LIVCR T . 60fiY TalyROID K!DNCY LUNG GI-LLI
____.______...___ _______._________.________._______..______.____.__._ .___. .

DA140 2. e 4 E-0 > 3.4A*-05 1. 8 tC-0 6 NO DATA 1.106-08 2.14E-08 4.38E-05
nA141 6.710-0a 5. Nit-il 2.24E-09 NO DATA 4.65[-11 3.43E-11 1.43E-13
DA142 2.990-C8 2.99E-Il 1.84E-09 10 DATA 2.53t-il 1.99E-11 9.180-20
...________________._____.__________________________.._______.....__._____._

LA140 3.485-09 1.7tC-09 4.SSE-10 NO DATA NC DAff. NO DATA 9.22E-05
L AI42 1.79E *C 7 950-11 1.99C-11 *40 CATA NO OATA NO DATA 2.47F-06
Chl41 1.13E-02 b SFC-09 1,02C-09 NO DATA 4.LGC-09 f;C Ot.T A 2.56F-05
___.________________..______________________ ____________________________...

CCl41 2.350-05 1. 7 t i.- C 6 1.91E-10 NO Ut.T A 7.67E-10 NO CATA 5.14C-C5
Crl44 6.96F-07 2.885.07 3. 74 E-0 8 NO UATA 1.72E-07 NO DATA 1.75F-C4
PR143 1.31E-02 5. 2 3C-09 6. 52 E -10 NO OATA 3.64E-09 NO CATA 4.31C-05
...._____. _________________......___________._________.________.___.___.___

PR144 4.3CE-It 1.76E-11 2.18E-12 PG DATA !.010-11 40 DATA 4.74C-14
ND14 7 9.18C-09 1.02r-08 6.!!E-10 NO DATA 5.990-09 No DATA 3.68E-05
h 187 1.46E-07 1.19C-Oi 4.lTC-08 60 DATA ~NO DATA NO DATA 3.22E-05
_______________________........__.______.__....___._______..__.____._________

ilP239 1.76C-09 1.66C-10 9. 2 2 E-1 1 NO DATA 5.21C-10 NO CATA 2.67C-05 .
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TABLE 5-13 *
.

INGESTION OCLE FACTORS FCR CHILO .

t" REM PE4 DCI INGESTEDI

NuCLIUE 80NE LIVER T . il0 UY THY 4010 *10NEY LUNG GI-LLI
*

....................................................._.. ...................
es 3 NO DATA 2.0 3 E-0 7 2.01E-01 2.03E-07 2.0 3 t -0 7 2.03t.07 2.03E-07

~

C 14 1.215-05 2.*2E-06 2.42C-06 2.42E-06 2.62E-06 2.42E-06 2.42E-06
NA 24 S.90E-06 5.80E-C6 5.8SE-06 5.43L-96 5.30t-06 5.90E-06 5.80E-06
............................................................................
* 32 8.256-04 3 060-C) 3.tCE-05 40 D A TA NO DATA NO DATA 2.28E-05
CR St NO DATA NO CATA 0.91E-09 4.94E-09 1.35E-09 9.02C-09 4.72E-07
WN 54 NO DATA 1.37t-05 2.85L-06 NO UATA 3.00E-06 NO DATA 8.98E-06
................................................_.................._........
NN 56 NC OATA 3.340-01 7.5 E -0 8 NO DATA 4.C4E-07 NO DATA 4.84E-05
FE 55 1.15E-05 6.10E-06 1.81"-06 NU OAT 4 NC DATA 3.45i-06 1.13E-06
FE $9 1.63E-05 2.6FE-05 1.35E-05 NO DATA NC DAT S 7.74E-06 2.78E-05
....................... ............. ......................................
CD Sd NU OATA 1.90E-06 5.515-06 NO DATA NC OATA NO DATA 1.05E-05
CO 60 NO DATA 5.29F-06 1.56E-05 NO UATA NO DATA NO DATA 2.91E-05
NI 63 5.38E-C4 2.c8F-05 1.83E-05 NO DATA NO DAT A NO DATA 1.94C-06
............................................................................
Ni 65 2.22E-06 2.09F-07 1.226-07 NO DATA NC OATA NO DATA 2.56E-05
LU 64 NO DATA 2. 4 5E-0 7 1. 4 sE.0 7 NO CATA 5.92E-07 NO CATA 1.15E-05
2N 65 1.J7E-05 3.oSE-0) 2. 21L40 5 NO DATA 2.1CE-05 NO DATA 6.4tE-06
........ _..................................................................
IN 69 4.38E-08 6. J 3 C-0 8 5.85E-09 NO DATA 3.35E-08 NO DATA 3.99E-06
BR 83 NO UATA NO CATA 1. 71 E -0 7 NO DATA NO DATA NO DATA LT E-24
BR 84 NO DATA NO DATA 1. 9 3d -0 7 NO DATA NO DATA NO CATA LV E-24
......................._ .... __ ..................._.........._............
AR ds NO DAfi PO DATA 9.12C-09 NO DATA NC DATA NO DATA LT E-24
40 86 NO UATA 6.70s-05 4.12E-05 NO DATA NO CATA NO DATA 4.3tF-06
R8 as NO DATA 1.9CE-07 1.12E-01 NO DATA NO DATA NO CATA 9.32E.09
............................................................................
TH 89 NO DATA 1.17E-07 1.04E-0 7 NO DATA NO DATA NO DATA 1.02E-01
SR 89 1.32C-03 NO CATA 1.77E-05 NO DATA NO DATA NO DATA 5.ItE-05
SR 90 1.7CE-02 NO DATA 4. 3 t E-0 3 T.0 UATA NO DATA NO DATA 2.29E-04
...................___......_............... ...............................
%R 91 2 40E-05 N0 DATA 9. 0 6 E -0 7 NO DATA NO DATA NO DATA 5.30E-05
%R 92 9.03E-06 NO DATA 3.62E-07 NO DATA NO DATA NO DATA 1.71E-04
Y 90 4.11E-08 NO DATA 1.10E-01 NO DATA NC OATA NO DATA 1.17E-04
....._............................................ ..... ...................
Y 11r 3.92E-tC NO CATA 1.39E-11 NO DATA NO DATA No cATA 7.48E-07
Y 91 6.02E-07 NO CATA 1.6tF-08 NO DATA NO DATA NO CATA S.02E-05
Y 12 3.60E-09 NO DATA 1.01E-10 NO DATA NO DA TA NO DATA 1.04E-04
........_............................................ __ ...................

.

.

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

INCEstlNN 005C FACTOR 5 rCP CHILD
(> REM Pr.4 FCI I NCE !.1 CD )

NUCLICE 809C LIVER T.000Y THYM 010 klDNCY LUNG GI-LLI
............_____............. __...........................................

Y 93 1.14C.CS NU DATA 3.13C.10 NO CATA 40 DATA NO DATA 1.70E-04 ,

2R 95 I.16C-07 2.sht-08 2.27C-00 NO DalA 3.6$L-00 h0 DATA 2.66E-05
1R 9F 6.99E-09 1.C1C-09 5.96C-10 NO UATA 1.4SL-09 NO DATA 1.53E-04
.........................................___ .__.............___............

NP. 95 2.25E-OS A.76E-09 6.26E-09 40 DATA 8.73F-09 NO DATA 1.62C-05
MO 99 NO DATA 1.330-05 3. 2 9C.0 6 NO Data 2.84t-05 NO DATA 1.!CE-05

it 99= 9.23E-10 1. 81 E-0 9 3.00E-08 NO DATA 2.63E-00 9.19E-10 1.03E-06
.

................................__.....__...................................

1C101 1. 0 7 E -0 9 1 126-09 1.42E-08 NO DATA 1.91C-08 5.92r-1C 3.56E-09
Rul03 7. 3 | L- 0 7 NO OATA 2.010-07 NC DATA 1 84C-C6 Nn DATA 1.09E-05
I:0105 6.45E-06 NO UATA 2. 34 E-0 0 40 CATA 5.67C-07 NO DATA 4.21E-05

*

.....................__..__..................................--- .......--..

Rul06 1.17C-05 NU OATA 1.46E-06 NO DATA 1.58E-05 NO DATA 1.82E-04
AG110H 5.39E-C7 3.64C-07 2. 91 E-0 7 NO DATA 6.780-C7 40 CATA 4.33E-05
IE125M 1.14E-05 3.09E-06 1.52E.06 3.20C-06 NO DATA NO DATA 1.105-05
..........-____...............__....--.................-_...................
ifl2FM 2.89E-C5 7.78f-06 3. 4 J C-0 6 6.910-06 P.24E-05 NO CATA 2.34E-05
1E127 4.7tE-C7 1.27c.oy g.olt_07 3.260-07 1 34E-06 NO DATA 1.84E-05
IE129" 4.87E-05 1.56E-05 7. So E -0 6 1.57C-05 1.43E-04 NO DATA S.94C-05
............ . ..................................................--___...--.
ICl29 1.34E.07 3.74C 08 3.18E-08 9. 5 6F -0 8 3.02E-07 40 DATA 8.34C-06
IElllM 7.2 0E - 06 2.49E-06 2.65E-06 5.12E-06 2.41E.05 NO CATA 1.01C-04
TCl31 8.30E-08 2.53E-08 2.47C-08 6.35E-08 2.5IE-07 NO DATA 4.36C-07
......................___.....__............____...... .....................

TE132 1.01C-05 4.47C-06 5.40E-06 6.51C-06 4.15E-05 40 DA7A 4.50E-05
I 130 2.92C-Ce 5.90C-06 3.04E-06 6.500-04 C.626-06 40 DATA 2.76E-06
I 131 1.72E-C5 1.73C-05 9.83E-06 5.72C-03 2.64C-05 NO DATA 1 54E-06
.......___...._....____....__............................................. _

! 132 0.0 0C- C 7 1.47C-06 0.76E-07 6.82E-05 2.2SE.06 NO CATA 1.73E-06
I 133 5. 9 2 E.0 6 7.32C-06 2.77E-06 1.36E-03 1.22C-0$ NO DATA 2.95E-06
1 134 4.19 E- C 7 7.7BE-07 3.56E-07 1.79E-05 1.19E-06 NO Daft 5.16E-07
........_____...........................__ .................................

I 135 1.75E-C6 3.15E-06 1.49E-06 2.79E-04 4.83E-06 ha DATA 2.40C-06
C5134 2.3*L-04 3.84C-04 8.10E-05 40 DATA 1.19E-04 4.27E-05 2.07E-CG
C5136 2.35E-05 6.46C-05 4.10C-05 NO DATA 3.44E-05 5.13 E- 0 6 2.27C-C6
............ _.........__. ...... __........................_..............

C5137 3.27C-C4 3.13C-04 4. 62 E-0 5 NO OATA 1.02E-C4 3.67C-C5 1.96C-06
C5130 2.2 8 E-C 7 3.17E-07 2. 01 E-0 7 NO DATA 2.236-07 2.40C-00 1.46E-07
BA139 4.14 E-0 7 2.21C-lO 1.20E-00 NO DATA 1.C36 10 1.300-10 2.39C-05
............................_--............... ........ ....................
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j DRAFT |
' | TABLE 5-13, CONT'D |

.

|'

*
.INJESTION C0$5 FACTOR $ TCR Cit!LO

(MRCF PC1 /Cl I N.1C S T E D )

NUCLILE BONE LtvER T.docY THvR0!n KIONEY LUNG Cl-LLI .

...............................................................,.............
- m P. A 14 0 8.61*-05 7.?SC-08 4.8dE-06 NO DAT4 2.3Ft-04 4.34E-08 4 2tE-05 .

,a "At41 2.00C-C7 1.120-10 6. 5 t E -0 9 NO DATA 1.69E-11 6.5SE-10 1.14C-07
UA142 8.74C-08 6.29E-It 4. 0 0 F -0 9 NO DATA 5.092-11 4.70C-Il 1.14C-01

; ........... ___..___.........................__.............................

L4t40 1.0lt-0P 1.53E-09 1.19E-09 .40 DATA No DATA 40 DATA 9.84E-05. ,
Lal42 5.?4C-10 1.678-10 5.21C-t1 NO DATA NO caft NO DATA 3.3tE-05
CE141 3.97E-06 1.90C-09 2. 9 6 C -0 9 NO DAT4 0.6SE-09 f.0 DATA 2.4TE-05

' ..........................................................................,.
,

'' CEt43 6.99C-09 3.71E-06 5.49~-10 NO DATA t.59E-09 NO DATA 5.S$C-05
*

CC144 2.CSE-06 6. 52 C-0 7 1.tlE-07 NO DATA 1.ott-07 f40 DATA 1.)CE-C4.g
- ; PR14) J.93C-08 1.t8C-00 1.95E-09 NO DATA 6.19t-09 NO DATA 4.24C-05
i ' .........................................................................__.

'' PRl44 1.29C-10 1.916-11 6. 4 9 E -12 NO DATA 2.11C-11 NO CATA 8.59E-09

.
NCl47 2.79E-04 2.265-08 1.75C-09 NO DATA 1 24C-09 *0 D&TA 1.5eE-05 i

^! w 187 4.29E-07 2.54!-07 1.t*E-07 NU DATA NO DATA t:0 CATA 3. 'e 7 E- 0 5 |
; ..........._____.................. __............__.........................

NP239 5.?>E-09 3. 7 7E-10 2.65t-10 NO DATA 1.09d-09 ha DATA 2.79t-05 |
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DRAFT i
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TABLE S-14 *

INCF5T104 uUSE FACTORS FCR INFANT
(MBEM PER PCI INGESTEDI

.

Nt3CL I CL BONE liver T . d obv THv4010 KIONEY LUNG Cl-LLI
-

.......__........_____..............___...__...___.......___................
H 3 NO DATA 3.C8c.07 3,0g{.0 7 3.0RF-07 3.03E-07 3.00E-07 3.08E-07
6 14 2.37E-05 5.06E-06 5. 0 bE -0 6 5.06E-c6 5.C6E-06 5.06F-06 5.06E-C6
NA 24 1.01E-05 1.01E-05 1.01E-05 1.CIE-05 1.01E-05 1.01E-05 1.01E-05
.......................___....__..................__._______..__...__.__.... .

e 32 1.70E-03 1.002-04 6.54E-05 NO DATA NC DATA NO DATA 2.3CE-05
Ce $1 NO D A T A NO DATA 1.4tE-08 9.20E-09 2 01E-09 1.79E-08 4.11E-07
MN 54 NO DATA 1.99E-05 4.5tE-06 NO DATA 4.4tE-06 NO CATA 7.3tt-06
...___..___.................__.. ____..................___._____...__. __...
MN $6 NO CATA 8.18E-07 1.415-07 NU UATA 7.01E-07 NO DATA 7.43[.05

FE 55 1.39E-05 8.191-C6 2.4 C E-0 6 NO DATA NO DATA 4. 31E-06 1.14E-06

FE 59 3.08E-05 5.382-0) 2.12E-05 NO CATA NO DATA 1.59E-05 2.57F-05
.__.___.................__.. ___...____.........__....____................__
CD 58 NO DtTA 3.6CE-06 8.93E-06 NO DATA NO DATA NO DATA 8.97E-C6

CC 60 NO DATA 1.086-05 2.55E-05 NO DATA NC DAT A NO Daft 2.57E-05
NI 63 6.34E-C4 3.926-05 2.20E-05 NO DAT% NO DATA NO CATA 1.95E-C6 .

41 62 4.7CE-06 5.325-07 2.426-07 NO DATA NO DATA NO DATA 4.055-05

CU 64 NO DATA 6.09E-07 2.82E-07 NO DATA 1 03E-06 NO CAT % 1.25E-05 i
IN 65 1.34E-05 6.316-05 2.91E-03 NO OATA ).06E-05 NO DATA 5.33E-C5
.......___.___.. ___..____..___________..____..___...____________...........
IN 69 9.336-08 1.o8E-07 1.25E-06 NO DATA 6.7eE-09 NO CATA 1.378-05 ,

HR 83 % CATA NO CATA 3. 63 E-0 7 NO DATA NO CATA NO CATA LT E-24
%E 8* ND DATA NO DATA 3.82E-07 NO DATA NC DATA NO CATA LT E-26
...............___........___.....................____....___...._____....__
dR 8> NO DATA NO DATA 1. 94 E -0 8 NO CATA NC OATA NO DATA LT E-24
MB 86 NO DATA 1.70E-04 8. 4 0 E -0 5 NO DATA NO DATA NO DATA 4.35E-06
dB 8R NO DATA 4.98E-07 2.73E-0T ha DATA NO DATA NO CATA 4.85F-07
...___..................___.__...__.__.._____......___.....____.....____..__
RC 89 NO DATA 2.86E-07 1.9 7E-0 7 NO DATA NC OATA NO DATA 9.74E-08

53 89 2.51E-C3 NO DATA 7.20E-05 NO DATA NC DATA NO DATA 5.16E-05
SR 90 1.05E-C2 NU OATA 4.7 t E -0 3 NO DATA NO DATA NO DATA 2.3tE-C4
......__........_..._________..........._________...._____ ___..__.__.......
SR 91 3.00E-C5 NO DATA 1.81E-06 NO DATA NC DATA NO DATA 5.92E-05
54 92 1 92E-05 NO DATA 7.13 E-0 7 NO CATA NO DATA NO DATA 2.07E-04
Y 90 8.69E-08 NO CATA 2.3sE-09 NO CATA NO DATA NO DATA 1 20E-04
__......__.._.....___......_____.....___.____ __..__________________.....___
Y 91M 8.lCE-10 NO DATA 2.76E-11 NO CATA NO DATA NO DATA 2.70E-06
Y 91 1 13E-06 NO DATA 3.01E-08 NO DATA NO DATA NO DATA 8.10E-05
Y 92 7.65E-09 NO DATA 2.15E-10 NO DATA. NO DATA NO DATA 1.*6E-04
...__.... ________.___...___.____ ............___...... . ____..__..____...

,
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* Table taken from Regulatory Guide 1 109 (Rev 1). .
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TABLE 5-14, CONT'D wER s E

INOESTION 005C FACTOR 5 FOR INFANT :
(MREM PF4 PCI INGE$TEO) |

|
NUCLICE SONE LtvER T.000Y THYRolo KIONEY LONG Cf-LLI -

|............................ ...... ........................................
Y 93 2.4 3E-C e NO CATA 6.62F-10 NO DATA NO DATA NO DATA 1.92F-04
2R 95 2.06E-07 S.02E-08 3.S60-08 NO DAlA 5.41E-30 NO DATA 2.50F-05
ER 97 1.48E-08 2.54C-09 1.100-09 NO DATA 2 56E-09 NO DATA 1.62E-04 *

......... ..................................................................
ND 95 4.20E-08 1.73E-08 1.03E-08 NO DATA 1.?4t-08 ho DATA 1.46E-05 *

*0 91 NO 0 TA 3.*Ci-05 6. 6 3 E -0 6 NO DATA 5.03E-05 NO DATA 1.12E-05 -

IC 91* 1.92F-09 3.96E-09 5.10E-08 Nn OATA 4 26L-08 2.C TE-09 1.15E-06 I

I(C101 2.27E-C9 2.86E-09 2. 8 3E-0 0 NO DATA 3.40E-08 1.56E-09 4.86E-07 i
Rul03 1.48E-06 NO DATA 4.95E-07 NO DATA 3.08E-06 NO DATA 1.80E-05 '
Rul05 1.36E-07 NO DATA 4.53E-08 NO DATA 1.00E-rc ha DATA 5.41E-05 |___............___..........................................................
RU106 2.4tC-05 NO DATA 3. 01 E -3 6 No CATA 2.85E-05 NO DATA !.83F-04 I
4Glt0M 944eE-07 7.27t-07 *.81E-07 NO DATA 1 04E-06 NU OATA 3.77E-05 .

TC125p 2.33E-05 7.79C-06 3. t > E-0 6 7.84E-06 NC DATA NO DATA 1.11E-05 !

{
..__.................. _....- ....______....__.................._____.......
TE127e 5.25E-05 1.94E-05 7. 0 8 E-0 6 1 69E-05 1.44E-04 NO OATA 2.36E-05 i

TE127 1.00E-06 3.355-07 2.15E-07 8.14E-07 2.44t-06 NO DATA 2.10E-05 .

TE129M 1.00E-04 3.435-05 1. 5 * E-0 5 3.84E-05 2.50E-04 NO DATA 5.9?E-05 |
....................___............ ....__....___.............. _...........
T[129 2.84E-07 9.79E-08 6.63E-08 2.3SE-07 7.07E-07 NO DATA 2.27E-05 |TE13t= 1.52C-05 6.12C-06 5. 0 5 E-0 6 1.24E-05 4. 21 E-0 5 NO DATA 1.03E-04
TE131 1.76E-07 6. 5 0 C-O S 4. 94 t-0 8 1.57E-07 4.50E-07 NO DATA 7.11E-06

TE132 2.08E-05 1 03E-05 9. 61 E -0 6 1.52E-05 6.44E-05 NO DATA 3.8tE-05
I 130 6.00:-06 1.32E-95 5. 3 0 E -0 6 1.48E-03 1.45E-05 NO DATA 2.83E-06 j
I 131 3.59E-C5 4.2 3 E-05 1. 8 6 E -0 5 1.31E-02 4.94E-05 NO DATA 1.5tE-06

|
t 132 1.66E-06 3.37C-06 1 2 0E-0 6 1.58E-04 3.76E-06 NO DATA 2.73C-06 |
I 133 1.25E-05 1.82r-05 5. 31 E-0 6 3.315-03 2 14E-35 NO DATA 3.080-06
1 134 0.69E-07 1.78C-06 6. 33 E-0 7 4.15E-05 1.99E-06 NC DATA 1.04E-06 |................................................ _.......__ .........__..... ,
! 135 3.64E-06 7.24C-06 2. 6* C -0 6 6.49E-04 8.07C-06 NO DATA 2.62E-06
C5134 3.77E-04 7.03E-0* 7. l C E-0 5 NO DATA 1. 1E-04 7.42E-05 1.91C-06
C5136 4 59E-C5 1.35E-04 5. 04 C-0 5 NO DATA 5.3SE*05 1 10F-05 2.05E-06

C5137 5.22E-06 6 11E-04 4. 3 3 E-0 5 NO DATA 1.c4E-04 6.64E-05 1.910-06
C5138 4.8ti-07 7.02E-0T 3. 7 9 E -0 7 NO DATA s.90E-07 6.095-0E 1.25E-06
DA139 8. ele-07 5.84C-10 2. 5 5 E -0 8 NO DATA 3.51E-10 3.540-10 5.53E-05
.............................._.................. ____ ...__................
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TABLE 5-14, CONT'D
I
!

INCO5110N Unst F ACTuns rce INTANT
.

t* REM PCR PC) INCESTCD) |

I
NUCL I UE BONE LivfR T.AC0Y THYun!O K!0Ntv LUNG Cl-LLt

;,....__..........................__.......__..__._..........._...............
BA140 1.71E-04 1.7tt-07 8.81E.06 NO DATA 4.06C-08 1.0SE-07 4.2GF-05 i

pat 41 4.25C-C7 2.912-10 1.3*E-00 Nn DATA 1.75E-tc t.7TF-10 S.19E-06

84142 1.84E-07 1.5Ji-10 9. 06E -0 9 NO DATA 8.C 9.26E-Il 7.59E-07
...__..........................................._-..'t-11.............-..........

LA140 2.11L-0P B.12C-09 2.14 E -0 9 NO DATA NO DATA NO DATA 9.77E-05

LA142 1.10E-09 4.046-10 9. 6 tr .11 NO DATA NC DATA NO DATA 6.86F-05

CC141 7.07E-08 4.605-03 S . 6) C -0 9 NO DATA 1 48t-08 NO DATA 2.4EE-05
............ ..__............................................__...._....__._
CE143 1.48E-C8 9.U2C-06 1.t?E-09 NO CATA 2.86t-09 NO DATA 5.73E.oS

CEt44 2.982-06 1.22E-06 1.67E-07 NO DATA 4.93E-07 NO DATA 1.71E-04

PR14J 8.135-08 3.c40-09 4.03E-01 ha DATA 1.13E-n8 NO DATA 4.29E-05
....__.... .............................____......__ __......__.__..........
PR144 2.74C-10 1.00E-10 1. 3 8 t-11 NO DATA 3.84t-11 NG OATA 4.93E-06

ND147 S.S3E-08 5.08E-08 3.4 0E-0 9 NO DATA 2.19E-08 NO DATA 3. 6 C C -0*>

w 187 9.0)C-07 6.2de-07 2.17E-0 7 Nn DATA NO DATA NO DA7A 3.69E-05

NP239 1.11E-02 9.930-10 S . 61 E-10 NO DATA 1 98E-09 NO DATA 2.87E-05
. .
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Table 5-15 R; values for the Surry Plant for the inhalation pathway for an adult.*

DU M, W T,U... .. n , ,.e ...e, Ie,,,,,,

f|-

em.etc1 m. . . ,, ,. l .....,.i... ..,
a

3Cf $ 8 slyP e 8 4f(f
b'/CL I C( f . .N T C|.leACI .nen F L f f t 8e s j fl6 F T fMTGule (U.C $ a ] se

.........e.....e.................................e..............e.....................*..........e
W ) I tel*levs e t.7ef**1 s v. e f. int *a8 s 1.26 teal e I./etent e 1.2nt.33 s 1, pet.n3 ,.

,eff e 6.00f g 8.Pif 6 409 68 e
....... .......e.....e....ee......e..ee....

6

.e..e.. .. 9#(...........Ae(....... ... ter 39 e

.........e.e.e.
6lf f e8 ....e

P ti i %.v06.ve e e,egs.a. e 3. gle * *= 3 f.ftf*0s s6 f f. p v. I e. p

f t t f %94 3 1.2%f f t.it! 3 0,ast s u.00t e e.808 I e. vet e *

e.e...e..e..ee. te.e...............e.......e.........e .. . ..............e........e....e.......e..e
*b ge e e,tet e g g 1.tst.4a g e. g 8.vgee#. f *. Plt *93 e *. s leef6*Ce 8 P. I

s 7 8 3.084 :.......... 73f
.

.......... 93f..........
cit3 s e

..e.......
19f94( t 5f 9 8 8

...........e... 988...e...... 3'..(.3..... ................
.

FL 19 0 1.6%t*(a p 1.se***g g 3.1?t.ae 7. 7 78 + Po e .. t P. t 3.68t*8e 8 9 f
C,0Cf a G s 1.ist t 6.wt(

...................... Gnf
....e.......... 53(.......... 38(.......... 88(........... palI f 3 t f ...........................

s 1.Sof en s e 0. e e, s 9.27t *95 s ;#, s

CD 48 e t. wit +=#3 e I.ee'+8% e.
t .0Jf s I.w'f a p#df s . wet P.eot s w. bat g 1.ag( g,,og e

.........e..........................................e..............................e..............
CP 40 0 1. eat.0. 7...f.8) g 4 s t.tg(som e s. p 8 p g, t e t .1 I e. g

p,eq g g d,20( g lj.a/f a 1.90t :
9 191 3 % 8 8 g ,32( g

.........e................. lbi.......... 0yf...........................e....................e...........
Ik 6% 1 e.9%f*Um 9 4.)ef * 1e 1.tet*J6 0 3.rlt**4 s e.09t*ve t ' ' . I 6.elt*J% s6 t

f 3

'

3( f t p 1 3 d 9L 3 f.tet I b.488

............... S'.f.. ....... '*(.......... a.......... %'t.......... %9f..........
9
...........................

ep fe 3 %.a9(.0e e 1.mef * 's 3 de : 3.1%(.0g a v. e8 p v. t 4 s

I 7%f f .884 6 8.%f # A.798 9 i, d e devil e A . f"I f I w.*tt 9
...e..........................e...............e......eee.e.....................e.e...............

48 49 I 8.73(*03 t 3.6%*eig g 3. cat.6% e o. s w. t 6 p 3.40t*J6 3 1, a

8 8,0Jt s b 2 73t I d.60( 3
...e.................

b4L 3.....e...e.e....e.........e..e....
det t..... ?*f....e.....

00tf fl( f A f 0 ....e.......e..e....e
.....

Se et : . 6et.0g e 7, tit.ng g g.egt..? e. : 0 g e, g v.5*t'a0 # 0, s

et,elt 3 e p 9,00( v 498 la.e*f I 0. cot :
.... .........e......

6P(
....e......e...8...........

elg g
3 77 d( f 8J ...............,..... ....e..........e...........

V 98 I 1.let*0s t 1.6e8**g e een7t*v% 8 4 g v. t P. p I 70t eet f 0

3 a g,00g g C,egt 3 w,00t : 3.32( f v v0(

.......... eet..........................e....e ....e..........e............... 99L.........9..... ltt i e ...e.

IR 95 1 l.3it*ge g f.5ct.4% 3 3.sttev% e 3.ee.*0= t 3.elt*1e s 0. # 1.77t*C6 I 0s

i e3%I f 2..#t 3 .lDI t 9h( f 2.f(( f b.v7( 3 1.ee( s 0.608 e
..................................................................................................

bP 95 e e.2 6L.. g , t .0 e8.fo 3 1. ele.*6 e f.shs*8) e 7.ftt.us e C. g 5.3st*3% 3 9 p

e , , ppg , ,e,g , 3,gg( , ,eet g d.0*l 3

.......... 8*(.......... agt...........................................e....e...........*5f e 34

..e..e......e..
#Ulel I 6.5?t*v2 1.sva.ag 1.gst..'s e *. %.e/t**3 s0 : ).0et*05 e n.

8 9ef # b.(P( 3 3df t u t 't : 4e( i J.fPt p
9 C 00( f 3 '*( e .. .e........e.e...............,.........e........................................... ..........

AUlet t 8.ftt*v3 i e. tit.e4 e o.ent*we e a. e 1.13t*95 g 0 t 9.35t*de s 0 s

t .itf r to.Je( , 87( # 6.48t 3 4.9.f a v.c9( p Id.72( f v.40( 3
..................................................................................................

AGlle" s 5.teL+63 1.626 0% 1.veteen e e ew(.el s 3.4tt.0. t 0, e e. lt+an 3 n. e

% FL alt e 2at e 1.h3t C.3%( I' 9.est s 6. vet
- 0e(..........

e ............................................................f
..........

1(1778 0 S.%? tool e t .e4 8 * *% 3 1. 2 6 t * * e 0 %.76f*e3 3 a.%7t*0s e 3.lef**3 e 9.59t.*% s 0.
.............

B e 2 A( 3 .$li t ,366 3 2,3ef 8 02t 3 1.evt , ,,,gg ,

............... 0l(.......... 4..e...........................................................e.......e
lil29* e t. Sat *4% 1.ps**ng 1.7%t. 3 e.>t*+33 r 3. 5(+w. # 3.ee7+03 s 1,16t*6e s e, s

.Pl! I e.ht( e d.*v( f .t3( # l.ect t ,sts a 2.2et i v. cot* *

, ..........f........................................................................................l

I 131 3 2.95t*we I h.778*e3 s d.52t'.e i 1 %ffede 3 m,3/(ooo e 3.19F.47 g d. 9 0. 3

9 t 19( # 9tf f 3.4Pt 1.19e e 84.e=( : h.04( e d.wol e

................elet......................................................................e..........e
P . . U .* s ) e f.eeF*ae s t.g. tees a /,sgoede e a. 3 de p

3 11) e e.%t t *0 5 e 8.7 t8 8 5 g
I t . gag g e, gg , , egg g g,tga g gg,feg , 4,not g 8.unt g

e.e......e..... net............e....................e..........e.....e........ee.e...ee.........ee..t
C883a e 7.d?t+0% e t .o.f e d e e 3 7/e * *% e a,a gg .ag g g,srgeog a e, g g,Jge.no 3 n. 3
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Table 5-15, cont'd R; values for the Surry Plant for the ground plane pathway.'
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Table 5-15, cent 'd ,g values for the Surry Plant for the cow milk pathway for an adult.*
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Table 5-15, con:'d R; values for the Surry Plant for the goat milk pathway for an adult.* .
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R values for the Surry Plant for the ve;;ctable pathway for a child.*Table 5-15, cont'd i
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centags wouM be dillerrnt.
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1. LIQUID EFFLL'ENT DOSE PROJECTIO)*

To comply with Technical Specification 3.11.A.3.a. to assure the liquid
radwaste treatment system shall be used to reduce the radioactive

,

materials in liquid wastes prior to their discharge when the projected
,

doses de to the liquid effluent releases to unrestricted areas when

averaged over 31 days, exceeds 0.06 mrem to t,';.t! total body or 0.2 mrem to
any organ, the following calculations shall be O rformed:

For Estimated Total Body Dose:

1.1 Determine D = quarterly t tal body dose from liquid effluents for
it

the previous quarter.1

1.2 Estimate R1 = 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 of the estimated liquid effluent radioactivity

for the present quarter to the liquid effluent activity in the pre-

vious quarter.

1.4 Determine DE = estimated quarterly total body dose
7g

DE =Dzt (R1 * F1)tt

For Estimated Critical Organ Dose:

1.5 Determine D = quarterly critical organ dose from liquid effluents
io

for the previous quarter.1 ~

1.6 Estimate R1 as in step 1.2.
,

1 Calculated according to H.P. - ODC.M-4.

|
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1.7 Estimate F1 as in step 1.3.

1.8 Determine DE = estimated quarterly critical organ dose.g

*

DE =Dg (R1 * F1)g

Historical data pertaining to the volumes and radioactivity of liquid

effluents released in connection to specific station functions, as main-

tenance or refueling outages, shall be used in the above estimates as

appropriate.

2. 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 Treatment System
shall be used to reduce radioactive materials in gaseous waste prior to
their discharge when the projected gaseous effluent air releases from

all release points to unrestricted areas would result in a dose in any

period of 31 days that exceeds 0.2 mrad for gamma radiation, 0.4 mrad for
beta radiation, or 0.3 mree to any organ for that same period, the follow-
ing calculations will be performed.

For Estimated Gamma Air Dose

2.1 Determine D = quarterly air dose for the previous quarter.1

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

quarter to the volume released during the previous quarter.

ratio of the estimated noble gas effluent activitiy -2.3 Estimate F =
g

for the present quarter to the noble gas effluent activity to the

present quarter.

2.4 Determine DE = estimated quarterly gamma air dose.

DE =D (R F)g g

1 Calculated according to H.P. - ODCM-5.
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Estimated Beta Air Dose:

p = quarterly beta air dose from the previous quarter.12.5 Determine D

2.6 Estimate R and F as in steps 1.2 and 1.3 above.
8 8 .

2.7 Determine DEp = estimated quarterly beta air dose.

DEg=Dp (R *F)g g

Estimated Dose from Radioiodine, Particulates, and Tritium:

2.8 Determine DRPT = quarterly maxiumum individual dose from the previous
quarter.1

.

2.9 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.

DERPT = DRPT (R F)g 1

Historical data pertaining to the volume and radioactive concentrations

of gaseous effluents released in connection to specific station functions,
as containment purge, shall be used in the above estimates as appropriate.

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

Calculate the estimated radiation doses from radioactive liquid and gas-
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 calculation 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 radioactive 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.

2. SEMI-ANNUAL RADI0 ACTIVE 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 frequency distribution of wind speed, wind

direction, and atmospheric stability for the quarterly periods.
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1. LIQUID EFFLUENT RADIATION MONITORS

Maximum setpoints values shall be calculated as follows:

c = CF -

f

Where:

c = the setpoint, in pCi/ml, of the ra :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 location,

F = the dilution water flow, gpm.

2. GASEOUS EFFLUENT RADIATION MONITORS

2.1 Calculate a limiting release rate, R1, using Xe-133 as the nuclide

to be released.

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

c = (RI) 2.12E-03
F

'max

Where:
.

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

R1 = release rate limit, pCi/sec,
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'

'

.

2.12E-03 = CFM per ml/sec, and

F = the maximum flow rate for the system, CFM.
max

.

O
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