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CHAPTER 1
INTRODUCTION

This Off-Site Dose Calculation Manual (ODCM) describes the methods
used at Farley Nuclear Plant (FNP) for complying with the effluent
release portions of the FNP Technical Specifications and the
requirements of 10CFR20 and Appendix I of 10CFR50.

The concentration and dose limits that are required to be met and
which are described in this manual are:

o For radiocactive liquid effluents, the concentrations
released to areas be the site boundary are limited to
the values given in 10CFR20, Append'x B, Table II.

© For radiocactive liquid effluents, the maximum dose to any
member of the public will be less than the lirits given in
10CFR50, Appendix I.

© For gaseous effluents, the dose rate at any location
beyond the site boundary will be limited to the annual
dose limits given in 10CFR20.

© For gaseous effluents, the maximum dose to any member of
the public will be less than the limits -iven in 10CFRS50,

Appendix I.

© The maximum dose to any member of the public will not
exceed the limits given in 40CFR190.

The equations employed are taken from NUREG-0133' and Regu'atory
Guide 1.111°'°. References to Regulatory Guides are give with
the equation numbers in this ODCM. Dose factors are calculated
or taken directly from Regulatory Guide 1.109°.

1-1 Gen. Rev, 7
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This ODCM describes the physical configuration of release sources
and release points for routine and non-routine liguid and gaseous

effluents, the monitor setpoint calculations, dose, and dose rate
calculations.

Units 1 and 2 have independent release points for gaseous
releases, and a common release point for liquids. For gaseous
releases, dose .imits for the =site are normally apportioned
equally between the two units, independent of the operational
status of either unit but may be altered to allow more dose
appropriation to either unit as necessary.




3.1

CHAPTER 2

LIQUID EFFLUENTS

LICUID RELEASE CONFIGURATIONS

Routine liquid releases for each unit are discharged through a
single release point, These are normally batch releases from the
controlled discharge of ligquid waste tanks, A simplified diagvam
of the waste tanks and the discharge paths is shown in Figure 2-1,
Radiation monitor RE-~18 is on the discharge path,

Routine releases are normally batch or continuous releases of the
waste sources listed in Table 2-1.

Table 2-1. Liguid waste Effluent Pathways; for Routine Releases

Tank Release Type Volume Monitor+

Waste Monitor Tank 1 batch 5000 gal 1/2 RE18
Waste Monitor Tank 2 batch 5000 gal 1,2 RE18

Turbine Building continuous or batch - -
Sump

Steam Gererator continuous 1/2 RE23A,
Blowdown 1/2 RE23B

Figure 2-2 shows the relationship of all of Lhe routine liquid
effluent pathways and the combined discharge to the river.

Oth=1 potential effluent pathways are monitored reqularly, and may
= treated as non-routine releases, if required. Non-routine
1eleases are un-monitored during release. Dose calculations will
te made based on estimates of the activity concentration and
volume of flow released.

*1/2 stands for Unit 1 or Unit 2

2-1
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Ligquid Effluents

2.2 SETPOINT CALCULATIONS

Calculations are made for the radistion monitors to determine the
alarm/trip setpoints sc that 10CFR20 compliance is met for the
effluent pathway at the site boundary. These calculations use
the maximum permissible concentrations (MPC) from 10CFR20 Appendix
B, Table II, Column 2, and the more conservative of the soluble
(§) or insoluble (I) values except for the noble gases for which u
total of 2 x 10°* 4Ci/ml is used.

The relationship that must be met to ensure 10CFR20 compliance is

CX s
I O i SRS Y S 1 (2.1)
i MPC

where

C, ., = concentration of radionuclide i at the site boundary
: (discharge structure at the river) in uCi/ml.

MPC, = 10CFR20 Appendix B, Table II, Column 2 values except for
noble gases.

I = Sum over all radionuclides
i

The concentration at the site boundaiy includes the contribution
from all sources of both Units 1 and 2. The value of C ., 18 a
calculated value since only the concentrate- input streams are
measured for radionuclide content. Therefore:

2 g * f
Ci o™ 8 =URLL S—_—.11 . (2.2)
us=] Fu
where
C‘Iu'p = concentration of radionuclide, i, in the effluent

pathway, p, from Unit, u, in uCi/ml.

f = flow rate from the effluent pathway, p, from the Unit, u,
) in gpm.

F = dilution fluw (service water and cooling tower blowdown)
plus I fu,p in gpm. .
P

2-4 ) Rev, 10




FNP-0-M-011
Liquid Effluents
Each unit has an established and measured dilution flow so that if
G
I
i MpC
is et for each unit then equation 2.1 will b~d for the site,

whe e C‘ g is the concentration cf radionucl. -, i, in the
aischarge from Unit u,

i,u

<1

Thus the unit specific 10CFR20 limit can be formulated as

I ¢ e

P P

u,p
F

u

-
A
—

(2.3)

MPC

i

To account for multiple effluent pathways from a single unit an
apportionment factor, Arp, wili be defined for each pathway such

that
Cx u,p » fu P
I ¥
i SAF (2.4)
MPC,
with the restriction that
b Ar, o S1 (2.5)
P
Rearranging equation 2.4 and substituting om, o for F at the
u,p
limit of the inequality then
1 <
i,u,p
oo Ol g g
i AR, v i MPC, (2.6)

where Dm  is the minimum dilution factor required for this
effluent phthway to meet 10CFR20 limits at the site boundary
(assumes all the pathways at the maximum value).

2-5 Rev., 10
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Liquid Effluents

A safety factor of 2 is now applied to compensate for
uncertainties in the measurements and calibrations so that the
required dilution factor (Dr, ) is

L P 2 Dm, o (2.7)
and can be calculated for each effluent pathway using

2 4
Dr =

iy~ A MPC. (2.8)

1f the required dilution fac:or is less than 1, dilution is not
required, but a setpoint must still be calculated.

To allow the discharge to occur without reaching the monitor
setpoint the actual, or anticipated, dilution factor (Da ) must
be greater than the required dilution factor, Dr . This®
requirement will limit the effluent release point Ylow rate. The
monitor setpoint is defined as
(Da - Dr..)
=e? eI C 12.9)

Dra,' i

Ny ®

where
M ;¥ setpoint in wci/ml

.,

L ng.u,p = Sum over all gamma-emitting radionuclides in the

i undiluted waste stream (the monitor is sensitive only
to gamma-rays).
in which
I < CNJ.u,p
DL, =
AF, , MPC,,
and
2 * c
br, = . U111 168
Amh'p i MPC,

*All radionuclides except H3.

Cuy v, o 18 greater than or equal to the previous monthly composite
value' ¥or the waste scream.

Once the setpoint has been established the release pathway
flowrate must be controlled to less than or equal to the maximum
value, !L/Dau'p.

2-6 Rev, 10
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For the setpoint in counts pe: .iinute (cpm)
8C, S =E *N _+8 (2.10)

u,p u,p

where

E = monitor calibration factor (cpm/wCi/ml)

5., " effluent monitor background in cpm

For a potential effluent pathway, e.g. the service water, that has
no detectable activity, the setpoint should he set as close to
background as practical te alarm if an inadvertent release were to
occur but prevent spurious alarms,

The monitor setpoints determined in accordance with the
methodology described above establish the upper bound for a

particular monitor setpoint. Monitor setpoints may be established
at lower values if gesired,

10CFR20 ANU TECHNICAL SPECIFICATION COMPLIANCE

2.3.1 Prior to Release

Prior to release, all tanks to be released s a batch are
isolated from the source and recirculated a minimum of two
volumes to ensure adequate mixing. The patch tank is then
sampled after the appropriate m.xing. Recirculation time
to ensure adequate mixing is calculatrd as follows:

minimum recirc duration (minutes): = tank conteat (gallons) X 2
recirc rate (gpm)

Prior to making a discharge the following parameters are
established for the release:

a. Monitor setpont (if the pathway has a monitor).

b, Maximum effluent pathway release flow rate.

9}

Anticipated dilution flowv rate.

d. Assurance that the condition of equation (2.3) will be
met considering all effluent pathways during the
discharge.

&=/ Rev, 10
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Liquid Efflients

2.3.2 During the Release

During the release the following information should be
recorded:

a. Actual flow race of the effluent release pathway,
b. Actual dilution flow rate.

c. Effluent monitor response (if there is an operable
effluent monitor in the release pathway) .

2.3.3 After the Release

After the .lease is conpleted, the actual effluent

discharge ..formation recorded during the release is used
to verify that the condition of equation (2.3) was met
during tge discharge where £ p and F are the actual flows
recorded. ;

DOSE CALCULATIONS

A river use survey was conducted (reference 8) on the
Chattahocchee River and Lake Seminole below Plant Farley. The
survey encompassed drinking water, irrigation of crop and gardens,
fishing, and recreational use of the river and shoreline, Only
two pathways to man for the uptake of the liquid effluents were
identified. These are fishing and irrijation and consumption of
vegetables. Therefore, the dose calculations will consider fish
and green leafy vegetables irrigated with river water consumed by
an adult as the maximally exposed individual.

The dose limits specified in Technical Specification 3.11.1.2 are
on a per reactor basis. Therefore the doses calculated in this
subsection will be on a per reactor basis.

The dose to the maximum exposed individual due to radionuclides
identified in each liquid effluent release from each unit to
unrestricted areas will be calculated as follows:

D, =2 [a, Poy ¢, m) (2.11)

where:

D, = the cumulative dose commitment to the total body or an
organ, 1, from the liquid effluents for the total time
period [ 6t , in mrem,
1

2-8 Rev., 10
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Liquid Effluents

= site-related adult ingestion dose commitment factor to
the total body or organ, v, for each identified
radionuclide in Table 2-4, in mrem/hr per »Ci/ml.

= length of the time period over which C , and F, are
averaged, for all liquid releases, in hours.

= the average concentration of radionuclide, i, in
undilvied liquid effluent during time period ot, from
ary liquid release, in uCi/ml.

= the near field average dilution factor for C,, during
any liquid effluent release. F is defined as the
ratio of the avcr:g: undiluted iiquid waste flow during
release to the product of the average unit flow from
the site discharge structure to unrestricted receiving
waters times 5. (5 is the site specific applicable
factor for the mixing effect of the discharge
structure. )

R
r = . (2-12)
F, *5

with the limitation that

F, * 5 < 448,800 gpm. (1000 cfs - reference 1,

The values of A . shown in Table 2-4 are calculated from

Al y |
where:
ko
Ul
BF =

= k, (U, BF, + UCF ] DF (2.13)

iT

unit conversion factor 1.14 x 10°
(year/hr).(ml,1).(pCi Ci)

adult fish consumption, 21 kg/yr. (reference 4)

the bioaccumulation factor (Table 2-2) in fish for each
measured radionuclide i, in pCi/kg per pCi/liter (Table
A-1 of Reg. Guide 1.109, Ref. 4).

adult vegetable consumption, 64 kg/yr (reference 4)

2-9 Rev, 10
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Ligquid Effluents

CF , = concentration factor for radionuclide i in the vegetable,

pCi/kg/pCi/l
for radionuclides other thar tritium
- A -\t
- M1 f(l"ﬁ l:xto) ¢ f! Bx\- (1-e i b’]g..x t
A P, iy
(2.14)(ref, 4)

for tritium

= M (2.15)(ref. 4)

DF, . = the ingestion dose conversion factor (Table 2-3) for each
organ, 1, for each nuclide, i, for adults, in mrem/pCi
(Table E~11 of Reg. guide 1.109, Ref. 4).

M= additiongl river dilution at the point of irrigation usage
(4 x 107" using actual river flow data for 1989 as a typical

year)

I = average irr}gation rate during the growing season, 1/m’ hr
(1.26 x 10" estimate based on pump capacity and garden size
from reference £ for 10% of the time).

r = fraction of deposited activity retained on leafy vegetables,
1.0 for iodines and 0.2 for others (reference 4).

Y, = agricultural procductivity, 2.0 kg/m’ (reference 4).

£, = the fraction of the year that the vegetables are irrigated
(0.1, estimate based on reference 8).

B,, = crop to soil concentration factor, pCi/kg leaf per pCi/kg
soil, Reg. Guide 1.109, Table E-1 (reference 4).

P = effective surface density for soil, 240 kg/m’ (referere 4),
A, = decay constant for radionuclide i (reference 1G).

A, = rate constant for removal of actiyity from a plant leaf
(half-life = 14 days), 0.0021 hr™' (reference 4).

AE, = A+ Ax (effective removal rate for radionuclide i from
crops, reference 4),

t, = period of leafy veyetable exposure during growing season, 60
days (1440 hours) (reference 4j.

t, = period of long term activity buildup in soil (nominally 15
years) 1.31 x 10° hours (reference 4).

2-10 Rev, 10
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Liquid Effluents

t, = time delay between harvest of vegetable and consumption by
man, 24 hours (reference 4),

COMPOSITE ANALYSES

For radionuclides not determined in each batch or weekly
composite, the dose contribution to the current calendar month or
quarter cumulative summation may be approximated by assuming an
average monthly or quarterly concentration based on the previous
monthly or quarterly composite analyses. The nuclides determined
from composite analyses are H-', Fe-55, Sr-89, Sr-90, and gross

alpha.
DOSE PROJECTIONS

Dos? projections shall be made at least once in every 31 days, for
all liquid eftluent doses, based on the expected operating
conditions. Thes. dose projections will be compared to the
projected dose limi. ~f 0,06 mrem for the total body and 0.2 mrem
for any organ. These lin.*s are for the month.

2-11 Rev, 10
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Bioaccumulation Factors for Fresh Water fish

Biocaccumulation Factor for
Fresh Water Fish

m
—
1]
3
b=
-~

.00E-01
.60E4+03
.00E+02
.00E+03 (Reference 7)
.00E<+02
.00E+02
.00E+02
.00E+01
008402
.00E+01
.00E+03
.20E+02
.00E+03
.00E+01
.50E+01
. 30E+00
.00E+04
.00E+01
.50E401
.00E+01
.00E+01
.00E+02
.50E+01
.00E+03
.00E+00
.50E+01
.00E+00
.50E+01
. S0E+01
.20E+03
.00E+01
.00E+02 (Reference 11)
.30E+00 (Reference 9)

H

C

NA
P

CR
MN
FE
CO
NI
v
ZN
BR
RB
SR
Y

ZR
NB
MO
<
RU
RH
TE
I

Cs
BA
LA
CE
PR
ND
W

NP
SB
AG

NWH DN O N L WWRNDWN SO U - 06N WL

Units are pCi/Kg per pCi/liter

Table 2-2. Bioaccumulation Factors (Ref. 4, except as indicated)

2-12 Rev. 10
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FNP-0-M-011

INGESTION DOSE CONVERSION FACTORS

Nuclide Bone

H-3 0.00E+00
c-14 2.84E-06
NA-24 1.70E-06
P-32 1.93E-04
CR-51 0.00E+00
MN-54 0.00E+00
MN-56 0.00E+00
FE-55 2.75E-06
FE-59 4.34E-06
Co-58 0.00E+00
CO-60 0.00E+00
NI-63 1.30E-04
N1-65 5.28E-07
CuU-64 0.00E+00
ZN-65 4.84E-06
ZN-69 1.03E-08
BR-83 0.00E+00
BR-84 0.00E+00
BR-85 0.00E+00
RB--86 0.00E+00
RB-88 0.00E+00
RB-89 0.00E+00
SR-89 3.08E-04
SR=90 7.58E-03
SR-91 5.67E-06
SR-92 2.15E-06
Y-90 9.62E-09
Y-91M 9.09e-11
y-91 1.41E-07
¥-92 8.45E-10
SB-124 2.8lE-06
SB-125 2.23E-06

Units are mrem/pCi
Table 2-3.

Liver

T.Body

Thyroid

Kidney

Lung

1.05e-07
5.68E-07
1.70E~06
1.20E-05
0.00E+00

4.57E-06
1.15e-07
1.90E-06
1.02E-05
7.45e-07

2.14E-06
9.01E~06
6.86E-08
8.33E-08
1,54E~05

1.97E-08
0.00E+00
0.00E+00
0.00E+00
2.11E-05

6.05E-08
4.01E-08
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

5.30e-08
2.40E-08

1.05e-07
5.68E-07
1.70E-06
7.46E-06
2.66E-09

8.72E-07
2.04E-08
4.43E-07
3.91E-06
1.67E~-06

4.72E-06
4.36E-06
3.13E-08
3.91E-08
6.96E-06

1.37E-09
4.02E-08
5.21E-08
2.14E-09
9.83E~06

3.21E-08
2.82E-08
8.84E-06
1.86E-03
2.23E-07

9.30E-08
2.58E-10
3.52E~12
3.77e-09
2.47e-11

1.11E-06
4.48E-07

2-13

1.05e-07
5.68E-07
1.70E-06
0.00E+00
1.59E-09

0.COUE+GO
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0 00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E+00

6.79E-09
1.98E-09

1.05e-07
5.68E~07
1.70E-06
0.00E+00
5.86E-10

1.36E-06
1.46E-07
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
2.10E~07
1.03E-05

1.28E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.002+00
0.00E+00

Rev, 10

1.05e-07
5.68E-07
1.70E-06
0.00E+00
3.53E-09

0.00E+00
0.00E+00
1.06E-06
2.85E-06
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00

2.18E-06
2.33E-04

GI-LLI

1.05E-07
5.68E~07
1,70E-06
2.17E-05
6.69E-07

1.40E-05
3.67E-06
1.09E-06
3.40E-05
1.51E-05

4.02E-05
1.88E-06
1.74E-06
7.10E~06
9.70E-06

2.96E-09
5.79€-08
4.09e-13
0.00E+00
4.16E-06

8.36E-19
2.33E-21
4.94E-05
2.19e-04
2.70E-05

4.26E-05
1.02E-04
2.67E-10
7.76E-05
1.48E-05

7.95E-05
1.97e-05

Ingestion Dose Conversion Factors (Ref, 4, except SB (Ref. 9))




Nuclide Bone

Y-93 2.68E-09
ZR-55 3.04E-08
ZR-97 1.68E-09
NB-95 6.22E-09
MO-99 0.00E+00
TC-99M 2.47E-10
TC-101 2.54E-10
RU-133 1.85E-07
RU-105 1.54E-08
RU-106 2.75E-06
AG-110M 1.60E-07
TE-125M 2.6BE-06
TE-127M 6.77E-06
TE-127 1.10E-07
TE-129M 1.15E-05
TE-129 3.14E-08
TE-131M 1.73E-06
TE-131 1.97E-08
TE-132 2.52E-06
I-130 7.56E~07
I-131 4,16E-06
1-132 2.03E-07
1-133 1.42E-06
I-134 1.06E-07
1-135 4.43E-07
Cs-134 6.22E-05
CS-136 6.51E-06
Cs-137 7.97E-05
CS-138 5.52E-08
BA-139 9,70E-08
BA-140 2.03E-05
BA-141 4.71E-08
BA-142 2.13E-08
LA-140 2.50E-09
LA-142 1.28E-10
CE~-141 9,36E-09
CE-143 1.65E-09
CE-144 4.8BE-07
PR-143 9.20E-09
PR-144 3.01E-11
ND-147 6.29E-09
w-187 1.03E-07
NP-239 1.19e-09

Uni‘< are mrem/pCi
Table 2-3.

Liquid Effluents

Liver

0.00E+00
9.75€-09
3.39€-10
3.46E-09
4,31E-06

6.98E-10
3.66E-10
0.00E+00
0.00E+00
0.00E+00

1.48E-07
9.71E-07
2.42E-06
3.95e-08
4.29E-06

1.18E-08
8.46E-07
8.23E-09
1.63E-06
2.23E-06

5.95E-06
5.43E-07
2.47E-06
2.88E-07
1.16E-06
1.48E-04
2.57E-05
1.09E~04
1.09e-07
6.91E-11
2.55e-08
3.56E~11
2.19€-11
1.26E-09
5.82E~11
6.33E~09
1.22E-06
2.04E-07
3.69E~09
1.25E~11
7.27E-09
8.61E-08
1.17E-10

T.Body

7.40E-11
6.60E~-09
1,55e-10
1.86E-09
8.20E-07

8.89E-09
3.59E-09
7.97e-08
6.08E-09
3.40E-07

8.79E-08
3.59E-07
8.25E- 07
2.38E-08
1.u2E-06

7.65E~09
7.05E-07
6.22E-09
1.53E-06
8.80eE-07

3.41E-06
1.90E-07
7.53E-07
1.03E~07
4.28E-07
1.21E-04
1.85E~05
7.14E-05
5.40E-08
2.84E-09
1.33E-06
1.59E-09
1.34E-09
3.33e-10
1.45e-11
7.18E~10
1.35e-10
2.62E-08
4.56E-10
1.53E-12
4.35E-10
3.01E-08
6.45e-11

Tnyroid

FNP-0-M-011

Kidney

Lung

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00

0.00E+00
8.06E-07
1.73E-06
8.15E-08
3.S5E-06

2.41E-08
1.34E-06
1.62E-08
1.80E-06
1.89E-04

1.95-03
1.90E~-0%
3.63E-0
4.99E-06
7.65E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.53E-08
5.12E-10
3.42E-09
9.76E-06

1.06E-08
6.59E-09
7.06E-07
1.99E-07
5.31E-06

2.91E-07
1.09E-05
2.75E-05
4.48E-07
4.80E-05

1.32E-07
8.57E-06
8.63E-08
1.57€-05
3.48E-06

1.02E-05
8.65E-07
4.31E-06
4.58E-07
1.86E-06
4.79E-05
1.43E-05
3.70E-05
8.01E-08
6.46E-11
8.67E-0S
3,31E-11
1.85E-11
0.00E+00
0.00E+00
2.94E-09
5.37E-10
1.21E-07
2.138-09
7.05E-12
4,25E-09
0.00E+00
3.65E-10

Ingestion Dose Conversion Factors (continued)
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0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

3.42E-10
1.87e-10
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+09
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.59E-05
1.96E-06
1,23e-05
7.9..~09
3.92E-11
1.46E-08
2.02E-11
1.24E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
N 00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI-LLI

8.50E-05
3.09E-05
1.05E-04
2.10E-05
9.99E~-06

4.13e-07
1.10E-21
2.16E-05
9.42E-06
1.78E-04

6.04E-05
1.07e-05
2.27E-05
8.68E-06
5.79E-05

2.,37E-08
8.40E-05
2.79E-09
7.71E-05
1.92E-06

1.57E-06
1.02E-07
2.22E-06
<.51E-10
1.31E-06
2.59E-06
2.92E-06
2.11E-06
4.65E-13
1.72E-07
4.18E-05
2.22E-17
3.00E-26
9.25E~05
4.25e-07
2.42E-05
4.56E-05
1.65E-04
4.03E-05
4,33E-18
3.49E-05
2.82E~05
2.40E-05



Ligquid Effluents

FNP-0-M~011

LIQUID EFFLUENT DOSE COMMITMENT FACTORS

Nuclide Bone

H-3 0.00E+00
Na-24 4.07E+02
CRrR-51 C.00E+00
MN-54 0.002:00
MN--56 0.00E+00)
FE-55 6.63E+02
FE-59 1.04E+03
Co-58 0.00E+00
Co-60 0.00E+00
NI-63 3.14E+04
NI-65 1.26E+02
Cu-64 0.00E+00
IN-65 2.32E+04
BR-83 0.00E+00
RB-86 0.00E+00
SR-89 2.25E+04
SR-90 5.58E+05
SR-91 4.07E+02
SR-92 1.54E+C2
Y-90 5.78E-01
Y-91 8.64E+00
Y-92 5.06E-02
Y-93 1.60E~-01
ZR-95 2.84E-01
ZR-97 1.33E-02
NB-95 4.47E+02
MO-99 0.00E+00
TC-99M 8.87E-03
RU-103  4.66E+00
RU-105  3.69E-01
RU-106  7.05E+01

AG-110M 1.15E+00
TE-125M 2.57E+03
TE-127M 6.49E+03

Urits are mrem/hr per uCi/ml
Table 2-4.

Liver

T.Body

Thyroid

Kidney

2.57E-01
4.07E+02
0.00F+00
4.38E+03

1.10E+02
4.58E+02
2.46E+03
9.03E+01
2.60E+02

2.17E+03
1.64E+01
9.97E+00
7.38E+04
0.00E+00

1.01E+05
0.00E+00
0.COE+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.09e-02

2.69E-03
2.49E+02
1.04E+02
2.51E~02
0.00E+00

0.00E+00
0.00E+00
1.06E+00
9.31E+02
<.32E+03

2.57€-01
4.07E+02
1.28E+00
8.36E+02

1.95e+01
1.07E+02
9.41E+02
2.02E+02
5.73E+02

1.05E+03
7.49E+00
4.68E+00
3.33E+04
4.04E+01

4.71E+04
6.47E+02
1.37E+05
1.64E+01
6.68E+00

1.55e-02
2,31E-01
1.48E-03
4.43e-03
6.16E-02

1.23E-03
1.34E+02
1.98E+01
3.19E-01
2.01E+00

1.46E-01
8.92E+00
6.31E-01
3.44E+02
7.91E+02

2.57E-01
4.07E402
7.63E-01
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

N.00E+00
0.00E+00
0.00E+00
7.73E+02
1.66E+03

Liquid Dose Commitment Factors Ai
2-15

2.57e-01
4.07E+02
2.81E-01
1.30E+03

1.40E+02
0.00E+20
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
2.51E+01
4.93E+04
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.0CE+00
1.43e-01

4.06E-03
2.46E+02
2.36E+02
3.81E-01
1.78E+01

4.76E+00
1.36E+02
2.09E+00
1.05E+04
2.64E+04

Rev, 10

Lung

2.572-01
4.07E+02
1.69E+C0
0.00E+00

0.07%+00
2.% Z+02
6.86E+02
0.00E+00
0.00E+00

0.,00E+00
0.00E+00
0.00E+00
0.002+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0 GOE+00
1.23E-02
0.00E+C0

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI-LLI

2.57g-01
4.07E+02
3.21E+02
1.34E+04

3.51E+03
2.63E+02
6.18E+03
1.83E+03
4.88E+03

4.53E+02
4.17E+02
8.50E+02
4.65E+04
5.82E+01

1.99E+04
3.62E+03
1.61E+04
1.94E+03
3.06E+03

6.13E+03
4.75E+03
8.86E+02
5.09E+03
2.88E+02

8.33E+02
1.51E+06
2.41E+02
1.48E+01
5.45E+02

2.26E+22
4.56E+03
4.34E+02
1.03E+04
2.18E+04



Nuclide Bone

TE-127 1.05E+02
TE-129M 1.10E+04
TE-131M 1.66E+03
TE-132 2.41E+03
1-130 2.72E+01
1-131 1.62E+02
I1-132 7.25E+00
I1-133 5.13E+01
1-135 1.59E+01
CS-134  2.98E+05
CS-136 3.12E+04
CS~137  3.82E+05
BA-140 2,11E+02
LA-140 1.50e-01
CE~141 3,.37E-02
CE-143 4.11E-03
CE-144 1.98E+00
PR-143 5,58E-01
ND-147 3.81E-01
W-187 2.96E+02
NP-239 2.87E-02
Sb~124 1,75E+03
Sb~125 1.39E+03

Units are mrem/hr per uCi/ml

Table 2~4.

Liquid Effluents

Liver

T.Body

Thyroid

FNP-0-M-011

Kidney

Lung

3.78E+01
4.11E+03
8.10E+02
1.56E+03
8.03E+01

2.31E+02
1.95E+01
8.93E+01
4,17E+01
7.09E+05

1.23E+05
5.22E+05
2.65E-01
7.56E-02
2.28E-02

3.04E+00
8.28E-01
2.24E-01
4.40E-01
2.47E+02

2.82E-03
3.31E+01
1.50E+01

2.28E+01
1.75E+03
6.75E+02
1.47E+03
3.17E+01

1.33E+02
6.82E+00
2.72E+01
1.54E+01
5.80E+05

8.86E+04
3.42E+05
1.38E+01
2.00E~02
2.58E-03

3.36E-04
1.06e-01
2.77E-02
<.64E-02
8.65E+01

1.56E-03

6.92E+02
2.80E+02

2-16

7.80E+01
3.79E+03
1.28E+03
1,.72E+03
6.80E+03

7.58E+04
6.82E+02
1.31E+04
2.75E+03
0.00E+00

0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.0CE+00
4.24E+00
1.24E+00

4.29E+02
4.60E+04
8.21E+03
1.50E+04
1.25E+02

3.97E+02
3.11E+01
1.56E+02
6.68E+01
2.29E+05

6.85E+04
1.77E4+05
9.00E-02
0.00E+00
1.06E-02

1.34g-03
4.91E-01
1.29e-01
2.57E-01
0.00E+00

8.81E-03
0.00E+00
0.00E+00

Liquid Dose Commitment Factors Ai {continued)
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0.00E+00
0.00E+00
0.0.2400
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.62E+04

9.39E+03
5.89E+04
1.51E-01
C.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.36E+03
1.45E+05

GI-LLY

8.31E+03
5.55E+04
8.04E+04
7.3%E+04
6.91E+01

6.10E+01
3.66E+00
8.02E+01
4.71E+01
1.24E+04

1.40E+04
1.01E+04
4.24E+02
5.55E+03
8.71E+01

1.14E+02
6.70E+02
2.45E+03
2.11E+03
8.10E+04

5.79F+02
4.96E+04
1.23E+04
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CHAPTER 3
GASEOQUS EFFLUENTS

3.1 GASEOUS RELEASE CONFIGURATION

Gaseous releases consist of releases through three different
release points:

o Plant vent stack

© Turbine building vent (condenser steam jet air
ejector)

© ILRT (integrated leak rate test) vent

The containment ventilation, the auxiliary building ventilation,
and the waste gas decay tanks all exhaust through the plant vent
stack. When a waste gas decay tank is released, this is treated
as a contribution to the continuous release already occurring
through the plant vent stack. All other releases through the
plant vent stack are continuous. The turbine building vent is a
continuous release also. The ILRT is a batch release, performed
infrequently.

The plant vent stack is a mixed mode release, according to the
definition in Reg. Guide 1.111. The release vent 18 at a
comparable height to adjacent structures (the stack and
containment building are both approximately 40 meters high).

All other releases are ground level releases. A schematic
diagram of the routine release points and release sources and
monitors is shown in Figure 3-1.

ical flow rates (where applicable) for each release source and
release point are given in Table 3-1.

3-1 Rev, 10




FNP-0-M-011
Gaseous Effluents

Table 3-1., Gaseous Releases, Flow Rates, and Monitors

Release point Release type Vent flow rate Monitor
Plant vent stack continuous 80,000-150,000 cfm 1/2RE-14
1/2RE-22
Turbine building vent continuous 1,060 cfm 1/2RE-15
ILRT batch - -

Release sources

Waste gas decay tank batch - 1/2RE-14

Containment purge continuous - 1/2RE-24

Release processing of the waste gas decay tank (WGDT) and
containment purge releases are made thiough the plant vent stack.

The WGDT Curie content is tracked separately for Tech. Spec.
compliance. Activities and dose from the plant vent stack are
tracked to account for all activity release from containment and
the auxiliary building. Containment purgye activities and
calculated doses are not added into the total activity and dose
released since they are included in the measrements of plant vent
stack activity.

WGDT activity and dose are separately calculated and tracked as
batch releases. To eliminate double counting, for each plant
stack release, if there was a WGDT batch release, the individual
WGDT nuclide activity and dose are subtracted from the plant vent
stack release for the time of the WCDT release. If any nuclide
activity is negative, it is set to zero.

3-2 Rev, 10
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Waste Gas Decay Tanks
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Figure 3-1. Routine Gaseous Release Sources and Release Points
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Gaseous Effluents

3.2 CALCULATIONS OF X/Q AND D/Q VALUES

The calculations of X/Q and D/Q valves are based on the constant
wind speed model described in Reg. Guide 1.111, Rev., 0 (March,
1976), and Rev. 1 (July, 1977), sect. ons C.l.c, Coe sy C.2.0, and
C.2.¢. As noted in section 3.1, the p' int vent stack is a mixed
mode release, and the turbine building vent and ILRT are ground
level releases.

A mixed mode release is handled by using portions of ground and
elevated release values in combination with a factor, E,
representing the degree of entrainment of the release in the
building wake. 1If it should happen that the ground and elevated
values are in different sectors, the doses and activities will be

attributed to the proper sector for each of the ground and
elevated releases.

Mixed Mode X/Q and D/Q

The mixed mode X/Q value is obtained from the equation
XQ = [(1-E)(XQ),,,, * E(XQ), ] (3.1)
where
E = fraction of effluent entrained in the building wake
(XQ),,,, = XQ value for elevated release
(X/C))qhd = X/Q for ground level release

Similarly for DAQ v . the mixed mode D/Q value is obtained
fr m the equation

DQ = [(l~E)(D/O).1.V B E(D/Q)qnd] (3.8)
where

E = fraction of effluent entrained in the building wake
(D), ,,., = DQ value for elevated release

(D/Q)gnd = D/Q for ground level release
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E is deternined from the followin, eguations, depending upon the
tange of the value of (W _A):

(3.3)
E=l if W A <1
orh <h
E = 2.58-1.58 (¥ A) it 1< WA 1.5
E=0.3-0.06 (W, A) if 1.5 < (W, A) g 5.0
E=0 if (w, A1) > 5.0

where

W, = effluent velccity from the stack

U = average wind speed

Ground Level XA

Ground level releases (turbine building vent and ILRy) use the

following calculations for X/Q, which are taken from Reg.Guide
1.111.

(X))o, = 2,032 k,/ (ix, t, L,) (3.4)
whore the subscripts jov are for hour j, sector ©, and vent v,
I, = (o', + 0.50 /m)'7? (3.5)

where I is subject to the condition
1/2
I £ (3) o, (3.6)

The values of o, are shown in Figure 3-2 for all stability
clauses,

The parameters used are
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(2/n)'/? divided by width of 22.5 degree sector in radians

the vertical standard deviation of the plume for the
applicable atmospheric stabiliiy class (Pasquill cateyory)
determined at least hourly, for tie distance r, during Jw
time period 6t, (Figure 3-2),

the distance from the midpoint between ths vent stacks to
the receptor for each sector ©, in meters, provided in
ml. 3’ .

the recirculation factor accounting for spatial and
temporal variations in air flow. For noncontinuous
releases, its value is unity. For continuous releases,
see Figure 3-3 for correction factor.

the averige wind speed determined at least hourly, during
time period 4t. in sector O, at a height of 10 meters for
ground level rhuuc, in m/sec.

the hoight of the tallest ac;acent structure, which is the
containment building (=40 m),

3-6 >xn. Rev, 7
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FARLEY NUCLEAR PLANT VALUES OF SECTOR DISTANCES

SITE BOUNDARY N.AREST RECEPTOR

SECTOR DISTANCE DISTANCE
(meters) (miles) (meters) (miles)

N 1290 0.8 4183 2.6
NNE 1450 0.9 4023 2
NE 1450 9 3862 2.4
ENE 1450 0.9 3862 2.4
E 1290 0.8 4505 2.8
ESE 1290 0.8 4505 2.8
3E 1450 0.9 5471 3.4
SSE 1610 1.0 8045 5.0
s 161C 0 6919 4.3
Ssw 161" 0 4666 2.9
Sw 1450 v.9 1931 1.2
WSW 1450 0.9 3862 2.4
W 1290 0.8 2092 1.3
WNW 1290 0.8 3379 2.1
NW 1450 0.9 2414 1.9
NMW 1450 0.9 3218 2.0

This table may be upeted “usud on annual land census results as
required in STS Sectior 3,12.2.

Tabl® 3-2. SI'E BOUNDARY AND LIMITING FOOD PATHWAY DISTANCES
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Elevated X
The elevated X/Q value is given by:

(R, = (2,022 ke/(T,,,, £ 0,)) ,~[(h,/0,)" 2] (3.7)
where
h = effective plume height

oh'-vh"-h‘-c (5.8)

¢ = correction for low relative exit velocity of the plume
vhen W /U . is less than 1.5,

=315 - WA, )d (3.9)

elev

d = inside diameter of stack
W, = exit velocity of the plume

utlov

= average elevated wind speed

h,, = plume rise

h, = height of release point
h, = terrain height above stack base

hy, = 144 d WA, )P (g, 40 (3.10)
subject to
h, < 3(W A, )d 13.11)
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R, S8 (AL P e 0 (3.12)
where
F, = (p,/0) W, (d22)° (3.13)
§ e« (9.8/1) (8T/82 + 9.8 x 107°) (3.14)
where

b, is the ambient air density
p is the effluent air density
is the stability parameter with
T in degrees K

z in meters

Since the t rature of the air released is giuruy that of the
auxiliary building, the value of (o, /0! W set to unity.

Ground and Elevated b/y

For ground level releases, the hourly (D/Q)).v is given by
(D) g, = kg £, §

ovys / (0,3927 r.) (3.15)
where

Jo, = subscripts for hour j, sector ©, and vent v.

fo = 1 if the wind direction is into sector © and is equal to
zero otherwise.

0.3927 r, = width {arc length) of 22.5 degree sector at distance
I, in meters,

ovys ® gtound level relative deposition rate (linear) at

istance r, in sector @ for stability class of interest
and for ground level
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release in meter ',

(Figure 3-4)
Tor elevated releases, (BR),,, is given by

(D), = ky £, &,,, / (0.3927 £,) (3.16)
where

by,ss = elevated relative deposition rate (linear) at distance
I, in sector © for stability class of interest and
release height h  in meter ". (Figures 3-5, 3-6, and
’-70 )

and all other terms were defined earlier.
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3.3 SETPOINTS FOR GASEOUS MON.TORS

3.3.1

(XA),

Alarm sccpoints “~r the gaseous monitors R-14, R-15,
and R-22 will be calculat.d based on the more
restrictive of the dose rate limits for noble gases
for whole body and skin. These limits are expressed
as

500 mrer/yr F_
;R‘ Q. ¢ (3.17)
(XQ), x F

where

i = subscr! t numbering noble gases in
consi’ :ration, and the sum is over all noble

gase .

K, = the totul body dose factor due to gamma
emissions for idonpticd noble gas .sotope i
(mrem/yr per uCi/m ) from Table 5-3,

Q,, = release rate of isotope i from release point
v (uCi/sec)

o
o

o
"

the site dose rate limit in mrem/year

v = subscript indicatin? release point in
consideration (turbine building vent or plant
vent stack)

F = release fraction allotted to release point in
consideration. The sum of the fractions for
the turbine building vent, plant vent stack,
and JLRT vent will not exceed 1 for each
mitl

highest value of annnhal average atmospheric
dispersion factor at site boundary for all
sectors (sec/m ;.

(XAR), = 1.08x10°° secm’ for the plant vent stack

(XAR), = 4.87x10°° cec/m’ for the turbine building
vent

F = unit apportionment factor for compliance with
10CFR20 limits for a multi-unit site., F =
the number ¢: reactor units that can be
operating

3-17 Rev, 10
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simultaneously.
3000 mrem/yr F,

P (L +1.am)Q, < raesre (3.18)
X

where

L = skin dose factor due to beta emissions for
identified noble gas isotope i (mrem/yr per
uCi/m ) from Table 3-3,

M = air dose factor due to gamma emissions for
1dont}£1od noble gas isotope i (mrad/yr per
uCi/m ) from Table 3-3. The factor of 1.1
mrem/mrad converts air dose to skin dose (see
Ref. i, page 22).

The actual monitor setpoints will be adjusted for a
lower (thus more conservative) count rate based on
the worst isotope release-dose rate Q. as follows and
rnead not be changed, except based on reapportioning
of allotted release raction from ogoratin
experience as mentioned above, From Table 3- » Kr~8
would be the most restrictive isotope in either the
total body or skin dose restrictions, Assuming that
the total release consists of Kr-89, the whole
dose equation ie more restrictive than the skin dose
equation, and the release rate limit would be
calculated as:

500 mremyr F
(X/D); xFxK
This yields:

Q, = 1.39x10' uCi/sec (F,) for the stack, #nd

Q = 3.09x10" uCi/sec (F,) for the turbine building
vent,

(3.19)

Based on maximum flow rate and conservative detector
efficiency, the monitor setpoints §, (cpm) may be
calculated as follows:

S, =E (Q/F,) +b (3.20)
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where
b = monitor background count rate (cpm)

E, = gross monitor calibration factnr (cpm or
uCi/ml)

F_ = maximum effluent flow rate (ml/sec)

Setpoint calculations will be made for radiation
monitors R-14, R-15, and R-22 on this basis. The
limiting release rate (uCi/sec) is based on the
value satisfying the relationship 3.17 for total body
dose. The setpoint § (cpm) corresponding to this
release rate may be described as

§ =E (Q/F,)+Db (3.21)
where
F, = maximum release flow rate (ml/sec)

R-24, whiie not a gaseous effluent monitor, monitors
an effluent release source to the plant vent stack.
The maximum setpoint for R-24 will be calculated
based upon the monitor response curve and the alarm
setpoint specified in the Technical Specifications.

5, = (B) (Ay)
where

§, » maximum monitor alarm setpoint in cpm

E, = gross monitor calibration factor (cpm per
#Cisec!

A, = maxinum setpoint allcowed by Technical
Specifications in wCi cc

To provide early detectiun and termination of an
abnormally high containment purge release, the R-24
setpoint may be reduced per Sectinn s.3.1 above.

R 1 monitorc the supply to “he waste gas decay tanks
from the waste gas compressor. The alaim setpoint
for R-13 is based on expected buildup in the waste
gas system and the Technical Specification limit for
waste gas sto.age.

sL e (!ﬂ) (’Ill)
where:

B ., = maximum expectcd buildup of radioactivity in
uCi/cc
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Noble Gas Nuclides and Dose Factors

Nuclide Ki Li mi Ni
KR-83M 7.56E~02 0.00E+00  1.93E+01 2.98E402
KR-80M 1.178+03 1.46E403  1.23E+03 1.97€403
KR-85 1.61E401 1.34E403  1.72E401 1.95E+03
KR-87 5.92E403 9.738403  6.17E403 1.038+04
KR-88 1.47E+04 2.37840%  1.52E404 2.93E403
KR89 1.66E+04 1.01E404  1.73E+04 1.06E+04
KR-90 1.56E+04 1.298403  1.63E404 7.83E403
XE-131M 9.,15E401 4.76E402  1.56E+02 1.11E403
XE-133M 2.518402 9.94E402  3.27E402 1.4BE+03
XE-133 2.568+02 3,06E402  3.53E+02 1.05€+03
XE-135M 3.126403 7.11E402  3.36E403 7.39E402
XE-135 1.81E+03 1.86E403  1.92E403 2.46E403
XE-137 1. 428403 1.226404  1.51E+03 1.278+04
XE- 136 8.83E40) 4.136+03  9.21E+03 4.75€+03
AR-41 8. E4E403 2.698403  9.30E403 3.28E+03

These dose factors sre obtained from Regulatory Guide 1,109

(Octoprr, 1977), with uCi instead of pCi. .
ued . 2” for Ki and Li, and mrad/yr per uci/m

Tabie 3-3,

3-20

Units are mrem/yr per
for Mi and Ni.

Dose tactors for Nobie Gases and Daughters (Ref. . )

Gen. Rev, 7
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3.4 GASBOUS 10CFR20 COMPLIANCE

The dose rate from each unit in unrestricted areas due to

“adiocactive materials released in gaseous effluents from the site
all be limited to the following expressions:

(a) Release rate limit for noble gases:

LK I [(XR), Q. ] < 250 mrem/yr (3.22)

FAL o+ 1am) 2 ( (XA, Q) < 1500 mrem/yr (3.23)

where the terms are defined below,

(b) Release rate limit for all radioiodines and for all
radioactive materials in particulate form and adionuclides
(other than noble gases), with half lives greate. than 8 days

(radioiodines, tritium, and all radionuclides in particulate
form with half-ljives greater than 8 days):

L, LI (P, W, Q) < 750 mrem/yr (3.24)
where:

L = sum over all radionuclides

i

sum over all vente

sum over all pathways

the total body dose factor due to gamma emissions for each

identified radionuclide, in mrem/yrt

per uCi/m° (Table
3-3).
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L, = the skin dose factor due to beta emissions ;or each
identified radionuclide, in mrem/yr per uCi/m (Table
3-3).

M = the air dose factor due to gamms emissions for each
identified radicnuclide, in mrad/yr per uCi/m (Table
3‘3).

P _ = the infant age group dose factor for the critical o:rnn

‘" for nuclides other than noble gasce for the inhalation
pathway (in units of mrem/yr per uCi/m , and for ground
plane and food pathways (in unite of m (mrem/yr per
uCi/sec)). (Table 3-4)

W,, = (X)) for tritium and the inhalation pathway and =
(D) for other nuclides and pathways.

(XR), = the highest value of the annua) average atmospheric
dispersion factor at the site boundary, _for all
sectors, in sec/m . The value of 1.08 x 10 , Sec/m
will be us>? for the plant vent and 4.87 x 10°° secm
for the turbine milding steam jet air ejector or the
ILRT vent,

(XAR),, = the highest value of the annual average atmospheric
dispersion factor at the distaice of the nearest
receptor, or at 5 miles if there is no pathway at less
than 5 miles, for all sectors, in sec/ ., The value of
8.03 x 10'6 sec/.  will be used for the glant vent and
8.74 X 107" sec/m’ for the turbine buil ing steam jet
air ejector or the ILRT vent.

(DAR),, = the highest value of the annual average deposition
factor at the distance of the nearest receptor, or at $
miles if there is po pathway at less than 5 miles, for
all sectors, inm*,

Q, = the average release rate of nuclide i in gaseous
effluent from each vent release point v at the site, in
uCi/sec. Noble gases may be averaged over a period of
1 hour, and any other nuclides may be averaged over a
period of 1 week.
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500 = site dose rate limit for whole body in mrem/year
3000 = gite dose rate limit for skin in mrem/year
1500 = site dose rate limit for any organ in mrem/year

3-23 Gen, Rev., 7
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Pi VALUES FOR AN INFANT

Isotope inhalation Ground Plane Cow Milk Goat Milk
H-3 6.47E+02 0.00E+00 2.38E+03 4.86E+03
P-32 2.03E+06 0.00E+00 1.60E+11 1.92E+11
CR-51 1.28E+04 6.65E+06 4.70E+06 5.64E+05
MN-54 1.00E+06 1.10E409 3.90E+07 4.68BE+06
FE-55 6.69E+04 0.00E+00 1.35E408 1.76E+06
FE-59 1.02E+06 3.89E+08 2.92E+08 5.10E+06
CO-58 7.77E+08 5.26E+08 6.04E+07 7.26E+06
Co-60 4.51E+06 4.40E+09 2.10E+08 2.52E+07
NI-63 3.39E+05 0.00E+00 3.49E+10 4.19E+09
IN-65 6.47E+05 6.88E+08 1.90E+10 2.28E+09
RB-86 1,90E+05 1,28E407 2.23E+10 2.67E+09
SR-89 2.03E+06 3.07E404 1.26E+10 2.64E+10
SR-90 4.09E+07 0.00E+00 1.22E+11 2.55E+11
Y-81 2.45E+06 1.51E+06 5.25E+06 6.30E+05
ZR-95 1.75E+06 3.43E+08 8.26E+05 9.91E+04
B-95 4.79E+05 1.55E+08 2.0C5E+08 2.48E+07
RU-103 5.52E+05 1.54E+08 1.05E+05 1.27E+04
RU-106 1.16E+07 2.99E+08 1.45E+06 1.73E+05
AG-110M 3.67E+06 3.13E+09 1.46E+10 1,75E+08
TE-125M 4.47E+05 2.19E+06 1.51E+08 1.81E+07
TE-127M 1.31E+06 1.18E+05 1.04E409 1.24E408
TE-129M 1.68E+06 2.82E+07 1.39E+09 1.67E+08
1-131 1.48E+07 2.46E+07 1.05E+12 1.26E+12
1-133 3.56E+06 3.50E+06 9.61E+09 1.15E+10
1-13% 6.96E+05 3.61E+06 2.00E+07 2.41E+07
C5-134 7.03E+05 2.81E+09 6.80E+10 2.04E+11
C8-136 1.35E+05 2.16E+08 5.81E+09 1.74E+10
Cs-137 6.12E+05 1.15E+09 6.02%+10 1.81E+11
BA-140 1.60E+06 2.93E+07 2.412+08 2.89E+07
CE-141 5.17E+05 1.95E+07 1.37E+07 1.64E+06
CE-144 9.84E+06 5.85E+07 1.33E+08 1.60E+07
PR-143 4.33E+05 0.00E+00 7.84E+05 9.41E+04
ND-147 3.22E+05 1.20E+07 5.74E+05 6.88E+04

Values are calculated from equation in ref. 1, with paramecers from
ref. 4.

Units are mrem/yr per uCi/m’ for H-3 and the inhalation pathway and
mrem/yr per uCi/sec per m' for the food and grou -* plane pathways,

Table 3-4. Infant Dose Factors
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WASTE GAS STORAGE TANK

The radiocactivity contained in the waste gas decay tanks will be
monitored r arly to ensure that it is below the Tech. Spec.
limit of 70,500 Curies per tank.

The storage limit for each tank may be verified by sampling and

analysis or by use of R-13. Sample analysis results for nuclides

other than Xe-133 will be converted to an equivalent Xe-133 level

mmmuzinq with the ratio of the MPC value for that nuclide to
MPC value for Xe-133,

CUMULATIVE DOSE CALCULATIONS

Two methods of calculating cumulative doses can be employed.
These are designated "Method A" and "Method B" below. Method A
uses real-time input of hourly averages of meteorological data,
and Method B uses highest avecrage value of ¥Q and DA for all
releases., Method B is the "annual average" method described in
NUREG~-0133.

Method A or B may be selected at the discretion of the licensee.
3.6.1 Doge Calculations From Noble Gas Releases

I. Method A: Real Time Meteorological Input
The air dose in unrestricted areas due to noble gases released in
gaseous effluents from each reactor at the site shall be
determined by using the foilowing expressions:

During any time period, for gamma radiation:

Do, =1.24x107" 1 M I ot I (xQ),, R i (3.25)
v
During any time period, for beta radiation:
Dop = 2.2 x 207" 1, N I ot I (XQ),,, P (3.26)
v

where:
1.14 x 107" = 1 / 8760 hours /year
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Dgp = the total beta air dose in sector © from gaseous
effluents for the total ti. period ot , in mrad

Dy, = the total gamma air dose in sector © from gaseous
' effluents for the total time period ot , in mrad.

ot, = the length of the j'" time period over which (XQ) .

" and Q. are averaged for all gaseous releases, 'in

hours. ' For batch releases, no time period 4t. shall

be more than 1 hour; for continuous releases, ho time
period ot shall be more than a week.

N, = the air dose factor due to beta emissions §or each
identified radionuclide, in mrad/yr per uCi/m (Table
3-3).

M, = the air dose factor due to gamma emissions ,fot each
identified radionuclide, in mrad/yr per uCi/m’', (Table
3-3).

(XQ),,, = the average atmospheric dispersion factor for the time
period &t in sector ©, from gach vent release point
at the site boundary, in sec/m . When ot, is greater
than 1 hour, the average shall be based on
observations of wind speed and atmospheric stability
taken at least every "wur during at, .

Q ., = release rate for nuclide i at hour j for vent v, in
uCi,’sec.
II. Melhod B: Annual Average Meteorological Input

The dose contribution due to noble gases in gaseous effluents
shall be calculated using the following expressions:

For any time period, for gamma radiation:

D, =3.17x10" ;:n, I (XA, Q. (3.27)
v

and for beta radiation:
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b, =3.17x107" I N I(XR) Q. (3.28)
v

where:

D= the total gamma air dose from gaseous effluents, in mrad.
D, = the total beta ai: dose from gaseous effluents, in mrad.
3.17 x 10°" = inverse of number of seconds in a year.

(XAR), = the highest value of the annual average atmospheric
dilporsign factor at the site bound’ry, £o; all sectors,
in sec/m ., The value of 1.08 x 19' sec/m will be used
for the plant vent and 4.87 x 107" sec/m for the turbine
building steam jet air ejector.

Q,, = the release of noble gas radionuclides, i, in ?nlooul
effluents in uCi for each vent. Relieases shall be
cumulative over the calendar month or guarter as
appropriate,

Dose calcul-tions for radioiodines and radioactive material in
ﬁ:tticulato form, and radionuclides (other than noble gases) with

1f lives greater than 8 days (radiciodines, tritium, and
radionuclides in particulate form with half-lives greater than 8
days) .

Method A: Real Time Meteorological Input

The dose to an individual from radioiodiues, tritium, ard
radionuclides in particulate form, with half lives greater than 8
days, in gaseous effluents released from each reactor at the site
to unrestricted areas (see Figure 5-1) shall be the following
expression:

For any time period
] (3.29)

Ota i p "pO ipta

-
Bee =4 R0 8 8 €, 0. € Bt £i%,.0,,
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1,14 x 107" = 1/8760 hours/year

D

ete

ipte

= the cumulative dose from gaseous effluents to the total

body or an organ © of an individual in age group a in
sector © for the total time period tAt,, in mrem.

= the dose factor R for each f:thny p for each organ t

for each age yr a tor nuclide i in sector ©, in
mrem/yr per uCi/m for tritium and in m"-mrem/yr per
uCi/sec for other isotopes. The R values for each
pathway are as defined in NUREG-0133 using the default
values of Regulatery Guide 1.109, and are giver in Table
3-5. The dose factors are non-zero only for nuclides
with half-lives greater than 8 days.

For sectors with real tg:t.hwtys within 5 miles from the
point midway between Unit 1 plant vent stack and the
Unit 2 plant vent stack, the values of R are used based
on these real pathways. For sectors with no real

thways within 5 miles from the point at midway

tween the Unit 1 plant vent stack and the Unit 2 piant
vent stack, I R ic calculated assuming that all

thways exist at the S-mile distance. Refer to table
-5, calculated in accordance with NUREG-0133.

f” = 1 for included pathways, 0 for excluded.

W,,, = dispersion parameter for calculation of food pathway

03

Wy = (XQ)

dose, which is

sqv for inhalation pathway and for tritium
(H-3)"¥0r all pathways.

sv = (D)o, for other isotopes.

(D), ,, = relative doposition-;ornl) for the period ot,, in

sector @, in meters °.
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Maximum exposed individual

The maximum exposed individual is determined by selecting the age
group with the largest single organ dose (reference 7).,

It the ground and elevated portions of the mixed mode release are
located in separate sectors, the dose obtained is apportioned
between the two sectors using the entrainment factor E. ‘Tne
ground portion is the fraction E, and the elevated portion is
(1-E).

Method B: Annual Average Methodology Input
For any time period, organ doses from radiciodines, tritium, and
all radionuclides in particulate form with half-lives greater than
8 days are:
D, = 317x10" ¢
i

where:
3.17 x 10" « inverse of number of secunds in a year

ipra

ER...t% q. (3.30)
P v

D,, = the cumulative dose for age group a and organ t from
iodines and particulates with half lives greater than 8
days in gaseous effluents, in mrem.

R .. = the dose factor for each uc;ionuclido i, pathway p,
organ T, and . group a, in m° (mrem/yr) per uCi/sec or
mrem/yr per uCi/m

W, = the annual average dispersion parameter for estimating
the dose to an individual at the critical location:

(XQ) for the inhalation pathway, in sec/m’, and for

tritium in all futhwlyu.’ (D) for the food and ground
plane pathways in meters .

3-29 Rev. 10




FNP-0-M-011
Gaseous Effluents

Q, = the release of radioiodines, tritium, and all radioactive
materials in particulate form with half lives greater than
8 days, i, in gaseous effluents for each vent,v. Releases
are cumulative over the time period selected for the

report.

The maximum exposed individual is devermined by selecting the age
group with the largest single organ dose (Reference 7).
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Pathway: GRUUND
Nuclide T.Body

H-3 0.00E+00
c-14 0.00E+00
P-32 0.00E+00
CR-51  4.66E+06
MN-54  1.39E409
FE-55  0.00E+00
FE-59  2.73E+08
CO-58  3.79E+08
CO-60  2.15E+10
NI-63  0.00E+00
ZN-65  7.47E+08
RB-86  8.99E+06
SR-89  2.16E+04
SR-90  0.00E+00
Y-91 1.07E+06
ZR-95  2.45E+08
NB-95  1.37E+08
RU-1C3  1.08E+08
RU-106  4.22E+08
AG-110M 3.44E+09
TE-125M 1.55E+06
TE-127M  9.17E+04
TE-129M 1.98E+07
1-131 1.72E4G7
1-133  2.45E+06
1-135  2.53E+06
C5-134  6.86E+09
C5-136  1.51E+08
CS-137  1.03E+10
BA-140  2.05E+07
CE-141  1.37E407
CE~144  6.96E-07
PR-143  0.00E+00
ND-147  8.39E+06

Unite are n’(mrem/yr) per uCi/sec, except for tritium,

per uCi/sec.

Gaseous Effluents

Skin

0.00E+00
0.00E+00
0.00E+00
5.51E+06
1.63E+09

0.00E+00
3.21E+08
4.44E+08
2.53E+10
0.00E+00

8.59E+08
1.03E+07
2.51E+04
0.00E+00
1.21E+06

2.84E+08
1.61E+08
1.26E+08
5.07E+08
4.01E+09

2.13E+06
1,08E+05
2.31E+07
2.09E+07
2.98E+06

2.95E+06
8.00E+09
1.71E+08
1,20E+10
2.35E+07

1.54E+07
8.04E+07
0.00E+00
1.01E+07

FNP-0-M-011

Table 3-5. Dose Factors for Particulates and Iodines
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Gaseous Effluents

FNP-0-M-011

Pathway: INHALATION Age Group: ADULT

Nuclide Bone Liver T.Body Thyroid Kidney Lung GI~LLI
H-3 0.00E+00 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03
c-14 1.82E404 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3 41E+03
pP-32 1.32E406 7.71E+04 5.01E+04 0.00E+00 0.00E+00 .00E+00 8.64E+04
CR-51 0.00E+00 0.00E+00 1.00E+02 S5.95E401 2.28E+01 1.44E+04 3.32E+03
MN-54 0.00E+00 3.96E+04 6.30E+03 0.00%+00 9.84E+0_ 1.40E+06 7.74E+04
FE-55 2.46E+04 1.70E+04 3,.94E+03 0.00E+00 0.00E+00 7.21E+04 6.03E+03
FE-59 1.1BE+04 2.7BE+04 1.06F 04 O.00E+00 0.00E+00 1.02E+06 1.B88E+05
Co-58 0.00E+00 1,58E+03 2 Z/E+03 O0.00E+00 0.00E+00 9.28E+05 1.06E+05
CO-60 0.00E+00 1,15E+0¢4 4.4BE+04 0.00E+00 0©.00E+00 5.97E+06 2.B85E+05
NI-62 4.32E+05 3.14E+0. 1.45E+04 0.00E+00 0.00E+00 1.78E+05 1.34E+04¢
IN-65 3.24E+04 1.03E+05 4.66E+04 0.00E+00 6.90E+04 B8.64E+05 5.34E+04
RB-86 0.00E+00 1.35E+405 5.90E404 0.00E+00 0.00E+00 0.00E+00 1.66E+04
SR-89 3.04E405 0.00E400 6.72E+03 0.00E+00 0.00E+00 1.40E+06 3.50E+0S
SR-90 9.92€407 0.00E+00 6.10E+06 0.00E+00 0.00£+00 9.60E+06 7.22E+05
y-91 4.62E+05 0.00E+00 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.B85E+0S
ZR-95 1.07E+05 3.44E+04 2.33E+04 0.00E+00 5.42E+04 1.77E+06 1.S0E+05
NB-95 1.41E+04 7.82E+03 4.21E+G3 0.00E+00 7.74C+03 5.05E+05 1.04E+05
RU-163  1.53E+03 0.00E+00 6.58E+02 0.00E+00 5.83E+03 5.05E+05 1.10E+0%
RU-106  6.91E+04 0.00E+00 8.72E+03 0.00E+00 1,34E+05 9.36E+06 9.12E+
AG-110M 1.08E+04 1.00E+0¢ 5.94E+03 0.00E+00 1.97E+04 4.63E+06 3.02E+..
TE-125M 3.42E+03 1.58E+03 4.67E+02 1.05E+03 1.24E+04 3.14E+05 7.06E+04
TE-127M 1.26E+04 5.97E+03 1.57E403 3.29E+03 4.58E+04 9.60E+05 1.50E+05
TE-129M 9.76E+03 4.67E+03 1,.58E+03 3.44E+03 3.66E+04 1.16E+06 3.B83E+05
1-131 2.52E404 3.58E+04 2.05B404 1.19E407 6.13e404 0.00E+00 6.28E+03
1-133 8.64E+03 1.4BE+04 4.52E+U3 2.15E+06 2.58E+04 0.00E+00 8.B88E+03
1-13% 2.68E+03 6.9BE+03 2.57E+03 4.4BE+05 1.11E+04 0.00E+00 5.25E+03
C5-134  3.73E405 8.4BE+05 7.28E+05 0.00E+00 2.87E+05 9.76E+04 1.04E+04
CS5-136  3.90E+04 1.46E+05 1.10E+05 0.00E+00 8.56E+04 1.20E+04 1.17E+04
CS-137  4.78E+05 6.21E+05 4.20E+05 0.00E+00 2.22E+05 7.52E+04 8.40E+03
BA-140  3.90E+04 4.90E+01 2.57E+03 0,.00E+00 1.67E+01 1.27E+06 2.18E+05
CE-141  1.99E+04 1.35E+04 1.53E+03 C.00E+00 6.26E+03 3.62E+05 1.20E+05
CE-144  3.43E+06 1.43C+06 1.84E+05 0.00E+00 8.48E+05 7.78E2+06 8.16E+05
PR-143  9.36E+03 3.75E+03 4.64E+02 0.00E+00 2.16E+03 2.81E+05 2.00E+05
ND-147  5.27E+03 6.10E+03 3.65E402 0.00E+00 3.56E+02 2.21E+05 1.73E+05

Units are n’(mromyyt) per uCi/sec, except for tritium, in mrem/yr per uCi/sec.

Table 3-5. Dnse Factors for Particulates and lodined
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FNP-0-M-011
Gaseous Ef.luents
‘ Pathway: INHALATION Age Group: TEEN

: Nuclide Bone Liver T.Body Thyroid Kidney Lung
® H-3 0.00E+00 1.27E+03 1.27E403 1.27E+03 1.27E+03 1.27E+03
i C-14 2.60E+04 4.B7E+03 4.87E+03 4.87E+03 4.878403 4.87E+03
“ P-32 1.89E406 1.10E+405 7.16E+04 0.00E+00 0.00Z+00 0.00E+00
i CR-51 0.00E+00 0.00E+00 1.35E+02 7.50E+01 3.07E+01 2.10E+04
. “ M54 0.00E+00 5.11E+04 8.40E+03 0.00E+00 1.27E+04 1.98E+06
FE-55 3.34E404 2.38E+0¢ 5,54E+03 0.00E+00 0.00E+00 1.24E+0S
FE-59 1.59E+04 3,70E+04 1.438+04 0.00E+00 0.00E+00 1.53E+06
CO-58 0.00e i 2,07€403 2.78E+03 0.00E+LY 0.00E+00 1.34E+06
CO-60 0.00E+0. 1.51°404 1.98E+04 0.00E+00 0.00E+00 8.72E+06
N1-63 5.80E+05 ".34E+04 1.98E+04 0.00E+00 0.00E+00 3.07E+05
ZN-65 3.86E+04 1.347405 6.24E404 0.00E+00 B.64E+04 1.24E+06
Ri-86 0.00E+00 1.90E4+05 8.40E+04 0,.00E+00 0.008+00 0.00E+00
SR-89 4.34E4+05 0.00E+00 1.25E+04 0.00E+00 0.00E+00 2.42E+06
SR-90 1.08E+08 0.00E+00 6.68E+06 0.00E+00 0.00E+00 1.65E+07
=81 6.61E+05 0.00E+00 1.77E+04 0.0N0E+00 0.00E+00 2.94E406
ZR-95 1.46E+05 4.58E+04 3.15E+04 0.00T+00 6.74E+04 2.69E+06
NB-95 1.86E+04 1.03E404 5.66E+03 0.00E+00 1.00E+04 7.51E+05
RU-103  2.10E+03 0.00E+00 B8.96E+02 0.00E+00 7.43403 7.83E+05
RU-106  9.84E+04 0.00E+00 1.24E+04 0.00E+00 1.90E+05 1.61E+07
AG-110M 1.3BE+04 1.31E+04 7.99E+03 0.00E+00 2.50E+04 6.758406
TE-125M 4.8BE+03 2.24E+03 6.67E+02 1.40E+03 0.00E+00 5.36E+05
TE-.47M 1.8B0E+04 8.16E+03 2.18E+03 4.38E+03 6.54E+04 1.60E+06
TE-129M 1.39E+04 6.S8E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+06
1-131 3.54E+04 4.91E+04 2.64E+04 1.46E+07 8.40E+04 0.00E+00
1-133 1.22E+04 2.05E+04 6.22E+03 2.92E+06 3.59E+04 0.00E+00
I1-135 5.70E+03 9.44E+03 3.49E+03 ¢ %5 1.49€E+04 0.00E+00
CS-134  S5.02E+05 1.13E+C6 5.49E+05 0.0u. 3.75E+05 1.46E+05
CS-136  5.15E+04 1,94E+05 1.37E+05 0.00E+uy 1.10E+05 1.78E+04
C5-137 6.70E+05 8.48E+05 3.11E+05 0.00E+00 3.04E+05 1.21E+05
BA-140 5.47E+04 6.70E+01 3.52E+03 0.00E+00 2.28E+01 2.03E+06
CE-141  2.84e+04 1.90E+04 2.17E+03 0.00E+00 8.882+03 6.14E+05
CF-144  4.89E+06 2.02E+06 2.62E+05 0.00E+00 1.21E406 1,347+97
*2=143  1.34E+04 5.31E+03 6.62E<02 0.00E+00 3.09E403 4.B3E+05
ND-147  7.86E+03 B8.56E+03 S.13E+02 0.00E-~00 5.02E+03 3.72E+05

Units are m' (mrem/yr)
uCi/sec,
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GI-LLI

1.27E+03
4.87E+03
9.28E+04
3.00E+03
6.68E+04

6.39E+03
1.78E+05
9.52E+04
2.57E+05
1.428+04

4.66E+04
1.77E+04
3.71E+05
7.65E+05
4.09E405

1.49E+05
9.68BE+04
1.0%E+05
9.60E+05
2.73E+05

7.50E+04
1.59E+05
4.05E+05%
6.49E+03
1.03E+04

6.95E+03
9.76E+03
1.09E+04
8.48E+03
2.29E+05

1.26E+05
8.64E+05
2.14E+05
1.82E+05

mre. ‘yr per




Fathway:
Nuclide

H-3
Cc-14
P-32
CR-51
MN-54

FE-55
FE-59
Co-58
CO-69
NI-63

ZN-65
RB-86
SR-89
SR-90
Y-91

ZR-95
NB-95
RU-103
RU-106
AG-110M

TE-125M
TE-127M
TE-129M
I-131
I-133

1-13%

Cs-134
Cs-13¢
Cs~-137
BA~-140

CE-141
CE~-144
PR-143
NC-147

Units are m’ (mrexmvyr) per uCi,‘sec,

INHALATION Age Group:
-b_‘\

0.00E+00
3.59E+04
2.60E+06
0.00k+0N
0.00E+00

4.74E+04
2.07E+04
0.00E+00
0.00£+00
8.21E+05

4.26E+04
0.00E+00
5.99E+05
1.01E+08
9.14E+05

1.90E+05
2.35E+04
2.79E+(3
1.36E+05
1.69E+04

6.73E+03
2.49E+04
1.92E+04
4.81E+04
1.66E+04

4.92E+03
6.51E+0S
6.51E+04
9.07E+05
7.40E+C4

3.92E+04
6.771+06
1.85E+74
1.08E+04

per uCi/sec.

Gaseous Effluents

Liver

T.Body

1..2E+403
6.73E+03
1.14E405%
0.00E+09
4.29E+04

2.52E+04
3.34E+04
1.77E+03
1.31E+04
4.63E+04

1.13E+05%
1.98E+05
0.00E+00
0.00E+00
¢.C0E+00

4.18E+04
9.18E+03
0.00E+00
0.00E+00
1.14E+04

2.33E+"
8.5q~v03
5.85E-03
4,816+04
2.03E+04

€.73E+0U3
1 01E+06
i T1E+0%
8.25E+05
6.40E+01

1.55E+04
2.12E+06
5.558+03

1.12E+03
6.73E+03
9.83E+04
1.54E+02
9.51E+03

7.77€+03
1.673+04
3.16E+03
2.268+0%
2.80E+04

7.03E+04
1.14E+05
1.72E+04
6.44E+06
2.44E+04

3.70E+04
6.55E+03
1,07E+03
1.69E+04
9.14E+03

9.14E+02
5.02E+03
3.04E+03
2.73E+04
7.70E+03

4.14E+03
2.25E425
1,16E+05
1.28E+05
4.33E+03

2.90E+03
3.61E+05
9.14E+02

CHILD

Thyroid

FNP-0-M-011

Kidney

Lung

1,12E+03
6.73E+03
0.00E+00
8.55E+01
0.C2E+00

0.00E+00
0.00E+00
0.00E+00
0 oy} IE+00
v.00E+C0

v.JOE+00
0.00&+00
.00E+00
.00E00
,00E+00

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

L92E+03
.07E+023
.33E+03
J62E+07
.B5E+06

.92E+05
.00E+00
.008+00
.00E+N0
.00E+00

.00E+00
0.00E+00
0.00E+00

o (= e Eew TN | W - Oh O COOOoOW (=Rl

8.73E+03 6.81E+02 0.00E+00

1.12E403
6.73E+03
0.00E+00
2.43E+01
1.00E+04

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

7.14E+04
J.00E+00
0.00E+00
C.00E+00
0.00E+00

5 96E+04
£.62E+03
7.03E+)3
1.84E+05
2.12E+04

0.00E+00
6.36E+04
5.03E+04
7.88E+14
3,38E+04

1.34E+04
3.30E+05
9.55E+04
2.82E+05
2.11E+01

8.55E+03
1.17E+06
3.00E+0R
4.81E+03

Table 3-5, Dose Factors for Particulates and Iodines

3~34

Gen,

1.12E+03
6.73E+03
0.C0E+00
1.70E+04
1.5BE+06

1.1:E%05
1.27E+C6
1.11E+06
7.07E+06
2.75E+05

9.95E+05
0.00E+00
2.16E4+06
1.48E+07
2.63E+06

2.23E406
6.14E+05
6.62E+05
1,43E+07
8.,48E+06

4,77E+05
1.48E- 06
1.76E+06
0.00E+00
0.002+00

0.0C£+00
1.21E+95%
1.45E+04
1.04E+05
1.74E+06

5.44E+05
1.20E+07
4.33E+05
3.28E+05

except for tritium, in mrem/yr

Rev., 7

GI-LLI

1.12E+03
6.73E+03
4.22E+04
1.08E+03
2.29E+04

2.87E+03
7.07E+04
3.44E+04
9.62F+04
6.33E+03

1.63F+04
7.99E+03
1.678+05
3.43E+05
1.84E+05

6.11E+04
3.70E+04
4,48E+04¢
4.29E+05
1.00E+05

3.38E+04
7.14E+04
L B2E+05
2.847+03
5.48E+03

4.44E+03
3.85E+03
4.18E+03
3.59E+03
1.02E+95

5.66E+04
3.89E+05
9.73E+04
8.21E+04



Gaseous Effluents

FNP-0-M-011

GI-LLI

6.47E+02
5.31E+03
1.61E+04
3.57E+02
7.06E+03

1.09E+03
2.48E+04
1.11E+04
3.19E+04
2.42E+03

5.14E+04
3.04E+03
6.40E+04
1.31E+05
7.03E+04

2.17E+04
1.27E+04
1.61E+04
1.64E+(5
3.30E+04

1.29E+04
2.73E+04
6.90E+04
1.06E+03
2.16E+03

1.83E+03
1.33E+03
1.43E+03
1.33E403
3.84E+04

2.16E+04
1.48E+05
3.72E+04

Pathway: INHALATION Age yroup: INFANT
Nuclide Bone Liver T.Body Thyroid Kidney Lung
H-3 0.00E400 6.47E+02 6.47E+02 €.47E+02 6.47E+02 6.47E+02
Cc-14 2.65E404 5,31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03
P-32 2.03E406 1.12E+05 7.74E+04 0.00E+00 0.00E+00 0.00E+00
CrR-£1 0.00E+00 0.00E+00 8.95E+01 5.758401 1.32E+01 1.28E+N4¢
MN-54 0.00E+0C 2.53E+04 4.98E+03 0.00E+00 4.98E+03 1.00E+06
FE-55 1.97E+04 1.17E+04 3.33E+03 0.00E+00 0.00E+00 8.69E+04
FE-59 1.36E404 2.35E+404 9.48E+03 0.00E+00 0.00E+00 1.02E+06
CO-58 0.V0E+00 1,22E403 1.82E+03 0.00E+00 0.00E+00 7.77E405
CO-60 0.00E+00 8.02E+03 1.18E+04 0.00E+00 0.COE+00 4.51E+06
NI-63 3.396+405 2.04E+04 1.16E+04 0.00E+00 0.00E+00 2.09E+05
ZN-65 1.93E+04 6.26E+01 3,11E404 0.00E+00 3.25E+04 6.47E+00
RB-86 0.00E+00 1.90E+05 8.82E+04 0.00E+00 0.00E+00 0.00E+00
SR-89 3.982+405 0.00E+00 1.147+04 0.00E+00 0.00E+00 2.03E+06
SR-90 4.09E+07 0.00E+0C 2.39E406 0.00E+00 0.00E+00 1.12E+07
Y~-91 5.38E405 0.0CE+00 1.57E+04 0.00E+00 0.00E+00 2.45E+06
ZR-95 1.15E405 2.79E+04 >.03E+(4 0.00E+00 3.11E+04 1,75E+06
NB-95 1.57E+04 6.43E+03 3.78E+C3 0.00E+00 4.72E+03 4.79E+05
RU-103  2.02E+03 0.00E+00 6.79E+0Z 0.00E+00 4.24E+03 5.52E+05
RU-106  8.68E+04 0.00E+00 1.09E+04 0.00E+00 1.07E+05 1.16E+07
AG-110M 9.98E+03 7.2IE+03 5.00E+03 0.00E+00 1.09E+04 3.67E+06
TE-125M 4.76E+03 1.99E+03 6.58E+02 1.62E+03 0.00E+00 4.47E+05
TE-127M 1.67E+0C4 6.90E+03 2.07E+03 4.87E+03 3.75E+04 1.31F+06
TE-129M 1.41E+04 6.098+03 2.23E+03 5.47E+03 3.18E+04 1.68E+06
I-131 3.79E+04 4.44r+04 1.96E+04 1.48E+07 5.18E+04 0.00E+00
I1-133 1.32E+04 1.92F+04 5.60E+03 3.56E+06 2.24E+04 0.00E+00
I1-135 3.86E+03 7.5)E+03 2.77E+03 6.96E+05 8.47E+03 0.00E+00
CS-134  3.96E+05 7.03E+05 7.45E+04 0.00E+00 1.90E+05 7.978+04
CS-136  4.83E+04 i.35E+C5 5.29F+04 0.00E+00 5.64E+04 1.18E+04
CS-137  5.49E+05 6.12E+05 4.55E+04 0.00E+00 1.72E405 7.13E+04
BA-140 5.60E+04 5.60E4C1 2.90E+ 3 0.00E+00 1.34E+01 1.50E+06
CE-141  2.77E+04 ..67E+04 1.99E+03 0.00E+00 5.25E+03 5,17E+05
CE-144  3.19E+06 1.21E+06 1.76E+U5 0.00E+00 5.38E+05 9.84E+06
PR-143  1.40E+04 5.24E+03 6.99E+02 0.0.=+00 1.97E+03 4.33E+05
ND-147  7.74E«I3 8.13E403 5.00E+02 0.00E+00 3.15E+03 3.22E+05 3.12E+04

Units are mrem/yr per uCi/sec

Table 3-5. Dose Factors for Particulates and Iodines (Continued)
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Pathway: COW MILK
Nuclide Bone

H-3 0.00E+00
Cc-14 2.63E+08
P-32 1.71E+10
CR-51 0.00E+00
MN-54 0.C0E+00
FE-55 2.51E+07
re-59 2.97E+07
CO-nC 0.00E+00
CO-60 0.vue+00
NI-63 6.73E+09
ZN-65 1.37E+09
RB-R) 0.CJE+00
en-89 1.45E+09
SR-90 4.68E+10
Y-91 8.59E+03
ZR-95 S.43E+02
NB-95 8.26E+04
RU-103  1.02E+03
RU-106  2.04E+04
AG-110M 5.82E+07
TE-125M 1.63E+07
TE-127M 4.58E+07
TE-129M 6.02E+07
I-231 2.96E+08
1-133 3.87E+06
I-135 1.29E+04
CS-134  5.65E+09
CS-136  2.63E+08
CS-137  7.3BE+08
BA-140 2.69E+07
CE~141  4.84E+03
CE-144  3.58E+05
PR-143  1.58E+02
ND-147  9.42E+01

Units are uﬁ(mremvyr) per uCi/sex,

per uCi/sec.

Gaseous Effluents

Age Group: ADULT

Liver

7.63E+02
5.27E+07
1.06E+09
0.00E+00
B.41E+06

1.74E+07
6.98E+07
4.71E+06
1.64E+(07
4.66E+08

4.37E+09
2.00E+09
0.00E+00
0.00E+00
0.00E+00

3.03E+02
4.59E+04
0.00E+00
0.00E+00
5.39E+07

5.90E+06
.64E+07
.25E+07
.24E+08

«3E+06

oo 2404
.35E+1)
.04E+09
.01E+10
. 38E+04

.2BE+03
.50E+05
.33E+01
.CSE+02

oW W W Lo 0 0 S

T.Body

Thyroid

PNP-0-M-011

Kidne v

7.63E+02
5.27E+07
6.61E+08
2.86E+04
1.61E+06

4,05E+06
2.68BE+07
1.06E+07
3.62E+07
2.26E+08

1.97E+09
1.21E+09
4.16E+07
1.15E+10
2.30E+02

2.05E+02
2.47E+04
4.39E+02
2.58E+03
3.20E+07

2.1BE+06
5.58E+06
9.53E+06
2.43E+08
< 5E+06

1.24E+04
1.10E+10
7.48E+08
6.61E+09
1.76E+06

3.72E+02
1.92E+04
7.83E+00
6.51E+00

7.63E4+02
5.27E+07
0.00E+00
1.71E+04
0.00E+00

0.00E+00
0.00E+G0
0.00E+00
0.C0E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

4.90E+06
1.17%4+07
2.07E+07
1.39E+11
9.90E+08

2.22E+06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

7.63E472
5.27E+L7
0.00E+00
6.30E+03
2.50E+06

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.92E+09
0.0CE+00
0.00E+00
0.00E+00
0.00E+00

4.75E+02
4.54E+04
3.89E+03
3.94E+04
1.08E+08

6.63E+07
1.86E+08
2.51E+08
" 20E+.8
1.18E+37

5.40E+04
4,35E+09
5.78E+08
3.43E+09
1.15E+04

1.52E+03
8.87E+04
3.66E+01
6.36E+01

Table 3-5. Dose Factors for Particulates and Iodines

3-36

Lung

7.63E+402
5.27E+07
0.00E4+00
3.79E+04
0.00E+00

9.68E+ub
1.95E+07
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+20
0.00E+00
0.00E+00

2 .96 ‘3"‘-.’)
0.0{£+00
0.C0£+00
0.00E+00
0.00E+00

0.00E+00
1.45E+09
7.93E407
1.14E+09
1.93E+04

0.00E+00
0.00E+00
0.00E+00
0.00E+00

except for tritium, in mrem/yr

Gen., Rev, 7

GI-LLI

7.63E+02
5.27E+07
1.92E+09
7.19E+06
2.58E+07

9.95E+06
2.33E+08
9.55E+07
3.08E+08
9.73E+07

2.75E+09
5.12E+08
2.33E+08
1.35E+09
4.73E+06

9.59E+05
2.79E+08
1.19E+05
1.32E+06
2.20E+10

6.50E+07
1.54E+08
3.0374+08
1.12E+08
6.05E+06

3.80E+04
2.35E+08
1.78E+08
1.95£+08
5.54E+07

1.25E+07
1.21E+08
6.92E+05
5.22E+05



FNP-0-/4-011
Gaseous Effluents

Pathway: CGW4 MILK Age Group: TEEN
Nuclide

]

Liver T.Body Thyroid Kidney Lung GI-LLI

.94E+02 948402
. T2E+07 . T2E407
.96E+09 . 02E+09
.00E+00 .99E+04
.40E+07 . 7BE+06

H-3
C-14
P-32
CR-51
MN-54

.00E+00
.86E+08
16E+10
«QUE+00
. D0E+00

.94E+02
< 12E+07
.00E+00
«17E+04
.UVOE+00

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

+94E+02 9.94E+02
. T12E407 9.72E+07
.00E+00 0.00E+00
N9E+04 7.13E+04
.18E4+06 0.00E+00

94E+02
.T12E4+07
65E+09
. 39E+06
BTE+G7

OO Y
o - O wo
20N WO

FE~55
FE-59
CO-58
CO-60
NI-63

.45E+07
1BE+07
.00E+00
.00E+00
.1BE+10

A1SE+07 7.36E+06
21E+08 4.67E+07
94E+06 1.83k+07
.T8E+07 6.26E+07
.35E408 4.01E+08

.00E+00 2,00E+07
.00E+00 3.B1E+Z7
.00E+00 0.00E+00
.00E+00 0.00m+00
.0CE+00 0,00E+00

. 376407
,B6E+08
.09E+08
62E+086
.33E+08

—oOowuma QO wao

=Jelelele
=W )

IZN-65
RB-86
SR-89
Sk-90
Y-91

A11E+09
.00E+00
67E+09
61E+10
.58E+04

. 32E+C9 L41E+09
17 79 22E+09 .00E+00
%) 4 O6E+07 .00E+00
o J 63E+1C .00E+00
e vzl .24E+02 .00E+00

-00E+00 4.6BE+09 ¢.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00

.00E+00 0.00E+00

.10E+09
.V0E+08
.19E+08
.B6E+N9
.4BE+06

200 OO0oCoOO OoONVOoOWYWY

—NOoO N
O - wJdw

ZR-95
NB-95
RU-103
RU-106
AG-110M

.65E+03
.41E+05
.BlE+03
. 75E+04
.63E+07

21E+02 .58E+02
.BlE+04 .30E+04
.00E+00 . T4E+02
.00E+00 . 73E+03
11E+07 .5¢E+07

.00E+00
.0JE+CO
.00E+00
.00E+00
.00E+00

.65E+02 0.00E+00
.S57E+04 0.00E+00
.38E+03 0.00E+00
.24E+04 0.00E+00
.74E+08 0.00E+00

. 20E+06
.34E+08
.S1E+05
.BOE+06
S56E+10

WOoOOdum CSCoOoa-a (e S B e )

Lol I o R I | OO0 OLS

O W b b s

TE-125M
TE-127M
TE- _29M
I1-131
1-133

.00E+07
.44E+07
.10E+08
.377¢08
07E+06

.0BE+07/ . 02E+06
9YE+07 . 00E+Q7
.09E+07 «T4E+07
.52E+08 .04E+08
.20E+07 .66E+06

.39E+06
.01E+07
.S5E+07
20E+11
.67E+09

.00E+00 0.00E+00
.42E+08 0.00E+00
.61E+C8 0.00E+00
.30E+N9 0.00E+00
.10E+37 0.00E+00

.86E+07
.10E+08
.13E408
.49E+08
.03E+06

U D w

Lol I - S S
HFowe o COODDOO o

I-135

Cs-134
Cs-136
Cs-137
BA-140

.2BE+04
.B2E+09
.43E+08
.34E+10
.B5E+07

.BBE+04 -18E+04
31E+10 1.07E+10
.76E+09 1,1BE+09
.78E+10 6.20E+09
95E+04 3.13E+06

. TBE+06
.00E+00
.00E+00
.00E+00
.00E+00

.2BE+04 0.00E+00
.34E+09 2.B0E+09
.60E+08 1.51E+08
.06E+02 2,35E+09
.02E+04 4.00E404

.51E+04
.87E+08
.42E+08
.53E+08
.4BE+07

O 4 a0 0
e Rl e S o) O - oo (SR ol SR PO

CE-141
CE-144
PR-143
ND-147

.8BE+03
.58E+05
.90E+02
.B1lE+02

.93E+03 81E+02
. 72E+05 .S4E+04
16E+02 .44E+01
97E+02 .18E+01

.00E+00
.00E+00
.00E+00
.00E+00

.79E+03 0.00E+00
.63E+05 0.00E+00
.73E+01 0,00E+00
.16E+02 0.00E+00

. 70E+07
.66E+08
.55E+05
A1E+05

- O
U U R U

CO0D OO0COoOOoOWw

HOHNN NOWOWUIY DLW O
~Jd O e

Units are m’(mreuvyx) per uCi/sec, except for tritium, in mrem/yr
per uCi/sec.

Table 3-5. Dose Fartors for Particulates and lodines




FNP-0-M-011
Gaseous Effluents

Pathway: CCW MILK Age Group: CHILD

Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI

H-3 .00E+00 1.57E403 1.57E+03 1.57E+03
Cc-14 .19E+09 39E+08 2.39E+408 2,39E+08
P-32 .78E+10 3.64E+09 3.00E+09 0.00E+00
CR-51 .Q0E+00 0.00E+00 1.02E+05 5.65E+04
MN-54 .00E+00 2.10E+07 5.59E+06 0.00E+00

57E+02
. 39E+08
.00E+00
.54E+04
.8BE+06

STE+U3 1.57E+03
.39E+08 2.39E+08
.00E+00 2.15E+09
.03E405 5.40E+06
00E+00 1.76E+07

OO I-O
N =W e

FE-55
FE-59
CO-58
CO-60
NI-63

.12E+08
.20E+08
.00E+00
.00E+00
96E+10

.93E+07
.95E+08
21E+07
. 32E+07
.59E+09

.84E+07
.69E+07
.71E+07
.27E+08
.01E+09

.00E+00
.00E+00
.00E+00
.00E- 00
.0C&+00

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

356407 1,10E+07
.64E+07 2.03E+08
.00E+00 7.07E+07
.OUE+00 2.39E+08
.00E+00 1.07E+08

NO O
e T Y e I S

ZN=-65
RB-86
SR-89
SR-80
Y-91

13E+09
.00E+00
.62E+09
A12E+11
.90E+04

ZR-95 .83E+03
NB-95 3.18E+05
RU-103 .28E+03
RU-106 .24E+04
AG-110M 2.09E+08

+10E+10
. 77E+09
.09E+00
.00E+00
.00E+00

.85E+09
.39E+09
.B9E+08
B3E+41°
04! +C.

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

.94E+09
.00E+00
.COE+00
.00E+00

Q'JE'O'OO

.00E+00 1.93E+09
.00E+00 5.64E+08
JOE+00 2.56E+08
.00E+00 1.51E+09
.00E+00 5.20E+06

OO OO oOOoOCOoOoO M= oM

WO L
=y

+42E+02
.24E+05
.00E+00
.00E+00
.41E+08

.50E+02
.B4E+04
.65E403
.15E+04
.13E+08

.00E+00
.00E+00
.COE+00
.00E+00
.00E+00

.21E+03
.16E+05
.08BE+04
.25E+05
63E+08

.00E+00 8.79E+05
.00E+00 2.29E+08
.00E+00 1.11E+05
.00E+00 1,44E406
.00E+00 1.68BE+10

OO OO0 b U O Wb

e D g

TE-125M 7,38E+07
TE~-127M 2.08E+08
TE-129M 2.71E+08
I-131 .30E+09
I-133 . 12E+07

.00E+07
.60E+07
.58E+07
.31E+09
12E+07

.84E+06
47E+07
21E+07
.45E+08
.04E+06

07E+07
97E+07
. 75E+07
.33E+11
2. E+09

.00E+00
93E+C)
.97E+08
.15E+09
. 54E+07

.00E+00 7.12E407
.00E+00 1.68E+08
.00E+00 3.31E+408
.00E+00 1.17E408
.00E+00 8.56E+06

W s 00N OO0 OO0 OO0 OO0 O0OO OO N =

1
1
1
1
2
0
5
2
3

o ~J &0

I-135 «4iE+04
Cs-134 .26E+10
C8-136 .01E+09
Cs-137 +22E+10
BA-140 .17€+08

. 73E+04
T12E+10
. 78E+09
.09E+10
.03E+05

.60E+04
.B4E+09
.BOE+09
.55E+09
.B4E+06

.62E+06
.00E+00
.00E+00
.00E+00
.00E+00

.49E+05
15E+10
.4BE+09
.01E+10
.34E+04

.00E+00 7.41E+04
.13E+09 2.00E+08
.21E+08 9,77E+07
62E+09 1.93E+08
.12E+04 5,93E+07

—wNo W N au

W s

CE-141 .19E+04
CE-144 B62E+06 .09E+05
PR-143 .18E+02 16E+02
ND-147 JA5E+02 3.60E402

. 09E+04 62E+03
.66E+04
.56E+01

. T9E401

.00E+00
.00E+00
.00E+00
.00E+00

.78E+03
.82E+05
AT7E+02
.98E+02

.00E+00 1,36E+07
.00E+00 1.33E+408
.00E+00 7.75E+05
.00E+00 5.71E405

8o U -2

8 W oo Lo B o S I -
OO0 O hwhose o COO0OO0O COO0OO0O CcCOoOocoC OO oUW OO

OSSO0 0O OCOoOOOoO®

-

Units are m’(mrem/yr) per uCi/sec, except for tritium, in mrem/yr
per uCi/sec,

Table 3-5. Dose Factors for Particulates and Iodines
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Pathway: COW MILK

Nuclide Bone

H-3 0.00E+00
Cc-14 2.34E+09
P-32 1.60E+11
CR-51 0.00E+00
MN-54 0.00E+00
FE-55 1.35E+08
FE~59 2.24E+08
CO0-58 0.00E+00
CO-60 0.00E+00
NI-63 3.49E+10
ZN-65 5.55E+09
RB-86 0.00E+00
SR-89 1.26E+10
SR-90 1.22E+11
Y-91 7.33E+04
ZR-95 6.80E+03
NB-95 5.93E+05
RU-103 8.67E+03
RU-106 1.90E+05%
AG-110M 3.ubE+08
TE-125M 1.51E+08
TE-127M 4.21E+08
TE-128M 5.57E+08
I-13% 2.72E+09
I-133 3.63E+07
I-135% 1.12E+05
CS-134 3.65E+10
CsS-136 1.98E+09
CS-137 5.15E+10
BA-140 2.:17408
CE-141 4.34E+04
CE-144 2.33E+06
PR-143  1.49E+03
ND-147 8.81E+02

Units are m’(mremnyr) m~t uCi/sec,

per uCi/sec.

Table 3-5, Doce

Age Group:

Liver

Gaseous Effluents

T.Body

INFANT

Thyroid

FNP-0-M-011

Kidney

Lung

2.38E+03
5.00E+08
9.43E+09
0.00E+00
3.90E+07

8.73E+07
3.92E+08
2.42E+07
8.82E+07
2.16E+09

1.90E+10
2.23E+10
0.00E+00
0.00E+00
0.00E+00

1.66E+03
2.44E+05
0.00E+00
0.00E+00
2.82E+08

5.04E+07
1.40€E+08
1.91E+08
3.21E+09
5.28E+07

2.24E+05
6.80E+10
5.81E+09
6.02E+10
2.41E+05

2.64E+04
9.52E+05
5.55E+02
9.05E+02

2.38E+03
5.00E+08
6.22E+09
1.61E+05
8.84E+(06

2.33E+07
1.54E+0R
6.05E+07
2.08E+08
1.21E+09

8.78E+09
1.10E+10
3.61E+08
3.10E+10
1.95E+03

1.18E+03
1.41E+05
2.90E+03
2.38E+04
1.86E+08

2.04E+07
5.10E+07
8.58E+07
1.41E+09
1.58E+07

8.15e+04
6.87E+09
2.17E+09
4,.27E+09
1.24E+07

3.11E+03
1.30E+05
7.36E+01
5.55eE+01

3-39

2.38BE+03
5.00E+08
0.00E+00
1.05E+05
0.00E+00

0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0CE+00

5.07E+07
1.22E+08
2.14E+08
1.05E+12
9.61E+09

2.00E+07
0.00E+00
0.900E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.38E+03
5.00E+08
0.00E+00
2.30E+04
8.64E+06

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

9.23E+09
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.79E+03
1.75E+05
1.80E+04
2.25E+05
4.03E+08

0.00E+00
1.04E+09
1.39E+09
3.74E+09
6.21E+07

2.49E+05
1.75E+10
2.32E+09
1.62E+10
5.72E+04

8.16E+03
3.85E+05
2.06E+02
3.49E+02

. ;vors for Particulates and Iodines

2.38E+03
5.00E+08
0.00E+00
2.05E+05
0.00E+00

4.27E+07
1.16E+08
n.00E+00
0.00E+00
0.00E+00

+00

.00

. +00
0.uuve+00
0.00E+00

0.00E+C0O
0.00E+00
0.00E+00
0.00E+00
J.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
7.18E+09
4.74E+08
6.55E+09
1.48E+05

0.00E+00
0.00E+00
0.00E+00
0.00E+00

except for tritium, in mrem/yr

Gen. Rev, 7

GI-LLI

2.38E+03
5.00E+08
2.17E+09
4.70E+06
1.43E+07

1.11E+07
1.87E+08
6.04E+07
2.10E+08
1.07E+08

1.61E+10
5.70E+08
2.59E+08
1.52E+09
5.25E+06

8.26E+05
2.06E+08
1.05E+05
1.45E+06
1.46E+10

7.18E+07
1.70E+08
3.33E+08
1.14E+08
8.94E+06

8.09E+04
1.85E+08
8.83E+07
1.88E+08
5.92E+07

1.37E+07
1.33E+08
7.84E+05
5.72E+05



Gaseous Effluents

FNP-0-M-011

Pathway: GOAT MILK Age Group: ADULT

Nuclide Bone Liver T.Body Thyroid Kidney Lung

H-3 0.00E+00 1.56E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03
C-14 2.63E+08 5.27E+407 5.27E+07 5.27E+07 5.27E+07 5.27E+07
P-32 2.05E+10 1.28E+09 7.93E+08 0.00E+00 0.00E+00 0.00E+00
CR-51 0.00E+00 O0.00E+00 3.43E+03 2.05E+03 7.55E+02 4.55E+03
MN-54 0.00E+00 1.01E+06 1.93e+05 0.00E+00 3.00E+05 0.00E+00
FE-55 3.26E+05 2.26E+05 5.26E+04 0.00E+00 0.00E+00 1.26E+05
FE-59 3.86E+05 9.08E+05 3.4BE+05 O0.00E+00 0.00E+00 2.54E+05
Cco-58 0.00E+00 5.66E+05 1.27E+06 0.00E+00 0.00E+00 0.00E+00
CO-60 0.00E+00 1.97E+06 4,34E+06 0.00E+00 0.00E+00 0.00E+0C
NI-63 8.07E+08 5.60E+07 2.71E+07 0.00E+00 0.00E+00 0.00E+00
ZN-65 1.65E+08 5,24E+08 2.37E+08 0.00E+00 3.50E+08 0.00E+00
RB-86 0.00E+00 3.11E+08 1.45E+08 0.00E+00 0.00E+00 0.00E+00
CR-89 3.05E+09 0.00E+00 8.75E+07 0.00E+00 0.00E+00 0.00E+00
SR-90 9.83E+10 O0.00E+0C 2.41E+10 0.00E+00 0.00E+00 0.0CE+00
Y-91 1.03+03 0.00E+00 2.76E+01 0.00E+00 0.00E+00 0.003I+00
ZR-95 1.13E4+02 3.63E+01 2.46E+01 0.00E+00 5.70E+01 0.00E+00
NB-95 9.91E+03 5.51E+03 2.96E+03 C.00E+00 5.45E+03 0.00E+00
RU-103  1.22E+02 0.00E+00 5.26E+01 0.00E+00 4.66E+02 0.00E+00
RU-106 2.45E+03 0.00E+00 3,10E+02 0.00E+00 4.73E+03 0.00E+00
AG-110M 6.99E+06 0.46E+06 3.84E+06 0.00E+00 1.27E+07 0.00E+00
TE-125M 1.95E+06 7.08E+05 2.62E+05 5.8BE+05 7.95E+06 0.00E+00
TE-127M 5.49E+06 1.96E+06 6.69E+05 1.40E+06 2.23E+07 0.00E+00
TE-129M 7.22E+06 2.70E+06 1.14E+06 2.48E+06 3.02L+07 0.00m+00
I-131 3.55E+08 5.08E+08 2.91E+08 1.67E+11 8.71E+08 0.00E+CO
I-133 4.65E+06 B.08E+06 2.46E+06 1.19E+09 1.41E+07 0.00E+00
1-135 1.54E+04 4.04E+04 1.49E+04 2.66E+06 6.48E+04 0.00E+00
CS-134 1.70E+10 4.04E+10 3 30E+10 0.00E+00 1.31E+10 4.34E+09
CS-136 7.90E+08 3.12E+09 2.24E+09 0.00E+00 1.74E+09 2.38E+08
C$-137  2.21E+10 3.03E+10 1.98E+10 0.00E+00 1.03E+10 3.42E+09
BA-140 3,23E+06 4.05E+03 2.11E+05 0.00E+00 1.38E+03 2.32E+03
CE-141 5.81E+02 3.93E+02 4.46E+01 0.00E+00 1.83E+02 0.00E+00
CE-144  4.29E+04 1.79E+04 2.30E+03 0.00E+00 1.06E+04 0.00E+00
PR-143 1.90E+01 7.60E+00 9.398-01 0.00E+00 4.39E+00 0.00E+00
ND-147 1.13E401 1.31E+01 7.81E-01 O0.00E+00 7.64£+00 0.COE+00
Units are m’ (mrem/yr) per uCi/sec, exccpt for tritium, = mre m/yr

per uCi/sec.

Table 3-5. Dose Factors for Particulates and Iodines

3-40

Gen. Rev, 7

GI-LLI

1.56E+03
5.27E+07
2.31E+'9
8.62E+0_
3.09E+06

1.29E+05
3.03E+06
1.15E+07
3.70E+07
1.178+07

3,3NE+08
6.14E+07
4.89E+08
2.84E+09
5.67E+05

1.158+05
3 34E+07
1.43E+04
1.58E+05
2.64E+09

7.81E+06
1.84E+07
3.64E+07
1.34E+08
7 .26E+06

4.56E+04
7.06E+08
3.54E+08
5.86E+08
6.64E+06

1.50E+06
1.45e+07
8.30E+04
6.27E+04



Pathway: GOAT MILK

Nuclide Bone

H-3 0.00E+00
c~14 4.B6E+08
P-32 3.79E+10
CR-51 0.00E+00
MN-54 0.00E+00
FE-55 5.79E+05
FE-59 6.74E+05
CO-58 0.00E+00
Co-60 0.00E+00
N1-63 1.42E+09
ZN-65 2.53E+08
RB-86 0.00E+00
SR-89 5.62E+09
SR-$0 1.39E+11
Y-Sl 1.90E+03
ZR-95 1.98E+402
NB-95 1.69E+04
RU-103 2.17E+02
RU-106 4.50E+03
AG-110M 1.16E+07
TE-125M 3.60E+06
TE-127M 1.01F+07
TE-129M 1,32E+07
1-131 6.45E+08
I-133 8.49E+06
I-135 2.74E+04
Cs-134 2.94E+10
CS-136 1.34E+09
C8-137 4.02E+10
BA-140 5.82E+06
CE-141 1.07E+03
CE-144 7.90E+04
PR-143 3.48E+01
ND-147 2.17E+01

Units are m'(mrenvyr) per uCi/sec,

per uCi/sec.

Age Group:

Liver

Gaseous Effluents

T.Body

TEEN

Thyroid

FNP-0-M-011

Kidney

Lung

2.03E+03
9.72E+07
2.35E+09
0.00E+00
1.68E+06

4.11E+05
1.57E+06
9.5 340>
3.3¢E+06
1.007.+08

8.78E+0¢E
5.67E+08
0.00E+00
0.00E+L0
0.00E+00

6.25E+01
9.37E+03
0.00E+00
0.00E+00
1.09E+07

1.30E+06
3.59E+06
4.90E+06
9.03E+08
1.44E+07

7.05E+04
6.93E+10
5.29E+09
5.34E+10
7.14E+03

7.12E+02
3.27E+04
1.39e+01
2.36E+01

2.03E+N3
9.72k+v

1.47E+09
5.99E+03
3.34E+405

9.57E+04
6.07E+05
2.19E+06
7.52E+06
4.81E+07

4.10E+08
“.67E+08
L.61E+08
3.43E+10
5.08E+01

4.30E+01
5.16E+03
9.29E+01
5.67E+02
6.65E+06

4.82E+05
1.20E+06
2.09E+06
4.85E+08
4.39E+06

2.61E+04
3.22E+10
3.55E+09
1.86E+10
3.75E+05

8.18E+01
4.24E+03
1.73E+00
1.42E+00

2.03E+03
" .72E+07
0.00E+00
3.33E+03
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+C0
0.00E+00
0.00E+00

0.00E+00
0.00E+00
(.00E+00
0.00E+00
0.00E+00

1.01E+06
2.41E+06
§4.264+06
2.63E+11
2.01E+09

4.54E+06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.L3E+03
9.725+07
0.00E+20
1.3i8+u3

5.02E+05

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

5.62E+08
0.00E+00
0.00E+00
0.00E+00
0.00E+00

9.18E+01
9.08E+03
7.66E+02
8.68E+03
2.08E+07

0.00E+00
4.10E+07
5.53E+07
1.55E+09
2.52E+07

1.11E+05
2.20E+10
2.88BE+09
1.82E+10
2.42E+03

3.35E+02
1.95E+04
8.08E+00
1.39E+01

Table 3-5. Dose Factors for Particulates and lodines

3-41

2.03E+03
9.72E+07
0.00E+00
8.55E+03
0.00E+00

2.60E+05
4.96E+05
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.COE+00

0.00E+00
0.00E+00
0.00E+09
0.00E+00
0.00E+00

0.00E+00
0.0CE+00
0.00E+00
0.00E-J0
0.00E+00

0.00E+00
8.41E+09
4.54E+08
7.06E+09
4.80E+03

0.00E+00
0.00E+00
0.00E+00
0.00E+00

except for tritium, in mrem/yr

Gen, Rev, 7

GI-LLI

2.03E+03
9.72E+07
3.18E+09
1.01E+06
3.45E+06

1,78E+05
3.72E+06
1.31E+07
4.35E+07
1.59E+07

3.72E+08
8.40E+07
6.69E+08
3.90E+09
7.77E405

1.44E+05
4.01E+07
1.82E+04
2.16E+05
3.07E+09

1.06E+07
2.52E+07
4.96E+07
1.79E+08
1.09E+07

7.82E+04
8.62E+08
4.26E+08
7.60E+08
8.98E+06

2.04E+06
1.99E+07
1.15E+05
8.53E+04



Gaseous Effluents

FNP-0-M-011

Pathway: GOAT MILK Age Group: CHILD

Nuclide Bone Liver T.Body Thyroid Kidney Lung

H-3 0.00E+00 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03
c-14 1.19E+09 2.39E+408 2.39E+08 2.39E+08 2.39E+08 2.39F+08
P-32 9.34E+10 4.37E+09 3.60E+09 0.0CE+00 0.00E+00 0.00E+00
CR-51 0.00E+00 0.00E+00 1.22E+04 6.78E+03 1.85E+03 1.24E404
MN-54 0.00E+00 2.52E+06 6.70E+05 0.00E+00 7.06E+05 0.00E+00
FE-55 1.45E+06 7.71E+05 2.39E+05 0.00E+00 0.00E+00 4.36E+05
FE-59 1.56E+06 2.53E+06 1.26E+06 C.00E+00 0.00E+00 7.33E+05
Co-58 0.00E+00 1.45E+06 4.45E+06 0.00E+00 U.00E+00 0.00E:00
CO-60 0.00E+00 5.1BE+06 1.53E+07 0.00E+00 0.00E+00 0.00E+00
NI-63 3.56E+409 1.90E+08 1.21E+08 0.00E+00 0.00E+00 0.00E4+00
ZN-65 4.96E+08 1.32E+09 8.22E+08 0.00E+00 8.33E+08 0.00E+00
RB-86 0.00E+00 1.05E+09 6.47E+08 0.00E+00 0.00E+00 0.00E+00
SR-89 1.39E+10 0.00E+00 3.97E+408 0.00E+00 0.00E+00 0.00E+00Q
SR-90 2.35E+411 0.00E+00 5.95E+10 0.00E+00 0.00E+00 0.00E+00
Y-91 4.68E+03 0.00E+00 1.25E402 (.00E+00 0.00E+00 0.00E+00
ZR-95 4.60E+02 1.01E+02 9.00E+01 0.00E+00 1.45E+02 0.00E+00
NB-95 3.81E+04 1.49E+04 1.06E+04 0.00E+00 1.40E+04 0.00E+00
RU-103  5,14E+02 0.00E+00 1.98E+02 0.00E+00 1.29E+03 9.,00E+00
RU-106 1.11E+04 0.00E+00 1.38E+03 0.00E+00 1.50E+04 0.00E+00
AG-110M 2.51E+07 1.69E+07 1.35E+07 .00E+00 3.15E+07 0.00E+00
TF-125M 8.85E+06 2.40E+06 1.18E+06 2.48E+06 0.00E+00 0.00E+00
TE-127M 2.50E+07 6.72E+06 2.96E+06 5.97E+06 7.12E+07 0.00E+00
TE-129M 3,26E+07 9.09E+06 5.06E+06 1.05E+07 9.56E+07 0.00E+00
I-131 1.56E+09 1.57E+09 8.94E+08 5.20E+11 2,.58E+09 0.00E+00
I-133 2.06E+07 2.55E+07 9.65E+06 4.74E+09 4.258+07 0.00E+00
i-135 6.49E+04 1.17E+05 5,52E+04 1.03E+07 1.79E+05 0.00E+00
CS-134 6.79E+10 1.11E+11 2.35E+10 0.00E+00 3.45C+10 1.24E+10
C5-136  3.04E+09 8.34E+09 5.40E+09 0.00E+00 4.44E+09 6.63E+08
CS-137  9.67E+10 9.26E+10 1.37E+10 0.00E+00 3.02E+410 1.09E+10
BA-140  1.41E+07 1.23%+04 8.20E+05 0.00E+00 4.01E+03 7.34E+03
CE-141  2.63E+03 1.31E+03 1.94E+02 0.00E+00 5.74E+02 0.00E+00
CE-144  1.95E+05 6.11E+04 1.04E+04 0.00E+00 3.38E+04 0.00E+00
PR-143  8.62E+01 2.59E+01 4.28E+00 0.002+00 1.408+01 0.00E+00
ND-147  5.34E+01 4.32E+01 3.35E+00 0.00E+00 2.37E+01 0.00E+00

Units are m’ (mrem/yr) per uCi/sec,

per uCi/sec.

Teble 3-5, Dose Factors for Particulates and lodines

3-42

except for tritium, in mrem/yr

Gen. Rev, 7

GI-LLI

3.20E+03
2.39E+08
2.58E+09
6.48E+05
2.11E+06

1.43E+405
2.63E+06
8.49E+0%
2.87E+07
1.28E+07

2.32E+08
6.77E+07
5.38E+08
3.16E+09
. 24E+05

1.05E+05
2.758407
1.338+04
1.72E+05
2.017409

8.54E+06
2.02E+07
3.97E+07
1.40E+08
1.03E+07

8.90E+04
©.01E+08
2.93E+08
5.80E+08
7.12E+06

1.63E+06
1.59E+07
9.30E+04
6.85E+04



lathway: GOAT MILK
Nuclide Bone

H-3 0.00E+00
c-14 2, 34E+09
P-32 1.92E+11
CR-51 0.00E+00
MN-54 0.00E+00
FE-55 1.76E+06
FE-59 2.92E+06
Co-58 0.00E+00
CO-60 0.00E+00
NI-63 1.19E+09
ZN-65 6.66E+08
RB-86 0.00E+00
SR-89 2.64E+10
SR-90 2.55E+11
Y-91 8.79E+03
ZR-95 8.17E+02
NB-95 7.12E+04
RU-103  1.04E+03
RU-106  2.28E+04
AG-110M 4.63E+07
TE-125M 1.81E+07
TE-127M 5.05E+07
TE-129M 6.69E+07
I-131 3.26E+09
1-133 4.35E+07
1-135 1.35E+05
CS-134 1.09E+11
Cs~136  5,93E+09
CS-137 1.54E+11
BA-140 2.89E+07
CE-141 5,20E+03
CE~144  2.79E+05
PR-143  1.78E+02
ND-147 1.06E+02

Units are uﬁ(mxeuer) per uCi/sec,

per uCi/sec,

Age group:

Liver

Gaseous Effluents

T.Body

INFANT

Thyroid

FNP-0-M-011

Kidney

Lung

4,86E+03
5.00E+08
1.13E+10
0.00E+00
4..8E+06

1.13E+06
5.10E+06
2.91E+06
1.06E+07
2.59E+08

2.28E+09
2.67E+09
0.00E+00
0.00E+00
0.00E+00

1.99E402
2.93E+04
0.00E+00
0.00E+00
3.38E+07

6.05E+06
1.68E+07
2.29E+07
3.85E+09
6.34E+07

2.,68E+05
2.04E+11
1.74E+10
1.81E+11
2.89E+04

3.17E+03
1.14E+05
6.67E+01
1.00E+02

4.86E403
5.00E+08
7.46E+09
1.94E+04
1.06E+06

3.03E+05
2.01E+06
7.26E+06
2.50E+07
1.45E+08

1.05E+09
1.32E+09
7 .58E+08
6.50E+10
2.34E+02

1.41E+02
1.70E+04
3.48E+02
2 .85E+03
2.24E+07

2.45E+06
6.12E+06
1.03E+07
1.69E+09
1.86E+07

9.79E+04
2.06E+10
€.51E+09
1.28E+10
1.49E+06

3.74E+02
1.56E+04
8.84E+00
6.66E+00

4.86E+02
5.00E+08
0.00E+00
1.26E+04
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+N0
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

6.09E+06
1.46E+07
2.57E+07
1,26E+12
1.15E+10

2.41E+07
0.00E+00
0.00E+00
0.00E+00
C.00E+0"

0.00E+0J
0.00E+00
0.00E+00
0.00E+00

4.86E+03
5.00E+08
0.00E+00
2.76E+03
1.04E+06

0.00E+00
0.00E+G0
0.00E+00
0.00E+00
0.00E+00

1.11E+09
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.14E+02
2.10E+04
2.17E+03
2.70E+04
4.83E+07

0.00E+00
1.24E+08
1.67E+08
4.49E409
7.45E+07

2.99E+05
5.25E+10
6.95E+09
4.85E+10
6.87E+03

T .T19E+02
4.62E+04
2.48E+01
4.19E+01

Table 3-5. Dose Factors for Particulates and Iodines

3-43

4.86E+03
5.00E+08
0.00E+00
2.46E+04
0.00E+00

5.55E+05
1.51E+06
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.0CE+00
0.00E+00
0.00E+0C
7.00E+00

0.00E+00
2.15E+10
1.42E+09
1.96E+1u
1.78E+04

0.00E+00
0.00E+00
0.00E+00
0.00E+00

except for tritium, in mrem/yr

Gen. Rev, 7

GI-LLI

4.86E+03
5 (0E+08
2.60E+09
5.64E+05
1.72E+06

1.44E.05
2.42E+06
7 .25E+06
2.52E+07
1.29E+07

1.93E+09
6.83E+07
5.43E+08
3.19E+09
6.30E+05

9.91E+04
2.48E+07
1.27E+04
1.73E+05
1.75E+09

8.62E+06
2.04E+07
3.99E+07
1.37E+08
1.07E407

9.71E+04
5.54E+08
2.65E408
5.65E+08
7.10E+06

1.64E+06
1.60E+07
9.41E+04
6.88E+04



Pathway: MEAT
Nuclide Bone

H-3 0.C{7+00
c-14 2.426+08
P-32 4.66E+09
Ck-51 0.00E4CD
MN-54 0.00E+00
FE-55 2.93E+08
FE-59 2.66E+08
C0-58 0.00E+00
CO-60 0.00E+00
NI-63 1.89E+10
IZN-65 3.56E+08
RB-86 0.00E+00
SK-89 3.02E+08
SR-90 1.24E+10
Y-91 1.13E+06
ZR-95 1.87E+06
NB-95 2.30E+06
RU-103 1.05E+08
RU-106 2.80E+09
AG-110M 6.68BE+06
TE~125M 3.5SE+08
TE-127M 1.12E+09
TE-129M 1.13E+09
I1-131 1.07E+07
1-133 3.67E-01
1-135 a.47E-17
CS-134  6.58E+0R
C5-136 1.21E+07
rR-1137 8.72E+08
BA-140 2.87E+07
CE-141 1.40E+04
CE-144 1.46E+06
PR-143 2,10E+04
ND-147 7.07E+03

Units are m’ (mrem/yr) per uCi/se

per uCi/sec.

Gaseous Effluents

Age Group: ADULT

Liver

T.Body

Thyroid

FNP-0-1=C11

Kidnev

Lung

3.25E+02
4.83E+07
2.90E+08
0.00E+00
9.18E+06

2.03E+08
6.24E+08
1.82E+07
7.52E+07
1.31E+09

1.13E409
4.87E+08
0.00E+00
0.00E+00
0.00E+00

6.01E+05
1.288+06
0.00E+00
0.00E+00
6.1BE+06

1.30E+08
3.99E+08
4.23E+08
1.54E+07
6.38E-01

1.17E-16
1.56E+09
4.76E+07
1.19E+09
3.61E+04

$.50E+03
6.09E+05%
8.41E+03
8.17E+03

3.25E+02
4.83E+07
.B0E+08
.05F+03
. 75E+06

. 72E+07
.39E+08
.09E+07
66E+08
.33E+08

5.12E+08
2.27E+08
8.66E+06
3.05E+09
3.03E+04

4.07E+05
6,87E+05
4.53E+07
3.54E+08
3.67E+06

R ) SN Lol B S

4.8lE+07
i,36E+08
1.80E+08
8.81E+06
.94E-01

«32E-17
.28E+09
L43E+(07
.B81E+08
.BBE+06

.08E+03
.B3E+04
.04E+03
.89E+02

W a

L e

3.25E+02
4.83E+07
0.00E+00
4,21E+03
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.09E+00

0. 20E40N
0.00E+C0
0.00E+9
0.00E+00
0.00E+(C0

1.08E+78
Z.85E408
3.90E+08
5.04E+09
9.37E+01

7.73E-15
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+C0
0.00E+29
0.00E+()

3.25E402
4.83E407/
0.00E+00
1.55E+03
2.73E+06

0. COE+00
U.,00E+00
0.00E+00
0.00E+0D
J.00E+00

7.57E+08
0.00E+00
0.00E+00
0.00E+00
0.00E+00

9.438+05
1.265+06
4.02E+08
5.40E+09
1.22E+07

L46E+09
.53E+09
.73E+09
63E+07
11E+00

.88E-16
08E+08
.65E+07
.05E+08
L23E+04

41BN
L61E+{5
.B6E+(3
. T1BE+03

BB wn Laudl =R SRS L B S —roan

Table 3-5. Dose Factors for Particulates and Iodines
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3.25E+02
4.83E+07
0.00E+00
9,35E+03
0.00E+00

1.13E+08
.. T4E+08
¢.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+C2

0.00E+00
0.00E+00
0.00E+00
0.0Ce+00
0.00E+00

0.00E+00
0.C0E+00
0.00E+00
C.00E+00
0.00E+00

0.00E+00
1.68E+06
3.63E+06
1.35E+08
2.07E+04

0.00E+00
0.00E+00
0.COE+00
0.00E+00

¢, except for tritium, in mrem/yr

Gen. Rev, 7

GI-LLI

3.25E+02
4.83E+07
5.24+08
1.77F-06
2.81E .7

1.16E+08
2,08E+09
3.65E+08
1.41E+09
2.73E+08

7.13E+08
9.61E+07
4.8B4E+07
3,59E+(8
J.23E408

1.90E+09
7.76E+ .09
1.23E+10
1.8lE+11
2.52E+09

1.43E+09
3.74E+09
S.71E+09
4.05E+06
5.73E-01

1.32E-16
2.74E+07
5.41E+06
2.31E+07
5.92E+07

3.63E+07
4.93E+08
9.19E+07
3.52E+07



FNP-0-M-011
Gaseous Effluents

Pathway: HMEAT Age Group: TEEN
Nuclide Bone Liver T.Body Thyroid Kidney  Lung GI-LLI

H-3 0.00E+00 1.94E+02
c-14 2.04E+08 4.0BE+07
P-32 3.94E+09 2.44E+08
CR-51 0.00E+00 0.00E+00
MN-54 0.00E+00 7.00E+06

J94E+02 1.94E402 ..94E+02
.UBE+07 4.08BE+0? .0BE+07
.53E+08 0.00E+00 .00E+00
B64E+03 3.13".03 .24E+03
.39E+06 0.00r- 90 .09E+06

.94E+02 1.94E+02
.0BE+07 4.08E+(7
.00E+00 3.31£+08
0SE+03 9.47E405
.00E+00 1.44E+07

NOoNna -

FE-55 2.38E+08
FE-59 2.12E+08
C0-58 0.00E+00
CO-60 0.00E+00
NI-63 1.52E+10

.69E+08
.95E+08
.41E+07
.838+07
.07E+09

.94E+07 0.00E+00
.91E+08 0.00E+00
.24E+07 0.00E+00
.31E+08 0.00E+00
.158+08 0.00E+00

.00E+00
.00E+00
.00E+00C
.00E+00
.00E+29

.07E+08 318407
.56E+08 A17E+08
.00E+00 1.94E+08
.00E+00 7.60E+N8
.00E+00C .71E+08

[T -

ZN-~65 2.50E+08
RB-86 0.00E+00
SR-89 2.55E+08
SR-90 8.J5E+09
Y-91 ©.54E+05

.69E+08
L07E+08
.008+00
.00E+(D
.0CE+00

.05E+08 0.00E+00
.91E:08 0.00E+00
.29E+06 0.00E+00
.9%E+09 0.00E+00
.56E+04 0.00E+00

.56E+08
.00E+00
.00E+00
.00E+00
.00E+00

.00E+00 3.68E+08
.00E+00 6.02E+07
.00E+00 3.03E+07
CO0E+00 2.26E+08
.00E+00 3.91E+08

S N U =W - w L S Ll A

OO Ls

ZR-95 1.50E+06
NB-95 1.79E+06
RU-103 8.57E+07
RU-106 2.36E+09
AG-110M 5.06E+06

.73E+05
.95E+05
.00E+00
.00E+00
. 19E+06

.25E+05 0.00E+00
.48E+05 0.00E+00
.66E+07 0,00E+00
.97E+08 0.00E+20
.91E+06 0.00E+00

.95E+05
65E+05
.02E+08
55E+09
.13E+06

.00E+CO 1.09E+09
.00E+00 4.26E+09
.00E+00 7.16E+09
.00E+00 1.13E+11
.00E+00 1.34E+09

&8O O 0s
OO0 0 OO0 OO O OO D -

oW UTW

TE-125M 3.03E+08
TE-127M 9.41E+08
TE-129M 9.50E+08
I-131 8.93E+06
I-133 3.07e-01

.09E+08
.34E+08
.53E+08
.25E+07
.20E-01

L05E+07 8.47%+07
A12E+08 2.24E+08
.50E+08 3.07E+08
.T1E+06 3.65E+09
LS9E-01  7.26£401

.00E+00
.82E+09
.97E+09
15E+07
12E-01

.00E+00 8.94E+08
.00E+00 2.35E+09
.00E+00 3.57E+09
.00E+00 2.47E+06
.00E+00 3.93E-01

Wio wwo O b woon OO OoOOWm OO0 O0O LS e et

b Oh b

1-135 3.64E-17
Cs-134  5.23E+08
CS~-136  9.40E+06
CS-137  7.24E+08
BA-140  2.38E. 7

.37E-17
.23E+09
. T0E+07
.63E+08
91E+04

47E-17 6.03E-15
.71E+08 0.00E+00
L48E+07 0.00E+00
.36E+08 0.,00E+00
.53E+06 0.00E+00

.48E-16
.91E+08
.01E+07
.2BE+08
.87E+03

.00E+00 1.04E-16
.49E+08 1.53E+07
17E+06 2.9BE+06
2TE+08 1,37E+07
.96E+04 3,66E+07

POO W W0 O W W
WO OCOO0OO0OO0

W omw
Ot W -

CE-141 1.1BE+04
CE-144 1,23E406
PR-143 1.76E+04
ND-147  6.237+03

.88E+03
.08E+05
.04E+03
. 78E+03

05E+02 0.002+00 3.71E+03
.60E+04 0.00E+00 3.04E+05
T8E4+02 0.00E+00 4.098+03
.06E+02 0,00E+00 3.98E+03

.00E+00 2.25E+07
.00E+00 3.09E+08
.00E+00 5.81E+07
.00E+00 2,44E+07

Lo S RS
o0
DOoOO0O0

Units are m'(mrenvyf) per uCi/sec, except for tritium, in mrem/yr
per uCi/sec.

Table 3-5. Dose Factors for Particulates and Iodines
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fathway: MEAT
Nuclide Bone

H-3 0.00E+00
Cc-14 3.83E+08
P-32 7.43E+09
CR-51 0.00E+00
Mi-54 0.00E+00
FE-55 4.57E+08
FE-59 3.76E+08
CO-58 0.0CE+09
Co-60 0.00E+00
NI-63 2.91E+10
ZN=-65 3.75E+08
RB-86 0.00E+00
SR~-89 4.82E+08
SR-90 1.04E+10
y-91 1.80E+06
ZR-95 2.66E+06
NB-95 3.10E+06
RU-103  1,55E+08
RU-106  4.44E+09
AG-110M B8.39E+06
TE-125M 5.69E+08
TE-127M 1.77E+09
TE-129M 1.79E+09
I-131 1.66E+07
1-133 $.70E-01
I1-135 6.59E-17
C8-134 9.22E+08
C8-136 1.62E+07
C8-137  1.33E+0Y
BA-140 4.39E+07
CE-141 2.22E+04
CE-144  2.32E+06
PR-143  3.34E+04
ND-147 1.17E+04

Units a.e mﬁ(mrem/yr) per uCi/sec, except for tritium,

per uCi/sec.

2.34 t.*02
7.67E+07
3.48BE+08
0.00E+00
8.C1E+06

2.42E+08
6.09E+08
1.64E+07
6.93E+07
1.56E+09

1.00E+09
5.77E+08
0.00%+00
0.008+00
0.00E+00

5.86E+05
1.21E+06
0.00E+00
0.00E4+00
5.67E+06

1.54E+08
4.78E+08
5.00E+08
1.67E+07
7.04E-01

1,19E-16
1.51E+"9
4.46E+07
1,28E+09
3.B4E+04

1.11E+04
7.26E+05
1.00E+04
9.47E+03

Gaseous Effluents

roup: CHILD

T.Body

Thyroid

FNP-0-M-011

Kidney

Lung

2.34E+02
7.67E+07
2.86E+08
8.79E+03
2.13E+06

7.51E+07
3.03E4+08
5.03E+07
2.04E+08
9.91E+08

6.22E+08
3.55E+08
1,38E+u7
2.64E+09
4.B2E+04

5.21E+05
8.62E+05
5.96E+07
5.54E+08
4.53E+06

7.59E+07
2.11E+08
2.78E+08
9.46E+06
2.66E-01

5.61E~17
3.19E+08
2.89E+07
1.88E+08
2.56E+06

1.64E+03
1.24E+05
1,66E403
7.33E+02

2.348E402
7.67E4.07
0.00E+00
4.8BE+03
0.00€+00

C.002Z+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.60E+08
4.24E+08
5.77E+08
5.51E+09
1.31E+02

1.05e-14
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.34E+02
7.67E+07
0.00E+00
1.33E+03
2.25E+06

0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00

6.30E+08
0.00E+00
0.00E+00
0.00E+00
0.00E+00

8.38E+05
1.13E+06
3.90E+08
5.99E+09
1,06E+07

0.00E+00
5.06E+09
5.26E+09
2.73E+07
1.17E+00

1.82E-16
4.69E+08
2.37:+07
4.16E+08
1.25E+04

4,86E+03
4.02E+05
5.43E+03
5.20E+03

Table 3-5. Dose Factors for Particulates and lodines
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b e

2.24E+02
7.67E+07
0.00E+00
8.91E+03
0.00E+00

1.37+08
1.77E+08
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0D

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.0%E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.68E+08
3.54E+06
1.50E+08
2.29E+04

0.00E+00
0.00E+00
0.00E+00
0.00E4+00

in mrem/yr

Gen. Rev. 7

GI-LLI

2.34E402
7.678+07
2.05E+08
4.65E+05
6.72E+06

4,49E+07
6.34E+08
9.56E+07
3.84E+08
1.05E+08

1.76E+08
3.71E+07
1.87E+07
1.40E+08
2.40E+08

6.11E+08
2.23E+09
4.01E+09
6,.90E+10
6.74E+08

5.49E+08
1.44E+409
2.18E+09
1.48E+06
2.84E-01

9.04E-17
8.16E+06
1.57E+06
7.99E+0€
2.22E4+07

1,38E+07
1.89E+408
3.60E+07
1.50E+07



Gaseous Effluents

Pathway: VEGETABLE Age Group: ADULT

Nuclide Bone Liver T.Body Thyroid
H-3 0.00E+00 2.26E+03 2,26E+03 2.26E+02
c-14 2.2BE+08 4.55E+407 4.55E+07 d4.55E+(7
pP-32 +.41E+09 B.74E+07 5.44E+07 0.0CE+0N
CR-51 0.00E+00 0.00F+00 d4.64E+04 2.78E+04
MN-54 0.00E+00 3.13:-08 5.97E+07 0.00840¢
FE-55 2.10E+08 1.45E+08 3.38E+07 0.00E+00
FE-59 1.26E+08 2.96E+08 1.14F408 0.00E<0)
CO-58 0.00E+00 3.07E+07 &.89E+07 0.00E+90
Cco-60 0.00E+00 1.57E+08 3.697+06 0.00E-00
NI1-63 1.04E410 7.Z1E+08 3.49E+08 0.00E+00
IN-65 3.17E+08 1.01E+09 4.56E+08 0.00E+00
RB-8% 0.00E+0C 2.19E+J8 1.02E+08 0.00E+00)
SR-89 9.97E+09 0.00%400 2.86E+08 0.00E+00
SR-90 6.05E+11 0,.00E+00 1.48%+11 0.00E+00
Y-91 5.11E406 0.00E+00 1.37E405 0.U0E+00
ZR-95 1.17E406 3.77E+05 2.55E+405 0.00E+00
NB-$5 1.42E+05 7.92E+04 4.26E+04 0.00E+00
RU-103  4.77E+06 0.00E400 2,06E+06 0.00E+00
RU-106  1.93E+08 0.00E+00 2.44E+07 0.00E+00
AG-110M 1.05E+07 9.75E+06 5.79E+06 0.00E+00
TE-125M 9.66E+07 3,50E+07 1,29E+07 2.90F.07
TE-127M 3.49E+08 1.25E+08 4.26E+07 8.92E+07
TE-129M 2,51E+08 2,382+07 3.98E+07 8.64E+07
1-131 8.08E+07 1.16E+08 6.62E407 3.79E+10
1-133 <.09E406 3.63E+06 1.11E+06 5.33E+08
I-135 3.90E+04 1.02E+05 3.77E+04 6.74E+06
CS-134  4.67E+09 1.11E+10 9.08E+09 0.00E+00
CS-136  4.27E+07 1.69E+08 1,21E+08 0.00E+00
CS5-137  6.36E+09 B.70E+09 5.70E+09 0.00E+D0
BA-140  1.29E+08 1.61E+05 8.42E+06 0.00&+00
CE-141  1.97E+05 1.33E405 1,51E+04 0.00E+00
CE-144  3.29E+0/ 1.38E+07 1.77E+06 0.00E+00
PR-143  6.26E+04 2.51E+04 3.10F+03 0.00E+00
ND-147  3.33E+04 3.85E+04 2,31E+03 0.00E+00

Units are mz(mrem/yr) per uCi/sec,

pet uCi/sec,

FNP-0-M-011

Lung

.0CE+00
0.00E+0C
0.00E+00
0 - 09E+00
9.002+00

£ .75E+08
0.02E400
0.00E+90
0.00E+00
0.00E+00

5.91E+05
7.83E+04
1.82E+07
2.72E+08
1.92E+07

3.93E+086
1.42E+09
1.05E+09
1.98E+08
6.33E+06

1.64E+05
3.59E+0%
9.38E+07
2.95E+09
5.49:+04

6.19E+ 4
8.16E+0.
1.45E+04
2.25E+04

Table 3-5, Dose Factors for Particulates and rodines
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2.26E+03
4.55E+07
0.00E+00
6.16E+04
2. 00E+00

3.U8E+07
B. 287407
0.00£+00
0.202+00
0.0GE+CO

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.02E+00

0.00E+00
0.00E+00
0.COE+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.19E+09
1.29E+07
9.81E+08
9.24E+24

9.00E+00
0.00E+00
0.00E+00
0.00E+00

except for tritium, in wrem/yr

Gen. Rev, 7

31-LLI

<.26E+03
4.55E+07
1.582+08
1.17E+07
9.59E+08

8.31E+07
9.8BE+08
6.23E+08
3.14E+09
1.50E+08

6.36E+08
4.33E+07
1.60E+09
1.75E+10
2.81E+09

1.198+09
4.81E+08
. +57E+08
1.25E+10
3.98E+09

3.86E+08
1.17E+09
1,27E+09
3.05E+07
3.26E+06

1.158+405
1.94E+08
1.91E+07
1.68E+08
2.65E+08

5.10E+08
1.11E+10
2.74E+08
1.85E+08



FNP-0-M-011
Gasecus Effluents

Pathway: VEGETABLE Age Group: TEEN

Nuclide Bone Liver T.Body  Thyreid Kidney Lung GI-LLI
H-3 0.00E+00 2.59E403 2.59E+403 2.99E+03 2.59E+03 2.59E+03 2.59E+03
C-14 3.69E+08 7.38E+07 7.38E+07 7.38E+07 7.38E+07 7.38E+07 7.38E+07
P-32 1.61E+09 ~ J9€+07 6.25E+07 O0.0CE+"0 0.00F+00 0 00E+00 1.35£+08
CR-51 ¢.COE+0C 0.C0E+00 6.17E+04 3.43E+ué :.35E+04 8.81E+04 1.04E+07
My -54 0.005+00 4.54E+08 9.01F 07 0.00E+00 1,36E+08 0.00E+00 9.32E+08
FE-55 3.26E+C8 2.31E+08 35.39E+07 0.00E+00 0.0CE+00 1.47E+08 1.00E+08
FE-59 1.79E+,8 4.19E+08 1.62E+08 0.00E+00 ).00E+00 1.32E+08 9.90E+08
1L-58 0.00E+00 4.36E+07 1.00E+08 0.00E+N0  .00E+00 0.00E+00 6.01E+08
CO-60 0.00E+07 2.49E+08 5,60E+08 0.00E+00 .00E+00 0.70E+00 3.24E+09
NI-63 1.61E+10 1.13E409 5.45E+08 0.00E+0C 0.00E+00 0.00E+00 1.B81E+08
ZIN-€5 4.24E+08 1.47E-09 6.87E+08 0.00E+00 9.42E+08 0.00E+00 6.23E+08
RB-86 0.00E+00 2.74%408 1.29E+08 0.00E+00 0.00£+00 0.00E+00 4.05E+07
SR-89 1.51E+10 0.00E+00 4.34E+08 0.00E+00 0.00E+0" 0.C0E+00 1.80E+09
SR-90 7.51E+11 0,00E+00 1.85E+11 0.00E+00 0.00E+00 0.00E+00 2.11E+10
Y-91 7.84E+06 C.00E+00 2.10E+05 0.00E+00 0.00E+00 0.00E+00 3.21E+03
ZR-95 1.72E+06 5.43E:-05 3.74E+05 0.00E-00 7.98E+05 0.00E+00 1.25E+09
NB-95 1.92E+05 1.0/E+05 5.87E+04 0.00F+00 1.03E+05 0.00E+00 4.56E+08
RU-103  6.82E+06 0.00E+00 2.92E+06 0.U0E+00 2.41E+07 0.00E+00 5.70E+08
RU-106  3.10E+08 0.00E+00 3.90E+07 0.00E+00 5.97E+08 0.00%400 1.4BE+10
AG-110M 1.52E+07 1.43E407 B.72E+05 0.00E+00 2.74E+07 0.00E+00 4.03E+09
TE-125M 1.48E+08 5.34E+07 1.98E+07 4.14E+07 0.00E+00 0.00E+00 4.38E+08
TE-127M 5.52E+08 1.96E+08 6.56E+07 1.31E+08 2.24E+09 0.00E+00 1.37€+09
TE-129M 3.62E+08 1.34E+08 5.73E+07 1.17E+08 1.S1E+09 .00E+00 1.36E+09
I1-131 7.69E+07 1.C8E+08 5.78E+07 3.14E+10 1.85£+08 0.00E+00 2.13E+07
I-133 1.94E+06 3.29E+06 1.00E+06 4.59E+08 5.77E+06 0.0VE+00 2.43E+06
I-13% 3.52E+04 9.07E+04 3.36E+04 5.84E+06 1.43E+05 0.00E+00 1.01E+0S
CS-134  7.10E+09 1.67€+10 7.75E+09 0.00E+00 5.31E+09 2.03E+09 2.08E+08
C5-136  4.38E+07 1.72E+08 1.16F+08 0.00E+00 9.37E+07 1.48E+07 1.39E+07
CS-137  1.0lE+10 1.35E+410 4.69E+09 0.00E+00 4.59E+09 1.78E+09 1.92E+08
BA-140  1.38E+08 1.69E+05 8.90E+06 0.00E+00 5.74E+04 1.14E+05 2.13E+08
CE-141  2.83E+05 1.89E+05 2.17E+04 0.00E+0C 8.90E+C1 ,U0E+00 5..1E+08
CE-144  5.27E+407 2.18E+07 2.83E+06 C.COE+00 1.30E«3; 0.00E+0C J.33E+10
PR-143  7.01E+04 2.80E+04 3.49E+03 0.00F+00 1.63E+04 0.00E+00 2.37E+08
ND-147  3.62E+04 3.94E+04 2.36E+03 0.00E+00 2.31E+04 0.00E+00 1.42E+08

Units are m' (mrem/yr) per uCi/sec,

per uCi/sec,

Table 3-5, Dose Factors for Particulates and Iodines
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except for tritium, in mrem/yr
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Gaseous Effiuents

r P-0-M-011

Pathway: VECVTABLE Age Group: CHILD

Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI

H-3 " 00E+0C 4.01£+03 4.01E+03 4.01E+03 4,.01E+03 4.01E+03 4.01E+03
c-14 6.89E+08 1.78f 08 1.78E+08 1.78E+08 1.78E+08 1.7BE+08 1.7BE+08
P-32 3.50%409 1.58:+08 1,308+408 O0.00E+00 0.00E+00 0.00E+00 9.33E+07
CR-51 0.00E+90 0.00EL+00 1.17E+05 &.50E+04 1.78E+04 1.19E+05 6.21E+06
MN-54 0.00E+(D 6.65E+08 1.77E+08 0.00E+00 1.86E+08 0.00E+00 5.S8E+08
FE-55 8.01E+08 4.25E+)8 1,.3JE+08 O0.00E+20 0.00E+00 2.40E+08 ~.87E+07
FE-59 3.98E+08 6.43E+08 3.20E+08 0.00E+00 0.00E+00 1.87E+08 6.70E+08
Co-58 0.00E+00 6.44E+07 1.97E+08 0,.00E+00 O0.00E+00 0.00E+00 3.76E+08
Co-60 0.00E+00 3.78E+08 1.12E+09 0.00E+00 0.00E+00 0(.00E+00 2.10E+09
NI-63 3.95E+410 2.11E+09 1.34E+09 0.00E+00 0.00E+00 N,00E+00 1.42E+08
ZIN-65 8.13E+08 2.17E+09 1.35E+09 0.00E+00 1.36E+09 0.00E+00 3.80E+08
RB-86 0.00E+00 4.52E+08 2.78E+08 0.00E+00 0.00E+00 C.00E+00 2.91E+07
Fi 89 3.60E+10 0.00E+00 1.03F+09 0.00E+00 0.00E+00 0.00E+00 1.39E+09
SK~30 1.24E+12 0.00E+00 3.15E+411 0.00E+00 0.00E+00 0.00E+00 1.67E+10
Y-91 1.86£+07 0.00E+00 4.99E+05 0.00E+00 0.00E+00 0.00E+00 2.48E+09
ZR-95 3.86E+06 B8.48E+05 7.55E+05 0.00E+00 1.21E+06 0.00E+00 8.85E+08
NB-95 4.11%+05 1.60E+05 1.14E+05 0.00E+00 1.50E+05 0.00E+00 2.96E+08
RU=103 1 Z3E+07 0.00E+00 5.90E+06 0.00E+00 3.86E+07 0.00E+00 3.97E+08
RU-106  7.45"+08 0.00E+00 9.30E+07 0.GOE+00 1.01E+09 0.00E+00 1.16E+10
AG-110M 3.21E+07 2.17E+407 1.73E+07 0.00E+00 4.04E+07 0.00E+00 2.58E+09
TE-125M 3.51E+08 9.50E+07 4.67E+07 9.84E+07 0.00E+00 0.00E+00 3.38E+08
TE-127M 1.32E+09 J.56E+08 1.57E+08 3.16E+08 3.77E+0S 0.00E+00 1.07E+09
TE-129M B8.41E+08 2.35E+408 1.31E+08 2.71E+08 2.47E+09 0.00E+00 1.03E+09
I-131 1.43E+08 1.44E+08 B.17E+407 4.76E+10 2.36E+08 0.CO0E+00 1.28E+07
I-133 3,53E+06 4.37E+0¢ 1.65E+06 8.12E+08 7.28E+06 0.00E+00 1.76E+0d
I1-135 5.26E+04 1.13E+05 5.33E+04 9.98E+06 1.73E+05 0.00E+00 8.59E+04
CS-134  1.60E+10 2.63E+10 5.55E+09 0.00E+00 8.15E+09 2.93E+09 1.42E+08
C8-136 B8.24E+07 2.27E+08 1.47E-08 0.00E+00 1.21E+08 1.80E+07 7.96E+06
CS-137 2.39E+10 2.29E+10 3.38E+09 J.00E+00 7.46E+09 2.6B8E+09 1.43E+08
BA-140 2.77E+08 2.42E+05 1.62E+07 0.00E+00 7.89E+04 1.45E+05 1.40E+08
CE-141 6.56E+05 3.27E+405% 4.86E+04 0.00E+00 1.43E+05 0.00E+00 4.08E+08
CE-144  1.27E+408 3.98E+/] 6.78E+06 0,00E+00 2.21E+07 0.00E+00 1.04E+10
PR-143  1.46E+05 4.37E-04 7.23E+03 0.00E+00 2.37E+04 0.00E+00 1.57E+08
ND-147  7.15E+04 5.79F+04 4.48E+03 0.00E+00 3.18E+04 0.00E+00 9.17E+07

Units are m’ (mrem/yr) g

per uCi/sec.

Table 3-5. Dose Fartors for Particulates and Ioa 1es

3-49

ar uCi/sec, except for tritium, in mrem/yr
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3.8

FNP-0-M-011
Gaseous Effluents

COMEOSITE ANALYSES

For radionuclides not determined in each batch or weekly composite
the dose contribution to the current calendar month or quarter
cumilative summation may be approximated by assuming an average
monthly or quarterly concentration based on the pravious monthly
or quarterly composite analyses. The nuclides determined from
composite analyses are H-3, Sr-809, Sr-90, and gross alpha.

DOSE PROJECTIONS

Dose projections shall be made at least once in every 31 days,
based on expected operating conditions. The projected doses from
noble gases and from particulates shall be compared to projected
dose limits of 0.2 mrad to ai: for gamma radiation, 0.4 mrad to
air for beta radiation, and 0.3 mrem to any organ., These are
monthly dose limits.

3-50 Rev. 10



FNP-0-M-011

CHAPTER 4
TOTAL DOSE

(Dose Assessment for Environmental Radiation Standards)

The Radiological Effluent Technical Specification 3.11.4 specifies
in the Action that when the calculated doses associated with the
effluent releases exceed twice the limits of any one of the
Specifications 3.11.1.2, 3.11.2.2 or 3.11.2.3, it is required to
prepare and submit a Special Report to the Commission and limit
subsequent releases such that the dose or dose commitment to the
critical individual from al) uranium fuel cycle sources is limited
to <25 mrem to the total body or any organ (except the thyroid,
which is limited to <75 mrem) over 12 consecutive months.

The dose assessment which will be described in a Special Report,
shall include dose contributions from direct radiation from the
plant and its components. A variety of techniques is available
for assessing this contribution. A simple calculation may be
sufficient to demonstrate that the contribution is unimportant, or
condit.>ns may dictate more complex analyses. The most
appropriate assessment technigue will be determined in the course
of preparing the Special Report and will be documented in the
Special Report.

There are no other uranium fuel cycle sources within a 50 mile
radius.

4-1 Gen. Revy, 7



FNP-0-M-011

CHAPTER 5

RADIOLOGICAL ENVIRONMENTAL. MONIT” (ING LOCATIONS

Table 5-1 and Figures 5-1, 5-2, and 5-3 provide the Radiological
Environmental Monitor. g point locations.

5--1 Gen., Rev, 7



FNP-0-M-011
RADIOLOGICAL ENVIRONMENTAL MONTIORING LOCATIONS

EXPOSURE PATHWAY SAMPLING LCZATIONS* SAMPLE
AND,"UR SAMPLE IDENTIFICATION
1. AIRBORNE

a. Particv ates Indicator Stations:

‘River Intake Structure (ESE-0.8 miles) PI - 0501
South Perimeter (SSE-1.0 milesg) PI - 0701
Plant Fntrance (WSW-0.9 miles) PI - 1101
North Perimeter (N-0,.8 milesg) PI - 1601
Control Stations:

Blakely, GA (NE-15 miles) PB - 0215
Dothan, AL (W-18 miles) PB - 1218

'Neals Landing, FL (SSE-186 miles) PB - 0718
Community Stations:

Great Southern Paper Co. (SSE-3 miles) PC - 0703

~shford, AL (WSW-8 miles) PC - 1108
Columbia, AL (N-5 miles) PC - 1805

b. Radioiodine Indicator Stations:
River Intake &.ructure (ESE-0.8 miles) II - 0501
South Permitc® (SSE-1.00 miles) 11 - 701
Plant Entrance (WSW-0.9 miles) I1 - 1101

North Perimeter (N-0.8 miles) II - 1601
Control Stations:

Blakely, GA (NE-15 miles) IB - 0215

lDothan, AL (W-18 miles) IE - 1218
Neals Landing, FL (SSE-18 miles) IB - 0718

2Community Stations:
Great Southern Paper Co. (SSE-3 miles) IC - €703
2. Direct Radiation Indicai.or Stations:

Plant Perimeter

(NNE-0.9 miles) RI - 0101
(NE~1.0 miles) _T - 0201
(ENE-0.9 miles) RI - 0301
(E~0.8 miles) RI - 0401
(ESE~0.8 miles) RI - 0501
(SE~1.1 miles) RI - 0601
(SSE-1.0 miles) RI - 07C1
($-1.0 miles) RI - 0601
(SSW~1.0 miles) RI - 0301
(SW-0.9 miles) RI - 1701
(WSW-0.9 miles) RI - 1101

*Distance as measured from the centerpoint between Unit 1 and Unit 2 plant
,vent stacks,

,Not required by Tech. Specs. Used as a spare station
Not required by Tech. Specs. Use for comparison purposes with State of 2
EPD

Table 5-1. Radiological environmental Monitoring Locations
52 Rev, 10




"NP-0-M-011
RADIOLOGICAL ENVIRONMENTAL MONTIORING LOCATIONS

EXPOSURE PATHWAY SAMPLING LOCATIONS SAMPLE
AND/OR SAMPLE IDENTIFICATION

(W=0.8 miles) 1201
(WNW-0.8 miles) 1301
(NW-1.1 miles) 1401
(NNW-0.9 miles) 1501
(N~0.8 miles) 1601

Control Stations:

Blakely, GA, (NE-15 mileg)

Neais Landing, L (SSE-18 miles)
Dothan, AL (W-15 miles)

Dothan, AL (W-18 miles)

Webb, AL (WNW-1l miles’
Haleburg, AL (N-12 miles)

0215
0718
121%
1218
1311
1612

G-

Community Stations:
(NNE~4 miles) 0104
(NE~4 miles) 204
(ENE-4 miles) 0304
(E-5 miles) - 0405
(ESE-5 miles) - 0505
(SE-5 miles) 0605
(SSE-3 miles) 0703
(5-5 miles) 0805
(SSW-4 miles) 0904
(SW-1.2 miles) 1001
(SW-5 miles) 1005
(WSW-" miles) 1104
(WSW-8 miles) 1108
(W-4 miles) 1204
(WNW-4 miles) 1304
(NW-4 miles) 1404
(NNW-4 miles) 1504
(N-5 miles) 1605

3. WATERBORMNE Indicator Station:
a. Surface Great Southern Paper
Intake Structure (River Mile-40)
Control Station:
Andrews Lock & Dam
Upper Pier (River Mile-47)

Indicator Station:
Great Southern Paper
Co. Well (SSE~4 miles)

Control Station:
Whatley Well (SW-1.2 miles) WGB - 10

Table 5-1. Radiological Environmental Monitoring Locations (con't)




FNP-0-M-011
RADIOLOGICAL ENVIRONMENTAL MONTIORING LOCATIONS

EXPOSURE PATHWAY SAMPLING LOCATIONS SAMPLE
AND/OR SAMPLE IDENTIFICATION

¢. Sediment Indicator Station:
Smith's Bend
(River Mile-41) RSI

Control Station:
Andrews Lock & Dam

Reservoir (River Mile-47) RSB
4, INGESTION

a. rudk Indicator Station:

None (There are no milk animals -
within 5 miles per the
current land use surey)

Control Station:
Ray Lewis Dairy
Ashford, AL (WSW-14 miles) MB-1114

b. Fish Indicator Station:
Smith Bend (River Mile-41)
Game Fish FGI
Bottom Feeding Fish FBI
Control Station:
Andrews Lock & Dam
Reservoir (River Mile-47)
Game Fish FGB
Bottom Feeding Fish FBB

¢. Forage Indicator Stations:
South Southeast Perime‘er (SSE-1.0 miles) FI - 0701 l
Nortn Perimeter (N-0.8 miles) FI - 1601
South Perimeter (S-1.0 miles) FI - 0801
Northeast Perimeter (NE-1.0 miles) FI - 0201 I
Control Station:
Dothan, Alabama (W-18 miles) FB - 1218 |

'Alternate forage plots

Table 5-1. Radiological Environmental Monitoiing Locations (con't)

5-4 Rev. 10
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FNP-0-M-011
RADIOLOGICAL ENVIRONMENTAL MONITORING LOCATIONS
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Figure 5-2. Airborne Sampling Locations at Farley Nuclear Plant, 0
- 20 miles
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FNP-0-M-011

RADICLOGICAL ENVIRONMENTAL MONITORING LOCATIONS
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FNP-0-M-011

CHAPTER 6

METEOROLOGICAL SUMMARY

Tables 6-1 through 6-4 provide a summary of meteorological data
for the years 1971 through 1975, The annual average X/Q and DA
values for the ground level and mixed mode releases are taken from

this data.

The selection of annual average value for site boundary is made by
using the highest value for any sector (see Table 3-2 for site

ry and nearest receptor distances). The determination of
annual average values for nearest receptor is made b{ comparing
the X/Q and D/Q values at each near receptor, and se ecting the
highest of these values. Near resident locations are based on the

annual land use census.

The nearest receptor is at 1.2 miles in the SW sector, and is the
same for the mixed mode and ground level releases.

For the data presented in Tables 6-1 through 6-4, the annual
average X/Q and D/Q values are:

Plant Stack (mixed mode)
Site boundary:
(X?Q)v = 1,08 E-6 at SSE, 0.5 - 0.99 mile

Nearest receptor:

(XAR),, = 8.03 E-7

(DAR),, = 1.05 E-8

Turbine Building and ILRT (ground level)
Site boundary:

(XAR), = 4.87 E-5 at §, 0.5 - 0.99 mile

Nearest receptor:
(XAR),, = 8.74 E-6
(DAR),, = 2.64 E-8

6-1 Rev. 10




Sector

N
NNE
NE
ENE

E
ESE
SE
SSE

S
Ssw
Sw
WSW

W
WNW
Nw
NNW

Note:

Meteorological Summary

FARLEY NUCLEAR FLANT

FNP-0-M-011

DISPERSION PARAMETER X/Q FOR MIXED MODE

Distance to the control location, in miles

0.25-0.5

2.16E~06
2.35E-06
2.23E-06
1.12E-06

1.20E-06
1.55e-06
2.47E-06
2.77E~06

2.555-06
2.02E-06
2.05E-06
1.89E-06

1.67E-06
1.43E-06
1.32E-06
1.66E-06

0.5-0.99

9.21E-07
1.02E-06
9.61E-07
5.03e-07

5.21E-07
6.43E-07
9.69E-07
1.08E-06

9.37E-07
8.29E-07
8.34E-07
7.41E-07

6.74E-07
5.97E-07
5.65E-07
7.21E-07

Values are based on the
and 1975,

1.0-1.49

5.92E-07
6.18E-07
6.06E-07
3.76E-07

3.57E-07
3.83E-07
5.52E-07
6.57E-07

5.90E-07
6.30E-07
8.03e-07
7.33E-07

5.81E-07
4.11E-07
3.88E-07
4.85E-07

Table 6-1. X/Q Values for the Plant Stack

6-2

1.5-1.99

3.83E-07
3.82E-07
3.86E-07
2.65E-07

2.45e-07
2.44E-07
3.47e-07
4.34E-07

4.09e-07
4.16E-07
5.07e-07
4.66E-07

4.12E-07
3.13e-07
2.68E-07
3.23E-07

2.0-2.49

2.42E-07
2.34E-07
2.40E-07
1.76E~07

1.60E-07
1.55E-07
2.19g-07
2.81E-07

2.74E-07
2.66E-07
3.16E-07
2.88E-07

2.53E-07
2.17E-07
1.77E-07
2.07E-07

jeint frequency data between 1971

Gen. Revy. 7



Sector

NNE
NE
ENE

E
ESE
SE
SSE

SSW

WSW

Table 6-1

S e S e o =

Pt Pk o

Meteorological Summary

FARLEY NUCLEAR PLANT

FNP-0-M~011

DISPERSION PARAMETER X/Q FOR MIXED MODE
(Continued)

Distance to

.5-2.99

65807
.55E-07
.61E-07
+22E-07

12E-07
.07E-07
.51E-07
.96E~-07

.96E-07
.84E-07
.13E-07
.92E-07

.68E-07
. T4E=07
.37E-07
+42E-07

3.

DO D e

-

.

values are based
and 1975.

the control

0-3.49

.24E-07
.15E-07
.19E-07
.28E~-08

.54E-08
.13E-08
.14E-07
.S0E-07

.52E-07
. 39E-07
.60E-07
.57E-07

.69E-07
. 12E-07
. 24E-07
.07E~07

3.

oo -J WO WO -

P

=

location, in miles

$-3.99

.01E-07
.23E-08
.62E-08
.61E-08

.09E-08
. 75E-08
.50E-08
. 26E-07

.29e-07
. 22E-07
.30E-07
.28E-07

. 34E-07
. 35-07
.18E-07
.04E-07

“

oo 0o o OO W

e

O b s

.0-4.49

.11E-08
. 2BE-08
.63E-08
.88E-08

.43E-08
.12E-08
.61E-08
.15E-07

-18E~07
.18E-07
.27E~07
.13E-07

.19E-07
.21E-07
.06E-07
. 36E-08

o

—guum Lo A IR IS e o]

]

0 O =

on the joint frequency data between

. X/Q Values for the Plant Stack (Continued)

.5-4.99

+27E-08
.48E-08
. 79E-08
.24E-08

.86E-08
.58E-08
.BBE-08
.05e-07

.09E-07
.08E~07
.15E-07
.02E-07

.08E~07
.09E-07
.60E-08
.50E-08

1971




Metecrological Summary

FARLEY NUCLEAR PLANT
DISPERSION PARAMETER X/Q FOR GROUND LEVEL RELEASES

FNP-0-M-011

Distance to the control location, in miles

0.25-0.5

7.25E-05
6.16E-05
5.86E~05
5.27E-05

6.28E~05
6.18E-05
9.48E-05
1.44E-04

1.55e-04
9.78E-05
7.40E-05
6.01E-05

5.76E-05
5.55E-05
5.67E-05
6.60E-05

0.5-0.99

2.38E-05
2.02E-05
1.94E-05
1.74E-05

2.02E-05
1.97e-05
3.01E-05
4.55E-05

4.87E-05
3.12E-05
2.40E-05
1.97E-05

1.88E-05
1.82E-05
1.86E-05
2.16E-05

1.0-1.49

8.63E-06
7.32E-06
7.04E~06
6.32E-06

7.27E-06
7.09E~06
1.07E-05
1,61E-05

1.72E-05
1.11E-05
8.74E-06
7.18E-06

6.79E-06
6.55E-06
6.76E-06
7.85E-06

1,5-1.99

4.02E-06
3.39E-06
3.24E-06
2.92E~06

3.4CE-06
3.33E-06
5.06E-06
7.65E-06

8.20E-06
5.23E-06
4.05E-06
3.31E-06

3.14E-06
3.03E-06
3.14E-06
3.65E-06

2.0-2.49

2.05E-06
1.73E~06
1.65E-06
1.49E-06

1,75E-06
1.72E-06
2.63E-06
3.99E-06

4.28E-06
2.71E-06
2.07e-06
1.68E-06

1.60E~06
1.55E-06
1.60E-06
1.87E-06

Note: Values are based on the ioint frequency data between 1971

and 1975,

Table 6-2. X/Q Values for Ground Level Releases

6~-4
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Sector

$¥37 §23" geE" gag-

Note:

Meteorological Summury

FARLEY NUCLEAR PLANT
DISPERSION PARAMETER X/Q FOR GROUND LEVEL RELEASES

(Continued)

FNP-0-M-011

Distance to the control location, in miles

2.5-2.99

1.19E-06
1.00E-06
9.47e-07
8.56E-07

1.02E-06
1.02E-06
1.54E-06
2.34E-06

2 . 51!‘06
1.58E~06
1.20E-06
9.65E-07

9.20E-07
8.92E-07
9.25E-07
1.10E-06

00‘3.‘9

. 24E-07
.94E-07
.54E~07
. 92E-07

3
8
6
6
5
7.08E~07
1.07E-06
b 8
1
1
8
6
6
6
6

64E-06

. 76E~-06
.10%-06
. 30E-07
.67E~07

.18E-07
+41E-07
7.

S0E-07

3.5-3.99

6.09E-07
5.13e-07
4.82E-07
4.37e-07

5.24E~07
5.18e~07
7.99E-07
1.22E-06

1.31E-06
8.17E-07
6.12E-07
4.91E-07

4.71E-07
4.56E-07
4.73E-07
5.54E-07

.0-4.49

«35E-07
. 50E-07
. 23E-07
.82E-07

Y
5
4
4
3
4.61E-07
4.56E-07
7.04E-07
1.
1
7
5
4
4
5
R
-

08E-06

. 16E-06
.19E-07
. 38E-07
.31E-07

«13E-07
.01E-07
.16E~07
.87E-07

Values are based on the joint frequency data between
and 1975,

Table 6-2. X/Q Values for Ground Level Releases (Continued)

6-5

N
-
3
30
3
4

4
6
9
1
6
4,
3
3
3
3
4

.5-4.99

. 71E-07
96E-07
71E~07
.37E-07

.06E~07
.02E-07
.20E-07
.49€-07

.02E-06
«33E-07
73E~07
. 79E-07

.63E-07
.52E-07
.65E-07
.28E-07

1971
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FNP-0-M-011
Meteorological Summary
FARLEY NUCLEAR PLANT
DEPOSITION PARAMETER D/Q FOR MIXED MODE
Distance to the control location, in miles

Sector 0.25-0.5 0.5-0.99 1.0-1.49 1.5-1.99 2.0-2.49
N 3.82E-08 1.78E~03 7.53E~09 3.39E-09 1.62E~09
NNE 4.57E~08 2.08E-08 8.69E-09 3.88E-09 1.85E-09
NE 4.78E-08 2.20E-08 9.08E-09 4.03E-09 1.92E-09
ENE 2.67E-08 1.32E-08 5.63E-09 2.54E-09 1.22E-09
E 2.87E~08 1.40E-08 5.77e-09 2.55E-09 1.22E-09
ESE 3.29E-08 1.53E-08 6.17e-09 2.70E-09 1.28E~09
SE 5.30E-08 2.37E-08 9.31E-09 4.01E-09 1,90E-09
SSE 5.07e-08 2.35E-08 9.53E-09 4.19e-09 1.99e-09
] 4.86E-08 2.29E~08 9.16E-09 4.00E-09 1.90E-09
Ssw 4.29E-08 2.10E-08 9.09e-09 3.97E-09 1.88E-09
Sw 4.70E-08 2.28E-08 1.05e-08 4.39E-09 2.04E-09
WSW 4.46E-08 2.17E-08 9.88E-09 4.12E-09 1.92e-09
W 3.96E-08 1.94E-08 8.39E-09 3.63E-09 1.70E~09
WNW 3.22E-08 1.56E-08 6.35E-09 2.85E~09 1.37E-09
NW 2.83E-08 1.35e-08 5.55E-09 2.46E-09 1.18E-09
NNwW 3.24E-08 1.55e-08 6.59E-09 2.97E-09 1.42E-09

Note: Values gre based on the joint frequercy data between 1971
ard 1975,

Table 6-3., D/Q Values for the Plant Stack

66 Gen. Rev, 7



Sector

N
NNE
NE
ENE

E
ESE
SE
SSE

s
SSwW
SW
WSW

W
WNW
NwW
NNW

Note:

Meteorological Summary
FARLEY NUCLEAR PLANT

FNP-0-M--011

DEPOSITION PARAMETER D/Q FOR MIXED MODE
(Continued)

Distance to the control

2.5-2.99

8.71E-10
9.91E-10
1.03E-09
6.57E~10

6.57e-10
6.8BE-10
1.01e-09
1.07e-09

1.02E-09
1.00E-09
1.08E-09
1.02E-09

9.00E-10
7.33E-10
6.37E~10
7.66E~10

3.0-3.49

-64E~10
.43E-10
.65E-10
.22E-10

.20E-10
.40E-10
.48E~10
.85E-10

.452-10
.41E-10
.90E-10
.51E-10

«92E-10
.95E-10
.11E-10
.95E~10

L S (=il e e N O o &

Values are based on the
and 1975,

location, in miles

.5-3.99

.10E-10
+44E-10
.62E-10
.96E-10

3
3
4
i
2
2.96E-10
3.09€-10
4.55e-10
4.
“
N
4
<
“
3
2
3

79E-10

.59E-10
.50E-10
.81E-10
.53E-10

.13E-10
.52E-10
91E-10
.45E-10

4

3
3
3
2
2
2
3
B
3.
3
4
3
3
3.
2.
R

.0-4.49

.82E-10
.98E-10
. 55E-10

.55E-10
.660~10
.90E-10
«12E-10

94E-10

.86E~10
.12E-10

.54E~10

05E-10
S0E-10
97E-10

Table 6-3. D/Q Values for the Plant Stack (Continued)

6~7

4.5-4.99

2.91E-10
.30E-10
.43E-10
+20E-10

.20E~10
.298-10
. 36E-10
.552-10

.40E-10
.32E-10
.53E~10
.328-10

.04E~10
.65E~10
.14E-10
.56E-10

PO W wWwww wwes N oW w

joint frequency data between 1971
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Meteorological Summary

FARLEY NUCLEAR PLANT

FNP-0-M-011

DEPOSITION PARAMETER D/Q FOR GROUND LEVEL RELEASES
Distance to the control

Sector 0.25~0.5
N 2,50E-07
NNE 2.48E-07
NE 2.49e-07
ENE 1.69E-07
E 1.69E-07
ESE 1.80E-07
SE 2.7%58-07
SSE 3.66E-07
s 3.70E-07
SSW 2.75E~07
Sw 2.60E-07
WSw 2.31E-G7
W 2.11E-07
WNW 1.83E-07
Nw 1.74g-07
NNW 2.13e-07
Note:
and 1975,

Table 6-4,

0.5-0.99

7.84E-08
7.77€~08
7.80E-08
5.29E-08

5,28E-08
5.54E~08
8.63E-08
1.15e-07

1.16E-07
8.62E-08
8.15e-08
7.24E-08

6.61E-08
5.73E-08
5.45E-08
6.€7E-08

Lol S0 SR N1 [

SR ol ol N NN W WK

location, in miles

.0-1.49

.53E-08
.51E-08
.52E-08
.71E-08

. 71E-08
. 79E-0F.
. 79E-08
.71E-08

. 75E~08
.79E~08
.64E-08
.34E-08

.14E-08
.85E-08
. 76E~08
. 16E~08

1.

(oo RN . O = b= b Lol o+ JWs ) NO OO

D/Q Values for Ground Level Releases

6-8

Gen.

Rev, 7

5-1.99 2.0-2.49
«61E-09  4.2BE-09
53E-09  4.24E-09
.S7TE-09  4.26E-09
.48E-09  2,8B8E-09
.4BE~09  2,BBE-09
.80E-09  3.02E-09
.06E-08  4.71E-09
.41E-08  6.25E-09
+42E-08  6.33E-09
.06E~08 4,70E~09
.0CE-08  4.45E-09
.88E-09  3,95E-09
.11E-09  3,61E-09
.02E-09  3.12E-09
.68E-09  2.97E-09
«19E-09  3.64E-09

Values are based on the joint frequency data between 1971



FNP-0-M-011
Meteorological Summary

FAFLEY NUCLEAR PLANT
DEPOSITION PARAMETER D/Q FOR GROUND LEVEL RELEASES
(Continued)

Distance to the control location, in miles

Sector 2.5-2.99 3.0-3.49 3.5-3.99 4.0-4.49 4.5-4.99
N 2.22E-09 1.45e~-09 9.79E-10 8.27E-10 6.99E-10
NNE 2.20E-09 1.43E-09 9.71E-10 8.20E-10 6.93E-10
NE 2.21E-09 1.44E-09 9.75E-10 8.23E-10 6.96E-10
ENE 1.50E-09 9.76E-10 6.60E-10 5.58E-10 4.72E-10
E 1.50E-09 9.75E-10 6.60E-10 5.57E-10 4.71E-10
ESE 1.57e-09 1.02E-09 6.72E-10 5.85E-10 4.94E-10
SE 2.44E-09 1,59€-09 1.08E-09 9.11E-10  7.70E-10
SSE 3.25E-09 2.12E-09 1,43E-09 1.21E-09 1,.02E-09
s 3.29E-09 2 14E-09 1,.45e-09 1.22E-09 1.04E-09
SSW 2.44E-09 1.59E-09 1.08E-09 9.1CE-10  7.69E-10
Sw 2.31E-09 1,51E-09 1.02E-09 8.6VE-10 7.27E-10
WSW 2.05E-09 1.34E-09 9.04E-10 7.64E-10 6.46E-10
w 1.87E-09 1.22E-09 8.25E-10 6.97E-10 5.90E-10
WNW 1.62E-09 1.06E-09 7.15E-10 6.04E-10 5.11E-10
NW 1.54e-09 1.01E-09 6.80E-10 5.75E-10 4.86E-10
NNW 1.89E-09 1.23E-09 8.34E-10 7.04E-10 5.95E-10
Note: Valgel are baced on the joint frequency data between 1971 and
1975.

Table 6-4. D/Q Values for Ground Level Releases (Continued)
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FNP-0-M-011

APPENDIX

ODCM EQUATIONS AND SOURCES

The equation number used in the text is indicated, alon? with the
egquation and an explanation of the origin of the equation. Terms
and factors are not defined here since they are described in
detail in the text.

Equation Origin
3.1 c

o ]
A
—

This is the equation that must be satisfied to meet
10CFR20, Appendix B, Table II, Column 2 requirements at
the discharge point of the site.

v e 2 ICLUIP *fu’p
Ci,l -: p
u=1
F

u

This equation is the derived concentration of
radionuclide, i, at the site boundary considering all
liquid pathways discharging radioactive water.

2.3 ! A O,
i gl
54
MPC

i

This is the requirement for multiple release pathways
to meet 10CFR20 concentration limits.

A-1 Rev., 10




Equation
2.4

2.5

2.6

.7

2.8

2.9

2.10

FNP-0-M-011
ODCM Equations and Sources

Origin
: Cx,u,p .fu,p
i F
u S”u 2
MPC y

i

This defines the pathway apportionment factor with the
restriction of equation 2.5.

L AF
P

The sum of the apportionment factor shall not exceed
one. Requirement to meet 10CFR20 concentration limits.

y $13

1 4
i,u,p
mu'p - o x e e e . e
A!‘u,P i MPC,

This is the definition of the minimum dilution factor
required for the pathway to meet 10CFR20 concentration
limits.

D‘u,, = 2 m\w

This is the definition of the required dilution factor.
The factor of 2 is the safety factor.

u,p i

This is the formula used to calculate the minimum
required dilution factor.

Da - Dr“3

u,p
M\J.P o z CU?,U.P
Drh i

This is the definition of the monitor setpoint in the
units of uCi/ml,

Sl’Cu'lb = !:' * Mu,p + Bu,p

This is the derived monitor setpeint in the units of
cpm.

A-2 Rev., 10




Equation

2.11

2.12

2.13

2.14

2.15

3.1

3.2

FNP-0-M-011
ODCM Equations and Sources

Origin
el A, Botc,n)

This is the definition of the dose to an organ, 1, for
each liquid release. Taken from NUREG-0133, page 15,

f

F, o cwnsit

Nlgiag

This is the definition of the near field average
dilution factor for each release pathway. Adapted from
NUREG-0133, page 16,

ﬁlt o Ko [U! Brx N Uv Cr:v] DF;T
This is the organ, t, dose commitment factor taken from
NUREG-0133, page 16 with invertebrate and drinking

water deleted and irrigation-vegetable consumption from
Reg. Guide 1.109 adapted from equation A-13,

p(lee®t ¢ £ om0 (et )
Cr” - M1 Ei o * 1 i i b e-xigh
Y A P A

This is the equation that defines the concentration of
radionuclide, i, in vegetable, v, from the irrigation
of crops with contaminated river water. Adapted from
Reg. Guide 1.109 equation A-8 and A-9.

CF, = M

Equation for tritium adapted from Reg. Guide 1.109
equations A-10 and A-9.

XQ = [(1-E}(XA),,,, + E(XQ) ]

This is the algebraic equivalent of Reg. Guide 1.111
(Ref. 3) statement following equati-n (8):

gnd

"... elevated release 100(1-E, ) percent of the time and
as a ground release E, percent of the time,"

This equation is the same as 3.1, but with D/Q instead
of XN.

A-3 Rev. 10




Equation
3! 3

3"

3.5

3.6

3.7

3.8

FNP-0-M-011
ODCM Equations and Sources

Origin
Ew=l if (W,A) <1
or h < h
E = 2.58-1.58 (W Au) if 1 < (WA) £1.5
E=0.3-0.06 (W A) if 1.5 < (W, A1) € 5.0
E=0 if (W A1) > 5.0

The equations for E are taken from Reg. Guide 1.111
equations (6), (7), and (8).

(XR),,, = 2.032 k, / (0, £, I,)

This is Reg. Guide 1.111 equation (3), with h, = 0 for
a ground release. Also, in this equation x has become
t,, the index i is dropped from U, and N and n ., are
taken care of in the sum over j, ,, and v.

k, is added according tc the discussion following
equation (3) in Reg. Guide 1.111 (March, 1976) (Ref. 2)
page 1.111-9:

"(1) Sites in open terrain ... multiply bv open terrain
correction factor (Fig. 2)"

I = (', + 0.50° /m)'/?

This is Reg. Guide 1.111 equation (9).
L5 (007 o

| B 2
This is Reg. Guide 1.111 equation (9), second part.

k ~[(h,/0,)’ 2]
(m)olov d (2‘032 ko/(uolov re d )) e

This is Reg. Guide 1.111 equation (3), with changes as
noted above for equation 3.4, and o, instead of I
according to the comment in Reg. Guidé 1.111 with the
definition of [ .

h,e =h +hw »h =@

This is Reg. Guide 1.111 equation (4).



Equation
3.9

3.10

3.11

3.12

3.13

3.14

FNP-0-M-011
ODCM Equations and Sources

origin
c w315 -WA,, )d

elev

This is Reg. Guide 1.111 equation (5).
h, =144d WA, V7 (5,4

pr elev

This is from Briggs, Plume Rise, (Rer. 5) equation
4.33, page 59,

hpr <3 (wo/ﬁolov)d

This is from Briggs, Plume Rise, equation 5.2, page 59.
R, S LB UE AL M e

pr elev

This is from Briggs, Plume Rise, equation 4.28, page
59. However, note in the discussion following that
equation that since there is no data to support the
theory, the ">" sign in the equation shown in Briggs is
changed to a "<" sign, using the expression as a upper
limit to be conservative,

F, = (p,/0) W_ (d2)°

This is from Briggs, Plume Rise, equation 4.19b, page
27.

§ = (9.8/T) (8T/8z + 9.8 x 10°})

§ = stability parameter from Briggs, Plume Rise,
equation 4.16, page 27.

§ = (g/T) (38/82)

30/9z = dT/3z + 9.8 deg C/Km

This latter expression is from Meteorology and Atomic
Energy (Ref. 6), page 192, in the text following
equation (5.9).

The units in equation 3.14 are Az in m and temperature
in deg K. (g = 9.8 m/sec squared)
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Equation
3.15

3.16

3.17

3.18

3.19

3.20

FNP- )-M-011

ODCM Equations and Sources

Origin
(D/Q)”v -k, £, 6.‘,” (0.3927 | )

This is for ground releases, and is from Reg. Guide
1.111, page 12, in the section on Dry Deposition. The
relative deposition rate (8, ) is multiplied by the
fraction of the release in thaf sector (f ) and divide”
by the cross wind distance.

Since the sector is 22.5 degrees wide (0.3927 radians),
the cross wind distance is 0.3927 r, at distance | P

ke is as given in equations 3.4 and 3.7,
(D)o, = ke £o &,,47 (0.3927 r,)

This is for elevated releases, and the development is
the same as for equation 3.14,

500 mrem/yr F,
(XQ), x F

This is aerived from NUREG-0133 equation on page 22 for
noble gases, whole body dose.

tt Kl in <

3000 mrem/yr F,
(XQ), x F

This is derived from NUREG-0133 equation on page 22 for
noble gases, skin dose.

I (L, + l.lM‘) Q, <

i

500 mrem/yr F,

Qv-
(XR), X F x K,

This is derived from equation 3.18.
S, =E(Q/F) +b

This is from a units conversion of Q, in equation 3.19
to cpm, plus background.
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Equation
3.21

3.22

3.23

3.24

3.25

3.26

FNP-0-M-011
ODCM Equations and Sources

Origin
S =E(Q/F, ) +Db
This is equation 3.20 for a specific case.
LK I, [(XR), Q,] < 250 mrem yr
This is NUREG-0133 organ dose quation from page 22,

with V. = 0, and with unit dote rate limit equal to
half of site limit.

Ll +1.M) I ((XAR), Q,) < 1500 mrem/yr

This is NUREG-1033 organ dose equation from page 22,
with V. = 0, ' with unit dose rate iimit equal to
half of site limit,

L LI, [P, W Q. ]<75 mrenyr

This is NUREG-0133 organ dose equaticn from page 22,
with W, = 0, and with unit dose rate limit equal to
half of site limit. Als», it is summed over all
pathways, as indicated in the definition of P, .

13y

Do, =1 24 x107" tm 1 ot 5 (XAQ),e, @

1)v

-4
Dop = 1.14 x 107" 1 N I a¢, L (xR, 0

Equations 3.25 and 3.26 are NUREG—013%, page 28,
converted to hour}y values. 3,17 x 10° 1/sec/year
becomes 1.14 x 10 1/hr/year.

B =0 and b, =0,




Equation

3.27

3.28

3.29

3.30

FNP-0-M-011
ODCM Equations and Sources

Origin
-8 -
D = 3,17 x 10 1: M, 5 (X/O)v Q.

D, = 3.17x 107" I N I (XR), Q

i
v

iv

Equations 3.27 and 3.28 are from NUREG-0133, page 28,
with B, = 0 and b, = 0,

-4 5 .
Dora = 1 X 101 3, 3, £, R, Ly 08 LN,

This is from NUREG-0133, page 29, with time in hours,
and W = 0 and w, = 0.

-3
D,, =3.17x10" L ¢ Rioea W, Q.
ip v

This is from NUREG-0133, page 29 again, with W, = 0 and

w, =0,

A-8 Rev., 10




