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()'% The OETSITE DOSE CAICE.ATION PRiUAL is a supporting docunent of the

RADICIfGICAL DTIL'DT TICHNICAL SPICIFICATIONS. As such the CD 01

describes the methodology and paraneters to be used in the calculaticn

of offsite doses due to radioactive liquid and gaseous effluents and in

the calculation of liquid and gaseous effluent renitoring instramenta-

tion alarm / trip setpoints. The 0001 centains a list and graphical

description of the specific carple locations for the radiological envi-

ren ental nonitoring program. A mini.%m OPERABLE configuration of the

liquid and gaseous radwaste treat: ment systems is also included.

The 0D01 will be naintained at the Station for use as a reference

guide and training docuunt of accepted nethodologies and calculatiens.

Cheges in the calculational nethods or paraneters will be incorporated

into the CDCM in order to assure that the 0001 represents the present

methodology in all applicable areas. Ccrpater software to perform the

described calculations will be naintained current with this 0001.
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( 1.0 LIQUID Erfum,'is . . , ,
- -

[lih s
s

.

') Liquid Effluent Monitor Setpoints
--

1.1 _
_ . ,

g
1.1 Liquid Radwaste Effluent Line Monitors

Liquid Radwaste Effluent Line Monitors provide alam and auto-

mtic temination of release prior to exceeding the concentra-

tion lirits specified in 10CTP20, Appendix B, Table II, Colu n

2 at the release point to the unrestricted area. 'Ib neet this

specification and for the pu: pose of inpleentation of speci-

fication 3.3.7.11 of the RETS, the alam/ trip setpoints for

liquid effluent monitors. and flow measureraent devices are set'

to assure that the following equation is satisfied:

cf (
F+f

C (1)
n

'

where:

C = the effluent concentration limit (RETS Specification

3.11.1.1) implementing 10CFR20 for the site, in uCi/ml.

= The se* point, representative of a radioactivity concen-e.

tration in uCi/ml, of the radioactivity nonitor measuring

the radioactivity in the waste tank effluent line prior

to dilution and subsequent release; the setpoint, which

is inversely proportional to the volunetric flow of the

effluent line and directly proportional to the voluretric

floa of the dilution stream plus the waste tank effluent

stream, represents a value which, if exceeded, would

result in concentrations exceeding the limits of 10CFR20

in the unrestricted area.

9
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= the waste tank effluent ficw setpoint as rneasured at the
f

) radiation nonitor location, in volume per unit tire, but
V in the sam units as F, belw.

= the dilution water ficw setpoint as masured pricr to theF

release point, in volume per unit tire.
is

At Grand Gulf Unit 1, the available dilution water ficw (T)

constant for a given release, and the waste tank ficw (f) and ner.i-

tor setpoint (c) are set to rneet the condition of equation 1 for a
'Ihe mthod by which this is

given effluent concentration, C.

acccnplished is as follcus:

The isotopic concentration for a waste tarA to be released isStep 1)

cttained frcn the sum of the reasured concentrations as deter-
mined by the analysis required in the RCS Table 4.11-1:

3
)s.,)

li hcs + ( 1,c, + c, + c ) (2)tci -

where:
of each neasured

the sum of concentrations C[C g=
g ma-ray spectreswy of

ga:ra emitter observed by ga.

the waste sanple.

the sum of concentrations C ,of alpha emitters in[c, =

liquid waste as reasured in the conthly ccrposite

sanple.

the neasured concentrations of Sr-89 and Sr-90 inC, =

liquid waste as observed in the quarterly ccrposite

sanple.'

9 i
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t W masured cmcentration of H-3 in liquid waste asC =
t

h detemined frcrn analysis of the renthly ocmposite

sarple.
1 'Ihe C ten will be included in the analysis of each waste'

9
tank bat.ch to be released; te ms fer alpha, strentiu s, and

tritium may be included if analysis of reacter water has shcun

the presence of these isotopes.

Step 2) The ceasured radionuclide concentratiens are used to calculate

a Dilution Factor, D.F., which is the ratio of total dilutien

ficw rate to waste tank effluent flow rate requ.tred to assure

that the limiting concentration of 10CFR20, Appendix B, Table
~

II, Colum 2 are net at the point of discharge.
--

DF C
i x S. F.

|
,

T
1

A
I3)

rN, * [ AC, + rj $
,-

C C C C"

* x S. F.~
n e

Where:

C , C,, C,, and C ; measured concentrations asC =
tj

defined in Step 1. 'Mres C,, C,, and C will be
t

included in the calculation as appropriate.

MPC , MPC,, and MPC are limiting concentra-MFC = tf g
tiens of the appropriate radionuclide from 10&R20,

'

Appendix B, Table II, Column 2. Por dissolved or

entrained noble gases, the concentration shall be lirited

O to 2.OE-4 uCi/ml total activity.

1 63 Rev. 0 - 8/82 i
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an administrative safety factor nomilly applied at Grand' S.F. =

'

,

Gulf wnich causes the calculated Dilution Factor to be

two (2) tires larger than the dilution factor required'

.,

for cxrpliahec with 10CFR20 limits.'

s

' Step 3) 'Ihe maxi.um permissible waste tank effluent f1w rate pri:r to

dilution, f , is caldaW W c a h fradon of W
d

dilution flw rate, Fd

,

I4IF fu Fd >> IdFd+Id
'

f dd<, , ~
-~

D.r. D r.-

where:
,

0.9 x adl M1udm f1w rauF =
d

ss M e u ste M effluent n w rauf = m m pe.
d

Dilution Factor frun Step 2.D.F. =

Equation 4isvalidonlyforD.F.)1, ford.F.51,thewastePUTE:

tank effluent concentration reets the limits of 10CFR20 with-
i

out dilution, and f may e m any deshed value.
d

Step 4) The dilution f1w rate setpoint for minire dilution flw

rate, F, and waste tank flw rate setpint for maxi.tr. waste

tank effluent flw rate, f are calculated as follws:
W

d = 0.9 x aml Eludm flw rauFF =

f = 0.9 x fd = 0.9 x calculated maxinrn waste tank flw
rate for the stated release

conditions. (6)

9
. x

'
.

,N
6
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'Ihus, a control roan alarm occurs if the dilution ficw rate| (

l falls belcw the assumd flow rate of 90 percent of the actual
s

y
dilution flow, or if the waste tank effluent ficw rate exceeds

90 percent of the calculated maxinum waste tank effluent ficw

rate, and the release is ter .inated.

The radioactivity renitor setpoint my now be specified basedStep 5)
on the values of fC , F, and i 6 we specined tof

provide ccrpliance with the 1mits of 10CTR20, Appendix B,
'Ihe nonitor response is primarily toTable II, Column 2.

therefore, the actual setpoint is based en
game radiation;

'Ihe setpoint concentration,'C, is deterndnedC.g ;
as follows: t

d Cg (uC M (7}A C, =
g

where f, is the actual (or nexmrn expected) effluent ficw
;
1

The value of C, (uCi/ml) is used to deteriw therate.

nonitor setpoint (cm) frcan the calibration curve of Figure

1.0-1.

The setpoint contains a factor of conservatism, even if the
NJTE:

calculated maxinum waste tank flow rate is ttainable, since

the calculated rate ocntains the safety factcr margin, waste

tank effluent ficw rate margin, and the dilution flow rate

In practice, the actual waste tank effluent ficw ratemargin.

normally is nany tines less than the calculated tank flow

rate, thus providing an additional conservatism during
*

release.

Rev. 0 - 8/821.0-5
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I 1.2 Dose Calculation for Licuid Effluents . .... -.

f~ .. _ .

(

h' l.2.1 'lhe dose contribution to the max.un.:n epsed individual

frcan all radianuclides identified in waste tank 3i. quid f

effluents released to unrestricted areas is calculated

for the purpose of irplementing REIS Specification
.. _ .._ J

3.11.1.2 using the following expression:
- -

|

(1)-
-

C) F) (d llh ai (8)A 6tD " g
hu iTau 3

1=1
1

~
-

where: .'

site-related ingestion dese*ccrritment fac+4r,A =
iTau

in milliren/hr per uCi/ml.

K U=
g F i i

1cngth of the 1 th tine period over which Cg3 and6t =

F are averaged for all waste tank liquid releases,
3

in hours.

average concentration of radionuclide i observed inC) =
f

the undiluted waste tank liquid effluent during tire

frcrn any liquid release frcrn the wasteperiod 6t 3

tank, in tCi/ml. Concentrations are dete.rmined

primarily frcrn a ga:ma isotopic analysis of the

waste tank liquid effluent sanple. For Sr-89,

Sr-90, H-3, the last neasured value frcrn the rest

recent nonthly and quarterly ccr:posite sanples will

be used in the dose calculation. Note: IID values

[] are not used in dose calculations.
( /'

8 ./
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duringnaar field average dilution factor for Cg( F =
3

any liquid effluent release. Defined as the ratio

of the average undiluted liquid waste flow during

release to the product of the average ficw frorn the

site discharge structure to unrestricted receiving

waters td:nes the applicable factor of 5(2) ,

average undiluted liquid waste flow=

average floe frcun site discharge x 5
| 5

units conversion factor 1.14 x 10
i K =

b
g

[106 3
I!C,i x 10 ml .1 8766 g=

-

uC1 xg yrj( .

adult fish censunption (21 Ag/yr) I3I .U =
F

Bioaccumulation factor for each nuclide, i, inBF =
g

fish, in pCi/kg per pCi/1 frcrn Table 1.2-1 (taken

fran Reference 3, Table A-1) .

Dose conversion factor for each nuclide, i, forDF =
g

adults in preselected organ, Tau, in mre:r/pci, frcr-

- Table 1.2-2 (taken fran Reference 3, Table E-ll) .

Calculated values of A f r radionuclides which might be observed
iTau

in liquid effluents is given in Table 1.2-3.

.

.
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TABLE 1.2-1 - _

I
'
'*',[[BIGACCtMEATION FACIORS (BFi)

a
1

~~

(pCi/kg per pCi/ liter)*

FRES& ATER

ELD C7I' FISH INVrx =RE

9.OE-01 9.OE-01
H 9.1E-034.6E-03C 2 OE-021.OE-02h% 2.OE-041.OE-05P 2.OE-032.OE-02CR

4.T-02 9.OE-04
NN 3.2E-031.OE-02 ,

FE
CO 5.OE-01 2.T -02

NI 1.OE-02 1.OE-02

CU 5.OE-01 4.OE-02

ZN 2.OE-03 1.OE-04

BR 4.2E-02 3.3E-02
f 2.OE-03 1.OE-03

RB
SR 3.OE-01 1.OE-02l

Y 2.5E-01 1.OE-03

2R 3.3E-00 6.7E-00
p 3.OE-04 1.OE-02

NB
FD 1.T-01 1.OE-011

(V
'IC 1.5E-01 5.OE-00

RU 1.OE-01 3.T-02
RH 1.OE-01 3.OE-02

TE 4.OE-02 6.1E-03

I 1.5E-01 5.OE-00

CS 2.OE-03 1.OE-03

BA 4.OE-00 2.OE-02

IA 2.5E-01 1.OE-03

CE 1.OE-00 1.OE-03

PR 2.5E-01 1.OE-03

ND 2.5E-01 1.OE-03

W 1.2E-03 1.OE-01

NP 1.OE-01 4.OE-02

__

* Values in Table 1.2-1 are taken fr m Reference 3, Table A-1.

9
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TABLE 1.2-2 (

I Page 1 of 3
MON DOSE CONVERSION FACIORS IVR ADUUIS (DFi)(mrem per pC1 ingested)

yrrmE BCIE LIVER T.BCDY ME NU M

H 3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
C 14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.6BE-07 5.68E-07
NA 24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06

P 32 1.93E-04 1.20E-05 7.46E-06 NO DATA
NO DATA No DATA 2.17E-05

CR 51 NO DATA 10 DATA 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA 4.57E-06 8.72E-07 to DATA 1.36E-06 NO DATA 1.40E-05

10 56 NO DATA 1.15E-07 2.04C-08 NO DATA 1.45E-07 NO DATA 3.67E-06

FE 55 2.75E-06 1.90E-06 4.43E-07 10 DATA
NO DATA 1.06E-06 1.09E-06

FE 59 4.34E-06 1.02E-05 3.91E-06 NO DATA
NO DATA 2.85E-06 3.40E-05

CO 58 to DATA 7.45E-07 1.67E-06 NO CATA NO DATA NO DATA 1.51E-05

CD 60 NO DATA 2.14E-06 4.72E-06 to DATA. NO DATA NO DATA 4.02E-05

NI 63 1.30E-04 9.01E-06 4.36E-06 10 DATA
NO DATA NO DATA 1.8BE-06

--

NI 65 5.28E-07 6.86E-08 3.13E-08 NO DATA
NO DATA 10 DATA 1.74E-06

CU 64 No DATA 8.33E-08 3.91E-08 NO DATA 2.10E-07 10 DATA 7.10E-06

h ZN 65 4.84E-06 1.54E-05 6.96E-06 !O DATA
1.03E-05 NO DATA 9.70E-06

ZN 69 1.03E-08 1.97E-08 1.37E-09 NO DATA
1.2BE-08 NO DATA 2.96E-09

BR 83 NO DATA 10 DATA 4.02E-08 !O DATA NO DATA NO DATA 5.79E-08

BR 84 NO LATA NO DATA 5.21E-08 NO DATA NO DA*A NO DATA 4.09E-13

BR 85 NO DATA NO DATA 2.14E-09 NO DATA NO IATA tD DATA LT E-24

RB 86 to DATA 2.11E-05 9.83E-06 NO DATA NO DATA 1A.; DATA 4.16E-06

RB 88 NO DATA 6.05E-08 3.21E-08 ?V DATA NO DATA NO DATA 8.36E-19

RB 89 NO DATA 4.01E-08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21_ _ _

SR 89 3.08E-04 to DATA 8.84E-06 10 DATA NO DATA NO DATA 4.94E-05

SR 90 7.58L-03 NO DATA 1.86E-03 NO DATA NO DATA 10 DATA 2.19E-04
.

SR 91 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA 10 DATA 2.70E-05.-_

SR 92 2.15E-06 NO DATA 9.30E-08 NO DATA 10 DATA NO DATA 4.26E-05

Y 90 9.62E-09 NO DATA 2.5BE-10 NO DATA to DATA 20 DATA 1.02E-04
----.

Y 91M 9.09E-11 NO DATA 3.52E-12 NO DATA NO DATA 10 DATA 2.67E-10-- -.-_

Y 91 1.41E-07 NO DATA 3.7 7E-09 NO DATA NO DATA NO DATA 7.76E-05

Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05

Values taken frcn Reference 3, Table E-11.*

9-
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h. ' ' ,' j " fTABLE 1.2-2 (Continued) ~
'

i ~ Page 2 of 3 . . .
''~

/] huCM DNT CCNVERSION FAC'IORS FOR ADUL'IS (DFi)
(V/ (mrem per pCi 2ngested) *

NUCLIDE BONE LIVER T.BCDY 'IHYROID KIDNEY IING GI-II.I

h 93 2.68E-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05

ZR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05

ZR 97 1.68E-09 3.39E-10 1.55E-10 'O DATA 5.12E-10 NO DATA 1.05E-04
'

NB 95 6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 PC DATA 2.10E-05

MC 99 to DATA 4.31E-06 8.20E-07 NO DATA 9.76E-06 NO DATA 9.99E-06

K 99M 2.47E-10 6.98E-10 8.89E-09 NO DATA
1.06E-08 3.42E-10 4.13E-07

-

'IC101 2.54E-10 3.66E-10 3.59E-09 NO DATA 6.59E-09 1.87E-10 1.10E-21---

RD103 1.85E-07 NO DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E-05

RU105 1.54E-08 NO DATA 6.08E-09 to DATA 1.99E-07 NO DATA 9.42E-06

FU106 2.75E-06 NO DATA 3.48E-07 NO DATA 5.31E-06 NO DATA 1.78E-04_
--

AG110M 1.60E-07 1.48E-07 8.79E-08 NO DATA. 2.91E-07 NO DATA
6.04E-05

'IE125M 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NO DATA
1.07E-05

'IE127M 6.77E-06 2.42E-06 8.25E-07 1.73E-06 2.75E-05 NO DATA
2.27E-05

TE127 1.10E-07 3.95E-08 2.38E-08 8.15E-08 4.48E-07 NO DATA
8.68E-06

TE129M 1.15E-05 4.29E-06 1.82E-06 3.95E-06 4.80E-05 NO DATA
5.79E-05

TE129 3.14E-08 1.18E-08 -7.65E-09 2.41E-08 1.32E-07 NO DAIA
2.37E-08

TE131M 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 NO DATA
8.40E-05

TE131 1.97E-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA
2.79E-09

TE132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO DATA
7.71E-05_

I 130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 NO DATA
1.92E-06

I 131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1 02E-05 NO DATA
1.57Z-06

I 132 2.03E-07 5.43E-07 1.90E-07 1.09E-05 8.65E-07 NO DA'IA
1.02E-07

I 133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4.31E-06 NO DATA
2.22E-06

I 134 1.06E-07 2.88E-07 1.03E-07 4.99E-06 4.58E-07 NO DATA
2.51E-10

----- _.

I 135 4.43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 NO DATA
1.31E-06

CS134 6.22E-05 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.59E-05 2.59E-06

C5136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
-

CS137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06
--- - _- - _

CS138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01E-08 7.91E-09 4.65E-13

BA139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E-07

* Values taken frczn Reference 3, Table E-11.i

O): >
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TABLE 1.2-2 (Continued) j ; ' ,' ~~ ~~ ''-
---

Page 3 of 3'

INGESTICM N CONERSION FAC'IORS IOR ADULTS (DFi)
(mre:n per pel ingested) *

Nty mE BCt;E LIVER T.BC0Y THYBOID KIDt EY IUNG GI-LLI

BA140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 4.18E-05 ;

BA141 4.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 .~.22E-17 |

BA142 2.13E-08 2.19E-11 1.34E-09 NO D7CA 1.85E-11 1.24E-11 3.00E-26

IA140 2.50E-09 1.26E-09 3.33E-10 NO DATA NO DATA NO DATA 9.25E-05

IA142 1.28E-10 5.82E-11 1.45E-11 NO DATA NO DATA NO DATA 4.25E-07

C141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
- ,

--- .

CE143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37E-10 NO DATA 4.56E-05 i
----

.. ..--------- . -

C144 4.88E-07 2.04E-07 2.62E-08 NO DAR 1.21E-07 NO DATA 1.65E-04

PR143 9.20E-09 3.69E-09 4.56E-10 NO DATA 2.13E-09 NO DATA 4.03E-05
_

.

PR144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA 4.33E-18

ND147 6.29E-09 7.27E-09 4.35E-10 NO DATA. 4.25E-09 NO DATA
3.49E-05

W 187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05

NP239 1.19E-09 1.17E-10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05

Values taken fran Reference 3, Table E-11.*

bT,
V
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{ | . ___fTABLE 1.2-3 _

e GWO GUIE SITE RELATID INGESTICN DOSE CC2EI'IMENI' FACIOR, A

;Page 1 of 2
J
IiTau

(mrern/hr per uCi/ml) *
,

'

Nty*LTDE BCNE IJVER T.BCDY THYPOID KIDNEY IW3 GI-I.LI |
'

Ti-3 0.00E+00 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.2G-01 2.26E-01
C-14 3.13E+04 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.2EE-03
Na-24 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07Ev.2
P-32 4.62E+07 2.87E+06 1.79E+06 0.00E+00 0.00E+00 0.00E+00 5.19E-06
Cy-51 0.00E+00 0.00E+00 1.27E+00 7.61E-01 2.81E-01 1.69E+00 J.20E+02
Mn-54 0.00E+00 4.38E+08 8.35E+02 0.00E+00 1.30E+03 0.00E+00 1.34E+04
Mn-56 0.00E+00 1.10E+02 1.95E+01 0.00E+00 1.48E+02 0.00E+00 3.51E+03
Fe-53 6.5SE+02 4.55E+02 1.06E+02 0.00E+00 0.00E+00 2.54E+02 2.61E+02
Fe-59 1.04E+03 2.44E+03 9.36E+02 0.00E+00 0.00E+00 6.82E+02 8.14E+03
Co-58 0.00E+00 8.92E+01 2.00E+02 0.00E+00 0.00E+00 0.00E+00 1.81E+03
Co-60 0.00E+00 2.56E+02 5.65E+02 0.00E+00 0.00E+00 0.00E+00 4.81E+03
Ni-63 3.11E+04 2.16E+03 1.04E+03 0.00E+00 'O.00E+00 0.00E+00 4.50E+02
Ni-65 1.26E+02 1.64E+01 7.49E+00 0.00E+00 0.00E+00 0.00E+00 4.17E+02
Cu-64 0.00E+00 9.97E+00 4.68E+00 0.00E+00 2.51E+01 0.00E+00 8.50E+02
Zn-65 2.32E+04 7.37E+04 3.33E+04 0.00E+00 4.93E+04 0.00E+00 4.64E+04
Zn-69 4.93E+01 9.43E+01 6.56E+00 0.00E+00 6.13E+01 0.00E+00 1.42E+01
Br-83 0.00E+00 0.00E+00 4.04E+01 0.00E+00 0.00E+00 0.00E+00 5.82E+01
Br-84 0.00E+00 0.00E+00 5.24E+01 0.00E+00 0.00E+00 0.00E+00 4.11E-04
BR-85 0.00E+00 0.00E+0G 2.15E+00 0.00E+00 0.00E+00 0.00E+00 1.01E-15
Rb-86 0.00E+00 1.01E+05 4.71E+04 0.00E+00 0.00E+00 0.00E+00 1.99E+04
Rb-88 0.00E+00 2.90E+02 1.54E+02 0.00E+00 0.00E+00 0.00E+00 4.00E-09

*
>

Rb-89 0.00E+00 1.92E402 1.35E+02 0.00E+00 0.00E+00 0.00E+00 1.12E-11
Sr-89 2.21E+04 0.00E+00 6.35E+02 0.00E+00 0.00E+00 0.00E+00 3.55E+03
Sr-90 5.44E+05 0.00E+00 1.34E+05 0.00E+00 0.00E+00 0.00E+00 1.57E+04
Sr-91 4.07E+02 0.00E+00 1.64E+01 0.00E+00 0.00E+00 0.00E+00 1.94E+03
Sr-92 1.54E+02 0.00E+00 6.68E+00 0.00E+00 0.00E+00 0.00E+00 3.06E+03
Y-90 5.76E-01 0.00E+00 1.54E+00 0.00E+00 0.00E+00 0.00E+00 6.10E+03

f Y-91m 5.44E-03 0.00E+00 2.11E-04 0.00E+00 0.00E+00 0.00E+00 1,60E-02
Y-91 8.44E+00 0.00E+00 2.26E-01 0.00E+00 0.00E+00 0.00E+00 4.64E+03
Y-92 5.06E-02 0.00E+00 1.48E-03 0.00E+00 0.00E+00 0.00E+00 8.86E+02
Y-93 1.60E-01 0.00E+00 4.43E-03 0.00E+00 0.00E+00 0.00E+00 5.09E+03
Zr-95 2.40E-01 7.70E-02 5.21E-02 0.00E+00 1.21E-01 0.00E+00 2.44E+02
Zr-97 1.33E-02 2.68E-03 1.22E-03 0.00E+00 4.04E-03 0.00E+00 8.30E+02

,

Nb-95 4.47E+02 2.48E+02 1.34E+02 0.00E+00 2.46E+02 0.00E+00 1.51E+06
|

M>-99 0.00E+00 1.03E+02 1.96E+01 0.00E+00 2.34E+02 0.00E+00 2.39E+02
Te-99m 8.87E-03 2.51E-02 3.19E-01 0.00E+00 3.81E-01 1.23E-02 1.48E+01

;

'Ib-101 9.12E-03 1.31E-02 1.29E-01 0.00E+00 2.37E-01 6.72E-03 3.95E-14
|

Ru-103 4.43E+00 0.00E+00 1.91E+00 0.00E+00 1.69E+01 0.00E+00 5.17E+02
;

Ru-105 3.69E-01 0.00E+00 1.46E-01 0.00E+00 4.76E+00 0.00E+00 2.26E+02

* Calculated fran Equation B.

9
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T F r 1.2-3 (Continued)' -- .. ._ ,_, f

t Page 2 of 2
GRAND GUIE SITE RE2ATED INGESTION DOSE COMPIMENT FACER, AiTau

< *
d (mrem /hr per uCi/ml)

NorimE BCr2 LIVER T. BODY 'IHYROID KIDNEY LUNG GI-LLI

Ru-106 6.56E+01 0.00E+00 8.33E+00 0.00E+00 1.27E+02 0.00L+00 4.26E+03
Ag-110m 8.81E-01 8.15E-01 4.84E-01 0.00E+00 1.60E+00 0.00E+00 3.30E*02
h-125m 2.57E+03 9.30E+02 3.44E+02 7.72E+02 1.04E+04 0.00E+00 1.02E+04

.

Te-127m 6.48E+03 2.32E+03 7.90E-02 1.66E+03 2.63E+04 0.00E+00 2.17E+04
h-127 1.05E+02 3.78E+01 2.23E+01 7.80E+01 4.29E+02 0.00E+00 8.31E+03
Te-129m 1.10E+04 4.11E+03 1.74E+03 3.78E+03 4.60E+04 0.00E+00 5.54E*04
Te-129 3.01E+01 1.13E+01 7.33E+00 2.31E+01 1.26E+02 0.00E+00 2.27E-01
Te-131m 1.66E+03 8.10E+02 6.75E+02 1.28E+03 8.21E+03 0.00E+00 8.04E+04
W-131 1.89E-01 7.88E+00 5.96E+00 1.55E+01 8.26E+01 0.00E-00 2.67E+00
h-132 2.41E+03 1.56E+03 1.47E+03 1.72E+03 1.50E+04 0.00E*00 7.38E-04
I-130 2.71E+01 8.01E+01 3.16E+01 6.79E+03 1.25E+02 0.00E+00 6.89E+01
I-131 1.49E+02 2.14E+02 1.22E+02 7.00E+04 3.66E+02 0.00E+00 5.64E+01
I-132 7 29E+00 1.95E+01 6.82E+00 6.82E+02 .3.11E+01 0.00E+00 3.66E-00
I-133 5.10E+01 8.87E+01 2.70E+01 1.30E+04 1.55E+02 0.00E+00 7.97E+01
I-134 3.81E+00 1.03E+01 3.70E+00 1.79E+02 1.64E+01 0.00E+00 9.01E-03
I-135 1.59E+01 4.17E+01 1.54E+01 2.75E+03 6.6BE+01 0.00E+00 4.70E+01
Cs-134 2.98E+05 7.09E+05 5.79E+05 0.00E+00 2.29E+05 7.61E+04 1.24E+04
Cs-136 3.12E+04 1.23E+05 8.86E+04 0.00E+00 6.85E+04 9.38E+03 1.40E+04
Cs-137 3.82E+05 5.22E+05 3.42E*05 0.00E+00 1.77E+05 5.89E+04 1.01E+04
Cs-138 2.64E+02 5.22E+02 2.59E+02 0.00E+00 3.84E+02 3.79E+01 2.23E-03
Ba-1~39 9.29E-01 6.62E-04' 2.72E-02 0.00E+00 6.19E-04 3.75E-04 1.65E+00
Ba-140 1.94E+02 2.44E-01 1.27E+01 0.00E+00 8.30E-02 1.40E-01 4.00E+02
Ba-141 4.51E-01 3.41E-04 1.52E-02 0.00E+00 3.17E-04 1.93E-04 2.13E-10
Ba-142 2.04E-01 2.10E-04 1.28E-02 0.00E+00 1.77E-04 1.19E-04 2.87E-19
Ia-140 1.50E-01 7.54E-02 1.99E-02 0.00E400 0.00E+00 0.00E+00 5.54E+03
La-142 7.66E-03 3.48E-03 8.68E-04 0.00E+00 0.00E+00 0.00E+00 2.54E-01
Co-141 2.24E-02 1.52E-02 1.72E-03 0.00E+00 7.04E-03 0.00E+00 5.79E+01
Ce-143 3.95E-03 2.92E+00 3.23E-04 0.00E+00 1.29E-03 0.00E+00 1.09E+02
Ce-144 1.17E+00 4.88E-01 6.27E-02 0.00E+00 2.90E-01 0.00E+00 3.95E+02
Pr-143 5.51E-01 2.21E-01 2.73E-02 0.00E+00 1.27E-01 0.00E+00 2.41E+03
Pr-144 1.80E-03 7.48E-04 9.16E-05 0.00E+00 4.22E-04 0.00E+00 2.59E-10
Nd-147 3.76E-01 4.35E-01 2.60E-02 0.00E+00 2.54E-01 0.00E+00 2.09E+03
W-187 2.96E+02 2.47E+02 8.65E+01 0.00E+00 0.00E+00 0.00E+00 8.10E+04
Np-239 2.85E-02 2.80E-03 1.54E-03 0.00E+00 8.74E-03 0.00E+00 5.75E+02

* Calculated frun Equation 8. ,

O
|
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1.3 Liquid Radwaste Treat: ent Syste: t . . .. .

'Ihe essential ccznpcrets of the liquid radwaste treatnent system for the

CPERABILITY requirrent of RETS Specification 3/4.11.1.3 are indicated
t

below.
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(A CCMON SYSTD4 SCAUD '20 A PER UNIT BASIS)

Taken frcrn Reference 4, Figure 3-7.
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f 2.0 GASEUS EFFWDES

2.1 Gaseous Effluent Monitor Set:cints
|
i

| 2.1.1 For the purpose of implernentation of Specification 3.3.7.12 of
i

' the RETS, the alarm setpcint level for centinuct.:s ventilationi

noble gas nenitors will be calculated as follows:

count rate of vent noble gas monitor at alarm setpcintS =
y

level
e
0.25 x R *

t TB

or (1)thelesseroff=

D0.25 x Rsx ss<

q

hhere,

0.25 = safety factor allowing for et=ulative uncertainties of

measurer:ents

Dose rate lirit to the total body of an individual inD =
g

an unrestricted area required to limit dose to 500 mrern

in one year.

-
._. ._

500 - F (X/Q) }31 OK g,=
,

(1 - F)
Dose rate limit to the skin of the body of anD =

ss
individual in an unrestricted area required-to li-it dese

to 3000 mrern in one year.
_ . ~

_

3000 - F (X/Q) [(L3+1.1M)Q1,1=
,

(1 - F) .

|

unt rate per mrern/g to the total bodyR =
( N t -
i .
: ) . -

K 0= C- X/O
, g 3V

See Note 2- -
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Where, i . -- - - -

\ count rate of the vent monitor corresponding to grab' C =

sanple radionuclide concentrations

highest sector annual average atnespheric dispersion atX70 =

the unrestricted area bottMary ,

5.176 x 10-6* sec/m3 in the WSW sector.=

total body dose factor due to ga m emissions frm.eachK. =
i

noble gas radionuclide 1 (mrera/yr per uCi/m ) from

Table 2.1-1.
.

-

rate of release of noble gas radionuclide, i (uCi/sec),O. =
1

frtrn release point

fraction of current year elapsed at tim of calculationF =

average rate of release of noble gas radionuclide i forO =
f

the elapsed fraction of the year F (uCi/sec) frm. release

point

c unt rate per mrer/yr to the skinR =
s

_

Ci FQ (L + 1.1 !! ) 0 See note 2i

1 1=

skin dose factor due to beta er-issions from isc' ape iL. =
1

(mren/yr per uCi/m ) frcrn Table 2.1-1

mrem skin dose per mrad air dose~

1.1 =

J

air dose factor due to ganma elssions frcrn isotope iM. =
1

(mrad /yr per uCi/m ) frtrn Table 2.1-1 |

O
Value taken from Reference 4, Table 6.1.26.*

l

l
i

e rrte n st 2 0-2 m )2
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2.1.2 Containment Purge Monitor ,,, [,',
.

t

The setpoint level for discharge through the contaiment purge

syste:n noniter, S ' 11 C#1"I" " ""**P ' 9
d

(0.25 D'TSx r xmanner: t
" '

" *Sd
D' sO.25 x xr, s

s

%here,

_

500 - F (X/0) K q.
D'TB i 1,=

_

(1 - F)
, _

,_

3000 - F (X/0) (L1+1.1M)q1fD =
ss

i -
-

(1 - F)
count rate per n: rem /yr to the total bodyr =

3
_X/O K

-
.

.

9 See Nc:e 2.

i1c -
=

count rate of the contaiImnt purge nonitor for radio-~

e =

r'.'clide concentrations to be discharged.

rate of release of noble gas radionuclide i (uci/sec)*

.
=

1

average rate of release of noble gas radionuclide i fran=gj
the ventilation syster. for the elapsed fraction of the

year F (uCi/sec).

count rate per ncm/yT to the skinr =
s

7 1+1.1M)kg See m 2*
X/ (L f I

= c
-1-

{N
)+

.

U
.

2.0-3 Rev. 0 - 8/82
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1) The calculated setpoint values will be regarded as uger bounds for

the actual setroint adjustments. That is, setpoint adjustrents are

not required to be performed if the existing setpoint level corre-

sponds to a 1cuer count rate than the calculated value.

2) For ease of irplenentation, the count rate setpoints nay be calcu-

lated by applying the methodologies presented in Sections 2.1.1 and

2.1.2 with tM more restrictive assumption of continucos release at

the limiting rate for a year as follows:

D'g 500 rrer/ yearD"g D = == g
,

3000 rrem/ yearD'D
D"ss

===
ss ss

3) A nere conservative setpoint may be calculated to minimuze req.: ire-

ments for adjustrent of the nonitor as follows:

500 mrem /yrD"g =

3000 r:ra-JyrD" =
ss

conservative count rate per trar/yr to the total bodyR" =
t

(Xe-133 detection, Kr-89 dose)

C' (X/O x K x Q")=

Hhere,

Assigned release rate value of, for exanple,1.0 uCi/sec,Q" =

Xe-133. (See definition of C' below.)

count rate of vent nonitor for an effluent concentration ofC' =

Xe-133 corresponding to a 1.0 uCi/sec release rate of

Xe-133, (Note: Calculate the related concentration based on

dilution flow.)

total body dose factor for Kr-89, the nest restrictiveK =

isotope, frtrn Table 2.1-1.

,

2.0-4h tNIT 1 Rev. 0 - 8/82t
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conservative count rate per nren/yr to the skin
'D R="

=

_

.-

(/ C' f X/O x (L + 1.1M) x Q"=

Mhere

skin dose factor for Kr-89, the nest restrictive iso Ope,L =

frcin Table 2.1-1,

fair dose factor for Kr-89, the nest restrictive iso +wpe,M |
=

1

fran Table 2.1-1.

500 mrem />TD"g =

3000 crelyr
D" s

=
s

conservative count rate per mrem /yr to the total bcdfr" =

for containnent pur;;e only
- -

.

C'
.

X/Q x K x 0"=
-

- _

Where,

release rate fr=n the centairrent purge (may be determined i*

cj" =

!for maxinum flow fran the system and the concentra* den

specified for c' above).

count rate of the contairrent purge nonitor corresponding toc' =

a 1.0 uCi/nd concentration of Xe-133,

r," conservative count rate per nrer/>T to the skin for=

contairrent purge only,
_

_

.. _

X/Q x (L + 1.1M) x q"c'= --

_
_

h

i
'

.,

Qi

GRAND GUIF, UNIT 1 2.0-5 Rev. 0 - 8/82
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TABLE 2.1-1 --

(,,/

DOSE FAC' ICES FOR EXPOSURE 'IO A SIMI-HFhu. CLOUD OF NOBLE CASES

Nuclide Y-Bodv* * (F.) i B-5'r.in* * (L) i Y-Air * (M) i B-Air * en i

Kr-85m 1.17E+ 03* * * 1.46E+03 1.23E+03 1.97E+03

Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E-03
'

Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E404
J

Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03

Kr-89 1.66E+01 1.01E+04 1.73E+04 1.06E+04

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

Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E*03

3 Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03

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

Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
|

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

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

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

Ar-43 8.84E+03 2.69E+03 9.30E+03 3.2SE+03

Values taken frcn Reference 3, Table B-1

mrad - m3*

uCi ' yr

** mrem - m2

( uCi - yr
))

3' 1.17 x 10*** 1.17E+03 =
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2.2 Gaseous Effluent Dose Calculations . ' ' . . _ ' . . . _ . '

2.2.1.a For the purpose of implenentation of Specification
,

3.11.2.1.a, the dose at the unrestricted area boundary due to

noble gases shall be calculated as follows:

average total body dose rate in current yearD =g

(mrcr1/)T)

X/O K 0= g 1
1-

average skin dose rate in current year (mre-/)T)D =
s

X/O
- (Lj + 1.1 M ) Og= j

i

2.2.1.b Organ doses due to radiciodines and all radioactive

materials in particulate fom, with half-lives greater than eight

days will be calculated for the purpose of inplemntaticn of

Specification 3.11.2.1.b. as fo11cvs:

average organ dose rate in current year (crtr/>T)D =
g

_

= W P O'g wheru
j

i

controlling sector annual average atrospherie disper-W =

sion at the unrestricted area boundary for the appro-

priate pathway.

F

X/O for inhalation (Section 2.1.1)
..

1.301 x 10-8* m-2 for other pathways in theD/0 =

w
SSE* sector

Value taken from Reference 4, Table 6.1.26.(~'N *
\,

'

io;
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* dose parameter for radionuclide i, (mren/yr perP =
f

' uCi/m ) for inhalation and (M * mren/yr per

uCi/sec) for other pathways, frcrn Table 2.2-1.

O'1
average release rate of isotope i of radiciodir.e=

or other radionuclide in particulate fom, with Falf-

life greater than eight (8) days in the curer.t year

(uCi/sec).

2.2.2.a For the purpose of implemntation of Specification 3.11.2.2,

the air dose in unrestricted areas shall be deterined as

follows:

air dose due to ga:ra emissions fran noble gasD =y

radionuclide i (mrad)
%-83.17 x 10 M X/O' 0=

11 1

Where,

X70'= relative concentration for unrestricted areas
-6* 35.176 x 10 sec/m , in the WSW sector=

air cbse factor due to game snissions frcra noble gasM. =
1

radionuclide i (mrad /yr per uCi/m ) frcrn Table 2.1-1
% ctrulative release of noble gas radionuclide i over theO =

g

period of interest (uci)
-8

Note: 3.17 x 10 is the inverse of the ntuber of seconds

per year, and

air dose due to beta snissions frun noble gas radio-D =

P
nuclide 1 (mrad)

* Value taken fran Reference 4, Table 6.1.26.

3
1

2.0-8 Rev. 0 - 8/82GRAND GUIE,1 NIT 1
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3.17 x 10 .N X/Q' Q= i g i
g

,
- --

. _ , ,
_
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ybere,

air dose factor due tc beta emissions frcrn ncble gas IN =
g

3
radionuclide 1 (mrad /yr per uC1/m ) frtrn Table 2.1-1

7X 0' = relative cencentration for unrestricted areas
35.176 x 10-6* sec/m , in the WSW sector=

't cumulative release of noble gas radionuclide i over theQ. =
1

period of interest (uci).

2.2.2.b Dose to an individual frcra trititra, radiciodines and radio-

active materials in particulate fom, with half-lives greater

thr. eight (8) days will be calculated for the purpose of igle-

O rnentation of Specification 3.11.2.3 as follows:
3 \

<^J dose to an individual frcrn radioicdines and radio-D =

P

nuclides in particulate form, with half-life greater

than eight days (mren)

~
-83.17 x 10 R. W' Q'1= .

1

iWhere,

relative concentration for unrestric+2d areasW' =

3.001 x 10-6* for inhalation
-

X/Q' =

=

D/Q' = ,4.440 x 10-9* m-2 for other patheys in !
--

lL 1

the _SW Sector

Values taken frczn Reference 4, Table 6.1.26*

|

O.
A \
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dose factor for radionuclide i, (mren/yr per tCi/m )R =
4 g

2or (m . mren/yr per uCi/sec) fran Table 2.2-2a
\

O ' .1
cirulative release of radianuclide i of iodine or

~

. =

naterial in paniculate forn over the period of

interest (uCi)

2.2.2.c For the pulpase of inplerenting Specification 6.9.1.13, of

the RT"S dose calculaticr.s will be perfo: red using the abcVe

equations with the substitution of average reteorological para-

noters wt.ich prevailed for the period of the repert.-

* Values taken frtri Reference 4, Table 6.1.26.

1
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TABLE 2.2-1
' ' _'{ r''N , - - -

V; PA'nfaY EOSE FACIORS (Pil MR su;uCN 2.2.1.b
;

Page 1 of 2

AGE GFDL7 (nFNC) ( N.A. ) (DERC)

ISCrIOPE DFJ ;CION GFOL'SD P!.ANE FOCC

H-3 6.468E+02 0.000E4 0 2.35:iE% 3

C-14 2.646E+04 0.000E+00 2.340E+09

NA-24 1.056E+04 1.979E+07 1.542E+07

P-32 2.030E+06 0.000E+00 1.602E+11

CR-51 1.234E404 7.864E+06 4.700E+06

Mi-54 9.996E+05 1.287E+09 3.900E+07

MN-56 7.168E+04 1.525E+06 2.862E+00

FE-55 8.694E+04 0.000E+00 1.351E+08

FE-59 1.015E+06 4.562E+08 3.919E+08

CD-58 7.770E+05 6.194E+08 6.055E+0?

CD-60 4.508E+06 5.172E+09 2.098E+08

NI-63 3.388E+05 0.000E+00 3.498E+10

NI-65 5.012E+04 4.930E+05 3.020E+01

CU-64 1.498E+04 9.823E+05 3.807E+06

ZN-65 6.468E+05 7.907E+08 1.904E+10

ZN-69 1.322E+04 0.000E+00 3.855E-09
BR-83 3.808E+02 1.011E+04 9.339E-01

BR-84 4.004E+02 3.376E+05 1.256E-22
BR-85 2.044E+01 0.000E+00 0.000E+00

RB-86 1.904E+05 1.478E+07 2.234E+10

RB-88 5.572E+02 5.399E+04 1.874E-44

RB-89 3.206E+02 2.075E+05 4.193E-53

SR-89 2.030E+06 3.560E+04 1.258E+10

SR-90 4.088E+07 0.000E+00 1.216E+11

SR-91 7.336E44 3.587E+06 3.215E+05

SR-92 1.400E+05 1.233E+06 5.005E+01

Y-90 2.688E+05 7.583E+03 9.406E+05

Y-91M 2.786E+03 1.658E+05 1.P76E-15

Y-91 2.450E+06 1.702E+06 5.251E46
Y-92 1.266E+05 3.060E+05 1.026E+01

Y-93 1.666E+05 3.620E+05 1.776E+04

ZR-95 1.750E+06 3.975E+08 8.257E+05

ZR-97 1.400E+05 4.921E+06 4.446E+04

NB-95 4.78BE+05 2.291E+08 2.062E+08

MD-99 1.348E+05 6.60BE+06 3.108E+08

K-99M 2.030E+03 3.013E+05 1.646E+04

K-101 B.442E+02 3.253E+04 1.423E-56

RU-103 5.516E+05 1.804E+08 1.055E+05

RD-105 4.844E+04 1.030E+06 3.204E+00

MJ-106 1.156E+07 3.590E+08 1.445E+06

AG-110M 3.668E+06 3.649E+09 1.461E+10 ,

),o
( h

['

,
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b( n m r 2.2-1 (Continued)

PAh%y Dose E7CIOPS (Pi) FDR SELTION 2.2.1.b

Page 2 of 2

T
AGE GROUP (IhTRm ( N.A. ) ( n.TR. I

GTOUND FIA'E FOOD ;

IS7DPE DORI A"'ICU J

TE-125M 4.466E-05 3.001E+06 1.505E-05

TE-127M 1.312E+06 1.395E+05 1.037E-09

TE-127 2.436E+04 4.704:+03 1.359E+05

TE-129M 1.680E+06 3.290E+07 1.392E+09

TE-129 2.632 E -04 4.395E+04 1.678E-07

TE-131M 1.98BE+05 1.351E+07 2.288E+07

TE-131 8.218E+03 4.929E+07 1.384E-30

TE-132 3.402E+05 7.098E+06 6.5 HE+07

I-130 1.596E+06 9.560E+06 8.754E+08

I-131 1.484E+07 2.985E+07 1.053E*12

I-132 1.694E+05 2.075E+06 1.188E+02

I-133 3.556E+06 4.259E+06 9.601E+09

I-134 4.452E+04 7.578E+05 8.402E-10

I-135 6.958E+05 4.210E+06 2.002E+07

CS-134 7.028E+05 3.282E49 6.801E+10

CN CS-136 1.345E+05 2.432E+08 5.795E+09

CS-137 6.118E+05 1.337E+09 6.024E+10
g

CS-138 8.764E+02 5.860E+05 2.180E-22/")
BA-139 5.096E-04 1.705E+05 2.874E-05

BA-140 1.596E+06 3.352E+07 2.410E-05

BA-141 4.746E+03 6.762E+04 3.141E-44

BA-142 1.554E+03 7.234E+04 0.000E+00

IA-140 1.680E+05 3.114E+07 1.880E+05

IA-142 5.950E+04 1.269E+06 6.019E-06

CE-141 5.166E+05 2.199E+07 1.366E+07

CE-143 1.162E+05 3.753E+06 1.536E+06

CE-144 9.842E+06 6.761E+07 1.334E+08

PR-143 4.326E+05 0.000E+00 7.845E+05

PR-144 4.284E+03 3.017F.+03 1.171E-48

ND-147 3.220E+05 1.441E+07 5.743E+05

W-187 3.962E+04 3.915E+06 2.501E+06

NP-239 5.950E+04 2.823E+06 9.400E+04

Units: Inhalation - mrem /yr per tCi/m8
. mrem /yr per uCi/secaothers - m

Values based on standard NUPE-0133, Section 5.2.1 asstrptions unless
otherwise indicated.

\j
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( TABII 2.2-2a ! _ __ - -

PADEAY DOSE FACIDRS (Ri) EDR STTIQ1 2.2.2.b

Page 1 of 2

AGE GOL7 ( GILD ) ( 13. A. ) ( O ~12 )

ISCICPE DMd1CIG; GOL70 PIA';E GRS/Rr_/.s.T
H-3 1.125E+03 0.000E-00 1.826E+02
C-14 3.589E+04 0.000E+00 2.991E+08
NA-24 1.610E+04 1.385E+07 1.345E-03
P-32 2.605E+06 0.000E+00 5.781E+09
CR-51 1.698E+04 5.506E+06 3.636E+05
bt;-54 1.576E+06 1.625E+09 6.249E+06
MN-56 1.232E+05 1.068E+06 1.901E-51
II-55 1.110E+05 0.000E+00 3.566E+08
FE-59 1.269E+06 3.204E+08 4.943E+08 |
CD-58 1.106E+06 4.464E508 7.485E+07
CD-60 7.067E+06 2.532E+10 2. 993E48
NI-63 8.214E+05 0.000E+00 2.272E+10
NI-65 8.399E+04 3.451E+05 3.167E-51
CU-64 3.670E+04 6.876E+05 1.087E-05
ZN-65 9.953E+05 8.583E+08 7.801E+0B
ZN-69 1.018E+04 0.000E+00 0.000E+00
BR-83 4.736E+02 7.079E+03 7.425E-57
BR-84 5.476E+02 2.363E+05 0.000E+00
BR-85 2.531E+01 0.000E+00 0.000E+00
RB-86 1.983E+05 1.035E+07 4.536E+08 |

RB-88 5.624E+02 3.779E+04 0.000E+00 |

RB-89 3.452E+02 1.452E+05 0.000E+00
SR-89 2.157E+06 2.509E+04 3.756E+08
SR-90 1.010E+08 0.000E+00 8.111E+09
SR-91 1.739E+05 2.511E46 4.128E-10
SR-92 2.424E+05 8.631E+05 2.724E-48
Y-90 2.679E+05 5.308E+03 3.806E+05
Y-91M 2.812E+03 1.161E+05 0.000E+00
Y-91 2.627E+06 1.207E+06 1.872E+08

Y-92 2.390E+05 2.142E+05 5.428E-35
Y-93 3.885E+05 2.534E+05 1.207E-07
2R-95 2.231E+06 2.837E+08 4.763E+08
2R-97 3.511E+05 3.445E+06 5.471E-01
NS-05 6.142E+05 1.605E+08 1.738E+09
10-99 1.354E+05 4.626E+06 1.915E+05
'IC-99M 4.810E+03 2.109E+05 5.394E-18
'IC-101 5.846E+02 2.277E+04 0.000E+03
RD-103 6.623E+05 1.265E+08 3.127E+09
RD-105 9.953E+04 7.212E+05 4.590E-25
RD-106 1.432E+07 5.049E+08 5.384E+10
AG-110M 5.476E+06 4.019E+09 5.259E+08

'

GRAND GUIE, UNIT 1 2.0-13 Rev. 0 - 8/82
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TABLE 2.2-2a (Continued) . . . . .

PA'IHWAY DOSE FACTORS (Ri) IDR SE' TION 2.2.2.b

Page 2 of 2

AGE GPOUP ( CHIID ) ( N. A. ) ( CHILD I*

ISCTIOPE INH 7dATICU GFOi2O PIANE GRS/A*;L/ MEAT

TE-125M 4.773E+05 2.126E+06 4.438E-Oc

TE-127M 1.480E+06 1.083E+05 3.947E+09

TE-127 5.624E+04 3.293E+03 1.254E-08

TE-129M 1.761E+06 2.305E+07 4.091E+09

TE-129 ?.549E+04 3.076E+04 0.000E+00

TE-131M 3.078E+05 9.459E+06 7.656E+03

TE-131 2.054E+03 3.450E+07 0.000E+00

TE-132 3.774E+05 4.968E+06 7.274E+06

I-130 1.846E+06 6.692E+06 5.271E-04
I-131 1.624E+07 2.089E+07 4.293E+09

I-132 1.935E+05 1.452E+06 1.895E-57
I-133 3.848E+06 2.98]E+06 1.017E+02

I-134 5.069E+04 5.305E+05 0.000E+00

I-135 7.918E+05 2.947E+06 8.104E-15

CS-134 1.014E+06 8.007E+09 1.180E+09

CS-136 1.709E+05 1.702E+08 3.452E+07

CS-137 9.065E+05 1.201E+10 1.040E+09

CS-138 8.399E+02 4.102E+05 0.000E+00

E-139 5.772E+04 1.194E+05 0.000E+00

BA-140 1.743E+06 2.346E+07 3.420E+07

BA-141 2.919E+03 4.734E+04 0.000E+00

BA-142 1.643E+03 5.064E+04 0.000E+00

IA-140 2.257E+05 2.180E+07 4.284E+02

1A-142 7.585E+04 8.886E+05 0.000E+00

CE-141 5.439E+05 1.540E+07 1.078E+07

CE-143 1.273E+05 2.627E*06 1.963E+02

CE-144 1.195E+07 8.032E+07 1.476E+0S

PR-143 4.329E+05 0.000E+00 2.815E+ 07

PR-144 1.5GSE+03 2.112E+03 0.000E+00

ND-147 3.282E+05 1.009E+07 1.174E+07

W-187 9.102E+04 2.740E+06 2.176E+00

NP-239 6.401E+04 1.976E+06 1.741E+03

Units: Inhalation - mrem /yr per uCi/m3 '

Others - m2 . mrern/yr per uCi/sec
.

Values based on standard NLWX3-0133, Section 5.7.1 assunptions unless
otherwise indicated.

Heat consunption assured 75 percent beef and 25 percent nutten.*
,

\

x
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' TABLE 2.2-2b

PA7WAY DOSE FAC70RS (Ri) FOR TfDD;ICAL SPITIFICATIONS 4.11.2.3

Page 1 of 2

f
XGE GROUP ( EM ) ( N.A. ) ( BM i ( ETA?C ) ( STA'E )

YSOIOPE BliAllsTION GFOU'O PLAS GRS/CDW/ MILE GRS/CW/ MEAT VFP /CICt ;.

>

li-3 6.468E+02 0.000E+00 2.382E+03 0.000E+00 0.000E-00

C-14 2.646E+04 0.000E+00 2.340E+09 0.000E+00 0.000E+00

NA-24 1.056E+04 1.385E+07 1.542E+07 0.000E+00 0.000E+00

P-32 2.030E+06 0.000E+00 1.602E+11 0.000E+00 0.000E+00

CR-5't 1.284E+04 5.506E-06 4.700E+06 0.000E+00 0.000E+00

MJ-54 9.996E+05 1.625E+09 3.900E+07 0.000E+00 0.000E+00

)N-56 7.168E+04 1.068E+06 2.862E+00 0.Or.;E+00 0.000E+00

FI-55 8.694E+04 0.000E+00 1.351E+0B 0.000E+00 0.000E+00

FE-59 1.015E+06 3.204E+08 3.919E+08 0.000E+00 0.000E+00

CC)-58 7.770E+05 4.464E+08 6.'055E+07 0.000E+00 0.000E+00

CD-60 4.508E+06 2.532E+10 2.098E+08 0.000E+00 0.000E+00

NI-63 3.388E+05 0.000E+00 3.493E+10 0.000E+00 0.000E-00

NI-65 5.012E+04 3.451E+05 3.020E+01 0.000E+00 0.000E-00

CU-64 1.49BE+04 6.876E+05 3.807E+06 0.000E+00 0.000E+00

ZN-65 6.468E+05 8.583E+08 1.904E+10 0.000E+00 0.000E+00

ZN-69 1.322E+04 0.000E+00 3.855E-09 0.000E+00 0.000E+00

-83 3.80BE+02 7.079E+03 9.339E-01 0.000E+00 0.000E+00

-84 4.004E+02 2.363E+05 1.256E-22 0.000E+00 0.000E+00

BR-85 2.044E+01 0.000E+00 0.000E+00 0.000E-00 0.000E-00

RB-86 1.904E+05 1.035E+07 2.234E+10 0.000E+00' O.000E-00

RB-88 5.572E+02 3.779E+04 1.874E-44 0.000E+00 0.000E+00

RB-89 3.206E+02 1.452E+05 4.193E-53 0.000E+00 0.000E+00

SR-89 2.030E+06 2.509E+04 1.258E+10 0.000E+00 0.000E+00

SR-90 4.088E+07 0.000E+00 1.216E+11 0.000E+00 0.000E+00

SR-91 7.336E+04 2.511E+06 3.215E+05 0.~000E+00 0.000E+00

SR-92 1.400E+05 8.631E+05 5.005E+01 0.000E+00 0.000E+00

Y-90 2.688E+05 5.308E+03 9.406u05 0.000E+00 0.000E+00

Y-91M 2.786E+03 1.161E+05 1.876E-15 0.000E+00 0.000E+00

Y-91 2.450E+06 1.207E+06 5.251E+06 0.000E+00 0.000E+00

Y-92 1.266E+05 2.142E+05 1.026E+01 0.000E+00 0.000E+00

| Y-93 1.666E+05 2.534E+05 1.776E+04 0.000E+00 0.000E+00

l 2R-95 1.750E+06 2.837E+08 8.257E+05 0.000E+00 0.000E+00

| 2R-97 1.400E+05 3.445E+06 4.446E+04 0.000E+00 0.000E+00

1 NS-95 4.788E+05 1.605E+08 2.062E+08 0.000E+00 0.000E400

| M>-99 1.348E+05 4.626E+06 3.108E+08 0.000E+00 0.000E+00 (

! '!C-99M - 2.030E+03 2.109E+05 1.646E+04 0.000E+00 0.000E+00 |

W 101 8.442E+02 '2.277E+04 1.423E-56 0.000E+00 0.000E+00 !

h103 5.516E+05 1.265E+08 1.005E+05 0.000E+00 0.000E+00 j

h105 4.844E+04 7.212E+05 3.204E+00 0.000E+00 0.000E+00

h 106 1.156E+07 5.049E+08 1.445E+06 0.000E+00 0.000E+00

AG-110M 3.668E+06 4.019E+09 1.461E+10 0.000E+00 0.000E+00

2.0-15 Rev. 0 - 8/82GRAND GUIF, UNIT 3
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TAmr 2.2-2b (Continued) -
,

PA'IHKAY DOSE FACIOPS (Ri) FOR TEONICAL SPIrIFICATIONS 4.11.2.3

Page 2 of 2

XGE GFDL*P ( IhTM C ) ( N.A. ) ( IhTRC ) ( IhTRC ) ( DG7ec )

TSOIOPE INHAIATION Gif c;D PIA.'s GRS/ COW /MI'M GPS / COW / MEAT VE u.;.A n ct;-

-TE-125M 4.466E+05 2.128E+06 1.50SE-08 0.000E+00 0.000E-00

1E-127M 1.312E+06 2.083E+05 1.037E+09 0.000E+00 0.000E-00

TE-127 2.436E+04 3.293E+03 1.359E+05 0.000E+00 0.000E+00

SE-129M 1.680E+06 2.305E+07 1.392E+09 0.000E+00 0.000E+00

TE-129 2.632E+04 3.076E+04 1.678E-07 0.000E+00 0.000E+00

TE-131M 1.988E+05 9.459E+06 2.288E+07 0.000E+00 0.000E-00

TE-131 8.218E+03 3.450E+07 1.384E-30 0.000E+00 0.000E+00

SE-132 3.403E+05 4.968E+06 6.513E+07 0.000E+00 0.000E+00

I-130 1.596E+06 6.692E+06 8.754E+08 0.000E+00 0.000E+00

I-131 1.484E+07 2.089E+07 1.053E+12 0.000E+00 0.000E+00

I-132 1.694E+05 1.452E+06 1.188E+02 0.000E+00 0.000E+00

I-133 3.556E+06 2.981E+06 9.601E+09 0.000E+00 0.000E-00

I-134 4.452E+04 5.305E+05 8.402E-10 0.000E+00 0.000E+00

I-135 6.958E+05 2.947E+06 2.002E+07 0.000E+00 0.000E+00

CS-134 7.028E+05 8.007E+09 6.801E+10 0.000E+00 0.000E+00

-136 1.345E+05 1.702E+08 5.795E+09 0.000E+00 0.000E+00

-137 6.118E+05 1.201E+10 6.024E+10 0.000E+00 0.000E+00

-138 8.764E+02 4.102E+05 2.180E-22 0.000E+00 0.000E+00

BA-139 5.09CE+04 1.194E+05 2.874E-05 0.000E+00 0.000E+00

BA-140 1.596E+06 2.346E-07 2.410E-08 0.000E+00 0.000E+00

BA-141 4.746E+03 4.734E+04 3.141E-44 0.000E+00 0.000E+00

BA-142 1.554E+03 5.064E+04 0.000E+00 0.000E+GO 0.000E+00

IA-140 1.680E+05 2.180E+07 1.880E+05 0.000E+00 0.000E+00

IA-142 5.950E+04 8.886E+05 6.019E-06 0.000E+00 0.000E+00

CE-141 5.166E+05 1.540E+07 1.366E+07 0.000E+00 0.000E-00

CE-143 1.162E+05 2.627E+06 1.536E+06 0.000E+00 0.000E+00

CI-144 9.842E+06 8.032E+07 1.334E+08 0.000E+00 0.000E+00

PR-143 4.326E+05 0.000E+00 7.845E+05 0.000E+00 0.000E+00

PR-144 4.284E+03 2.112E+03 1.171E-48 0.000E+00 0.000E+00

h>147 3.220E+05 1.009E+07 5.743E+05 0.000E+00 0.000E+00

W-187 3.962E+04 2.740E+06 2.501E+06 0.000E+00 0.000E-00

NP-239 5.950E+04 1.976E+06 9.400E+04 0.000E+00 0.000E+00

Units: Inhalation - mrem /yr per uCi/m2
Others - m2 . mren/yr per uCi/sec

Values based on standard NUREG-0133, Section 5.3.1 asstrptions unless
otherwise indicated.
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PA'1%'AY DOSE FAC'IDRS (Ri) FOR TECHNICAL SPECIFICATIONS 4.11.2.3
'

Page 1 of 2
|

XGE GROL'P ( OIIID ) ( N.A. ) ( CHILD ) ( CHED ) ! CHII.D l

Y$0IOPE II5iAIATION GRCCC PLANE GRS/CW/P. ILK GRS/CW / S T h O.T!:G

F-3 1.125E+03 0.000E+00 1.570E-03 2.341E-02 4.006E43

C-14 3.589E+04 0.000E+00 1.195E+09 3.834E+08 8.894E-08

; ( m-24 1.610E+04 1.385E+07 8.853E+06 1.725E-03 3.729E+05^

P-32 2.605E+06 0.000E+00 7.775E+10 7.411E+09 3.366E+09

CR-51 1.698E+04 5.506E+06 5.398E+06 4.661E+05 6.213E+06

m-54 1.b76E+06 1.62SE+09 2.097E+07 8.011E+06 6.648E-08

tei-56 1.232E+05 1.068E+06 1.865E+00 2.437E-51 2.723E+03

FE-55 1.110E+05 0.000E+00 1.118E+08 4.571E+08 8.012E+08

i FE-59 '1.269E+06 3.204E+08 2.025E+08 6.338E+08 6.693E+08

j ; CD-58 1.106E+06 4.464E+08 7.080E+07 9.596E+07 3.771E+0S

,"(D-6 0 7.067E+06 2.532E+10 2.391E+08 3.838E+08 2.095E-09

' ' NI-63 8.214E+05 0.000E+00 2.964E+10 2.912E+10 3.949E+10

NI-65 8.399E+04 3.451E+05 1.909E+01 4.061E-51 1.211E+03

CU-64 3.670E+04 6.876E+05 3.502E+06 1.393E-05 5.159E+05
4

2 ZN-65 S,953E+05 8.583E+08 1.101E+10 1.000E+09 2.164E-09
,

2N-69 1.01BE+04 0.000E+00 1.123E-09 0.000E+00 9.893E-04
,

4 ER-83 4.736E+02 7.079E+03 4.399E-01 9.519E-57 5.369E+00-

| '/ BR-84 ' 5.476E+0T 2.363E+05 6.508E-23 0.000E+00 3.822E-11

' . ER-85 2.531E+01 t 0.000E-00 0.000E+00 0.000E+00 0.000E+00

RS-86 1.983E+0S 1.035E+07 8.804E+09 5.816E-08 4.5E4E-08.

i RB-88 5.624E+02 3.779E+04 7.150E-45 0.000E+00 4.374E-22

! ,- RB-89 3.452E+02 1.452E+05 1.715E-53 0.000E+00 1.642E-26

SR-89 2.157E+06 2.509E+04 6.618E+09 4.815E+08 3.593E+10

SR-90 1.010E+05 0.000E+00 1.117E+11 1.040E+10 1.243E+12

SR-91 1.739E+05 2.511E+06 2.878E+05 5.292E-10 1.157E+06

SR-92 2.424E+05 8.631E+05 4.134E+01 3.492E-48 1.378E+04

Y-90 2.679E+05 5.308E+03 9.171E+05 4.879E+05 6.569E+07~

Y-91M 2.812E+03 1.161E+05 5.198E-16 0.000E+00 1.737E-05

Y-91 ; 2.627E+06 1.207E+06 5.199E+06 2.400E+08 2.484E+09
,

Y-92 s 2.390E+05 2.142E+05 7.310E+00 6.959E-35 4.576E+04

Y-93 !*3.885E+05 2.534E+05 1.573E+04 1.547E-07 4.482E+06

ZR-95 1 2.231E+06 2.837E+08 8.786E+05 6.106E+08 8.843E-08'

2R-97 '3.511E+05 3.445E+06 4.199E+04 7.015E-01 1.248E+07
s

NB-95 6.142E+05 1.605E+08 2.287E+08 2.228E+09 2.949E+08

70-99 1.354E+05 4.626E+06 1.738E+08 2.456E+05 1.647E+07

E-99M 4.810E+03 2.109E+05 1.474E+04 6.915E-18 5.255E43-

E-101 5.846E+02 2.277E+04 5.593E-58 0.000E+00 4.123E-29

RD-103 6.623E+05 1.265E+08 1.108E+05 4.009E+09 3.971E+08
i

RD-105 9.953E+04 7.212E+05 2.493E+00 5.885E-25 5.981E+04

RU-106 1.432E+07 5.049E+08 1.437E+06 6.902E+10 1.159E+10

AG-110M, 5.476E+06 4.019E+09 1.67EE+10 6.742E+08 2.581E+09

~ *

.
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| TAnm 2.2-2c (Continued)
1

|

PATHWAY LY%~P FACIORS (Ri) FOR TEI'.rNICAL SPW'TTICATIONS 4.11.2.3w
Page 2 of 2

'KGE GFOUP ( CHIID ) ( N.A. ) ( OCID ) ( CHI Q ) ( CFID 1

TSOICPE INH 7dATION GPOLTD PIRE GRS/CW/b.IIX GRS/CX/ MEAT VEie..nTICG

~TE-125M 4.773E+05 2.128E-06 7.377E+07 5.690E+08 3.506E-Oc

TE-127M 1.480E+06 1.033E+05 5.932E+08 5.060E+09 3.769E+09

'IE-127 5.624E+04 3.293E+03 1.191E+05 1.607E-08 3.903E+05

TE-129M 1.761E+06 2.305E+07 7.961E+08 5.245E+09 2.460E+09

'IE-129 2.549E+04 3.0/6E+04 6.166E-08 0.000E+00 7.204E-02

TE-131M 3.078E+05 9.459E+06 2.244E+07 9.815E+03 2.163E-07

TE-131 2.054E+03 3.450E+07 8.489E-32 0.000E+00 1.349E-14

TE-132 3.774E+05 4.968E+06 4.551E+07 9.325E+06 3.111E+07

I-130 1.846E+06 6.692E+06 3.845E+08 6.758E-04 1.370E+08

I-131 1.624E+07 2.089E+07 4.333E+11 5.503E+09 4.754E+10

I-132 1.935E+0S 1.452E+06 5.129E+01 . 2.429E-57 7.314E*03

I-133 3.848E+06 2.981E+06 3.945E+09 1.304E+02 8.113E-09

I-134 5.069E+04 5.305E+05 3.624E-10 0.000E+00 6.622E-03

I-135 7.918E+05 2.947E+06 8.607E+06 1.039E-14 9.973E+06

C5-134 1.104E+06 8.007E+09 3.715E+10 1.513E+09 2.631E+10

CS-136 1.709E+05 1.702E+08 2.773E+09 4.426E+07 2.247E+0B

CS-137 9.065E+05 1.201E+10 3.224E+10 1.334E+09 2.392E+10

CS-138 8.399E+02 4.102E+05 5.528E-23 0.000E*00 9.133E-11

BA-139 5.772E+04 1.194E+05 1.231E-05 0.000E+00 2.950E+00

BA-140 1.743E+06 2.346E+07 1.171E+08 4.384E+07 2.76'E-OS

BA-141 2.919E+03 4.734E+04 1.210E-45 0.000E+00 1.605E-21

BA-142 1.643E+03 5.064E+04 0.000E,00 0.000E+00 4.105E-39

IA-140 2.257E+05 2.180E+07 1.894E+05 5.492E+02 3.166E+07

IA-142 7.585E+04 8.886E+05 2.904E-06 0.000E+00 1.582E+01

CE-141 5.439E+05 1.540E+07 1.361E+07 1.382E+07 4.082E+08

CE-143 1.273E+05 2.627E+06 1.48BE+06 2.516E+02 1.364E+07

CE-144 1.195E+07 8.032E+07 1.326E+08 1.893E+08 1.039E+10

PR-143 4.329E+05 0.000E+00 7.754E+05 3.609E+07 1.575E+08

PR-144 1.565E+03 2.112E+03 2.040E-50 0.000E+00 3.829E-23

ND-147 3.282E+05 1.009E+07 5.712E+05 1.50SE+07 9.197E+07

W-187 9.102E+04 2.740E+06 2.420E+06 2.790E+00 5.380E+06

NP-239 6.401E+04 1.976E406 9.138E+04 2.232E+03 1.357E+07

Inhalation - mrem /yr per uCi/m2Units: a . mrem /yr per uCi/secOthers - m

Values based on standard NUREG-0133, Section 5.3.1 assunptions unless
otherwise indicated.
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PA'I%7sY DOSE FACIOPS (Ri) }tR TIDNICAL SPIrIFICATIONS 4.11.2.3
'

Page 1 of 2
1

AGE: GPOUP (2 lum) ( N.A. ) (n:.; M ) ( E AGER) (2::;?.E

~ SCCCPE DMA1ATICN GFOU O PIA'E GRS/CE/ MILK GRS/CXE/ MEAT VE C 3 ;
I

h-3 1.272E+03 0.000E+00 9.941E+02 1.938E+02 2.5E6E+03

C-14 2.600E+04 0.000E+00 4.859E+0B 2.040E+08 3.690E+08

A-24 1.376E+04 1.385E+07 4.255E+06 1.084E-03 2.389E+05

P-32 1.888E+06 0.000E+00 3.153E+10 3.931E+09 1.608E+09

CR-51 2.096E+04 5.506E46 8.387E+06 9.471E+05 1.037E+07

m-54 1.984E+06 1.62SE+09 2.875E+07 1.436E+07 9.320E*08

m-56 5.744E+04 1.068E+06 4.856E-01 8.302E-52 9.451E+02

FE-55 1.240E+05 0.000E+00 4.454E+07 2.382E+08 3.259E+08

FE-59 1.528E+06 3.204E+08 2.861E+08 1.171E+09 9.895E+08

CD-58 1.344E+06 4.464E+08 1.095E+08 1.942E+08 6.034E+08

CD-60 8.720E+06 2.532E+10 3.621E+08 7.600E+08 3.230E+09

NI-63 5.800E+05 0.000E+00 1.182E+10 1.519E+10 1.606E+10

NI-65 3.672E+04 3.451E+05 4.692E+00 1.305E-51 3.966E+02

CU-64 6.144E+04 6.876E+05 3.293E+06 1.713E-05 6.465E+05

ZN-65 1.240E+06 8.583E+08 7.315E+09 8.688E+08 1.471E+09

ZN-69 1.584E+03 0.000E+00 1.760E-11 0.000E+00 2.067E-05
BR-83 3.440E+02 7.079E+03 1.790E-01 5.066E-57 2.911E+00

BR-84 4.32EE-02 2.363E*05 2.877E-22 0.000E+00 2.251E-11
BR-85 1.832E+01 0.000E+00 0.000E+00 0.000E+00 0.000E-00
RB-86 1.904E+05 1.035E+07 4.746E+09 4.101E+08 2.772E-08
RB-88 5.456E+02 3.779E+04 3.886E-45 0.000E+00 3.168E-22
RB-89 3.520E+02 1.452E+05 9.774E-54 0.000E+00 1.247E-26
SR-89 2.416E+06 2.509E+04 2.674E+09 2.545E+08 1.513E+10

SR-90 1.080E+08 0.000E+00 6.612E+10 8.049E+09 7.507E+11

SR-91 2.592E+05 2.511E+06 2.409E+05 5.794E-10 1.291E+06

SR-92 1.192E+05 8.631E+05 2.277E+01 2.516E-48 1.012E+04

Y-90 5.592E+05 5.308E+03 1.074E+06 7.470E+05 1.025E+08

Y-91M 3.200E+03 1.161E+05 5.129E-18 0.000E+00 2.285E-07
Y-91 2.936E+06 1.207E+06 6.475E+06 3.910E+08 3.212E+09

Y-92 1.648E+05 2.142E+05 2.828E+00 3.522E-35 2.360E+04

Y-93 5.792E+05 2.534E+05 1.312E+04 1.688E-07 4.983E+06

ZR-95 2.688E+06 2.837E+08 1.201E+06 1.092E+09 1.253E+09

ZR-97 6.304E+05 3.445E+06 4.225E+04 9.231E-01 1.673E+07

h 95 7.512E+05 1.605E+08 3.338E+08 4.251E+09 4.551E+08

h 99 2.688E+05 4.626E+06 1.023E+08 1.892E+05 1.293E+07

K-99M' 6.12SE+03 2.109E+05 1.055E+04 6.471E-18 5.011E*03
E-101 6.672E+02 2.277E+04 3.287E-58 0.000E+00 3.229E-29
h 103 7.832E*05 1.265E+08 1.513E+05 7.162E+09 5.706E+08

h 105 9.040E+04 7.212E+05 1.263E+00 3.900E-25 4.039E+04

D106 1.f08E+07 5.049E+08 1.799E+06 1.130E+11 1.484E+10

AG-110M 6.752E+06 4.019E+09 2.559E+10 1.345E+09 4.031E+09
,

e,mumrurm;u 2.0-19 m FyfF



_ _ _ _ _
______

-

:

---
--

. _.

C"' ' [, i, ,
; | p$___,I 'IABLE 2.2-2d (Continued) . . . .

PATH |40f DOSE FAC'IOPS (Ri) IVR TECHNICAL SPIrII'ICATICNS 4.11.2.3

Page 2 of 2

~GE Glu.~P hw3GER) ( N.A. I d w ;AGERI hw:7GER) h w;AGEH
A
~ISCnOPE IN GIATION GNui;ND PIANE GRS/CCE/KCLK GRS/CIE/F. EAT VE ". ATIC .

TE-125M 5.360E+0S 2.128E+06 8.863E+07 8.941E-08 4.375E-Co

g-127M 1.656E+06 1.083E+05 3.420E+C8 3.816E+09 2.236E-09

TE-127 8.080E404 3.293E+03 9.572E+04 1.689E-08 4.180E+05

g-129M 1.976E+06 2.305E+07 4.602E+08 3.966E+09 1.508E+09

TE-329 3.296E+03 3.076E+04 2.196E-09 0.000E+00 3.418E-03

'IE-131M 6.208E+05 9.459E+06 2.529E+07 1.447E+04 3.248E-07

TE-131 2.336E+03 3.450E+07 2.879E-32 0.000E+00 6.099E-15

'2E-132 4.632E+05 4.96BE+06 8.581E+07 2.300E+07 7.818E+07

I-130 1.488E+06 6.692E+06 1.742E+08 4.005E-04 8.276E+07

I-131 1.464E+0? 2.089E+07 2.195E+11 ' 3.645E+09 3.140E+10

I-132 1.512E+05 1.452E+06 2.242E+01 1.389E-57 4.262E+03

I-133 2.920E+06 2.981E+06 2.674E+09 7.234E+01 4.587E+08

I-134 3.952E+04 5.305E+05 1.583E-10 0.000E+00 3.854E-03

I-135 6.208E+05 2.947E+06 3.777E+06 5.963E-15 5.832E+06

CS-134 1.128E+06 8.007E+09 2.310E+10 1.231E409 1.671E+10

-136 1.936E+05 1.702E+08 1.759E+09 3.671E+07 1.70BE+08

137 8.480E+05 1.201E+10 1.781E+10 9.634E+08 1.348E+10

-138 8.560E+02 4.102E+05 3.149E-23 0.000E+00 6.935E-11

BA-139 6.464E+03 1.194E+05 7.741E-07 0.000E+00 2.472E-01

BA-140 2.032E+06 2.346E+07 7.483E+07 3.663E+07 2.130E+0B

BA-141 3.288E+03 4.734E+04 4.922E-46 0.000E+00 8.699E-22

BA-142 1.912E+03 5.064E+04 0.000E+00 0.000E+00 2.269E-39 :

IA-140 4.872E+05 2.180E+07 2.291E+05 8.689E+02 5.104E+07

IA-142 1.200E+04 8.886E+05 2.574E-07 0.000E+00 1.868E+00

| CE-141 6.136E+05 1.540E+07 1.696E+07 2.252E+07 5.404E+08

j CE-143 2.552E+05 2.627E+06 1.671E+06 3.695E+02 2.040E+07

C::-144 1.335 0 07 8.032E+07 1.655E+08 3.089E+08 1.326E+10

PR-143 4.832E+05 0.000E+00 9.553E+05 5.817E+07 2.310E+08

PR-144 1.752E+03 2.112E+03 1.238E-53 0.000E+00 3.097E-26

10-147 3.720E+05 1.009E+07 7.116E+05 2.452E+07 1.424E+08

W-187 1.768E+05 2.740E+06 2.646E+06 3.989E+00 7.839E+06

NP-239 1.320E+05 1.976E+06 1.060E+05 3.387E+03 2.097E+07

2Urtits: Inhalation - mrem /yr per uCi/m
others - m8 . mren/yr per uCi/see

Values based on standard NUREG-0133, Section 5.3.1 assuptiens unless
otherwise indicated.

g
1
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PANY DOSE FACiORS (Ri) TVR TEDNIC'AL SPIrIFICATICE;S 4.11.2.3

Page 1 of 2

R;E GROUP ( ADULT ) ( N. A. ) ( ADLIT ) ( ADCLT ) ( ADL1T I

scc 0PE IhV m TICt: GPCCO FIR;E GRS/CDuM11)< GRS /CD:/G.T VE C .I Ct:
I

11- 3 1.264E+03 0.000E,00 7.629E+02 3.248E+02 2.260E-03

C-14 1.816E+04 0.000E+00 2.634E+08 2.414E+0B 2.276E+08

m-24 1.024E+04 1.385E+07 2.438E+06 1.356E-03 2.690E+05

P-32 1.320E+06 0.000E+00 1.709E+10 4.651E+09 1.403E+09

CR-51 1. 440D04 5.506E+0C 7.187E+06 1.772E+06 1.168E+07

MJ-54 3.400E+06 1.625E+09 2.578E+07 2.812E+07 9.585E+08

m-56 2.024E+04 1.068E+06 1.328E-01 4.958E-52 5.082E+02

FE-55 7.208E+04 0.000E+00 2.511E+07 2.933E+08 2.096E+08

FE-59 1.016E+06 3.204E+08 2.326E+08 2.080E+09 9.875E+08

00-58 9.280E+05 4.464E+08 9.565E+07 3.703E+08 6.252E+08

CD-60 5.968E+06 2.532E+10 3.082E+08 1.413E+09 3.139E-09

NI-63 4.32CE+05 0.000E+00 6.729E+09 1.888E+10 1.040E+10

NI-65 1.232E+04 3.451E+05 1.219E+00 7.405E-52 2.026E-02

CU-64 4.896E+04 6.876E+05 2.031E+06 2.307E-05 7.841E+05

ZN-65 8.640E+05 8.583E+08 4.365E+09 1.132E+09 1.009E+09

i-69 9.200E+02 0.000E+00 5.207E-12 0.000E+00 1.202E-05

F-83 2.408E+02 7.079E+03 1.399E-01 8.648E-57 4.475E+00

BR-84 3.128E+02 2.363E+05 1.609E-23 0.000E+00 2.475E-11

BF-85 1.280E+01 0.000E+00 0.000E+00 0.000E-00 0.000E-00

RB-86 1.352E+05 1.035E+07 2.604E+09 4.914E+08 2.217E+08

RB-88 3.872E+02 3.779E+04 2.139E-45 0.000E+00 3.428E-22
RB-89 2.560E+02 1.452E+05 5.523E-54 0.000E+00 1.385E-26
SR-89 1.400E+06 2.509E+04 1.451E+09 3.014E+08 9.961E+09

SR-90 9.920E+07 0.000E+00 4.680E+10 1.244E+10 6.046611
SR-91 1.912E+05 2.511E+06 1.377E+05 7.233E-10 1.451E+06

SR-92 4.304E+04 8.631E405 9.675E+00 2.334E-48 8.452E+03

Y-90 5.056E+05 5.300E+03 7.511E+05 1.141E+06 1.410E+08

Y-91M 1.920E+03 1.161E+05 1.743E-19 0.000E+00 1.527E-08
Y-91 1.704E+06 1.207E+06 4.726E+06 6.231E408 2.C14E+09

Y-92 7.352E+04 2.142E+05 9.772E-01 2.657E-35 1.603>04
Y-93 4.216E+05 2.534E+05 7.388E+03 2.075E-07 5.517E+06

ZR-95 1.768E+06 2.837E+08 9.587E+05 1.903E+09 1.194E+09

2R-97 5.232E+05 3.445E+06 2.707E+04 1.292E+00 2.108E+07

5 95 5.048E+05 1.605E+08 2.786E+08 7.748E+09 4.798E+0S

6 99 2.480E+05 4.626E+06 5.741E+07 2.318E+05 1.426E+07 I

E-99M ' 4.160E+03 2.109E+05 5.553E+03 7.439E-18 5.187E+03

T-101 3.992E+02 2.277E+04 1.813E-58 0.000E+00 3.502E-29
5 103 5.048E+05 1.265E+08 1.189E+05 1.299E+10 5.577E+0S

5 105 4.816E+04 7.212E+05 5.240E-01 3.533E-25 3.294E+04 I
'

h 106 9.360E+06 5.049E+08 1.320E+06 1.811E+11 1.247E+10

110M 4.632E+06 4.019E+09 2.198E+10 2.523E+09 3.979E+09 |

s
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TAmr 2.2-2e (Continued) | '''' '*

'

}
PA2%'AY DOSE FAC'IORS (Ri) FOR TECHNICAL SPICIFICATIONS 4.11.2.3

Page 2 of 2

XGE GROUP ( ADULT ) ( N. A. ) ( ADL~T I ( ADULT ) ( ADC_T I

~ so:WE INHAIATION GRDCO PIRE GRS/CDi/MILM GRS/CD;/ MEAT VB e./C'C(;

YE-125M 3.136E+05 2.128E+06 6.626E+07 1.460E+09 3.927E+08I

TE-127M 9.600E+05 1.083E+05 1.860E+08 4.531E+09 1.418E+09

qE-127 5.736E+04 3.293E+03 5.278E+04 2.034E-08 4.532E+05 ;

1

TE-129M 1.160E+06 2.305E*07 3.028E+08 5.698E+09 1.261E+09

TE-129 1.936E+03 3.076E+04 9.167E-10 0.000E+00 2.806E-03

TE-131M 5.560E+05 9.459E+06 1.753E+07 2.19CE+04 4.428E+07

7E-131 1.392E+03 3.450E+07 1.578E-32 0.000E+00 6.575E-15

TE-132 5.096E+05 4.968E+06 7.324E+07 4.287E+07 1.312E+08

I-130 1.136E+06 6.692E+06 1.050E+08 ' 5.272E-04 9.809E+07

I-131 1.192E+07 2.089E+07 1.388E+11 5.034E+09 3.785E+10

I-132 1.144E+05 1.452E+06 1.342E+01 1.816E-57 5.016E+03

I-133 2.152E+06 2.981E+06 9.891E+08 9.336E+01 5.331E+08

I-134 2.984E+04 5.305E+05 9.491E-11 0.000E+00 4.544E-03

I-135 4.480E+05 2.947E+06 2.217E+06 7.644E-15 6.731E+06

CS-134 8.480E+05 8.007E+09 1.345E+10 1.565E+09 1.110E+10

5-136 1.464E+05 1.702E+08 1.036E+09 4.724E+07 1.675E+08

-137 6.208E+05 1.201E+10 1.010E+10 1.193E+09 8.696E+09.

CS-138 6.208E+02 4.102E+05 1.786E-23 0.000E+00 7.730E-11

BA-139 3.760E+03 1.194E+05 8.322E-08 0.000E+00 5.225E-02

BA-140 1.272E+06 2.346E+07 5.535E+07 5.917E+07 2.646E+0S

BA-141 1.936E+03 4.734E+04 2.677E-46 0.000E+00 9.305E-22

BA-142 1.192E+03 5.064E+04 0.000E+00 0.000E+00 2.463E-39

IA-140 4.584E+05 2.180E+07 1.672E+05 1.385E+03 7.327E+07

IA-142 6.328E+03 8.886E+05 3.503E-08 0.000E+00 4.999E-01

CE-141 5.616E+05 1.540E+07 1.253E+07 3.632E+07 5.097E+08

CE-143 2.264E+05 2.627E+06 1.149E+06 5.547E42 2.758E+07

CE-144 7.776E+06 8.032E+07 1.209E+08 4.928E+08 1.112E+10

PR-143 2.808E+05 0.000E+00 6.923E+05 9.204E+07 2.748E+08

PR-144 1.016E+03 2.112E+03 6.716E-54 0.000E+00 3.303E-26

ND-147 2.20BE45 1.009E+07 5.231E+05 3.935E+07 1.853E+08

W-187 1.552E+05 2.740E+06 1.796E+06 5.912E+00 1.046E+07

NP-239 1.192E+05 1.976E+06 7.385E+04 5.152E+03 2.872E+07

Units: Inhalation - mrem /yr per uCi/m2f

| Others - m' . mrsn/yr per uci/see
|

Values based on standard NUREG-0133, Section 5.3.1 assuptions unless
otherwise indicated.

O)' i
V

N- 2.0-22 Rev. 0 - 8/82



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

,

_

.

.s,. .,. .

: i i i i' ' ' / d b,i ;
*

'

I-~ -TABIE 2.2-3 - ~ ~ ,

1

027ITOLTmK; PD: * v. ORS, IDCATIONS, A?D PATEMAYS

Distance Origin
Sector (Meters) Pathway Age Groun (for info only)

N 2816 Vegetation Child - garden

HNE 2414 Vegetatien Child - garden

NE 1062 Inhal/Grd Plane Infant - residence

I2:E 4828 Vegetation Child - garden

E 2414 Vegetation Child - garden j

ESE 4426 Vegetation Child - garden

SE 3299 Inha1/Grd Plane Infant - residence

SSE 1690 Inha1/Grd Plane Infant - residence

S 1770 Inha1/Grd Plane Infant - residence

| SSN 3734 Inhal/Grd Plane Infant - residence

SW 1432 Inhal/Grd Plane Infant - residence

WSW 8047 Cm/ Milk Infant - hypothetical |

W 8047 Cow / Milk Infant - hypothetical

| wtM 6437 Inhal/Grd Plane Infant . residence

NN 8047 Cow / Milk Infant - hypothetical

NNW 1738 Inha1/Grd Plane Infant - residence

Table based on Reference 4, Tables 5.2.8 and 6.1.26.

1
GRA?O GUIE, INIT 1 2.0-23 Rev. 0 - 8/82
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i !( 2.3 Meteorological Model

n)
(Q 2.3.1 The atnospheric dispersion for all gaseous releases is

calculated using a ground-level, wake-split fom of the

straight line ficw nodel.

X/Q = atnespheric dispersien (sec/m )

2.03 t k_=

ru I
%here,

distance (m) fran release point to location ofr =

interest
|

6 plume depletion factor 'at distance r fran=

Figure 2.3-1.

wind speed at ground level (m/sec)u =

open terrain recirculatien factor at distancek =

r, fran Figure 2.3.4

{= the lesser of (c2+b2 h or [ c'3

_TT
hhere,

vertical standard deviation (m) of the plume atC =

distance r for ground-level releases under the

stability categcz,f indicated by h, fran Figre

2.3-2.

h tenperature differential with vertical separa-=

tion ('K/100m)

height of the reactor building = 53.3m.b =

("'N
V}t >

GRAND GUIE, UNIT 1 2.0-24 Rev. 0 - 8/82
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I 2.3.2 :lelative deposition per unit area for all releases is

calculated for a ground level release as follows:
-2D/0 = relative deposition per unit area (m 3

.

= 2.55 (D )g
r

!

hhere,

relative depositior. rate at distance r forD =
g

ground level releases frun Figure 2.3-3.

.0-25 Rev. 0 - 8/82NNtM_1 _ _ _ _ _ _ _ _ _ _ _ _ _ __-
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( ' DALE 2.3-1
,

KINOSPHERIC DISPERSIGi PARNETEPS*

FOR tim;ICAL SPECIFICATIOt14.11.2.4.1

X/O D/O
SEC'IOR

~7 -9
5.468 x 10 1.840 x 10

N
~7 ~9

Pc2 4.079 x 10 1.600 x 10

-6 ~9

NE 1.121 x 10 5.759 x 10
-8 -10

DE 7.044 x 10 3.207 x 10

'1.093 x 10 '
~

~

E 2.283 x 10
~9 -10

ESE 7.183 x 10 '3.520 x 10
-7 -O

SE 1.817 x 10 8.420 x 10
~9

SSE 7.600 x 10 3.300 x 10
~

g
-6 ~9

S 1.219 x 10 3.809 x 10
-10

SSW 4.113 x 10 8.261 x 10
~

-6 ~9
St1 3.001 x 10 4.440 x 10

-10
b3; 3.931 x 10 3.177 x 10

~

-7 -10
W 4.259 x 10 3.476 x 10

~7 -10
4.359 x 10 4.662 x 10WA

-10
Ni .1.548 x 10 2.733 x 10~

-6 ~9
NNW 1.373 x 10 4.174 x 10

,

Grand Gulf Nuclear Station, Environmental Report, Table .

\'* Deference:
.

6.1.26.

'
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I 2.4 Definitions of Gaseous Effluents Parameters
;---~ ~~ ~ ~

!

height of reactor building (m) (2.3.1)b =

ocunt rate of the station vent monitor corresponding toC =

grab sanple radicmuclide concentrations (2.1.1)

count rate of station vent monitor corresponding to a 1.0C' =

| UCi/ml concentration of Xe-133 (2.1.2)
t

count rate of the co: taiment purge norJ. tor for radio-c =

nuclide concentrations to be discharged (2.1.2)

count rate of the contaiment purge acnitor corresponding* c' =

to a 1.0 uCi/ml concentration of Xe-133 (2.1.2)

zelative deposi_tjen rate for ground level releases frcraD =
9 Figure 2.3-3 (m ) (2.3.2)'

4

average organ dose rate in current year (mrern) (2.2.1.b)D =
g

dose to an individual frcrn radiciodines and radionuclidesD =

P in particulate fem, with half-life greater than eight
days (mrem) (2.2.2.b)

! D, average skin dose rate in current year (mrurn) (2.2.1.a)=

!

average total body dose rate in current year (mrun)D =g
(2.2.1.e)

D, air dose due to beta ernisz; ions fztrn noble gas redio-=

nuclide i (mrad) (2.2.2.a)

air dose due to gansna emissions frcrn roble gas radio-i D =
7 nuclide 1 (mrad) (2.2.2.a)

relative deposition per unit area (m-2) (2.3.2)D/Q =

plume depletion factor at distance r for appropriate( =

stability class and effective height frtsn-Figures 2.3-2
and 2.3-3. (2.3.1)

'

fraction of current year elapsed at' time of calculatienF. =

! (2.1.1)
,

_

open terrain recirculation factor at distance r fromk =

Figure 2.3-1 (2.3.1)

|

t (
'

|

|

2.0-27 rev. 0 - 8/82 |
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( 2.4 Definitions of Gaseous Effluents Parameters (Continued)

total body dose factor for Kr-89, the nest restrictiveK =

isotope (mre/yr per uCi/m2), frcrn Table 2.1-1 (2.1.2)

total body dose factor due to gamm emissions franK =
g isotope i (mren/yr per uCi/m2) frcrn Table 2.1-1 (2.1.1)

limiting dose rate to the total body based on theD =
g limit of 500 mren in one year. (2.1.1)

limiting dose rate to the skin based on the lirit ofD =
ss 3000 mrem in one year. (2.1.1)

D'g = limiting dose rate to the total body based on the
Ifmit of 500 mren in one year (containment purge) (2.1.2)

.D'ss =
limiting dose rate to the skin based on the limit of
3000 mren in one year (containment ptege) (2.1.2)

D"g = limiting dose rate to the total body based on the
conservative dose rate of 500 mrom/ year. (tbte 2)

D"ss =
limiting dose rate to the skin based on the
conservative dose rate of 3000 mrem / year. (Note 2)

, skin dose facter for Kr-89, the nest restrictive isotopeL =

(mren/yr per uCi/m2) frcra Table 2.1-1 (2.1.2)

skin dose factor due to beta emissions fran isotope iL. =
1 (mren/yr per tCi/m3) from Table 2.1-1 (2.1.1)

air dose factor for Kr-89, the nest restrictive isotopeM =

(mrad /yr per uCi/m)), frcrn Table 2.1-1 .(2.1. 2)

air dose factor due to gamm erissions frcrn isotope iM. =

(mrad /yr per uCi/m2) frcrn Table 2.1-1 (2.1.1)1

air dose factor due to beta erissions fran noble gasN. =

radionuclide i (mrad /yr per uCi/m3) fran Table 2.1-11
|

i (2.2.2.a)
2dose parancter for radionuclide i, (mren/yr per uCi/m )P =

g for inhalation fran (m2. mrem /yr per uci/sec) for other
|

|
pathways, fran Table 2.2-1 (2.2.1.b)

'

.
rate of release of noble gas radionuclide i (uCi/sec)Q. =

1 (2.1.1)

average rate of release of noble gas radionuclide i for{ =

(~h the elapsed fraction of tha year F (uCi/sec) (2.1.1)
; !

G

GRAND GUIF, UNIT 1 2.0-28 Rev 0 - 8/82
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t 2.4 Definitions of Gaseous Effluents Parameters (Continued)

9 _

O'1
average release a.te of isotope i of radioiadine or=

other radionuclide in particulate form, with half-life
greater than eight (8) days in the current year (uci/sec)
(2.2.1.b)

cuculative release of noble gas radionulide i over theO =
g period of interest (uC1) (2.2.2.a)

cumulative release of radionuclide i of iodine or
-

O'1 material in particulate form over the period of interest
=

.

(uci) (2.2.2.b)
rate of release of noble gas radionuclide 1 (uC1/sec)gj =

(2.1.2)

average rate of release of noble gas radionuclide i fro,lij =

the elapsed fraction of the year F (uCi/sec) (2.1.2)

assigned release rate value of, for exanple, 1.0 uCi/sec,0" =

Xe-133; related to definition of C' for the vent.
(Note 3)

release rate fran containment pen;;e associated withq" =

maxinum ficw frcrn system and concentration specified for
c'. (Note 3)

dose factor for radienuclide i, (mrern/yr per uCi/m2) orR =
f (m = mrem /yr per uCi/sec)a

count rate per mrem /yr to the skin. (2.1.1)R =
s

count rate per mren/yr to the total body. (2.1.1)R =
t

conservative count rate per mren/yr to the skin.R" =
s (2.1.2)

R"t
c nservative count rate per mrem /yr to the total=

body (Xe-13.' detection, Kr-89 dose) . (2.1.2)

distance (m) fran release point to location of interestr =

for dispersion calculation. (2.3.1)

count rate per mrern/yr to the skin for containnent purger =
s monitor only. (2.1.2)

count rate per mren/yr to the total body for containmentr =
t purge nonitor only. (2.1.2)

r"s
conservative count rate per mrem /yr to the skin for=

contaiment purge only. (2.1.2)t

GRAND GUIF, UNIT 1 2.0-29 Rev. 0 - 8/82
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I 2.4 Definitions of Gasecus Effluents Paraneters (Continued)
.

|

r"t cnservative count rate per mrm/yr to the total=

body for containment purge only. (2.1.2)

count rate of containment purJe noble gas nonitor atS =
d alarm setpoint level. (2.1.2)

count rate of station vent noble gas nonitor at alarmS =
y setpoint level. (2.1.1)

1= vertical standard deviation of the plume with building
wake correction (m). (2.3.1)

vertical standard deviation (m) of the plune at distance8 =
r for effective height under stability category indicated
by T(m) frcra Figure 2.3-2. (2.3.1)

temperature differential with ve M eal separation .

T =

('X/100m). (2.3.1)

wind speed at ground level (m/sec). (2.3.1)u =

controlling sector annual average atrespheric dispersicnW =

at the site boundary for the appropriate pat.Way
(sec/m8). (2.2.1.b)

relative concentration for unrestricted areas (sec/m3).W' =

(2.2.2.b)

X/Q = atrospheric dispersion (sec/m2) (2.3.1)

highest sector annual average atrospherie dispersion atX/O =

the unrestricted area boundary (sec/m2) (2.1.1)

X/O' = relative concentration for unrestricted areas (sec/m2)
(2.2.2.al

!

.

4

v
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( 2.5 GASB005 RADHASTE TRFMNDTT SYSUM '

'Ihe essential -ycs. mats of the gaseous radwaste treatment systan
for the OPERABILITY requirertent of ITIS Specification 3/4.11.2.5

>

are indicated below. natu v[nt
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"O or 2 Ptn witT)(During normal operations the demister and filter units

(prefilters, charcoal filters and HEPA filters) are not i

'* stalled in the filter train. However, the filter train '

\available to be operable at a later date dw.n the filter
demister are installed.Taken from Reference 4, Figure 3-8. |
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3.0 RADIOLOGICAL DNIPCINE2MJ., mhTIOPJM'

Sa@ ling locations as required in section 3/4.12.1 of the Radiolo-

cical Ef fluent 7bchnical Specification are described in Tabic 3.0-1

through 3.0-3 and shcun on maps in Figures 3.0-1 through 3.0-3.
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