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INTRODlX.TICN

'1he GTSITE DOSE CAICUIATIN MANUAL is a supporting document of

Grand Gulf Nuclear Station Radiological Effluent Technical Specifica-
2

tions (RETS). As such the CDCM describes the methodology and parameters

to be used in the calculation of offsite doses due to radioactive liquid

ard gaseous effluents and in the calculation of liquid and gaseous

effluent monitoring instrtmentation alarm / trip setpoints. 'Ihe CDCM

contains a list and graphical description of the specific sanple loca-

tions for the radiological envirorsnental monitoring program. Diagrams
2

of the liquid and gaseous radwaste treatment systans are also included.

The CDCM will be maintained at the Station for use as a reference

, tide and training document of accepted methodologies and calculations.

Changes in the calculational methods or parameters will be incorporated

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

nethodology in all applicable areas. Conputer software to perform the

described calculations will be maintained current with this Com.
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1.0 LIQUID EFF11ENIS

1.1 Liquid Effluent Monitor Setpoints
*

1.1 Liquid Ra @aste Effluent Line Monitors

Liquid Ra@aste Effluent Line Monitors provide alam and auto-
.

matic temination of release prior to exceeding the concentra-

tion limits specified in 10CFR20, Appendix B, Table II, Column
To meet this2 at the release point to the unrestricted area.

specification and for the purpose of inplementation of speci-

ficatico 3.3.7.11 of the REIS, the alam/ trip setpoints for

liquid effluent nonitors and fim measurement devices are set

to assure that the following equation is satisfied:

cf (
F+f

C (1)

where:

= the effluent concentration limit (REIS SpecificationC

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

= 'Ihe setpoint, representative of a radioactivity concen-c

tration in uti/ml, of the radioactivity monitor measuring

the radioactivity in the waste tank effluent line prior

to dilution and subsequent release; the setpoint, which'

is inversely proportional to the vehmetric flow of the

effluent line and directly proportional to the volumetric ,i

. flow 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.

. Rev. 0 - 8/82
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= the waste tank effluent flow setpoint as measured at the
f

radiation nonitor location, in voltne per unit time, but

in the same units as F, below.

= the dilution water flow setpoint as measured prior to the j

F
.

.

release point, in voltme per unit time. :
l'

At Grand Gulf Unit 1, the available dilution water flow (F)1

should be constant for a given release, and the waste tank flow (f)

and nonitor setpoint (c) are set to neet the condition of equation
'Ibe method by which this

1 for a given effluent concentration, C.

is accouplished is as follows:

'Ihe isotopic concentration for a waste tank to be relamaad isStep 1)

obtained from the sun of the measured concentrations as deter-
4.11.1.1.1-1:mined by the analysis required in the RETIS Table

(2) 2C + ( C, + C, + C )tCg= g

where:

the sun of concentrations C of each masured{C g=
g

ganna emitter observed by gama-ray spectroscopy of

the waste sanple.

the stun of concentrations C, of alpha snitters in
C, =

liquid waste as neasured in the monthly conposite
l

sanple.

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

i
. liquid waste as observed in the quarterly ocuposite !

;

sanple. I

\
l

)
_

'

.
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= nea n en ua m 3 h @ d wasu asC
t

determined fran analysis of the monthly mite

sanple.
i term will be included in the analysis of each waste

.

%eC g
tank batch to be released; terms for alpha, strontiums, and

tritium may be included if analysis of reactor water has shown

the presence of these isotopes.

S e measured radionuclide concentrations are used to calculateStep 2)

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

flow rate to waste tank effluent flow rate required to assure
4

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

II, Coltam 2 are net at the point of discharge.

! ._
2= C

i x s, y,
D.F. MPC

f
(3)* -

CC C, C,, , , t=
x S. F. 2

MPC MPC MPC
g a s t

!

i Where:

C , C ,, C ,, and C ; measured concentrations as
I

C =
g tg

defined in Step 1. Terms C ,, C ,, and C will bet

included in the calculation as appropriate.

MPCy= MPC , MFC ,, and MPC are limiting concentra- |
tg

|tions of the appropriate radionuclide fran 10CFR20,-

fAppendix B, Table II, Colum 2. For dissolved or
I,

entrained noble gases, the concentration shall be limitad
| ,

to 2.2 -4 uCi/ml total activity. ,

l

Rav. 2 -.5/84GRAIO GUIE, UNIT 1 1.0-3
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an administrative safety factor nomally applied at GrandS.F. =

Onlf which causes the calculated Dilutim Factor to be
two (2) times larger than the dilution factor required

for otmpliance with 10CFR20 limits.*

The maxima pemissible waste tank effluent fim rate prior toStep 3)

alculated based on a fixed fraction of thedilution, f , isd,

dilution flw rate, F *d

F for FIdgFd+I I4)d d dd y E7.D.F.
J

where:
1

0.9 x minim m expected dilution flow rateF =
d

mRXimE Pemissible waste tank effluent flow ratefd"
Dilution Factor frm Step 2.D.F. =

Equation 4 is valid only for D.F.>1; for D.F.I1, the wasteNOIE:

tank effluent oorcentration meets the limits of 10CFR20 with-

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

*

The dilution flow rate setpoint for minim a dilution flwStep 4)

rate, F, and waste tank flow rate setpoint for maximum waste

tank effluent flow rate, f are calculated as follows:
(5) 1

d = 0.9 x minian expected dilution flow rateF- F =

d = 0.9 x caldaW mh wah M nwf = 0.9 x f
rate for the stated release

(6).

conditions.
,
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;

%us, a control rocrn alann occurs if the dilution flow rate

falls below the asstrned flow rate of 90 percent of the actual
dilution flow, or if the waste tank effluent flow ra'te exceeds

90 percent of the calculated maxinzn waste tank effluent flew.

rate, and the release is terminated.

The radioactivity rronitor setpoint may now be specified based
Step 5)

on the values cf fC , F, and f which were specified tog

provide ccrrpliance with the limits of 10cm20, Appendix B,
S e monitor response is primarily toTable II, Coltr.n 2.

therefore, the actual setp int is based on
gantna radiation;

S e setpoint concentration, C ,is de WC.g

as follows:
f

9 (uci/ml) (7)
d C

C* ='y l

(af g

where f, is the actual (or maximan expected) effluent flow
The value of C, (uCi/ml) is used to detennine the

rate.

monitor setpoint (CIN) frcrn the calibration curve of Figure

1.0-1.

The setpoint contains a factor of conservatisrt, even if the
NOTE:

calculated naxinum waste tank flow rate is attainable, since

the calculated rate contains the safety factor margin, waste

tank effluent flow rate margin, and the dilution flow rate

In practice, the actual waste tank effluent flow ratemargin.

normally is many tines less than the calculated tank flow

rate, thus providing an additional conservatism during
..

i
;

release.

Dev. 0 - 8/82
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Figure 1.0-1 Calibrction Curva kr Liquid Efflu:nt Moniter
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1.2 Dose Calculation for Liquid Effluents

'1he dose contribution to the maxinun e_W individual1.2.1
fra all radimuclides identified in waste tank liquid

effluents released to unrestricted areas is calculated
,

for the purpose of implementing RETS Specifications
1

3.11.1.2, 4.11.1.2 and 4.11.1.3.1 using the following

expression:
-

(1)-

m

A 6t C F M&m) (8)
hu " iTm g 3

l'1
i

-
.

where:

Site-related ingestion dose ommitment factor,A =
iTau

in millirm/hr per uCi/ml.

K U E T=
g p g g

andlength of the 1 th time period over which Cg36t =
3

are averaged for all waste tank liquid releases,F
3

in hours.

average concentration of radionuclide i nhaanrad inC =
g3

the undiluted waste tank liquid effluent during tine

fr m any liquid release fr a the wasteperioddt 3
tank, in uCi/ml. Concentrations are determined

primarily frm a ganma isotopic analysis of the

waste tank liquid effluent sanple. For Sr-89,
^

Sr-90, H-3, the last neasured value fra the most

recent nonthly and quarterly omposite sanples will

be used in the dose calculation. Note: LID values
.

are not used in dose calculations.

Dev.1 - 7/83 1
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during
near field average dilution factor for C

,

g
F =

9
Defined as the ratioany liquid effluent release.

of the average undiluted liquid waste fic5r during

release to the product of the average flow from the
*

site discharge structure to unrestricted receiving

waters tim s the applicable factor of 5(2),

average undiluted liquid waste flow
average flow frm site discharge x 5

=

units ocnversion factor 1.14 x 10X, h
=

I6 3
10 ml 2 8766 hr

10 pCi x= ; *

uCi Eg yrj
(3)

adult fish consunption (21 kg/yr) ,

U =p
Bioaccurm11ation factor for each nuclide, i, in

BF =
g

fish, in pCi/kg per pCi/1 frun Table 1.2-1 (tr. ken

frm Beference 3, Table A-1) .

Dose cxriversion factor for each nuclide,1, for
DFg= +

adults in preselected organ, Tau, in rren/pci, frcra

Table 1.2-2 (taken fra Reference 3, Table E-11).

for radienuclides which might be observed
Calculated values of Agg

in liquid effluents is given in Table 1.2-3.

1

1

i
)

f

..

'

.
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T__AB E 1.2-1_-

BIQACCGUIATIN FACIORS (BFi)

(pCi/kg per pCi/ liter)*1

FRESHWATER
.

INVERITBRATE
FISH _ELDENT

9.Te019.0E-01H 9.1E+034.6E+03C 2. 2+021.N+02NA 2.m+04
1.0E+05P 2. 2+032.E+02CR 9.N+044.2+02eti 3.2E+031.T+02FE 2.N+025.m+01CD 1.T+021.2+02NI 4.N+025.2+01CU 1.2+042.T+03ZN 3.3E+024.2E+02BR 1.T+032.2+03RB 1.2+023.N+01SR 1.0E+032.5E+01Y 6.7E+00 2
3.3E+00ZR 1.T+023.M+04NB 1.T+011.2+01MO 5. 2 4001.5E+01'IC 3.m+021.M+01RU 3.2+021.M+01RH 6.1E+034.T+02TE 5.0E+001.SE+01I 1.OE+032.T+03CS 2.m+024. m+00BA 1.m+032.5E+01IA 1.0E4031.0E+00CE 1.N+032.5E+01PR 1.0E+032.5E+01ND 1.m+011.2E+03W 4.N+021.2+01NP

taken fmn Eferen 3, We R
* Values in Table 1.2-1 are

-

.

i
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M BLE 1.2-2
Page 1 of 3

INGESTION DOSE OJNVERSION FACIORS FOR ADULTS (DFi)*
_ (mren per pCi ingested) ,

.

NUCLIDE BCME LIVER T.BCDY 'DfYROID XIDNEY 11MG GI-LLI
-----

--

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 5.68E-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 NO DAM 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
m 54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05

-- _

--. - - -

m 5G NO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06----
,

_

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

FE 59 4.34E-06 1.02E-05 3.51E-05 NO DATA
NO DATA 2.85E-06 3.40E-05

--
- - - -

CD 58 NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05-----------_-- .... - -

CD 60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DAM 4.02E-05

NI 63 1.30E-04 9.01E-06 4.36E-06 NO DATA
NO DATA NO DATA 1.88E-06

' NI 65 5.28E-07 6.86E-08 3.13E-08 NO DATA
NO DATA HD DAM 1.74E-06

CU 64 NO DAM 8.33E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
,

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

ZN 69 1.03E-06 1.97E-08 1.37E-09 NO DATA
1.28E-08 NO mTA 2.96E-09

BR 83 NO DATA NO DATA 4.02E-08 NO DATA NO DATA NO DATA 5.79E-08
,

BR 84 NO DATA NO DATA 5.21E-08 NO DATA NO DATA NO DATA 4.09E-13

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

RB 86 NO DATA 2.11E-05 9.33E-06 NO DATA NO DATA NO DATA 4.16E-06

RB 88 NO DATA 6.05E-08 3.21E-08 NO DATA NO DATA NO DATA 8.36E-19
i
'

RB 89 NO DATA 4.01E-08 2.82E-08 N3 DATA NO DATA NO DATA 2.33E-21

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

| SR 90 7.58E-03 NO DATA 1.86E-03 NO DATA NO DATA NO DATA 2.19E-04
-_

- ---- - --__

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

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

Y 90 9.62E-09 NO DATA 2.58E-10 NO DATA NO DATA NO DATA 1.02E-04,

#

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

.Y 91 1.41E-07 NO DATA 3.77E-09 NO DAM 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 fran Reference 3, Table E-11.*

~

.

I
^

Rev. 0 - 8/82
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mBIZ 1.2-2 (Continued) ;
4

_ Page 2 of 3 <

INramION DOSE CDNERSION FACIDRS FOR ADULTS (DFi)
^ (mrern per pCi ingested) *

yr n m E BONE IJVER T.BCDY 'INYROID KIDNEY 11NG GI-ILIl

--------

_

2.68E-09 NO DATA 7.40E-11 NO DATA NO DAM NO DATA 8.50E-05-_

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

Y 93

ER 97 1.68E-09 3.39E-10 1.55E-10 NO 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 NO DATA 2.10E-05 -

;

60 99 NO DATA 4.31E-06 8.20E-07 NO DATA
9.76E-06 NO DATA 9.99E-06 ,

'

'IC 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 10E-21

RU103 1.85E-07 No DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E-05

RU105 1.54E-08 NO Dhm 6.08E-09 No DATA 1.99E-07 NO DAM 9.42E-06

RD106 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

TE125M 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NO DATA
1.07E-054

'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 DAM
5.79E-05

hE129 3.14E-08 1.18E-08 7.65E-09 2.41E-08 1.32E-07 NO DATA
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 Dhm
2.79E-09

TE132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO Dhm
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
1.57E-06

- - _

I 132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 NO DATA
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

CS136 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 DAM
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 DAM
6.46E-11 3.92E-11 1.72E-07

-

* Values taken from Reference 3, Table E-11.
_

!
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TABLE 1.2-2 (Continued)
Pa p 3 of 3

INPSION DC%T CENVERSION FACIORS FOR ADULTS (DFi)
.

*
--

~ (mrem per pci ingested)

NUrTM BCNE IlVER T.BCDY THYPOID KIDNEY IANG GI-III' |
-

!.

'

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 2.22E-17

,

I-

EA142 2.13E-08 2.19E-11 1.34E-09 NO DATA
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
10 DATA No DATA 4.2SE-07

CE141 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

__.

____________

E144 4.88E-07 2.04E-07 2.62E-08 No DATA
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

ND14'i 6.20E-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 N0 DATA
3.65E-10 No DATA 2.40E-05

.

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

f

b

t

- s -

V

. .

t
-

i 1

!

_

\

%

Rev. 0 - 8/82
1

1.0-12 1GRAto GJIE, 'JNIT 1 I
-

\ a is ,

L _ _ _ ._ _

' '



m. ws ,etv . s r . , + : . . .. e .u. .. .:.~ ,7. y c r ; . .1, . . .. x . .= .c u ; . v . , .. z.

,

'

..

TABLE 1.2-3
Page 1 of 2

GRAW GUIE SITE REIATED INGESTICN DOSE CCM4ITNENT FACICR, A ,pg1

(mren/hr per uCi/ml) *

NLrT.mE BCNE LIVER T.BCDY 'lHYROID KIENEY IANG GI-LLI_

- H-3 0.00E+00~ 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01
C-14 3.13E+04 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03
Na-24 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02
P-32 4.62E+07 2.87E+06 1.79E+06 0.00E+00 0.00E+00 0.00E+00 5.19E+06

'

2
,

Cr-51 0.00E+00 0.00E+00 1.27E+00 7.61E-01 2.81E-01 1.69E+00 3.20E+02
)

Mn-54 0.00E+00 4.38E+03 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 1.40E+02 0.00E+00 3.51E+03
Fe-55 6.58E+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 0.00E+00 0.00E+00 4.50E+02
Mi-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+00 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 1.9'9E+04
RI> 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 1.92E+02 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-02 0.00E+00 0.00E+00 0.00E+00 6.10E+03
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
Tc-99m 8.87E-03 2.51E-02 3.19E-01 0.00E+00 3.81E-01 1.23E-02 1.48E+01Tc-101 9.12E-03 1.31E-02 1.29E-01 0.00E+00 2.37E-01 6.72E-03 3.95E-14Ru-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 frcan Equation 8.

_
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TABLE 3.2-3 (Continued)
Page 2 of 2

GRAND GUIE SITE RELATED INGFSTION DOSE COMI7NENT FACIOR, Ai iTau
(mresn/hr per uCi/ml) * {

NLr7 iM BCNE LIVER T.BCDY 'IHYROID KIDICI IANG GI-III

mu-106 6.58E+01 0.00E+00 8.33E+00 0.00E+00 1.27E+02 0.00E+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
3

Te-125m 2.57E+03 9.30E+02 3.44E+02 7.72E+02 1.04E+04 0.00E+00 1.02E+04> 127m 6.48E+03 2.325+03 7.80E-02 1.66E+03 2.63E+04 0.00E+00 2.17E+04
Te-127 1.05E+02 3.76E+01 2.28E+01 7.80E+01 4.29E+02 0.00E+00 8.31E+03
'It-129m 1.10E+04 4.11E+03 1.74E+03 3.78E+03 4.60E+04 0.00E+00 5.54E+04
'I&-129 3.01E+01 1.13E+01 7.33E+00 2.31E+01 1.26E+02 0.00E+00 2.27E+01
Te--131m 1.65E+03 8.10E+02 6.75EM2 1.2BE+03 8.21E+03 0.00E+00 8.04E+04
Te-131 1.89E+01 7.88E+00 5.96E+00 1.55E+01 8.26E+01 0.00E+00 2.67E+00
'14-132 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
l

I-131 1.49E+02 2.14E+02 1.22E402 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-139 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 S.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
la-140 1.50E-01 7.54E-02 1.99E-02 0.00E+C0 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
Ce-141 2.24E-02 1.52E-02 1.72E-03 ' O.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
Oe-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 2.73E42 0.0CE+00 1.27E-01 0.00E+00 2.41E+03
Pr-144' 1.80E-03 7.48E-04' 9.16E-05' O.00E+00 4.22E-04 0.00E+00 2.59E-10
Nd-147 3.76E-01 4.35E-01 2.60E-02 C'.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.COE+00 P 74E-03 0.00E+00 5.75E+02

. .

'

* calculated fran Equation G.
r

'
. . .
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1.3 Liquid Radwaste Treatment System
,

The essential ocuponents of the liquid radwaste treatment systen for the

CPERABILITY requirement of NEPS Specification 3/4.11.1.3 are indicated
,

below by an asterisk (*) .

seem
- : I m.au 1

M. r
'

4, g
Uns*Eun i_

:

@k h77., ".z , 3" ,.
' r.
=

1P, ,

u

, .A7.Milii P. - ==,,,,L.= , L._
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_ == = L. ===L.= = - <.= _ , .
,
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:: ""m* ".". -3m ""

i.:. '=:::|-|" =. m,,,,,, ,,

, , , , ,
. . .

>
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==,= ==,nfitz
susr= . Lama _q , -- === - .-= - - +-

t
= suo ==- wrt ,_ -:a===== - o.om =DEDM

N

I .= j = l~
. . . .

.

NOTES
'Ihe essential ocznponents outlined above are those necessary to collect,1.
process and sanple liquid radwaste prior to discharge to the environment.
Only one of the following is required in order to process liquid waste.2.

~ a. Fquipnent drain filter
b. Floor drain filter

Equipuent drain'denineralizerc.
Floor drain demineralizerd.

One of the Waste surge Tanks may be used to replace the Floor Drain Waste3
Collection Tank.

(A CONON SYSTM SCALED TO A PER UNIT B5 SIS)
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2.0 GASTUJS EFEHIENTS

Gaseous Effluent Monitor Setpoints2.1

For, the purpose of inpleentation of Specification 3.3.7.12 of2.1.1
the REIS, the alam setpoint level for continuous ventilation.

noble gas nonitors will be calculated as follows:

Count rate of vent noble gas nonitor at alarm setpoint
S =
y

level
0.25 x R x D

t g

(1)
the lesser of k or

=
|

D,,R, x
1 0.25 x

(
Where,

safety factor allowing for cunulative uncertainties of0.25 =

neasurernents

Dose rate limit to the total body of an individual at the
D =
g

Site Boundary required to limit dose to 500 mrem in one

year.

(X/Q) KE ( I 500 mern)g 1=

Dose rate limit to the skin of the body of an individual
D,, =

!

at the Site Boundary required to limit dose to 3000 inrem

in one year.

1+1.1M)E ( I 3000 W= (X/Q) (L g g
i

.

ount rate per mrem /yr,to the total bodyR =
t

| __
. _

X/Q K QC| = pg-

-s

\
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Nhere,

count rate of the vent monitor corresponding to grabC =

sanple radionuclide wsxchations

highest' sector annual average atmospheric dispersion a'tX/Q =
the Site Boundary

3
5.176 x 10~ * sec/m in the WSW rector.=

total body dose factor due to gama emissions from eachK =
g

noble gas radionuclide i (mren/yr per uCi/m ) frm

Table 2.1-1.

( = rate of release of noble gas radienuclide i (uci/sec) 3

from the release point

count rate per mrem /yr to the skin
R, =

,-

3
X/Q (Lg + 1.1 M ) Qg

.

=C g-

i
_

-

skin dose factor due to beta emissions fra isotope iL =
g

3(mrm/yr per uCi/m ) from Table 2.1-1

mrem skin dose per mrad air dose1.1 =

air dose factor due to ganma missions fra isotope iM =
y

3(mrad /yr per uCi/m ) from Table 2.1-1

;

. \

.

* Value taken frm Reference 4, Table 6.1.26.
)

..

1

|

GRNO GUIE, UNIT 1 2.0-2 Rev. 3 - 5/84
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NOTES

h calculated setpoint values will be regarded as upper bounds for1)

the actual setpoint adjustments. h t is, setpoint adjustnents are

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

sponds to a lower count rate than the calculated value.

A nore conservative setpoint may be calculated to mininuze require-2)

ments for adjustment of the monitor as follows:

500 mran/yr 3D =
g

3000 mren/yrD,, =

consewah com e p WK 2 & W %R =
t

(Xe-133 detection, Kr-89 dose)
3

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

Where,

Assigned release rate value of, for exanple,1.0 uCi/sec,
_

3Q" =

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

count rate of vent monitor 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 nost restrictiveK =

isotope, frun Table 2.1-1.

conservative count rate per mrem /yr to the skin
R ," =

~

X/Q x (L + 1.lM) x Q" 3
.

C'= -

i_*
.

Where

skin dose factor for Kr-89, the nost restrictive isotope,L =

frun Table 2.1-1,
_

R8V- 3- 5/84GRAND GUIE, UNIT 1 2.0-4
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= . air dose factor for 73-89, the most restrictive isotope,
M

i

'
fr m Table 2.1-1. i

* .

:

t

i
i
'

3

:

.

!
,

1

,

t

I

!

!
,

1
..;.

,

I

I
1
.

1

.

m, 3 5/84
'
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TABIE 2.1-1

DOSE FACIORS FOR EXPCSURE TO A SDE-D4 FINITE CLOUD & NCELE GASES

. Nuclide_ Y-Body * * (K) i B-Skin ** (L) i Y-Air *00i B-Air * (N)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 1.03E+04

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

Kr-89 1.66E+04 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
;

4 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 1.91E+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-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

I
Values taken frczn Beference 3, Tesle B-1

* mrad - m8
i.

uci - yr

** mrem - m2
l

f ..

uci - yr
~

1.17 x 10 -

*** 1.17E+03 =

1

GRA!O GUIE, UNIT 1 2.0-6 Rev. 0 - 8/82
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Gaseous Effluent Dose Calculations2.2
For the purpose of inp1 mentation of Specification2.2.1.a

3.11.2.1.a, the dose at the Site Boundary due to noble gases 2

shall be calculated as follows:-

average total body dose rate in current yearD =g
(mrem /yr)

T __

OX/Q LKy g=

average skin dose rate in current year (mrum/yr)
D, =

X/Q (Lg + 1.1 M ) Ogg=

organ doses due to tritiun, I-131, I-133 and all radioactive2.2.1.b
materials in particulate form, with half-lives greater than eight

days will be calculated for the purpose of implenentation of

Specification 3.11.2.1.b. as follows:

average organ dose rate in current year (mren/yr)D =
g

Wmg QgW P=

i :

centro 111ng sector annual average atnespheric disper-W =

sion at the site Boundary for the appropriate pathway. 2

3 for inhalaticn in the NSW 2
i X/Q = 5.176 x 10-6* sec/m

-

.

: sector.

-8* ,-2 for other pat N ays in the,

- (DTQ
1.301 x 10=

'

SSE* sector |

* Value taken from Beference 4, Table 6.1.26.
~

Bev. 2 - 5/84
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CMh pm for Mmh 1, W@ F
P =

g
neem /yr per uCi/sec) for :a*

for inhalation and (m

other patlways, fra Table 2.2-1.a-b.

average release rate of isotope i of radicioni. e
,

'

Q =

or other radionuclide in particulate fom, with half-

life greater than eight (8) days in the current year
|

(uci/sec) .

For the purpose of inplementation of Specification 3.11.2.2,2.2.2.a
the air dose at the Site Boundary shall be detemined as follows:|

air dose due to gama emissions fre noble gas
!D =

y

radionuclide 1 (mrad)
't-

3.17 x 10-8 [yM X/Q' Qg=

==re,

X3' = relative concentration for the Site Boundary
* 3

5.176 x 10 sec/m , in the WSW sector
=

air dose factor due to gama anissions from noble gasM =
1 3

radienuclide i (mrad /yr per uCi/m ) from Table 2.1-1

mMw miease of die gas numucHde i w W'\.

O =
g

period of interest (uci)

is the inverse of the nunter of seconds-8
Note: 3.17 x 10

per year, and

air dose due to beta emissions from noble gas radio-
D =

D
. nuclide i (mrad)

3.17 x 10 N XTQ'-8
g g=

[
-

e

L

Value taken frm Deference 4, Table 6.1.26.*

Dev. 2 - 5/84 |
I
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there,

air dose factor due to beta missicas frm noble gasN =
g

3
radionuclide 1 (mrad /yr per uCi/m ) fra Table 2.1-1

-

-

X70'= relative concentration for the Site Boundary 2.

* 3
5.176 x 10 sec/m , in the WSW sector=

cmulative release of noble gas radiorwx:lide i over the1
O =

g

period of interest (uci) .

Dose to an individual fr a tritiun, I-131, I-133 and radio-2.2.2.b
active naterials in particulate form, with half-lives greater

than eight (8) days will be calculated for the purpose of imple-

mentation of Specification 3.11.2.3 as follows:

dose to an individual fr a radioiodines and radio-D =

P
nuclides in particulate form, with half-life greater

than eight days (mrm)
-8

3.17 x 10 3 y, g,i=

i
Where,

relative concentration at a controlling location fer an ,

W' =

individual

is.001 x 10-6** sec/m8 for inhalation in the SWX70' =

= sector

D3 ' = 4.440 x 10~9** m-2 for other pathways in the

g Sector
.

-

,

4* Value taken fr a reference 4 Table 6.1.26
-|

Values taken fr m Tables 2.2-3 and 2.3-1**

i

|
| Bev. 2 5/84
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3

dose factor for radionuclide i, (mren/yr per uCi/m ) or
R =

g
2 . mren/yr per uCi/sec) fra Tables 2.2-2a - d

(sa

ctmulative release of radionuclide i of iodine orQ' g. =
material in particulate form over the period of,

interest (uci)
Pcr the purpose of inplementing Specification 6.9.1, of the'

2

2.2.2.c
RErs, dose calculations will be performed using the above equa-

tions with the substitution of average meteorological paraneters

which prevailed for the period of the report.

'2

.

.

_
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TABIE 2.2-la
1

PNIHRAY DOSE F)cwNS (Pi) FOR TECHNICAL SPECIFICATIN 3.11.2.1 andSn3 ION 2.2.1.b

Page 1 of 2

7CE GROUP (INFANT) ( N.A. ) (INFANI)

GROUND FIANE EVCD
1^ ISulwB INHA1ATIm 2.382E+03

H-3 6.468E+02 0.000E+00

C-14 2.646E404 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 1.284E+04 7.864E+06 4.700E+06

193-5 4 9.996E+05 1.287E+09 3.900E407

194-56 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

CO*-58 7.770E+05 6.194E+08 6.055E+07

CO-60 4.508E406 5.172E+09 2.098E+08

NI-63 3.388E+05 0.000E+00 3.493E+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 0.000E400

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

RB-88 5.572E&O2 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 7.336E+04 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 1.876E-15 '

Y-91 2.450E+06 1.702E+06 5.251E+06

Y-92 1.266E+05 3.060E+05 1.026E401

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 4.788E+05 2.291E+08 2.062E+08

MD-99 1.348E+05 6.608E+06 3.108E+08

'IC-99M 2.030E+03 3.013E+05 1.646E+04

'IC-101 8.442E+02 3.253E+04 1.423E-56

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

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

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

Kr-110M 3.668E+06 3.649E+09 1.461E+10

.

'2.0-11 Rev. 1 - 7/83
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TABLE 2.2-la (Continued)
1

PA'IMOW Den FAciORS (Pi) FOR nGEICAL SPECIFICATION 3.11.2.1 and_srL-HW 2.2.1.b

Page 2 of 2
'

( N.A. ) (INFANT)
(INFANT) r@ ,

} AGE Q WP GROUND PIANE
ISU10PE INHAIATIm 1.508E+083.001E+06

TE-125M 4.466E+05 1.037E+09
'IE-127M 1.312E+06 1.395E+05 1.359E+054.704E+03
TE-127 2.436E+04 1.392E+09
E-129M 1.680E+06 3.290E+07

TE-129 2.632E+04 4.395E+04 1.678E-07
2.288E+07

E-131M 1.988E+05 1.351E+07

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

7.098E+06 6.513E+07
'IE-132 3.402E+05

.

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

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

2.075E+06 1.188E+02
I-132 1.694E+05 9.601E+094.259E+06
1-133 3.556E+06 8.402E-10
I-134 4.452E+04 7.578E+05

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

CS-134 7.028E+05 3.282E+09 6.801E+10

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

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

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+08

BA-141 4.746E+0? 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 3.017E+03 1.171E-48

N>-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

1

Inhalation and all tritium pat} ways - mrem /yr per (Ci/m2Units: Others - m2 . mran/yr per uti/sec

Values based on standard NUREG-0133, Section 5.2.1 asstmptions unless
otherwise indicated.

.

2.0-12 may.1 - 7/83
GRAND GULF, UNIT 1
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TABIE 2.2-1b

PKIMdAY DOSE FN3 ORS (Pi) FOR TBOMICAL SPECIFICATIWS 3.11.2.1 and'

SELTIN 2.2.1.b

Page 1 of 2
-

.

FGE GROUP ( GIID ) ( N. A. ) { GIID )

ISOIOPE INHAIATIm GROUto PLANE GRS/ANL/MENr

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

: 794-54 1.576E+06 1.625E+09 6.249E+06

j 304-56 1.232E+05 1.068E+06 1.901E-51
'

FE-55 1.110E+05 0.000E+00 3.566E+08

j IT-59 1.269E+06 3.204E+08 4.943E+08

CS58 1.106E+06 4.464E+08 7.485E+07

CO>-60 7.067E+06 2.532E+10 2.993E+08

NI-63 8.214E+05 0.000E+00 2.272E+10
'

4 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+08

ZN-69 1.018E+04 0.000E+00 0.000E+00j

| 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 13

f

RB-86 1.983E+05 1.035E+07 4.536E+08

. RB-88 5.624E+02 3.779E+04 0.000E+00
i

| 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 2.511E+06 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+00i

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,

ZR-95 2.231E+06 2.837E+08 4.763E+08

ZR-97 3.511E+05 3.445E+06 5.471E-01

NB-95 6.142E+05 1.605E408 1.738E+09 |2
, . Mon-99 1.354E+05 4.626E+06 1.915E+05

E-99M 4.810E+03 2.109E+05 5.394E-18

T-101 5.846E+02 2.277E+04 0.000E+00

W 103 6.623E+05 1.265E+08 3.127E+09

W 105 9.953E+04 7.212E+05 4.590E-25
;

D 106 1.432E+07 5.049E+08 5.384E+10

E R(M 5.476E+06 4.019E+09 5.259E+08 j

4

;

GRm o auIr, UNIT 1 2.0-13 may. 2 - 5/84
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TABLE 2.2-lb (Continued)

1

PA1HO3 DO6E FAC1tRS (Pi) FOR TECHNICAL SPECIFICATICHS 3.11.2.1 andstd ION 2.2.1.b
;Page 2 of 2
|

|
'

)GE GROUP ( CHIID ) ( N. A. ) ( CHIID )*

~ ISuiwE INHALATICN GROUND PIANE GRS/ANL/ MEAT

E -125M 4.773E+05 2.128E+06 4.438E+08
|

TFe127M 1.480E+06 1.083E+05 3.947E+09
|

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

TFr129M 1.761E+06 2.305E+07 4.091E+09

E-129 2.549E+04 3.076E+04 0.000E+00

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

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

TE-132 3.774E+05 4.96BE+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 2.981E+06 1.017E+02

1-134 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

BA-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

IA-142 7.585E+04 8.886E+05 0.000E+00

CE-181 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+08

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

PR-144 1.565E+03 2.112E+03 0.000E+00

}"J-147 3.282E+05 1.005E+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

1
Inhalation and all tritium pattways - nren/yr per uCi/m3thits:
Others - m2 . mrem /yr per uCi/sec

values based on standard NUREG-0133, Section 5.3.1 assm ptions unless
otherwise indicated.

- Heat consmption assmed 75 percent beef and 25 percent putton.*
.

;
I

2.0-14 Rev.1 - 7/83
GRMD GUIE, UNIT 1
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TAstz 2.2-2a
'

!

PMn990f DOSE FCIORS (Ri) 70R TECit(ICAL SPECIFICATIWS 4.11.2.3 ADOSECrim 2.2.2.bj

i

i' Page 1 of 2'

L

AGE GROUP ( INFAlff ) ( N.A. ) ( NANT ) ( M Alff ) ( INFANT ).

i ISOIOPE INHAIRrim GROUte P!JHE GRS/CW/MIIK GRS/C N / MEAT VEGETATIW
l

H-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'

Nh-24 1.056E+04 1.385E+07 1.542E+07 0.000E+03 0.000E+00

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

CR-51 1.284E+04 5.506EM6 4.700E+06 0.000E+00 0.000E+00

104-54 9.996E+05 1.625E+09 3.900E+07 0.000E+00 0.000E+00

Sci-56 7.168E+04 1.068E+06 2.862E+00 0.000E+00 0.000E+00

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

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

Co-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 1.498EM4 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

BR-83 3.808E+02 7.079E+03 9.339E-01 0.000E+00 0.000E+00

BR-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 0.000E+00

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

RS-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+35 0.000E+00 0.000E+00

SR-92 1.400E+05 8.631E+05 5.005E41 0.000E+00 0.000E+00

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

Y-91M 2.786E+03 1.161E+05 1.8763-15 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
i

ZR-95 1.750E+06 2.837E+08 8.257E+05 0.000E+00 0.003E+00

ZR-97 1.400E+05 3.445E+06 4. 446E+04 0.000E+00 0.000E+00 |

NS-95 4.788E+05 1.605E+08 2.062E+08 0.000E+00 0.00CE+00 |
'

M&99 1.348E+05 4.626E+06 3.108E+08 0.000FA00 0.000E+00

K-99M 2.030E+03 2.109E+05 1.646E+04 0.000E+00- 0.000E400
,

K-101 8.442E+02 2.277E+04 1.4235-56 0.000E+00 0.000E+00

RU-103 5.516E+05 1.265E+08 1.055E+05 0.000E+00 0.000E+00 |2
h 105 4.844E+04 7.212E+05 3.204E+00 0.000E+00 0.000E+00

p 206 T.156E+07 5.049E+08 1.445E+06 0.000E+00 0.000E+00
0.000E+00

| AG-110M - 3.068E+06 4.019E+09 1.461E+10 0.000E+00 ,

- Rev. 2 - 5/84 ,

2.0-15 !grate GUIE, WIT 1
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TAstz 2.2-2a (Continued)

PMIMWf DO6E FACf0RS (Ri) fTR _ TECHNICAL SPECIFICATIms 4.11.2.3 AND__

swrim 2.2.2.b

Page 2 of 2
,

;

AGE GROUP ( INFMFr ) ( N.A. ) ( INFMfr ) ( INFANT ) ( INFANT )
ISOIOPE DG W RTI N GROUND IU NE GS/CW/MIIJC GRS/CCW/ MEAT VBGLTATIm

17.-125M 4.466E+05 2.128E+06 1.508E+08 0.000E+00 0.000E+00

'rE-127M 1.312E+06 1.083E+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

'IE-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

'11-131M 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

TE-132 3.402E+05 4.968E+06 6.513E+07 0.000E+00 0.000E+00 2

| I-130 1.596E+06 6.692E+06 8.754E+08 0.000E+00 0.000EH)0;

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

I-132 1.694E+05 1.452E406 1.188E402 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

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

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

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

BA-139 5.096E+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+00 0.000E+00

IA-140 1.680E+05 2.180E+07 1.880E+05 0.000E+00 0.000E400

1A-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

CE-144 9.842E+06 8.03?E+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

10-147 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 and all trititsn pathways - mrem /yr per tci/m3
Others - m2 . mran/yr per uci/sec

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

-
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TABLE 2.2-2b
1

PA'IMIAY DOSE FNawS (Ri) EM TECHNICAL SPECIFICATINS 4.11.2.3 ANDsexfilm 2.2.2.b

Page 1 of 2
.

AGE GROUP ( CHIID ) ( N.A. ) { CHIID ) ( CHIID ) _ ( GIID )

~ISU1GE INHAIATIm GRWND PIANE GRS/ COW /MIlX GRS/ COW / MEAT VfXETATIm

H-3 1.125E+03 0.000E+00 1.570E+03 2.341E+02 4.008E+03 1

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

NA-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

304-54 1.576E+06 1.625E+09 2.097E+07 8.011E+06 6.648E+08

104-56 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+0B 4.571E+08 8.012E+08

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

CD-58 1.10GE+06 4.464E+08 7.080E+07 9.596E+07 3.771E+08

CO-60 7.067E+06 2.532E+10 2.391E+08 3.838E+08 2.095E+09

N1-63 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

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

ZN-65 9.953E+05 8.583E+08 1.101E+10 1.000E+09 2.164E+09

ZN-69 1.018E+04 0.000E+00 1.123E-09 0.000E+00 9.893E-04

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

BR-84 5.476E+02 2.363E+05 6.508E-23 0.000E+00 3.822E-11

BR-85 2.531E+01 0.000E+00 0.000E400 0.000E+00 0.000E+00

RFB6 1.983E+05 1.035E+07 8.804E+09 5.816E+08 4.584E+08

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+0B 3.593E+10

SR-90 1.010E+08 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 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 4.482I+06

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

ZR-97 3.511E+05 3.445E+06 4.199E+04 7.015E-01 1.248E+07

NF95 6.142E+05 1.605E+08 2.287E+08 2.228E+09 2.949E+08

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

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

'IC-101 5.846E+02 2.277E+04 5.593E-58 0.000E+00 4.123E-29
4.009E+09 3.971E+08

IEJ-103 6.623E+05 1.265E+08 1.108E+05 -

RU-105 9.953E+04 7.212E+05 2.493E400 5.885E-25 5.981E+04
-

RD-106 1.432E+07 5.049E+0B 1.437E+06 6.902E+10 1.159E+10

AG-110M 5.476E+06 4.019E+09 1.678E+10 6.742E+08 2.581E+09
.

Bev. 1 - 7/83
GRAND GUIE, WIT 1 2.0-17 ,
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TABIE 2.2-2b (Continued)

PATHNAY DOSE FACIORS (Ri) MR TECHNICAL SPECIFICATIWS 4.11.2.3 AIO
SacrIW 2.2.2.b

Page 2 of 2
,

AGE GIOUP ( GIID ) ( N.A. ) ( GIID ) ( GIID ) ( GIID )

IS010PE IMIALATIW GROUtO PIANE GRS/ COW /MIIK GRS/ COW / MEAT VEGETATIW

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

'IE-127M 1.480E+06 1.083E+05 5.932E+08 5.060E+09 3.769E+09 I

TE-127 5.624E+04 3.293EM3 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 |

TE-129 2.549E+04 3.076E+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 j

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

'IE-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+05 1.452E+06 5.129F401 2.429E-57 7.314E+03 |
'

I-133 3.848E+06 2.981E+06 3.945E+09 1.304E+02 8.113E+08

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

CS-134 1.014E+06 8.007EM9 3.715E+10 1.513EM 9 2.631E+10 |2
CS-136 1.709E+05 1.702E+08 2.773E+09 4.426E47 2.247E+08

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 2.767E+08

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 1.488E+06 2.516E+02 1.364E+07

CE-144 1.195E+07 8.032E+07 1.326EM8 1.893E+08 1.039E+10

PR-143 4.329E+05 0.000E+00 7.754E+05 3.609E+07 1.575EM8

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 1.505E+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 1.976E+06 9.138E+04 2.232E+03 1.357E+07

Units:--Inhalation and all tritiun pathways - mrem /yr per uCi/m8
others - m2 . mrem /yr per uti/sec

values based an standard NUREG-0133, Section 5.3.1 assunptions unless
otherwise indicated.

_

,
I
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TABLE 2.2-2c
1

PA'IMIAY DOSE F7CIORS (Ri) FTR TECHNICAL SPECIFICATIWS 4.11.2.3 ANDSturim 2.2.2.b

Page 1 of 2

AGE GROUP (TEENAGER) ( N.A. ) (mNAGFR) (mNAGER) (mMAGER)
!

i ISOIIFE INHA1ATION GHOUND PIANE GRS/CCE/ MILK GtS/ COW / MEAT wwrATI(N

H-3 1.272E+03 0.000E+00 9.941E+02 1.938E+02 2.588E+03 1

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

NA-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 5.506E+06 8.387E+06 9.471E+05 1.037E+07

m-54 1.984E+06 1.625E+09 2.875E+07 1.436E+07 9.320E+08

E 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

00-58 1.344E+06 4.464E+08 1.095E+08 1.942E+08 6.034E+08

CC)-60 8.720E+06 2.532E+10 3.621E+08 7.600E+08 3.238E+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

CD-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 4.328E+02 2.363E+05 2.817E-23 0.000E+00 2.251E-11

BR-85 1.832E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00

BB-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

i 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+0B 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 1.6BBE-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

NB-95 7.512E+05 1.605E+08 3.338E+08 4.251E+09 4.551E+08

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

| K-99M 6.128E+03 2.109E+05 1.055E+04 6.471E-18 5.011E+03

| K-101 6.672E+02 2.277E+04 3.287E-58 0.000E+00 3.229E-29

| 90-103 7.832E+05 1.265E+08 1.513E+05 7.362E+09 5.706E+08

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

~

1.608E+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+09D 106
.

Rev. 1 - 7/83GR7; > GUIE, UNIT 1 2.0-19
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TAmr 2.2-2c (Continued)
1

PA'INWAY DOGE FACIORS (Ri) FOR TECHNICAL SPEI'IFICATIWS 4.11.2.3 ANDSECTIN 2.2.2.b

Pap 2 of 2'

AGE GROUP (TEMAGERt ( N.A. ) (7uziAGEB) (TuziAGER) (TE WAGER)

ISOIOPE INHA1ATIW GROUND PIANE GRS/ COW /MIIK GRS/ COW / MEAT VII r u CI m

E-125M 5.360E+05 2.128E+06 8.863E+07 8.941E+08 4.375E+08

TE-127M 1.656E+06 1.083E+05 3.420E+08 3.816E+09 2.236E+09

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

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

E-129 3.2%E+03 3.076E+04 2.196E-09 0.000E+00 3.418E-03

TE-131M 6.208E+05 9.459E+06 2.529E+07 1.447E+04 3.24BE+07

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

TE-132 4.632E+05 4.968E+06 8.581E+07 2.300E+07 7.818E+07

I-130 1.488E+06 6.692E+06 1.742E+08 4.00SE-04 8.276E+07

I-131 1.464E+07 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 1.674E+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.%3E-15 5.832E+06

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

CS-136 1.936E+05 1.702E+08 1.759E+09 3.671E+07 1.708E+08

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

CS-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+08

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

i 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 1.6%E+07 2.252E+07 5.404E+08

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

CE-144 1.336E+07 8.032E+07 1.655E+00 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+LO 3.097E-26

ND-147 3.720E+05 1.009E+07 7.116E+05 2.452E+07 1.424E+0S

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'

,1
Inhalation and all tritium pathways - mresn/yr per uCi/m3 |Units: Others - m8 . mresn/yr per uci/sec 1

|

values based on standard NURD:',-0133, Section 5.3.1 asstsptions unless
otherwise indicated.

, Rev.1 - 7/83
GRAM GUIE, UNIT 1 2.0-20
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TABIE 2.2-2d

PJmt9& DOSE FACTORS (Ri) FOR TECit41 CAL SPECIFICRTICBIS 4.11.2.3 AlO
.

I

SECTIm 2.2.2.b
'

.

Page 1 of 2-
-

hGE GROUP ( ADULT ) ( N. A. ) ( ADULT ) ( ADifLT ) ( ADULT )_

ISOIOPE IlttAIMIN GROUlO PIANE GRS/ COW /MIIJC GRS/ COW / MEAT VEGEENTIQi_

H-3 1.264E+03 0.000E+00 7.629D02 3.248E+02 2.260E+03

C-14 1.816E44 0.000EMO 2.634E+08 2.414908 2.276D08

Nh-24 1.024E44 1.385E+07 2.438D06 1.356E-03 2.690E+05

P-32 1.320D06 0.000E+00 1.709E+10 4.651D09 1.403E+09

Ot-51 1.440E+04 5.506E+06 7.187D06 1.772 9 05 1.168E+07

Mi-54 1.400D06 1.625EM9 2.578E+07 2.812D07 9.585E+08

NI-56 2.024E+04 1.068E+06 1.328E-01 4.9585-52 5.082E+02

FE-55 7.208D04 0.000E+00 2.511D 07 2.933E+08 2.096E+08

72-59 1.016D06 3.204E+08 2.326E+08 2.080E+09 9.875E+08

Co-58 9.280EM5 4.464EM8 9.565E+07 3.703E+08 6.252E+08

G F60 5.968D06 2.532E+10 3.082E+08 1.413E+09 3.139E+09

NI-63 4.320E+05 0.000D00 6.729D09 1.888E+10 1.040910

NI-65 1.232D 04 3.451D05 1.219D00 7.405E-52 2.026E+02

CU-64 4.896D04 6.876D05 2.031E+06 2.307E-05 7.841E+05

EN-65 8.640D05 8.583E+08 4.365E+09 1.132E+09 1.009E+09

IN-69 9.200D02 0.000E+00 5.207E-12 0.000EMO 1.202E-05

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

BR-84 3.128E+02 2.363E+05 1.6095-23 0.000E+00 2.475E-11

BR-85 1.280E+01 0.000E+00 0.000D00 0.000EMO 0.000E+00

RB-86 1.352D05 1.035E+07 2.604E+09 4.914EM8 2.217E+08

RB-88 3.872E+02 3.779E+04 2.139Er45 0.000E+00 3.428E-22

RD-89 2.560E+02 1.452D05 5.5235-54 0.000EM0 1.385E-26

SR-89 1.400E+06 2.509E+04 1.451E+09 3.014D08 9.961E+09

SR-90 9.920E+07 0.000EMO 4.680E+10 1.244E+10 6.046E+11

SR-91 1.912E+05 2.511E+06 1.377E+05 7.2335-10 1.451EM6

SR-92 4.304904 8.631EM5 9.675E+00 2.334E-48 8.452EM3

Y-90 5.056E+05 5.308E+03 7.511E+05 1.141906 1.410908

~Y-91M 1.920E+03 1.161D05 1.743E-19 0.000D00 1.527E-08

Y-91 1.704E+06 1.207D06 4.726E+06 6.231E+08 2.814E+09

Y-92 7.352E+04 2.142D05 9.772E-01 2.657E-35 1.603E+04

Y-93 4.216E+05 2.534E+05 7.388D03 2.075E-07 5.517E+06

2R-95 1.768E+06 2.837D08 9.587E+05 1.903E+09 1.194D09

ZR-97 5.232EM5 3.445E+06 2.707E+04 1.292E+00 2.109EM7

1e-95 5.048D05 1.605E+08 2.786E+08 7.748D09 4.79EEM8

N>-99 2.480E+05 4.626E+06 5.741E+07 2.318E+05 * 426D07..

1C-99M 4.160D93 2.109D05 5.553E+03 7.439E-18 5.187D03,

1C-101 3.992D02 -2.277E+04 1.813E-58 0.000E+00 3.5025-29

IEJ-103 5.048E+05 1.265D08 1.389E+05 1.229D10 5.577E+08 |2

RU-105 4.816D04 7.212E+05 5.240E-01 3.533E-25 3.294E+04

RJ-106 9.360E M6 5.049E+08 1.320D 06 1.811E+11 -1.247E+10

AG 110M 4.63tD06 4.019D09 2.198910 2.523E+09 3.979E+09

2.0-21 nov. 2 '5/84
GRAtt GU1F, UNIT 1
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TABLE 2.2-2d (Continued)
1 1

PRIHWAY DOSE FEl%S (Ri) FOR 'IECHNICAL SPECIFICATINS 4.11.2.3 AND|
~ SECTIN 2.2.2.b

Page 2 of 2-

XGE GROUP ( ADULT ) ( N. A. ) ( ADULT ) ( ADULT ) ( FXTLT )

~ISufGE INHALATION GROUND PIANE GRS/CCW/MIIK GRS/(XM/ MEAT VEGE'fATIN_

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

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

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

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

E-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 2.190E+04 4.428E+07

E-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+0B 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 2.152E406 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

CS-136 1.464E+05 1.702E+08 1.036E+09 4.724E+07 1.675E+0B

CS-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+08

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

G-141 'J.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 5.547E+02 2.758E+07

G-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 2.208E+05 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

|1Inhalation and all tritium pathways - mrem /yr per uCi/m
s

Units: Others - m3 . mren/yr per uCi/sec
I

Values based on standard NURDG-0133, Section 5.3.1 assurptions unless
otherwi,se indicated.

i

Rev. 1 - 7/832.0-22GRA!O GUIE, UNIT 1
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TABIE 2.2-3_

CCN1yvJ.TNG gr71MS, IOCATICNS, Ato PATit0LYS_
Origin

Distance (for info only)_
Sector Oteters) ' Miles . Pathway Age Group

N 1207 0.75 Vegetation Infant - garden

tele 1207 0.75 Inhal/Gnd Plane Infant
- residence

NE 2414 1.50 Inha1/Gnd Plane Infant
- residence.

Child - garden
DIE 4023 2.50 Vegetation

E 4023 2.50 Vegetation Infant - garden

- residence
ESE 1207 0.75 Inha1/Gnd Plane Teenager

SE 2414 1.50 Vegetation Child - garden

SSE 2414 1.50 Vegetation Adult - garden 2

S 4023 2.50 Inha1/Ghd Plane Child
- residence

SSW 3218 2.00 Inha1/Gnd Plane Infant
- hypothetical

SW 1432 0.90 Vegetation Child - garden

WSW 8047 5.00 Cow / Milk Infant - hypothetical

W 8047 5.00 Cow / Milk Infant - hypothetical

NNW 7242 4.50 Inhal/Gnd Plane Infant - residence

NW 8047 5.00 Cow / Milk Infant - hypothetical

telW 2414 1.50 Inha1/Gnd Plane Child - residence
*

.

Table ha d on 1983 Land Use Census
_.

.

.

Rev. 2 - 5/84 i
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2.3 Meteorological !tdel
The atmospheric dispersion for all gaseous releases is2.3.1 j
calculated using a ground-level, wake-split form of the

|

straight line flow model.
-

3
atmospheric dispersion (sec/m )X/Q =

2.03 4 k
ru [

Wwre,

distance (m) from release point to location of
r =

interest

plume depletion factor at distance r fran& =

Figure 2.3-1.

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

open terrain recirculaticm factor at distancek =

2
r, fran page 2.0-34

the lesser of (,2 + b2)h or[3r
"

= -

Y
Were,

vertical standard deviation (m) of the plume atF =

distance r for ground-level releases under the

stability category indicated by T, fran Figure

2.3-2.

tsperature differential with vertical separa-T =

tion ('K/10Ckn)

height of the reactor building = 53.3m.b =*

-

\

)

Rev. 2 - 5/84 ;
GRAND GUIE, UNIT 1 2.0-24
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mlative deposition per smit area for all releases is2.3.2
calculated for a ground level release as follows:

1

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

2.55 (D )=
9

r
.

Where,

relative deposition rate at distance r forD =
9'

ground level releases from Figure 2.3-3.
,
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TABIE 2.3-1

ADiOSPHERIC DISPERSION PARAMETERS * FOR TECHNICAL

SPECIFICATIONS 4.11.2.2, 4.11.2.3, 4.11.2.5.1

*

SECIOR MIIES Q Q [
f-6 ~9 3

N 0.75 1.868 x 10 7.751 x 10

-6 ~9

| RE 0.75 1.129 x 10 5.298 x 10
-9

NE 1.50 2.391 x 10 1.437 x 10~

-8 -10
DE 2.50 7.358 x 10 4.341 x 10

-8 -10
E 2.50 8.434 x 10 4.581 x 10

~I ~9

ESE 0.75 5.134 x 10 3.348 x 10

~7 ~I
SE 1.50 2.628 x 10 1.474 x 10

1.288 x 10 '
~

~

SSE 1.50 3.760 x 10
~7 -10

S 2.50 3.038 x 10 9.074 x 10

1.068 x 10 '
~

~

SSW 2.00 5.063 x 10
-6 4.440 x 10 ' |-

SW 0.90 3.001 x 10
-7 -10

WSW 5.00 3.931 x 10 3.177 x 10

-7 -10
W 5.00 4.259 x 10 3.746 x 10

-10
MM 4.50 3.164 x 10 3.739 x 10

~

~7 -10
NW 5.00 1.584 x 10 2.733 x 10

~7 2.342 x 10'I
NNW 1.50 7.237 x 10

Reference: Grand Gulf Nuclear Station, Envirorsental Report, Table*

6.1.28, 6.1.29 and GXX Table 2.2-3.

.
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2.4 Definitions of Ganeous Effluents Paraneters
.

1

)

height of reactor building (m) (2.3.1)
.

O

< /,,/'
bI =

f

count rate of the station vent monitor corresponding toD, C =

grab sanple radionuclide concentrations (2.1.1)^

cormt.. rate of station vent nonitor corresponding to a 1.0a. '

C'' =

uCi/ml concentration of Xe-133 (2.1.2) 3

rate for ground level releases fr a
1relativedeposity)(2.2. 2)

-
" D =

9 l'igure 2.3-3 (m J

average crgan dose rate in current year (mr mi (2.2.1.b)D =*

g

dose to an individual frm radiciodines and radionuclidesD =

in particulate form, with half-life greater than eightP
c'cys (m:m) (2.2.2.b)'' -

average skin dose rate in current year (ute:n) (2.2.1.a)D' =
, sp

average total body dose rate in current year (mrm)'

D y< g
(2.2.1.a)>

'

!. ;i ; air dose due to beta suissiens frczn noble gas radio-''/ Dp; = nuclide i (mrad) (2.2.2.a)'

fj
! air dose doe to garrr. enissions from roble gas radio-'' Dg =

/ i nuclide 1 (mrad) (2.2.2.a)

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

,

plume depletion factor at distance r for appropriate'r'' 6 =

stability class and offective height'frm Figures 2.3-2/

and 2.3-3. (2.3.1)

fraction of current year elapsed at time of calculationF' ' =

(2.1.1)"

i - open terrain :ecirculation factor at distance r fr a'k =

Figure 2.3-1 (2.3.1) ,

' total body dose factor' for Kr-89, the nest restrictive\
' K =

!m
isotope (mrem /yr per uCi/m3), .fra Table 2.1-1 (2.1.2)| ,.

total bcdy dove facLar due to gama emissions frm~ ' 'K =
. v g isotopo i (rr.;m/yr per uCi/m3) fra Table 2.1-1. (2.1.1)

a- /,,

~'

y
- ; s

1
-

. ,4 Q - m,

sj!)
' ' -

y,e.u ,

+
,3
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Definitions of Gaseous Effluents Pararteters (Continued)2.4

limiting dose rate to the total body based on the limitg= of 500 mrem in one year. (2.1.1)

limiting dose rate to the skin based on the limit ofD,, 3000 mrem in one year. (2.1.1)
= 3

skin dose factor for Kr-89, the nost restrictive isotopeL =
(mrem /yr per uCi/m2) frm Table 2.1-1 (2.1.2)

skin dose factor due to beta snissions from isotope 1L =
g (mrem /yr per uCi/m2) frm Table 2.1-1 (2.1.1)

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

(mrad /y'; per uCi/m8), from Table 2.1-1 (2.1.2)

air dose factor due to gama enissions from isotope 1M =g (mrad /yr per uCi/m2) frm Table 2.1-1 (2.1.1)

air dose factor due to beta emissions from noble gasN =g radionuclide 1 (mrad /yr per uCi/m3) frm Table 2.1-1
(2.2.2.a)

dose parameter for radionuclide i, (mren/yr per uCi/mS)P =
g for inhalation from (m2 mrem /yr per uCi/sec) for other

pathways, fr a Table 2.2-1 (2.2.1.b) {z

rate of release of noble gas radionuclide i (uCi/sec) g3
of =

I
(2.1.1)

average release rate of isotope i of radiciodine or other_

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

currulative release of noble gas radionulide i over the
Q. =

period of interest (uCi) (2.2.2.a)1

Y= cumulative release of radionuclide i of iodine or mate-g rial in particulate form over the period of interest
(ucil (2.2.2.b)

.

.

I
I

|

l
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2.4 Definitions of Gaseous Effluents Parameters (Continued) |3

[i assigned release rate value of, for exanple,1.0 uCi/sec,=

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

dose factor for radionuclide i, (mrem /yr per tCi/m3) orR' =
g

(m2 mrem /yr per uCi/sec)

R, count rate per mrm/yr to the skin. (2.1.1)=

cmnt raw per mm/g 2 & W %. (2.1.1)R =
t

R", conservative count rate per mrem /yr to the skin.=

(2.1.2)

R"t onservative count rate per mrem /yr to the total=

body (Xe-133 detection, Kr-89 dose) . (2.1.2)

distance (m) frcan release point to location of interestr =

for dispersion calculation. (2.3.1)

3

.

.

|

|
|

|
| GRAIO GUIE, IMIT 1 2.0-29 Rev. 3 - 5/84

_

. 1.
. . -



;

.. ,

2.4 Definitions of Gaseous Effluents Parameters (Continued) f3
count rate of station vent noble gas monitor at alarmS =

y setpoint level. (2.1.1)

vertical standard deviation of the pim e with building=

wake correction (m). (2.3.1)

6 vertical standard deviation (m) of the plume at distance=

r for effective height under stability category indicated
by T(m) frcan Figure 2.3-2. (2.3.1)

e

temperature differential with vertical separationT =

('K/100m) . (2.3.1)

wind speed at ground level (m/sec). (2.3.1)u =

controlling sector annual average atmospheric dispersicnW =

at the site boundary for the appropriate pathway
(sec/m3). (2.2.1.b)

relative concentration for unrestricted areas (sec/m3) .W' =

(2.2.2.b)

X/0 = atmospheric dispersion (sec/m3) (2.3.1)

:i/6 = highest sector annual average atmospheric dispersion at
the unrestricted area boundary (sec/m3) (2.1.1)

X3' = relative concentration for unrestricted areas (sec/m3)
(2.2.2.a)

.

.

|
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2.5 GASEOUS PADWAS'IE TREA'NIENT SYSTEMv

The essential ocmponents of the GASEOUS RADWASTE TREA3 MENT (OE1 MAS)
SYSTEM for the OPERABILITY requirement of REIS Specification
3/4.11.2.4 are indicated below by an asterisk (*) .

.

9

.

IRIN VENT
ltAIT4ETE ETAING

ND
H O a

g
CATA!,YTIC IBYPASS LI!EIEDeDEst

40 ocfm M m2
^ ItADIATI S

Crr Gh5 10 MIN
GUDIt

FIOt PRIN EXD ty

CDEmeSE3t # r$ PIPE - - -
,

O - ( CDccatut } % - owctw, -- -

amS
- - -'%,

HEPA* HEPA *
CF 1 Pelt LEIT) rn.m rI:,m a

V wo ws 3
BLTSING
vorrnATIm
srs =

"

m; .

1. The essential c w e.nts included above are those necessary to
process gaseous radwaste prior to discharge to the envire==nt.

2. The charcoal beds may be bypassed provided the limits of Technical
Specification 3.11.2.1 are not exceeded. 'Ibe charcoal beds will be
used as nuch as possible to ensure releases are as low as reason-
ably achievable.
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3.0 RADIOLOGICAL DNIRO@DFIAL MONIN

Sampling locations as required in section 3/4'.12.1 of the Radiolo-

gical Effluent Technical Specification arap.7escribed in Table 3.0-1

through 3.0-3 and shown on maps in Figures 3.0-1 through 3.0-4. |1

..

_

* .

a
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ODCM*

TABLE 3.0-1
AIR SAMPIER COILECTIN SITES

AIR SAMPIERS

N WBER FIGURE IOCATICN

'

* AS-1 PG 3.0-3 Southeast of GGNS at the Port Gibson City Barn. 3
_(Sector G Radius 5.5 miles)

AS-2 61N 3.0-2 North Northeast of GGNS, on Hwy 61 South across 3
frcan the Yokena Church. (Sector B Radius 13
miles)

* AS-3 61 VA 3.0-2 North Northeast of GGNS on Hwy 61 south at the
Vicksburg Airport. (Sector B Radius 18 miles)

* AS-4 GJOE 3.0-1 Southwest of GGNS. Glodjo property on Waterloo
Road. (Sector L Radius .9 miles)

1

AS-5 'It 3.0-1 South of GGNS behind MP&L training center 3
building. (Sector J Radius .4 miles)

AS-6 RS 3.0-1 Northeast of GGNS, South of Grand Gulf Road.
(Sector C Radius .8 miles)

* AS-7 MP 3.0-1 North of GGNS, located next to the Meteorolo- 3
gical 'Ibwer. (Sector A Radius .8 miles)

i

AS-8 WR 3.0-1 East of GGNS, located at Maggie Jackson's
trailer on Waterloo Road near the Eastern Site
Boundary. (Sector E Radius .5 miles)

3* AS-9 G WP 3.0-1 North of GWS, located in Grand Gulf Military
Park. (Sector A Radius 1.5 miles)

AS-10 NLT 3.0-3 West Northwest of GWS, located at Newellton,
Iouisiana. (Sector P Radius 12.5 miles)

AS-ll STJ 3.0-3 West Southwest of GGNS, located at St. Joseph,
Ionisiana. (Sector M Radius 13.0 miles)<

!
* Technical Specification requirenents

.

- From Grand Gulf Nuclear Staticm's Annual Radiological Envirtmmental
3operating Report.

|
1

-
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CDCM'

TABIE 3.0-2
MISPFT.TANEXJS COLL 1rTIN SITES

PAGE 1 of 3
.

MIIK SAMPLES (CON 1RL IOCATIN)

Figure
Alcorn State University * 3.0-3 located Southwest of GGS.

(Sector K Radius 10.5 miles)

Rosco Johnson fam 3.0-3 Located Southeast of GGNS.
(Sector G Radius 9 miles)

Hazetta Warren fam 3.0-3 located in Iouisiana West
Northwest of GGNS. (Sector N
Radius 8.5 miles)

CISTERN WATER

1. Trimble Cistern * 3.0-4 Iocated east of GGNS at the
Trinble 'Ibnant House. (Sector E
Padius .5 miles)

2. Willis Cistern * 3.0-3 Iocated at the C.E. Willis house
East Northeast of GGNS across
frcan the Shiloh Baptist Church.
(Sector D Radius 6 miles)

GROUND WATER

1. PGWELL* 3.0-4 PORP GIBSCN WELL - Taken at Port
Gibson City Water lifL Station.
(Sector G Radius 5.0 miles)

2. GGMPWELL* 3.0-4 GRAND GULF MILITAM PARK - Taken
frm faucet at the Grand Gulf
Military Park. (Sector A Radius
1.5 miles) 3

3. TRINELL 3.0-4 TRIMBLE house faucet. (Sector E 3
Radius 0.7 miles)

4. IM E BRUIN 3.0-3 Taken fra faucet at the bath
* house in Lake Bnlin State Park,

Iouisiana. (Sector M Radius' 9.5
miles)

Technical Specification requirments*

From Grand Gulf Nuclear Station's Annual Radiological Enviromental
Operating Report, |3

1
1

I

1
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CDCM
TABLE 3.0-2 (CCNTINUED)

Page 2 of 3
SURFACE WATER

Figure
Upstream * 3.0-4 4500 ft. upstream of the GGNS |3

outfall to allow adequate mixing
of the Mississippi and Big Black
Rivers. (Sector Q)

Downstream * 3.0-4 5000 ft. downstream of GGNS |3
outfall, near the most southern
radia1 well. (Sector N)

Discharge Basin * 3.0-4 West of GGS, 0.5 miles,
Sector P

VEGEIATICN

Broad Imaf Vegetation * 3.0-4 South of GGNS in the MP&L garden
near the training center, or
South Southwest in Glodjo
garden, or areas adjacent to
these gardens. (Sector J, 0.4

milen)

Lake claiborne Willis garden
(Sector E, 3.0 miles)

Nelson Truck Farm (Sector E, 4.5

miles)

Alcorn State University South-
west of GGNS (Sector K,10.5 3
miles)

FISH SAMPLES

Catfish * 3.0-4 Downstream of the discharge
point in the Mississippi River

3.0-4 Upstream of Discharge Point
uninfluenced by Plant
Operations.

.

'Ibchnical Specification requirenents*

Frun Grand Gulf Nuclear Station's Annual Radiological Envirorunental
Operating Report. |3

.
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CDO4

TABLE 3.0-2 (CCNTDHD)
Page 3 of 3

SEDIMENT SAMPLES *
Figure

3.0-4 Collected semiannually during.

the low water periods of the
Tidal Basin - sanples taken
downstream of the outfall in the
vicinity of the boat landing
near Hamilitaon Iake outlet and
in the Barge Slip. (Sector N
and Q, 2 miles)

Collected upstream fran barge
SEDOCNT 3slip at Upper Grand Gulf Landing

(Sector R, 2.2 miles)

.

J

Technical Specification requirements*

Fran Grand Gulf Nuclear Station's Annual Radiological Envirornental
3

Operating Report.

.

Rev. 3 - 5/84GRAND GRE, WIT 1 3.0-3b
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CDCM
TABLE 3.0-3

TID IDCATICNS
,

Page 1 of 6

FIGURE SECICR MIIETID NO. IOCATICH
.

* M-00 Maintained in lead shield 3
during the exposure period - - -

' * M-01 REA Pole-East of Entry Gate at
Lake Claiborne 3.0-3 E 3.5

M-02 REA Pole left of Entry Gate
Windsor Ruins 3.0-3 L 7.0

M-03 REA Pole-East Side Hwy 61'

P.G. Country Club entrance 3.0-3 H 7.0

M-04 MP&L Pole-Hwy 547 North Side
Between Twin Power Poles G 6.5 |3

1

M-05 50 yards North of IWy 18
Approximately 5 miles East
of U.S. 61 3.0-3 F 9.0

M-06 REA Pole-East of Willows
Beyond M4B Church MS Hwy 462 E 8.0

* M-07 Port Gibson City Barn AS-1 3.0-3 G 5.5

M-08 West Side Big Black River
South Entrance 3.0-3 C 8.5

* M-09 Oak Tree Hanger-South Warner
Tully Cany 3.0-3 D 3.5

* M-10 Entrance Gate Grand Gulf
Military Park 3.0-1 R 1.5

M-11 Hwy 61 3 miles North of
Big Black River at Twin Tower 3.0-3 C 10.5

M-12 Hwy 61 at AS-2-61 North
Yokena 3.0-2 B 13.0

M-13 Hwy 61 IATourneau Hill West
Side of Boad 3.0-2 B 15.0

* Technical Specification requirements
Frtun Grand Gulf Nuclear Station's Annual Radiological Environmental
Operating Report. |3

.
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TABLE 3.0-3 (CWTINUED)
TID IOCATIms
Page 2 of 6

'

TID'NO. IOCATICH FIGURE SECIOR MIIE
* M-14 Hwy 61 AS-3-61VA at Casket
(CCNTROL) Capany 3.0-2 B 18.0

M-15 Barge Slip (South edge) 3.0-1 P 1.5

|3* M-16 AS-7 MET Tower 3.0-1 A 0.8

M-17 AS-6-RS Grand Gulf Road 3.0-1 C 0.5

* M-18 Railroad Crossing Eastern
Site Boundary 3.0-1 F 0.5

M-19 Behind Burn Pit on Fence
at Eastern Site Boundary 3.0-1 E 0.5

M-20 Eastern site boundary behind 3hazardous waste storage area 3.0-1 F 0.5

M-21 AS-5 'It Training Center 3.0-1 J 0.4 |3
M-22 100 yards south of RR Entrance 3

Crossing on West Side 3.0-1 G 0.5

M-23 County Road / Heavy Haul Road
50 Yards North on Power Pole 3.0-1 0 0.5

M-24 Upper Grand Gulf Landing 3.0-1 R 2.2 |3
* M-25 Hamilton Lake Boat Launch 3.0-1 N 1.0

M-26 Hamilton Lake Outfall 3.0-1 N 1.5

* M-27 South Point Site Boundary 3
200 Yards along Property Line 3.0-1 M 1.5

* M-28 AS-4-Glodjo Residence Glodjo 3.0-1 L 0.9

M-29 In sharp curve of Waterloo
. Road to Waterloo Plantation 3.0-1 K 1.5

* M-30 Arnold Acres Trailer Park
Entrance 3.0-1 J 1.1 |3

* Technical Specification requirements
From Grand Gulf Nuclear Station's Annual Radiological Environmental
Operating Report. |3
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TABLE 3.0-3 (CCNTINUED)
TID IOCATIWS
Page 3 of 6

TID'NO. IOCATIN FIGURE SBCIOR MILE
M-31 Duplicate TID Installed at

designated Site Ntrier - - -

M-32 Duplicate TID Installed at
designated Site Ntzter - - -

* W33 Newellton, Imisiana Water
'Ibwer 3.0-3 P 12.5

3
* M-34 Primary Ievee at End of

County Road at Point
Pleasant, Inuisiana 3.0-3 R 8.0

* M-35 Mor Landing - Lake Yucatan 3.0-3 0 8.0

* M-36 Curve on 608 Point Nearest
GQ4S, at Power Pole 3.0-3 P 5.0

M-37 Winter Quarters Hme 3.0-3 N 8.0

* M-38 Iake Bruin State Park
Semnd Pole 3.0-3 M 9.5 3

* M-39 St. Joseph, Imisiana, Aux.
Water Tank 3.0-3 M 13.0

* M-40 International Paper Boad,
Appronmately 5 miles frm Site 3.0-3 M 5.0

* M-41 Heavy Haul Road - J Pipe
on Concrete Block 3.0-1 P 1.0

* M-42 Heavy Haul Road Ibrth Iron Gate 3.0-1 Q 1.0

* M-43 Gin Lake Entrance 3.0-1 R 1.2

* M-44 Truck Bypass on Grand Gulf Boad 3.0-1 C 0.5

* M-45 Visitor Center Gate East Side 3.0-1 D 0.5
l

* Technical Specification requirements
Frm Grand Gulf Nuclear Statmn's Annual Radiological Enviromental
Operating Report. 3
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TABLE 3.0-3 (CCNTINUED)
TID IOCATICNS
Page 4 of 6

TID'NO. IOCATICN FIGURE SECIOR MILE

* M-46 Power Pole Across frcan Grand
Gulf / Waterloo roads intersection 3.0-1 E 1.0

* M-47 Bridge 0.6 miles past Rodney
Road / Greenwood Road intersection
North Side 3.0-3 L 5.2

3

* M-48 Property Line Fence 0.4 miles
on Greenwood Road on West Side 3.0-3 K 4.8

* M-49 Fork in Weathers Road 3.0-3 H 4.5

* M-50 Panola Hunting Club Entrance B 5.5
3

* M-51 Power Pole 0.5 miles on Gravel
Road to Big Black on West Side 3.0-3 C 4.8

* M-52 Power Pole-Waterloo Road
Marked with White Paint 3.0-1 K 1.0

* M-53 Arnold Acres Property Fence
Past Trailer Park 3.0-1 H 1.1 3

* M-54 Bottan of curve past Arnold's 3
house 3.0-1 G 1.0

* M-55 Behind Bonner's Beauty Shop
at MSBH Air Sanple 3.0-3 D 5.0

* M-56 Hwy 61 South at "All Creatures
veterinary Hospital" 3.0-3 G 5.0

* M-57 Hwy 61 North Behind the Welcme
to Port Gibson sign 3.0-3 F 4.5

i
t

! * M-58 Big Bayou Pierre Bridge i
i

Southwest End 3.0-3 E 5.0
1
'

* M-59 Off Ievee at Winter Quarters.

3.0-3 N 5.1Hunting Canp

* Technical Specification requirenents |

Fran Grand Gulf Nuclear Station's Annual Radiological Enviromental !
3 |Operating Report.

.
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CDCM
TABIE 3.0-3 (CmrINUED) ,

'

TID IDCATICNS
Page 5 of 6

TID NO. IDCATIN FIGURE SECKR MIIE
M-60 Duplicate TID - - -

M-61 Protected area fence by the Not
vehicle entrance gate Shawn P Onsite

M-62 Protected area fence North-
" "east corner MP&L parking lot N

parking lot

M-63 Protected area fence middle
" "MP&L parking lot N

M-64 Protected area fence South-
east corner MP&L parking lot M 3" "

M-65 South protected area fence
" "

behind MP&L warehouse L

M-66 South protected area fence
" "across frm moling tower K

M-67 South protected area fence
3" "east end J

M-68 East protected area fence
" "across fr m chlorination tank H

M-69 East protected area fence near
" "electric bus G

" "M-70 North fen behind turbine bldg. F

" "
M-71 133' railway bay C

3
" "M-72 133' railway bay B

M-73 Corner of fence outside control
l" "bldg. P

* Technical Specification requirements
From Grand Gulf Nuclear Station's Annual Radiological Environmental
Operating Report. |3

.
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CECM
TABLE 3.0-3 (CCNTINUED)

TID IDCATICNS
Page 6 of 6

TID NO. LOCATICN FIGURE SECIOR MILE
M-74 Midway of. North fence Not

Shawn P Crisite

M-75 Corner in fence in front
" "

of Maintenance Shop A

" "
M-76 Southeast corner SSW Basins A

M-77 Protected area fence beside
" "

maintenance shop R

" "
M-78 Outside vault in Admin. Bldg. Q

R-79 Wall in Central Records (middle) Q 3" "

M-80 Wall in Central Records old
" "

library location Q

M-81 Inside Admin. Bldg., 2nd floor,
" "northeast wall Q

" "
M-82 Tech Support Area Q

M-83 'Ibch Support Secretary's office Q 3" "

" "M-84 Security Island P

M-85 Rotating duplicate - - -

* M-86 Bechtel Gate North Site
Boundary 3.0-1 B 0.5

* M-87 Intersection of Rodney Road
,

& transmission line- 3.0-3 J 3.5'

:
'

* M-88 River mile marker 409.5 3.0-1 A 4.2
:

M-89 Middle Ground Island 3.0-1 R 4.4

'M-90 Across frm Middle Ground Island 3.0-1 Q 3.5;

M-91 Transmission line by pond 3.0-1 J 4.5

* Technical Specification requirements
Frm Grand Gulf Nuclear Station's Annual Radiological Enviromental
Operating Report. - |3
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is a supporting doctnent of the

'1he GTSITE DOSE CAlfUIATIGi MANUALAs such the CDCMIFICATImS.

RADIG4GICAL DTIUDE 'ITCHNICAL SPICto be used in the calculation
describes the athodology and parameters id and gaseous effluents and in

a

i ]

of offsite doses due to radioactive l quous offluent nonitoring instnnenta-
the calculation of liquid and gase'Ihe cDCM contains a list and graphical
tion alazm/ trip setpoints. for the radiological envi-

1

description of the specific sanple locationsD%rmm _c. fig u tim of the-

A ri-i.h w /

rcanental nonitoring program. tems e also included.
W

liquid and gaseous radwaste treatnent sysStation for use as a reference
'1he CDCM will be maintained at thed methodologies and calculations.

guide and training docturent of acceptewill be incorporated
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1.0 LIQUID DTwD7rs

3.1 Liquid Effluent Monitor Set; points f
*

p 1.1 Liquid Rackaste Effluent Line Monitors
.
'

Liquid Ra&raste Effluent Line Monitors provide alarm and auto-

matic temination of release prior to exceeding the concentra-
.

! tion limits specified in 20CTR20, Appendix B, Table II, Colu :n

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

specification and for the purpose of inplarrentaticn of speci-

fication 3.3.7.11 of the 6, the alarm /t. rip setpoints for

liquid effluent nonitors and ficw measurenant devices are set

to assure that the following egaation is satisfied:

cfM< (1)

where:

C = the effluent concentration limit (m Specification

3.11.1.1) inplerrenting 10CTR20 for the site, in uCi/ml.

c = '1he setpoint, representative of a radioactivity concen-

tration in uti/ml, of the radioactivity ncnitor measuring

the radioactivity in the waste tank effluent line prior

to dilution and subsequent' release; the setpoint, which

is inversely proportional to the volmetric f1w of the
- effluent line and directly proportional to the volurretric

f3w of the dilution stream plus the waste tank effluent

stream, represents a value which, if exceeded, would
f

result in concentrations exceeding the limits of 200 720

; in the unrestricted area. *

'
, ,

GRAND GU17,IMIT 1 1.0-1
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= the waste tank effluent flow setpoint as seasured at thei

radiation monitor location, in volme per unit time, but

in the sane units as F, below.
- ,

= the dilution water flow setpoint as neasured prior to theF

release point, in volwe per unit tine.
.

At Grand Gulf thit 1, the available diluticm water flow (F)

should be constant for a given release, and the waste tank flow (f) |1
'

and monitor setpoint (c) are set to meet the ocmdition of equation

1 for a given effluent ocmoentration, C. 'fhe method by which this
,

is acccuplished is as follows:

'Ihe isotopic concentration for a waste tank to be released isStep 1)

obtained frcan the se of the neasured concentrations as deter-

mined by the analysis required in the REIS Table 4.11.1.1.1-1: |1
,

( 1Cg +[C,
-

CIKCg[i
+ci = t (2)

where:

the sun of concentrations C of each seasured1C = 9g
ganma snitter observed by ganna-ray spectroscopy of

the waste sanple.

the sun of concentrations C, of alpha emitters in[C, =
;
'

liquid waste as unasured in the sonthly ecmposite

- sample.

the seasured concentrations of Sr-89 and Sr-90 in{C, =

liquid waste as observed in the quarterly vungite

sanple.

I

GlWO GUIE, IMIT 1 1.P2 Dev. 1 - 7/83.
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the measured concentration of H-3 in liquid waste asC =
t

detemined frt:rn analysis of the monthly omposite
'

sa.ple.

SeC tem will be included in the analysis of each waste
9

tank batch.to be released; tems for alpha, strontiwns, and

trititan may be included if analysis of reactor wcter has shown

the presence of these isotopes.

Step 2) he neasured radionuclide concentrations are used to calculate

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

flow rate to waste tank effluent flow rate required to assure

that the. limiting concentration of 20CFR20, Appendix B, Table
,

II, Coltapn 2 are met at the point of discharge.

~ ~

( S M. N. C
f x 3, p,

A,_ 1 _

gf M L~

f C, C, C
,,

I + x S. F.g- g" g"+ g
9 ka h.9

h re:

C , C,, C,, and C ; neasured concentrations asC i=
j 9 t

11defined in Step 1. hms C,, C,, and Ct
included in the calculation as appropriate.

.

MPCg= MPC , MPC,, and MPCt are concenha-
9

tions of the appropriate radionuclide frun 10CFR20,

Appendix B, Table II, Cblum 2. Ibr dissolved or

entrained noble cases, the concentration shall be limited

g to 2.0E-4 uti/ml total activity.

. . (mAto GJII. tMIT 1 1 M____ ~ pev. 0 - 8/82
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S.F. = an adrninistrative safety factor normally applied at Grand

Gulf which causes the calculeted Dilutim Factpr to be
*

two (2) tims larger than the dilution factor required*
g,

'

for empliance with 10CIR20 limits.-

Step 3) 'the maximan pemissible waste tank effluent f1w rate prior to

dilution, f , is calculaw W m a N fradm of Wd

dilution f1w rate, Fd

#dI#d*Id Fd for F
D.r. rr. d d I4Iy

where:

F =
d 0.9 x rh W dilude nw rate 1

fd maxim 3n Pemissible waste tank effluent nw rate=

D.F. Dilution Factor frtzn Step 2.=

NOII: Fquation4isvalidonlyforD.F.>1; ford.F.II,thewaste

tank effluent concentration neets the limits of 10CFR20 with-

out dilution, and f may e en an deshed Mue.d
.

Step 4) 'the dilution f1w rate setpoint for miniman dilution now

rate, F, and waste tank flow rate setpoint for maximan waste

|
,

tank effluent f1w rate, f are calculated as follws:

Fd = 0.9 x miniman expected dilution f1w rate (5) |1F =

f = 0.9 x fd = 0.9 x aldaW maxh vam M nw
rate for the stated release

a =-

conditims. (6)

GRMc GULF, WIT 1 1.0-4 Rev. 1 - 7/83. . ,
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|' 'Ihus, a control rocan alarm occurs if the dilution flew rate

falls below the assmed flow rate of 90 percent of thb actual
''

.

,J' 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 terminated. I

Step 5) The radioactivity nonitor setroint may ncw be specifi d basede

cm the values of f C , F, and f which were spe afied tog

prwide ocmpliance with the limits of 10CFR20,' Appendix B,

Table II, colur:n 2. 'the nonitor respcnse is primarily to

gama radiation; therefore, the actual setpoint is based cm

[9 C. '!he setpoint concentration, C, is determined9
as follows:

fig
C MW)C, ,

g (7)
=

9

where f, is the actual (or maxinum sped) effluent flow

rate. 'the value of C, (uCi/ml) is used to determine the

monitor setpoint (OH) frcan the calibraticn curve of Figure

1.0-1.

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

calculated maxinum waste tank flow rate is attainable, since

the calculated rate contains the safety factor margin, waste,

tank effluent ficw rate margin, and the dilution ficw rate

margin. In practice, the actual waste tank effluent ficw rate

normally is many tines Jess than the calculated tan (flow
.

rate, thus prwiding an additional conservatiam during

selease.

GRAND (ME, LNIT 1 1.0-5 .. Arv. 0 - 8/82 '
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Figure 1.0-1 Calibration Curve for Liquid Effluent Monitor
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near field average dilution factor for C duringF =
j3

any liquid effluent release. Defined asIthe ratio

p of the average undiluted liquid waste fic5r during*

.-
release to the product of the average fi m frm. the

site discharge structure to unrestricted receiving

waters times the applicable factor of 5(2) ,

everage undiluted liquid waste ficw=

average f1w frm site discharge x 5

K, mits ocoversim factor 1.14 x 10=

6 3
10 pCi x 10 ml 2 8766=

uC1 Eg yr)*

at:lt fish consurption (21 kg/yr) I3I.U =
F

Bioaccmuladw fam for ea& mclide, i, kBT =
$

fish, in gi/kg per pCi/1 from Table 1.2-1 (take .

frtr. Reference 3, Table A-1).

Dose conversion factor for each nuclide, i, forDr =
j

adults in preselected organ, Tau, in mzem/Ki, frcr.

Table 1.2-2 (taken fra Reference 3, Table E-11) .

'

Calculated values of A r radionuclides Which might be observediTau
in liquid effluents is given in Table 1.2-3.

. .

.

-
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' TABLE 1.2-1

BIQhCCIMJIMION FACIORS (BFi) f
*

6 (pci/kg per pci/ liter)*
:

FRESEATER

E12 MENT FISH -INVERTEBRATE
.

H _ 9.0E-01 9. m-03
C [ g . or-u.s 9.1E-03 ,

NA 1.E-02 2. 2-02 |
P 1. 5 -05 2.2-04

'[h 2.0E-03CR 2.5-02
0{ $g0 9.E-04M4 4.E -02

FE 1.0E-02 3.2E-03
00 5.0E-01 2.E-02
NI 1.E-02 3 1. 2 -02

[d/CU 5.0E-01 4.E-02
ZN 2.0E-03 V 1.E-04
BR 4.2E-02 3.3E-02
RB 2.E-03 1.0E-03
SR 3.E -01 1.E-02'

Y 2.5E-01 1.E-03
ER 3.3E-00 6.7E-00
NB 3.0E-04 1.E-02
PD 1.K-01 1.K-01
'IC 1.5E-01 5.E-00
RD 1.0E-01 3.2-02
RH 1.0E-01 3.OE-024

'IE 4.5-02 6.1E-03
2 1.5E-01 5.0E-001

; G 2.2-03 1.E-03
'

BA 4.0E-00 2.E-02
IA 2.5E-01 1. 2 -03.

CE 1.0E-00 1.0E-03
PR 2.5E-01 1.E-03
ND 2.5E-01 1.0E-03

l W 3.2E-03 1.0E-01
NP 1.0E-01 4.CE-02

.

'

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

! . =.
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TABLE 1.2-2
Page 1 of 3

IN'mn0N DOSE CIINERSION FAC'IORS FOR ADUL'IS OpFi)
(mrem per pci ingested) * '

,

- h
,. NUCLIDE BCNE LIVER T.BCDY 'DfYROID KIDEY IWG GI-LLI

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 5.6BE-07 5.6BE-07 5.6BE-07 5.6BE-07 5.6BE-07 5.6EE-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

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

m 56 NO dan 1.15E-07 2.04E-08 No DAIA 1.46E-07 No DATA 3.67E-06

FE 55 2.75E-06 1.90E-06 4.43E-07 NO DATA NO DAR 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

______ _______ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

00 58 NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05

CD 60 NO DATA 2.14E-06 4.72E-06 20 DATA NO DATA NO DATA 4.02E-05

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

NI 65 5.2BE-07 6.86E-08 3.13E-08 NO DATA NO DATA 10 DATA 1.74E-06

CU 64 NO DAR 8.33E-0B 3.91E-08 NO DATA 2.10E-07 NO DATA 7.20E-06

ZN 65 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06
_______ _ _ _

____ _____________________________

ZN 69 1.03E-05 1.97E-08 1.37E-09 NO DATA 1.28E-08 NO DATA 2.96E-09

BR 83 NO DATA NO DATA 4.02E-08 NO DATA NO DATA NO DATA 5.79E-08

BR 84 NO DATA NO DATA 5.21E-08 NO DATA NO DAR NO DATA 4.09E-13

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

RB 86 NO dan 2.11E-05 9.83E-06 No DAR NO DATA NO dan 4.16E-06

RB 88 NO DATA 6.05E-08 3.21E-08 NO DATA No DATA NO DATA 8.36E-19
_ _ _ _ _

__________ __ _ _ _ _ . _ ______ __
_______ ____

RB 89 No DATA 4.01E-CB 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21

SR 89 3.OBE-04 NO DATA 8.84E-06 NO DATA NO DATA No DATA .4.94E-05
SR 90 7.5BE-03 NO DATA 1.86E-03 NO DATA NO DATA NO DATA 2.19E-04

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

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

Y 90 9.62E-09 NO DATA 2.58E-10 NO DATA NO DATA NO DATA 1.02E-04
_____________________________..- _______________________________________

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

Y 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DhTA 7.76E-05

Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.4BE-05

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

. ._.

.

!
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nBII 1.2-2 (Ccmtinued)
Page 2 of 3

INGESTION DOSE CDNERSION FAC'IORS FDR ADUL15 bi)
(mrem per sci angestad) * ..

*

.

t yr7 mr BONE IJVER T.BCDY 'DfYROID KIDNEY ILNG GI-III
___________

Y 93 2.68E-09 No m2A 7.40E-11 NO MTA NO mm NO MTA 8.50E-05-

ER 95 3.04E-08 9.75E-09 6.60E-09 NO MTA 1.53E-02 NO MTA 3.09E-05
ER 97 1.6BE-09 3.39E-10 1.55E-10 NO mm S.12E-10 ND MTA 1.05E-04

_______-___ ____

NB 95 6.22E-09 3.46E-09 1.86E-09 NO mTA 3.42E-09 ND M TA 2.10E-05
m 99 NO MTA 4.31E-06 8.20E-07 No MTA 9.76E-06 NO M TA 9.99E-06
K 99M 2.47E-10 6.98E-10 8.89E-09 NO MTA 1.06E-08 3.42E-10 4.13E-07

_____ __ __

E101 2.54E-10 3.66E-10 3.59E-09 NO m2A 6.59E-09 1.87E-10 1.10E-21
E103 1.85E-07 ND M TA 7.97E-08 ND mm 7.06E-07 NO MM 2.16E-05
E105 1.54E-08 NO MTA 6.08E-09 NO MTA 1.99E-07 No mn 9.42E-06
_______________________________._______ ___ __ _____________

E106 2.75E-06 NO MIA 3.48E-07 No M TA 5.31E-06 NO MTA 1.78E-04
AG110M 1.60E-07 1.48E-07 8.79E-08 NO MTA 2.91E-07 No MTA 6.04E-05
E125M 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 to un 1.07E-05
____________________- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ __

E127M 6.77E-06 2.42E-06 8.25E-07 1.73E-06 2.75E-05 No mm 2.27E-05
TE127 1.10E-07 3.95E-08 2.38E-08 8.15E-08 4.48E-07 NO mn B.68E-06
E129M 1.15E-05 4.29E-06 1.82E-06 3.95E-06 4.80E-05 No mn 5.79E-05
____ ______________ ______________ _ ___ ________

E129 3.14E-08 1.18E-08 7.65E-09 2.41E-08 1.32E-07 NO MTA 2.37E-06
TE131M 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 No mn 8.40E-05
E131 1.97E-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 No MTA 2.79E-09
______________________________ - _____ __________

TE132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 No mm 7.71E-05
2 130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 NO M TA 1.92E-06
I 131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NO MTA 1.57E 46
____ _____ _________ ____ ____

I 132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 ND mm 1.02E-07
1 133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4.31E-06 NO MTA 2.22E-06
I 134 1.06E-07 2.0BE-07 1.03E-07 4.99E-06 4.58E-07 NO MTA 2.51E-10

2 135 4.43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 No mTA 1.31E-06
CS134 6.22E-05 1.48E-04 1.21E-04 NO MTA 4.79E-05 1.59E-05 2.59E-06
C5136 6.51E-06 2.57E-05 1.85E-05 NO MTA 1.43E-05 1.96E-06 2.92E-06

CS137 7.97E-05 1.09E-04 7.14E-05 ND mm 3.70E-05 1.23E-05 2.11E-06
CS138 5.52E-08 1.09E-07 5.40E-08 No MTA 8.01E-08 7.91E-09 4.65E-13
m139 9.70E-08 6.91E-11 2.84E-09 No mm 6.46E-11 3.92E-11 1.72E-07

* Values taken fzur Reference 3, Table E-11.
=.

'
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D BII 1.2-2 (Continued)
Page 3 of 3

INGESTION DOSE 0]NVERSION FAC'IORS FOR ADULTS (DF'i)
(mrum per pci 2.ngested) * .

'

,

'

NUC1IDE BCIE - LIVER T.BCDY 'DfY3OID KIINEY IENG GI-III
,

BA140 2.03E-05 2.55E-08 1.33E-06 NO DAR 8.67E-09 1.46E-DE 4.18E-05-

BA141 4.71E-08 3.56E-11 1.59E-09 NO D M 3.31E-11 2.02E-11 2.22E-17
BA142 2.13E-08 2.19E-11 1.34E-09 NO DATA 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
1A142 1.28E-10 5.82E-11 1.45E-11 NO DATA NO DATA NO DATA 4.25E-07
CE141 9.36E-09 6.33E-09 7.18E-10 NO DA'IA 2.94E-09 NO DATA 2.42E-05
__--- --

CE143 1.65E-09 1.22E-06 1.35E-10 NO Dm 5.37E-10 NO DATA 4.56E-05
3144 4.89E-07 2.04E-07 2.62E-08 NO DM 1.21E-07 NO Dm 1.55E-04
PR143 9.20E-09 3.69E-09 4.56E-10 NO DATA 2.13E-09 No Dm 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-06 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05

_

--------------- --------------- --- --------

HP239 1.19E-09 1.17E-10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05

Values take.r. frcrn Reference 3, Table E-11.*

I '
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TABIE 1.2-3
Page 1 of 2

GRAND Gulf SITE RELATED INGESTIm DOSE CCPNI'IME2TT M AiTau'

kr m/hr per uCi/ml) *
*

f
NOFT N BNE LIVER T.BCDY 'DIYROID KIDNEY IANG GI-LLI

B-3 0.00E+00 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01
C-14 3.13E+04 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03 6.26E+03
Na-24 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 4.07E+02 ;

- W 4.62E+07 2.87E+06 1.79E+06 0.00E+00 0.00E+00 0.00E+00 5.19E+06 '

b %-SD 0.00E+00 0.00E+00 1.27E+00 7.61E-01 2.81E-01 1.69E+00 3.20E+02 (2.
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 1.40E+02 0.00E+00 3.51E+03
Fe-55 6.58E+02 4.55E+02 1.06E+02 0.00E+00 0.00E+00 2.54E+02' 2.61E+02
h-59 1.04E+03 2.44E+03 9.36E+02 0.00E+00 0.00E+00 6.82E+02 8.14E+03
00-58 0.00E+00 8.92E+01 2.00E+02 0.00E+00 0.00E+00 0.00E+00 1.81E+03
Ct>-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 0.00E+00 0.00E+00 4.50E+02
Ni-65 1.26E+02 1.64E+01 7.A9E+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
En-65 2.32E+04 7.37E+04 3.33E+04 0.00E+00 4.93E+04 0.00E+00 4.64E+04
En-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 1

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+00 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 1.95E+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 1.92E+02 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 5.44E405 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-02 0.00E+00 0.00E+00 0.00E+00 6.10E+03
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

. Er-95 2.40E-01 7.70E-02 5.21E-02 0.00E+00 1.21E-01 0.00E+00 2.44E+02
'

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

'It-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 4.7bE+00 0.00E+00 2.26E+02

* Calculated fr e Equation 8.
-
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TABLE 1.2-3 (Continued)
.

Pap 2 of 2 g

GRAND GUIE SITE RE2ATED INGESTION DOSE CCPEMMENT FACTOR, Ag
(mram/hr per UCi/ml' ** ,

'NUCLIDE BCNE LIVEF T.BCDY 'AfYROID RIDNEY 11NG GI '_2 I'

N-106 6.58E+01 0.00E+00 8.33E+00 0.00E+00 1.27E+02 0.00E+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 3

h -125m 2.57E+03 9.30E+02 3.44E+02 7.72E+02 1.04E+04 0.00E+00 1.02E+04
h -127m 6.40E+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 2.28E+01 7.80E+01 4.29E+02 0.00E+00 8.31E+03
h-129m 1.10E+04 4.11E+03 1.74E+03 3.78E+03 4.60E+04 0.00E+00 5.54E+04
h-129 3.01E+01 1.13E+01 7.33E+00 2.31E+01 1.26E+02 0.00E+00 2.27E+01
h -131m 1.66E+03 8.10E+02 6.75E+02 1.28E+03 8.21E+03 0.00E+00 8.04E+04
Te-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 3.72E+03 1.50E+04 0.00E+00 7.38E+04
I-130 2.71E+01 8.01E+01 3.16E+C1 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
2-132 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
2-135 1.59E+01 4.17E+01 1.54E+01 2.75E+03 6.68E+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-139 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

,

;

14-140 1.50E-01 7.54E-02 1.99E-02 0.00E+00 0.00E+00 0.00E+00 5.54E+03 ,

Ia-142 7.66E-03 3.48E-03 8.68E-04 0.00E+00 0.00E+00 0.00E+00 2.54E+01
Ce-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 S.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
No-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 frcn Equation 8.

'~
GRAND GU17,IMIT 1 1.0-14 Rev.1 - 7/83
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3 Liquid >%ste Treatment Syste
st m for theessential wpsts of the liquid radwaste treatment

.

ILITY requiristent of RETS Specification 3/4.11.1.3 indicated
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Taken from Reference 4, Figure 3-7.
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1.3 Liquid Rackaste Treatment Systen

The essential wents of the liquid radwaste treatment system for the
t

CPERABILITY requirement of RETS Specification 3/4.11.1.3 are indicated

- below by an asterisk (*) .

.

,

W
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+ + "'"#' d,
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r
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2 j* | '""*.

. ...

1. 'the essential cupents outlined above are those necessary to collect,
process and sanple liquid radwaste prior to discharge to the environrrent.4

2. m1y one of the following is required in order to process liquid waste.
a. Equiprent drain filter I-

b. Floor drain filter
c. Equipent drain denineralizer
d. Floor drain demineralizer

3. One of the waste surge Tanks may be used to replace the Floor Drain Waste
| Collection Tank. J

j I,A CCH4CN SYSTEM SCAIID 'IO A PER LNIT BASIS)

i

GRAND GUIE, LNIT 1 1.0-15 Rev. 2 -
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2.0 CASE 00s DTwD7rs [

2.1 Gaseous Effluent Monitor Setpoints*_ ; .

'

2.1.1 Ibr the punose of inplanentaticri of Specification 3.3.7.12 of'

the Rrrs, the alarm setpoint level for continuous ventilation

noble ga.,nonitors will be calculated as follows:

cerant rate of vent noble gas nonitor at alant. setpoints =y

level
e

0.25 x g x g

thelesserof4 or (1)=

D,30.25 x R, x

Where,

0.25 = safety factor allcwing for emulative uncertainties of

weasurenants

Dose' rate limit to the total body of an individual-in k2,O
D = Lg

St6r ho4= zmtrim%. _ . required to limit dose to 500 mrem

in one year.

(E) lK D ( 6 so6WQ 2.,"
ii i,

/ y -

D** Dose rate limit to the skin of the bcdy of an=
*

S h %ta~Booanindividual = r rzer*zi 1 ' =g_ required to linit dose
.

1

to 3000 mrern in one year.
,

3 (@) 1(Li+1.1M)D=
1 1 i g

/
- 'y ,

~

count rate per mrern/g to the total bodyR =
g

~K. -

= c- x/o x0i1 3
See Note 2- -

* -
. . ... . . . om )
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Where,w
I

count rate of the vent monitor correspmding to grabC =
. .

6
sanple radionuelide concentraticms'

,.

X70 = highest sector annual average atnospherie dispersion at

the boundary .|L
5.376 x 10N aec/m3 in the WSW acetor.=

total body dose factor due to gama emissions frtr. ma::hE =g
3noble gas radicmuelide 1 (mrert/yr per uti/m ) frtrn

Table 2.1-1.

- re =! :::;;: : i-& 1z ;;; r:ii = ;:lida, i ';Ci!= :), S

' .. n1=.w rat

-? fr:tir ! = . :. jaa ;1;pz ;t Liva 0: ca.1% \-

Q = evecoge. rate of release of noble gas radicmuelide i-for 2.
i k

0.: ;;;px2 C;ri- c' +' - _- r 'ri/x;; frcr.Nelease
,,

point

R, count, rate per mram/yr to the skin=

- .

. ~ t

. C- J7D (Lg + 1.1 11 ) Qi
L

See note 2 3g
i

- =

skin dose factor due co beta emissions frtra isotope 1L =
j

(mresn/yr per uC1/m i frm Table 2.1-1
.

1.1 mrem skin %se per mrad air dose=

air dose factor due to game emissions from isotope 1M =y

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

* Value taken fran Reference 4, Table 6.1.26.

I

'

== = a a e e=w e . 2.0-2 hev. 0 - B/82
'
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2.1.2 Containnent Purge Monitor |

t
setpoint level for discharge through the cm mnent proe

t
~ syst . nonitor, S , ca slated in a c6 pending

d,

D'7B
"*'"'# 0.25 x r *

t

S * * "# I " I
d

0.25 x r x D 'ss
s

Where,

500 - F ) KD'g g q=

(1 F)

g+1.1M)i3000 - F () Q) (LD',, g f=

i --

(1 -
unt rate Per yr to the total bodyr "

t

.

gk{ X/ K
~

i See Note 2. c
~ ~

c = count r of the ocrita 7t purge r itor for rad. e-

nucli concentrations to discharged.

dy = ra of release of noble ga radionuelide 1 (uci/se:)

erage rate of release of e gas radionuelide i frcrTj =

the ventilation system for the apsed fraction of the

year F (uci/sec).
~

count rate per mrum/3T to the skinr =

~

i
-

l

3+1.1M)kg* See t ote= c X/O (L g
, _. , ,

4

l

rmM e mar. tNIT 1 2.0-3 [- Rev. 0 - 8/82
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1) The calculated setpoint values will be regarded as bounds for

the actual setpoint adjustrnents. 'that is, setpoint adjustnants are,

g
-

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

sponds tb a Icwer count rate than the calculated value.

12)
ease of iglementation, the count rate setpoints may be 'l..-

lated by apply nethodologies presented in 2ons 2.1.1 and

2.1.2 with the more restrictive of continuous release at

the' limiting rate for a ollows: .

500 mre/ yearD"3 D'3= = =

3000 mram/ year
_t ",, D,, D',, J= = =

_

~2. X) A more conservative setpeint may be calculated to mininuze regaire-

nents for adjustment of the nonitor as folicws:
'

D% 500 mrem /yr=g

D},i 3000 rr.rerr./yr=

conservative count rate per mram/yr to the total bcdyR" =
g

4 (Xe-133 detection, Kr-B9 dose)

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

Where,
, >

Assigned release rate value of, for exa gle, 1.0 uCi/sec, |3Q{ =

Xe-133. (See definiticm of C' below.)
,

count rate of vent monitor for an effluent concentration ofC' =
,

,

1

IXe-133 corresponding to a 1.0 uti/see release rate of

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

dilution flow.) l

total body dose factor for Kr-89, the nost NstrictiveK =

isotope, fran Table 2.1-1.

|

~
,

' h-e '- - - :: . - . . = _ . w. a nors- -
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R""
cxmservative count rate per mren/yr to the skin=

' *

[-

C' X/Q x (L + 1.1M) x Q" 3_
*

= .

4*
. . * *

i .

.,.

Where

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

frczn Table 2.1-1,

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

frcrn Table 2.1-1.
I

500 mrarn/yr" =

3000 rzurn/yrD",, =

.servative count rate per mren/yr to total bodyr" =
t

for tainre.nt purge only
-

!
. Qx K x q"c' .= -

-

Hbere, f
.

zulease rate f the con t purge (may be determine !
.

q"| =

i

I for maximan flow f system and tS concentration
:

I specified for c' ).

count rate of ocmta purge scmitor cx>rrespcmding toc' =

a 1.0 uCi/ml traticm of 133,
i

= conserva count rate per mram/ to the skin for
~

r ,"

conta' at purge only,
, --

*c' XTO x (L + 1.1M) x q"=

-

f

i

l

|

I

|
.-

__..m mm n- n m
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7ABLE 2.1-1"

,,', 3 . m= ;,c i s
m s. .4,y ,s

, , , . <' ,J ,; DOSE FAC'IORS )DR DOO5'HE 70 A 9DU-DFINITE CIDUD CF NCELE GASES1

, w, ,,
. , ,

s . <. , , ,

,-- s
A

% .3 . NdElide Y-Bcx}p 5 (K)i B-Skin **jl.)i Y-Air * (M)i B-Air * m)i
. w

'

.
\

.
.

4 .

.

, _

'

it a\ -
,,

-
. , , .

,

2i. Kr-85m 1.17E+ 03? * * 1.46E*03' 2.23E+03 1.97E+03
N'

.i 1 , .

-

's
' - Kr-85 " 1.61E+0F 1.34E+03 1.72E+01 1.95E+03~ '. 's g,

g/, ' , Kr-87, % 5.92E+03 sN* '9 73E+03 6.17E+03 1.03E+04
'

.

r s,~. , , , .

r '2 L ' Fr-88 s 2.47E+04 ( \ '"2.37E+03 1.52E+04 2.93E+03.

,s

- , _

3 -v us
3

$,cw Kr-89 ' 2.66t 04 s. i 1.01D04 1.73E+04 1.06E+04
s si. '

4 , .- .-
Kr-90 1.56E*C4 '' ' 7.29E,403 1.63E+04 7.83E+03" .' .

, ; 1 -.

<
,

Xe-131m 9.15E+C) 4.76E+02 1.56E+02 1.11E+03,s.-
2 s ;.

ss
s' 9. 947.+02 3.27E+02 1.48E+03.- Xe-133m

'

2.51E+02 i s i
-

% .. \ 3.S5,f+02 3.53E+02 1.05E+03a.xe-133 '' 2.9E402
- 4,.

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

Xe-135 ,".'1.hr+03 i 1.46E+03 1.92E+03 2.46E+03
. ~s 8r .

t, 1s -

O, Xe-137 1.42E+03 \1.22E+04 1.515+03 1.27 N 4
,

Xe-138 6.83E+03 4.13E+03 ' 9.21E+03 4.75E+03
' '

-

4 -
%

N-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

:
*

<
.

~i, ,
4

.

.

,
s . , ,s

Values taken frh Deference 3,"."Able B'-1"
.

'

,
.

s-

- *" grad (m8 *
.

'

ia i ,'

* '

| y,,f1. 'yr
~ '

'

,( pgq- -.

'\ ** N ,w an-
. -. s

- ''

:
__

i t ~

Wi - yr)
\,' \ <

, i, .
1 i ' '

' ^s' , , ,

'\ - 3N i s
' ss .- .

7, ' s '. , , M ', f.3 ?eS 03 = .1.17 x 10 ij ,' ***-,

s , -

,s

e. s \' sI
r 6< '( ) %

'

t'g' *, ..
,

,

] .i h *

l '' -
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2.2 Gaseous Effluent Dose Calculations

For the purpose of inplerientaticm of Specificatdoni 2.2.1.a
- C6 1* 3.11.2.1.a, the dose at the unrestricta+eeea boundary due to ,2 -

,
.

noble gases shall be calculated as fo11cus:

average total body dose rate in current yearD =g

tmram/yr)

X/O E Q= g g

i
.

D, average skin dose nte in current year (mrum/yr)=

XTQ (Lg + 1.1 M ) Qg=
g

2.2.1.b organ doses due to tritian,1-131, I-133 and all radioactive |1
materials in particulate fom, with half-lives greater than eight

'

days will be calculated for the purpose of inplanentation of

specification 3.11.2.1.b. as follows:

D, average organ dose rate in current year (mrum/yr)=

4

|1= W P E hg g

i

controlling sector annual average aLivspherie disper-W =

S~rth a

sion at the w..Lic;.24 na bou'dary for the appro- 12
.

priate pathey. ,

~ 5. M Ls V 8 0 */M-

f g tLa,u)S O 14c4*r 1-
OX/Q for inhalation ^(Mir ?_L1)i

(i =
* -2I

' D/O = 1.301 x 10 m for other patheys in the
5

. SSE* sector
!

* Value taken from IInference 4, Table 6.1.26.

.

-

...-w,. ,-m-. w--,-. ,
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pd .
'

.'.
'

~ ..

.-..,

,~,r* 3,
'

.

/

\4 Pg dose parameter for radimuclide i, (mram/yr per=

"~
3 f

~"

uci/m ) for inhalation and _. aram/yr 2ar |2--
i' - .

6 uCi/sec) for other petNays, frm Table 2.2-1.a-b.
\ 3.

'

,
Q'g average nisase rau of isotope i of MoMw=t

.i

or other radicmuclide in particulate fom, with half-
'

life grsatar than eight (B) days in the current year
-

(uCi/sec).
< .- >

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

the air dose a.Re_ Sik Boodwo-uid ~% shall be detamined as}'l
af -

=s

follcus:

Dy air dose due to gara emissions fr e noble gas=

radionucli&t i (mrad)

-8 [g g %3.17 :c 10= M X/Q' Qg

Where,

-k.a S % % s d
X/Q' = relative concentration for unrestrzews-ereas % 1
_

~0* sec/m , in the WSW sector35.176 x 10=

M =
g air dose factor &ae to gama emissions fra noble gas

3radionuclide i (mrad /yr per uCi/m ) fra Table 2.1-1
4
Q. cmulative release of noble gss radionuclide i over the=,

! I

period of interest (uci)
~

~8Note: 3.17 x 10 is the Amerse of the ruber of seconds
!

per year, and I

| Dp air dose due to beta anissions fra noble gas radio-=

|

| nuclide i (mrad) =.

Value taken frm Reference 4, Table 6.1.26.*

r
i

!

|
F

.

|
._ ____
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l

{i i 79, g-83.17 x 10 y-
i 1

I.
} Werei

air dose factor de to beta arrdssicms fre noble gasN =
g

3
radionuclide i (mrad /p per uCi/m ) frcn Table 2.1-1

+Q h .Lb %= ' 2,-

X/Q' = relative concentration mi a .wie' " ----

5.176 x 10-6* ,,cj ,3, in the NSW sector=

%
cmulative release of n&le gas radienuclide i over theo =

f

pericd of interest (uci).

2.2.2.b Dose to an individual frm trititzn, I-131, I-133 and radie- 1

active materials in particulate fom, with half-lives greater

than eight (8) days will be calculated for the purpose of imple-

ne.ntation of Specification 3.11.2.3 as follows:

dose to an individual frczn radioiodines and radio-D =

P

nuclides in particulate fom, with half-life greater

than eight days (mrun)

~I3.17 x 10 R W' Q'y=
g

Ahe, agg4 kmDO for 64 Mob kg
W' relative concentration 'a .a u tri ^d u s:=

- XTQ' = 3.001 x 10 for inhalation A A k S W ec k
*

-2
D70'

~

4.440 x 10 m for other pattways in l=

L

the E Sector
|

Values taken fram Reference 4, Table 6.1.26*

-tK O M 4c b 3re TAW. 2-2.-3. Q 7 3- | 2.

.

! GRMC 0017, WIT 1 2.0-9 flev.1- 7/83
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dose factor for radionuclide i, (mran/yr per uCi/m ) '
R =

g
2

or im . mren/yr per uCi/sec) frun Tablys 2.2-2a - d |1
'

o'g cum 21ative release of radionuclide i of icdine or=

'

t material in particulate fom over the period of ;

interest (uci)

2.2.2.c For the purpose of inplernanting Specification 6.9.1. of ~2,,

the REIS dose calculations will be perfomed using the above

equaticms with the substituticm of average setaorological para-

neters which prevailed for the period of the report.

: E.1-e ' A n fis.. k!.i- s .;, Te k 0.1.25._ g
'

.

!
-

1
-
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TAB 12 2.2-la

PATHWAY DOSE FAC'IORS (PI) FOR 'ECHNICAL SPECIFICATICN 3.11.2.0 and 1
SECTICE 2.2.1.b i

Page 1 of 2
,

AGE GROUP (NMTT) ( N.A. ) (INFMC)
ISOIOPE INHAIATICN GRCUND PLANE IDCI)

H-3 6.468E+02 0.000E+00 2.382E+03 1
C-14 2.646E+04 0.000E+00 2.340E+09 .

NA-24 1.056E+04 1.979E+07 1.542E+07 lP-32 2.030E+06 0.000E+00 1.602E+11 |
CR-51 1.284E+04 7.864E+06 4.700E+06
p 54 9.996E+05 1.287E+09 3.900E+07
304-56 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
C0-58 7.770E+05 6.194E+08 6.055E+07
Co-60 4.508E+06 5.172E+09 2.098E+08
NI-63 3.388E+05 0.000E+00 3.493E+10
NI-65 5.012E+04 4.930E+05 3.020E+01
CD-64 1.498E+04 9.823E+05 3.807E+06
EN-65 6.468E+05 7.907E+08 1.904E+10
IN-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 7.336E+04 3.5372+06 3.215E+05
SR-92 1.400E+05 1.233E+06 5.005E+01
Y-90 2.638E+05 7.583E+03 9.406E+05
Y-91M 2.786E+03 1.658E+05 1.876E-15
Y-91 2.450E+06 1.702E+06 5.251E+06
Y-92 1.266E+05 3.060E+05 1.026E+01
Y-93 1.666E+05 3.620E+05 1.776E+04
ER-95 1.750E+06 3.975E+08 8.257E+05
ER-97 1.400E+05 4.921E+06 4.446E+04
MB-95 4.788E+05 2.291E+08 2.062E+08
30-99 1.34BE+05 6.608E+06 3.108E+08
E-99M 2.030E+03 3.013E+05 1.646E+04

! E-101 8.442E+02 3.253E+04 1.423E-56
MD-103 5.516E+05 1.804E+08 1.055E+05
MD-105 4.844E+04 1.030E+06 3.204E+00
3D-106 1.156E+07 3.590E+08 1,445E+06
AG-110M 3.668E+06 3.649E+09 1.461E+10

GRMc GUIE, GIIT 1 2.t>-11 Dev,. 1 - 7/83
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TABLE 2.2-13 (Continued) |

PA'Im%Y DOSE F7CIORS (Pi) FOR TECHNICAL SPECIFICATICN 3.11f2.1 and
1

SECTICE 2.2.1.b
.

i
Page 2 of 2

AGE GROUP (INFMm ( N.A. ) (IhTA!m
ISOIDPE INHA1ATION GROUND PIANE FOCD ,

TE-125M 4.466E+05 3.001E+06 1.50BE+0B

'ITe127M 1.312E+06 1.395E+05 1.037E+09
TEr127 2.436E+04 4.704E403 1.359E+05

'IE-129M 1.680E+06 3.290E+07 1.392E409
TEr129 2.632E+04 4.395E+04 1.678E-07
'IE-131M 1.988E+05 1.351E+07 2.28BE+07

TE-131 8.218E+03 4.929E+07 1.384E-30
TE-132 3.402E+05 7.09BE+06 6.513E+07,

I-130 1.596E4 6 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 1.18BE+02

2-133 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 3.282E+09 6.801E+10
G-136 1.345E+05 2.432E+08 5.795E+09
CS-137 6.118E+05 1.337E+09 6.024E+10
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+08
BA-141 4.746E+03 6.762E404 3.141E-44
BA-142 1.554E+03 7.234E+04 0.000E+00
1A-140 1.680E+05 3.114E+07 1.880E+05
IA-142 5.950E+04 1.269E+06 0.019E-06
CE-141 5.166E+05 2.199E+07 1.366E+07'

G-143 1.162E+05 3.753E+06 1.536E+06
CE-144 9.842E+06 6.761E+07 1.334E+0B

i

| PR-143 4.326E+05 0.000E+00 7.845E+05
PR-144 4.284E+03 3.017E+03 1.171r-48 -

M)-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
,

1
| Units: Inhalation and all tritium patNays - wasn/yr per uti/W

Others - se . mesn/yr per uci/sec

values based on standard NURIr,-0133, Section 5.2.1 asseptions unless
otherwise indicated, s

_. . GRAND GU1En_thi1T 1 . - - . . .-. .

mev. 1 _7/83-. _- _ __
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TABLE 2.2-1b

PLM DOSE FACIt)RS (Pi) FOR 'IEHNICAL SPECIFICATIONS 3.11.2.1 ard 1

SIISICN 2.2.1.D '

t* Page 1 of 2. ,
.

AGE GROUP ( CHILD ) ( N. A. ) ( CH3.D )

Iso mPE INHA1ATIm GRO.HD_ PIA E GHS/ANL/ MEAT

B-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
W-54 1.576E+06 1.625E+09 6.249E+06
m-56 1.232E+05 1.068E+06 1.901E-51
YTr55 1.110E+05 0.000E+00 3.566E+08
FE-59 1.269E+06 3.204E+08 4.943E+0B
C0-58 1.106E+06 4.464E+08 7.485E+07
CO-60 7.067E+06 2.532E+10 2.993E+0B

NI-63 8.214E405 0.000E+00 2.272E+10
NI-65 8.399E+04 3.451E405 3.167E-51
C1)-64 3.670E+04 6.876E+05 1.087E-05
EN-65 9.953E+05 8.583E+0B 7.801E+08
EN-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 2.531E401 0.000E+00 0.000E400
RB-86 1.983E+05 1.035E+07 4.536E+0B
RB-88 5.624E+02 3.779E+04 0.000E+00
RB-89 3.45?E+02 1.452E+05 0.000E+00
SR-89 2.157E+06 2.509E+04 3.756E+0B
SR-90 1.010E+08 0.000E+00 8.111E+09
SR-91 1.739E+05 2.511E+06 4.128E-10
SR-92 2.424E+05 8.631E+05 ,2.724E-48
Y-90 2.679E+05 5.30BE+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 5.42BE-35
Y-93 3.885E+05 2.534E+05 1.207E-07
ZR-95 2.231E+06 2.337E+08 4.763E+0B

1R-97 3.511E+05 3.445E+06 5.471E-01

NS-96 6 6.142E+05 1.605E+08 1.738E+09 1
M0a-99 1.354E+05 4.626E+06 1.015E+05
'IC-99M 4.810E+03 2.109E+05 5.394E-18
'JC-101 5.846E+02 2.277E+04 0.000E400
D 103 6.623E+05 1.265E+08 3.127E+09
D 105 9.953E+04 7.212E+05 4.590Tc25
D 106 1.432E+07 5.049E+08 5.384E+10
AG-110M 5.476E+06 4.019E+09 5.259E+08

GRAND GUIF, WIT 1 2.0-13 pay, 1 - 7/83
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TABE 2.2-Ib (Continued)

PA'IMO3 DOSE FACIDPS (Pi) FOR TECHNICAL SPECIFICATICNS 3.11[2.1 and
1

ISEL7 ION 2.2.1.b
i

Page 2 of 2
.-

ME GRCUP ( CHIG ) ( N. A. ) ( CM12 )*
IscnoPE INHAIATION GROUtc PIANE GRS/ASL/ MEAT

1Tr325M 4.773E+05 2.128E+06 4.43BE+0S

TE-127M 1.480E+06 1.083E405 3.947E+09

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

TE-129M 1.761E46 2.305E47 4.091E+09

E -129 2.549E+04 3.076E+04 0.000E+00

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

Wr131 2.054E+03 3.450E+07 0.000E+00

TE-132 3.774E405 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 3.84BE406 2.981E+06 1.017E+02

1-134 5.069E+04 5.305E+05 0.000E+00

2-135 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 1.702E408 3.452E47
CS-137 9.065E+05 1.201E+10 1.040E&O9

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

2-139 5.772E+04 1.194E+05 0.000E+00

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

E-14) 2.919E+03 4.734E+04 0.000E+00

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

1A-140 2.257E+05 2.180E+07 4.284E+0?

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

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

CE-143 1.273E+05 '2.627E+76 1.963E42

G-144 1.195E+07 8.032E+07 1.476E+08

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

, PR-144 1.565E+03 2.112E+03 0.000E+00

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

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

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

1thits: Inhalation and all tritium pat 1 ways - mresu/yr per uCi/W
Others - W . mran/yr per ti/sec

Values based on Jtandard NORErr0133, Section 5.3.1 assm ptions unless |

otherwise indicatad.
-

!

|
Meat conswption assmed 75 percent beef and 25 percent mattm.*

|

r

SA?O GUIF, IMIT 1 2.0-14 liev.1 - 7/83
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TABLE 2.2-2a |
f<

PADfWAY DOSE FAC'IOPS (Ri) FOR TEDNICAL SPfrIFICATICNSr4.11.2.3 AND 1

SIETICE 2.2.2.b *

Page 1 of 2

AGE GROUP ( INFANT ) ( N.A. ) ( INFANT ) ( INFANT ) ( IhTAVI )
ISCn W E INKAIATICE GROUND PLANE GRS/ COW / MILE GRS/CCE/ MEAT VIw uTICF
H-3 6.468E+02 0.000E+00 2.382E+03 0.000E+00 0.000E+00 1

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

CR-51 1.284E+04 5.506E+06 4.700E+06 0.000E+00 0.000E+00
304-54 9.996E+C5 1.625E+09 3.900E+07 0.000E+00 0.000E+00
304-56 7.168E+04 1.068E+06 2.862E+00 0.000E+00 0.000E+00
FL-55 8.694E+04 0.000E+00 1.351E+08 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 1.498E+04 6.876E+05 3.807E+06 0.000E+00 0.000E+00
EN-65 6.468E+05 8.583E+08 1.904E+10 0.000E+00 0.000E+00
IN-69 1.322E404 0.000E+00 3.855E-09 0.000E+00 0.000E+00
BR-83 3.808E+02 7.079E+03 9.3395-01 0.000E+00 0.000E+00
BR-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 0.000E+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 0.000E400 0.000E+00

,

|
SR-91 7.336E+04 2.511E+06 3.215E+05 0.000E400 0.000E+00
SR-92 1.400E405 8.631E+05 5.005E+01 0.000E+00 0.000E+00

,

! Y-90 2.688E+05 5.308E+03 9.406E+05 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
ER-95 1.750E+06 2.837E+08 8.257E+05 0.000E 00 0.000E+00
ER-97 1.400E+05 3,445E+06 4.446E+04 0.000E+00 0.000E+00
MB-95 4.788E+05 1.605E+08 2.062E+C8 0.000E+00 0.000E 00
30-99 1.348E+05 4.626E+06 3.108E+08 0.000E400 0.000E+00
E-99M 2.030E+03 2.109E+05 1.646E+04 0.000E+00 0.000E+00
E-101 8.442E+02 2.277E+04 1.423E-56 3 0.000E+00 0.000E+00
3D-303 5.516E405 1.265E+0% 1.cg5E+05 0.000E400 0.000E+00 {1.
3D-105 4.844E+04 7.212E+05 3.20G+00 0.000E+00 0.000E+00

| 30-106 1.156E+07 5.049E+0B 1.445t+06 0.000E406 0.000E+00
| AG-130M 3.668E+06 4.019E+09 1.461E+10 0.000E+00 0.000E+00

__ _ _ _ _ . _ _ _ _ N E M I ..__ ___ _ 2 0-15 ___ _ _ Rev. 1 _7/83__ __
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TABLE 2.2-2a (Continued) |

PATEAY DOSE FACIORS (Ri) FCR '!TCHNICAL SPIEIFICATICNd 4.13.2.3 AND1

SEli[CN 2.2.2.b
~

"
- i

' Page 2 of 2
.-

TGE G0UP ( IhTAE ) ( N.A. ) ( IhTAhi ) ( INTAhi ) ( IhTAE )

ISOIOPE INHA1ATION GROUND PIANE GRS/CW/MIIE GRS/C N/_ MEAT VEteaATICE

~ 1- 5M 4.466E+05 2.128E+06 1.508E+0B 0.000E+00 0.000E+00
TE
TE-127M 1.312E+06 1.083E+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

'IE-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

'IE-131M 1.988E+05 9.459E+06 2.288E47 0.000E+00 0.000E+00

TE-131 8.218E+03 2 3.450E+07 1.384E-30 0.000E+00 0.000E+00<

'IE-132 3.4 4.968E+06 6.513E+07 0.000E+00 0.000E+00ll.
1-130 1.5 E+06 6.692E+06 8.754E+0B 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

1-133 3.536E+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 6.95BE+05 2.947E+06 2.002E+07 0.000E+00 0.000E+00
'

CS-134 7.028E+05 8.007E+09 6.801E+10 0.000E400 0.000E+00

CS-136 1.345E+05 1.702E+0B 5.795E+09 0.000E+00 0.000E+00

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

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

; BA-139 5.096E+04 1.194E+05 2.874E-05 0.000E+00 0.000E+00

| BA-140 1.596E406 2.346E+07 2.410E+08 0.000E+00 0.000E+00

2A-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+00 0.000E+00

1A-140 1.680E+05 2.180E+07 1.880E+05 0.000E+00 0.000E+00 |

1A-142 5.950E+04 8.886E+05 6.019E-06 0.000E+00 0.000E+00

CFr141 5.166E405 1.540E+07 1.366E+07 0.0bOE+00 0.000E+00

CE-143 1.162E+05 2.627E+06 1.536E+C6 0.000E+00 0.000E+00 l
'

CE-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

K>-147 3.220E+05 1.009E+07 5.743E+05 0.000E+00 0.000E400

W-187 3.962E+04 2.740E+06 2.501E+C6 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 and all tritim pat 1 ways - wm/yr per uCi/m8 f1
1 Others - m8 . w m /yr per uti/sec

values based cm standard NURErr0133, Section 5.3.1 assmptions miess
otherwise indicatad. - r.

1MIT_1 2.0-16 . Rev. 1 - 7/83*
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TABLE 2.2-2b i
,-

'(
PATHWAY DOSE FAC'IORS (Ri) FG 'ITCHNICAL SPECITICATICF J.11.2;3 AND 1

SECTICN 2.2.2.b
J
' Page 1 of 2-

|

|

AGE GROUP ( GIID ) ( N.A. ) ( GIID ) ( GILD ) ( CH'.1D )

[ISOITE INHA1ATION GROUND PLANE GRS/CCW/WILK GRS/ COW / MEAT VEGEIATICE
H-3 1.125E+03 0.000E+00 1.ru3 2.341E+02 4.00BE"03 1

C-14 3.589E+04 0.000E+DO 1.195E+09 3.834E+08 8.894E+0B
NA-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 1.69BE+04 5.506E+06 5.39BE+06 4.661E+05 6.213E+06
293-54 1.576E+06 1.625E+09 2.097907 8.011E+06 6.648E+08
994-56 1.232E+05 1.068E+06 1.865E+00 2.437E-51 2.723E+03
FT-55 1.110E+05 0.000E+00 1.118E+08 4.571E+0B 8.012E408
FE-59 1.269E+06 3.204E+0B 2.025E408 6.33BE+08 6.693E+08
CD 58 1.106E+06 4.464E+08 7.080E+07 9.596E+07 3.771E+08

| CO-60 7.067E+06 2.532E+10 2.391E+08 3.83BE+08 2.095E+09
NI-63 8.214E+05 0.000E400 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
CLk64 3.670E+04 6.876E+05 3.502E+06 1.393E-05 5.159E+05
EN-65 9.953E+05 8.583E+08 1.101E+10 1.000E+09 2.164E+09
EN-69 1.018E+04 0.000E+00 1.123E-09 0.000E+00 9.893E-04
BR-83 4.736E+02 7.079E+03 4.399E-01 9.519E-57 5.369E+0C
BR-84 5.476E+02 2.363E+05 6.50BE-23 0.000E+00 3.822E-11

'

DR-85 2.531E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00
REk86 1.983E+05 1.03EE+07 8.804E+09 5.816E+08 4.584E+0S
RB-88 5.624E+02 3.779E+04 7.150E-45 0.000E+00 4.374E-22
RIF-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
CA-90 1.010E+09 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 5.30BE+03 9.171E405 4.879E+05 6.569E+07

| Y-91M 2.812E+03 1.161E+05 5.196E-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 2.390E+05 2.142E+05 7.310E+00 6.959E-35 4.576E+04
Y-93 3.885E+0L 2.534E+05 1.573E+04 1.547E-07 4.482E+06
ER-95 2.231E+06 2.837E+08 8.786E+05 6.106E+08 8.843E+0B

l ER-97 3.511E+05 3.445E+06 4.199E+04 7.015E-01 1.24BE+07
Mi>95 6.142E+05 1.605E+0B 2.287E+08 2.228E+09 2.949E+08
MD-99 1.354E+05 4.626E+06 1.738E+08 2.456E*05 1.647E+07
EC-99M 4.810E+03 2.109E+05 1.474E+04 6.915E-18 5.255E+03
1C-101 5.846E+02 2.277E+04 5.593E-58 0.000E+00 4.123E-29
RF103 6.623E+05 1.265E+08 1.108E+05 4.009E+09 3.971E+08
RD-105 9.953E+04 7.212E+05 2.493E+00 5.885E-25r. 5.981E+04
Rb106 1.432E+07 5.049E+0B 1.437E+06 6.902E+10 1.159E+10
AG-11(H 5.476D06 4.019E+09 1.678E+10 6.742E+08 2.581E409

- - - * w
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TABLE 2.2-2b (Continued)

PATSM DOSE F.TIVRS (Ri) 70R TEGNICAL SPECIFICATIWS 4.11.2.) AND
1

Suzum 2.2.2.b i

?
" Page 2 of 2

h2 GROUP ( CHIID ) ( N.A. ) t CHIID ) ( GIID ) ( GIID )

IS01tPE INHA1ATIm GROUND PIANE GRS/C N /Mn X GRS/COi/ MEAT VE E ATIm
~

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

E-127M 1.480E+06 1.083E+05 5.932E+08 5.060E+09 3.769E+09

TEr127 5.624E+04 3.293E+03 1.191E+05 1.607E-06 3.903E+05

1E-129M 1.761E+06 2.305E+07 7.961E+08 5.245E+09 2.460E+09

TE-129 2.549E+04 3.076E404 6.166E-08 0.000E+00 7.204E-02

We131M 3.078E+05 9.459E+06 2.244E+07 9.815E+03 2.163E+07

TF131 2.054E+03 3.450E+07 8.4895-32 0.000E400 1.349E-14

1E-132 3.774E+05 4.96BE+06 4.551E+07 9.325E+06 3.111E+07

I-130 1.846E+06 6.692E+06 3.845E+08 6.75BE-04 1.370E+0E

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

I-132 1.935E+05 1.452E+06 5.129E+01 2.429E-57 7.314E+03

2-133 3.848E+06 2.981E+06 3.945E+09 1.304E+02 8.113E+08

I-134 5.069E+04 5.305E+05 3.624Fe10 0.000E+00 6.622E-03

2-135 7.918E+0 0l 2.947E+06 8.607E+06 1.039E-14 9.973E+06

CS-134 1 4E 6 8.007E+09 3.715E+10 1.513E+09 2.631E+10 { 2.
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 5.52BE-23 0.000E+00 9.133E-11

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

M-140 1.743E+06 2.346E+07 1.171E+08 4.384E+07 2.767E+08

M-141 2.919E+03 4.734E+04 1.210E-45 0.000E+00 1.60SE-21

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

1A-140 2.257E+05 2.180E+07 1.894E+05 5.492E+02 3.166E+07

1A-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+0B

M-143 1.273E+05 2.627E+06 1.488E+06 2.516E+02 1.364E+07

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

PE-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
I 10-147 3.282E+05 1.009E+07 5.712E+05 1.505E+07 9.197E407

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

f NP-239 6.401E+04 1.976E+06 9.138E+04 2.232E+03 1.357E407

1Units: Inhalation and all tritiun patNays - mran/yr per ti/m8
Others - m8 . mrtsn/yr per uCi/sec,

'

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

|
'

.

j GRAND GUIE,1 NIT 1 2.0-18 Dev.1 - 7/83..
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TABLE 2.2-2c
,

PA'IWiAY DOSE FACIORS (Ri) 7tR TECHNICAL SPECIFICATICNS 4.1112.3 AND 1

mmCN 2.2.2.b ;

.

Page 1 of 2*
:

hGE GROUP (TED;AGER) ( N.A. ) buMAGDil - (TwUGER) hwCGER
ISC7ITPE INHA1ATICE GROUND PIANE GRS/CCW/M 1K GRS/COK/W AT MJCICE

H-3 1.272E403 0.000E400 9.941E+02 1.938E+02 2.588E+03 1

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

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

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

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

304-54 1.984E+06 1.625E+09 2.875E+07 1.436E+07 9.320E+08 !

304-56 5.744E 04 1.068E+06 4.856E-01 8.302E-52 9.451E402

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

ITr59 1.528E+06 3.204E+0B 2.861E+08 1.171E+09 9.895E 08
00-58 1.344E+06 4.464E+08 1.095E+08 1.942E+08 6.034E+08

CC> 60 8.720E+06 2.532E+10 3.621E+08 7.600E+08 3.23BE+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

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

EN-65 1.240E406 8.583E+08 7.315E+09 8.688E+08 1.471E+09

EN-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 4.328E+02 2.363E+05 2.877E-23 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.$56E+02 3.779E+04 3.886E-45 0.000E+00 3.16BE-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 1.29'.E+06

SR-92 1.192E+05 8.631E+05 2.277p01 2.516E-48 1.012E+04

Y-90 5.592E+05 5.308E+03 1.074E+06 7.470E+05 1.025Et08
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+0B 3.212E+09

Y-92 1.64BE+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

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

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

30> 95 7.512E+05 1.605E+08 3.338E+08 4.251E+09 4.551E+08

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

1C-99M 6.128E+03 2.109E+05 1.055E+04 6.471E-18 5.011E+03

SC-101 6.672E+02 2.277E+04 3.287E-58 0.000E+00 3.229E-29

30 103 7.832E+05 1.265E+0B 1.513E+05 7.162E+09 5.706E+06

140-105 9.040E+04 7.212E+05 1.263E+00 3.900E-25 4.039E+04

3D 106 1.60BE+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 4.031E409

GRAND GUIE, tNIT 1 2.0-19 Dev. 1 - 7/83.,

, , , - - -- . . - - - . . - - - . - -



.

.~ .
, ,

1

l

i
TABLE 2.2-2c (Continued) j

PAnh7J DOSE FACIORS (Ri) FOR TEDNICAL SPECIFICATICNS 4.11.I.3 AND 1
'

SDCTION 2.2.2.b
,

i
hp 2 cf 2,.

AGE GROUP (TEDMER) ( N.A. ) (TEDOGER) (mzMER) bruMEFJ
1SOIOPE DumLATICE GROUND PIANE GRS/ COW /MI1X GRS/CCE/ MEAT VumATICt;~

n-125M 5.360E+05 2.12BE+06 8.863E+07 8.941E+0B 4.375E+0B
TE-127M 1.656E406 1.083E+05 3.420E+08 3.816E+09 2.236E+09
'1E-127 8.080E+04 3.293E+03 9.572E+04 1.689E-08 4.180E405
TE-129M 1.976E+06 2.305E+07 4.602E+0B 3.966E+09 1.508609
'IE-129 3.296E+03 3.076E+04 2.196E-09 0.000E+00 3.418E-03
T&l31M 6.20BE+05 9.459E+06 2.529E+07 1.447E+04 3.248E+07
'IE-131 2.336E+03 3.450E+07 2.879E-32 0.000E+00 6.099E-15
T&l32 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 8.276D 07
1-131 1.464E+07 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 1.674E+09 7.234E+01 4.587E+0B'

I-134 3.952E+04 5.305E+05 1.583E-10 0.000E+00 3.854E-03
1-135 6.20BE+05 2.947E+06 3.777E406 5.963E-15 5.832E+06
CS-134 1.12BE+06 8.007E+09 2.310E+10 1.231E+09 1.671E+10
CS-136 1.936E+05 1.702E+08 1.759E+09 3.671E+07 1.70BE+08
G-137 8.480E+05 1.201E+10 1.781E+10 9.634E+0B 1.348E+10
CS-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 2.3461.+07 7.483E+07 3.663E+07 2.130E+08
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
3-141 6.136E+05 1.540E+07 1.696E+07 2.252E+07 5.404E+0B
C &l43 2.552E+05 2.627E+06 1.671E+06 * 3.695E+02 2.040E+07
G-144 1.336E+07 8.032E+07 1.655E+0B 3.089E+08 1.326E+10
PR-143 4.832E+05 0.000E+00 9.553E+05 5.817E+07 2.310E+08

i PR-144 1.752E+03 2.112E+03 1.238E-53 0.000E+00 3.097E-26
| ND-147 3.720E+05 1.009E407 7.116E+05 2.452E+07 1.424E+0B

W-187 1.76BE+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

1

I

thits: Inhalation and all tritium pathways - mran/yr per uti/m2 |1
Others - m8 . mrern/yr per uCi/sec ,

!

Values based on standard NUREG-0133, Section 5.3.1 assm ptions unless
otherwise indicated. :.

GRAND GUIE. INIT 1 2.0-2n M'.1 - 7/83
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'mBLE 2.2-2d
1

PAT 1h7J DOSE FAC'ITRS (Ri) FOR '!TDINICAL SPErITICATICES 4.11.7.3 A10 1

SEXXIW 2.2.2.b i

's Page 1 of 2
:

AGE GROUP ( ADULT ) ( N. A. ) ( ADULT ) ( ADULT ) ( ADO.T I
ISOITFE INHALATICN GRCDC PIME GRS/ COW / MILK GRS/CCW/ MEAT VEETATION

H-3 1.264E+03 0.000E+00 7.629E+02 3.248E+02 2.260E+03 1

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

NA-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 1.440E+04 5.506E+06 7.187E+06 1.772E+06 1.168E+07

St&-54 1.400E+06 1.625E+09 2.578E+07 2.812E+07 9.585E+08

303-56 2.024E+04 1.068E406 1.328E-01 4.958E-52 5.082E+02

FTe55 7.20BE+04 0.000E+00 2.511FA07 2.933E+08 2.096E+0B

FE-59 1.016E+06 3.204E+08 2.326E+08 2.080E+09 9.875E+08
CD-56 9.280E+05 4.464E+0B 9.565E+07 3.703E+08 6.252E+08
Co-60 5.968E+06 2.532E+10 3.082E+08 1.413E+09 3.139E+09
NI-63 4.320E+05 0.000E+00 6.729E+09 1.888E+10 1.040Ewl0

i

| 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 |1
EN-65 8.640E+05 8.583E+08 4.365E+09 1.132E+09 1.009E+09
EN-69 9.200E+02 0.000E+00 5.207E-12 0.000E+00 1.202E-05
BR-83 2.408E+02 7.079E+03 1.399E-01 8.648E-57 4.475E+00 |1
BR-84 3.128E+02 2.363E+05 1.609E-23 0.000E+00 2.475E-11
BR-85 1.280E+D1 0.00')E+00 0.000E+00 0.000E+00 0.000E40
RB-86 1.352E+05 1.035E+07 2.604E+09 4.914E+08 2.217E+08
RB-88 3.872E402 3.779E+04 2.139E-45 0.000E+00 3.428E-22
RF89 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 9.961E409
ER-90 9.920E+07 0.000E+00 4.680E+10 1.244E+10 6.046E+11
ER-91 1.912E+05 2.511E+06 1.377E+05 7.233E-10 1.451E46
ER-92 4.304E+04 8.631E+05 9.675E+00 2.334E-48 8.452E+03
Y-90 5.056E+05 5.308E+03 7.511E405 1.141E406 1.410E+0S

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 4.726E46 6.231E+08 2.814E49
Y-92 7.352E+04 2.142E+05 9.772E-01 2.657E-35 1.603E+04
Y-93 4.236E+05 2.534E+05 7.388E+03 2.0755-07 5.517E+06

ER-95 1.768E+06 2.837E+08 9.587E+05 1.903E+09 1.194E+09
ER-97 5.232E+05 3.445E+06 2.707E+04 1.292E+00 2.10BE+07

38-95
.

5.048E+05 1.605E+08 2.786E+08 7.748E+09 4.798E+0B

h 99 2.480E405 4.626E+06 5.741E+07 2.318E+05 1.426E+07

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

| 'IC-101 3.992E+02 2.277E+04 1.813E-58 0.000 +0 1 3.502E-29
3E)-103 5.048E+05 1.265E+08 1.189E+05 1.2 E+ 0 5.577E+08 \1
30-105 4.816E+04 7.212E4 5 5.240E-01 3.533rr25 3.294E+04
30-106 9.360E+06 5.049E+0B 1.320E+06 1.011E+11 ~- 1.247E+10
AG-11(M 4.632E+06 4.019E+09 2.198E+10 2.523E409 3.979E+09

.

GRAND GUIE, WIT 1 2.0-21 ., Rev. 1 - 7/83
,
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TABLE 2.2-2d (Continued) !

PADfaY DOSE FACIORS (Ri) FOR TECHNICAL SPECIFICATICNS 4.11.R.3 AND 1

SECTICN 2.2.2.b i |

.

i Page 2 of 2
:

TGE @0UP ( ADULT ) ( N. A. ) ( ADULT ) ( ADULT ) ( ADULT )
ISoIuPE IN E1ATION GROUND PIANE GRS/ COW / MILK GRS/ COW /MEE V m MIQ;

W 125M 3.136E+05 2.12BE+06 6.626E+07 1.460E+09 3.927E+0B-

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

'IE-127 5.736E+04 3.293E+03 5.278E+04 2.034E-08 4.532E+05

TE-129M 1.160E+06 2.305E+07 3.028E+08 5.69BE+09 1.261E+09

'E-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 2.190E+04 4.42BE+07

'E-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

1.136E+06 6.692E+06 1.05CE+08 5.272E-04 9.809E+07I-130 3

I-131 1.192E+07 2.089E+07 1.38BE+11 5.034E+09 3.785E+10'

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

1-133 2.152E+06 2.981E+06 9.891E+08 9.336E+01 5.331E+0B

I-134 2.984E+04 5.305E+05 9.491E-11 0.000E+00 4.544E-03
2-135 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
CS-136 1.464E+05 1.702E+0B 1.036E+09 4.724E+07 1.675E+0B

CS-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+0B

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

1A-142 6.328E+03 8.886E+05 3.503E-08 0.000E+00 4.999E-01
3-141 3.616E+05 1.540E+07 1.253E+07 3.632E+07 5.097E+08
CE-143 2.264E+05 2.627E+06 1.149E+06 5.547E+02 2.758E+07
G-144 7.776E+06 8.032E+07 1.209E+08 4.928E+08 1.112E+10

PR-143 2.80BE+05 0.000E+00 6.923E+05 9.204E+07 2.748E+0S

PR-144 1.016E+03 2.112E+03 6.716E-54 0.000E+00 3.303E-26
ND-147 2.208E+05 1.009E+07 5.231E+05 3.935E+07 1.853E+08
W187 1.552E405 2.740E+06 1.796E+06 5.912E+00 1.046E+07

NP-239 1.192E+05 1.976E+06 7.385E404 5.152E+03 2.872E+07

Otits: Inhalation and all tritim patNays - mre/yr per uCi/m* |1
Others - m8 . mrem /yr per uCi/sec

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

.r

|

|

i

|
!

GRAND GUIE, LMIT 1 2.0-22 Dev. 1 - 7/83
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TABIE 2.2-3'
,

YS '

CINI9mf LTNG Pit n'iORS, LOCATIONS, AND P '
.

Origin
Dis ce

Sector (He s) ' Pathway Age Group or info m ly)

N 2816 Vegetation Child - garden

BSE 2414 Vegetation Child - garden
'

NE 1062 nhal/Grd Plane Infan - residence

DE 4828 egetation d - garden

E 2414 tation d - garden

ESE 4426 Vege tion Child - garden
.

SE 3299 Inhal/Grd P1 Infant - residence

SSE 1690 Inhal/Grd P ane Infant - residence
'.

S 1770 Inha1/Gr Plane. Infant - residence

SSW 3734 Inha1/ Plane . Infant - residence
j

SW 1432 I /Grd Plane Infant - residence
x

WSW 8047 / Milk Infant - hypothetical
\

Infant \, - hypothetical
W 8047 Cow / Milk

-

\

WH 6437 Inha1/Grd Plane Infant \., - residence
'

Mf 8047 Cow / Milk Infant . - hypnthetical
\

2C : 17 Inhal/Grd Plane Infant gresidence
\

Table based m Deference 4, Tables 5.2.8 and 6.1.26.

.

!

.

'

i

2.0-23 inev. o - 8/82
GRAFO GUIE, LMIT 1
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TABLE 2.2-3

CQmumMG RBCEPKRS, IOCATICNS, AND PA'IHWAYS

Distance Origin
Sector Dieters) Miles Pathway Age Group (for info only)

N 1207 0.75 Vegetation Infant - garden

INE 1207 0.75 Inhal/Gnd Plane Infant - residence

NE 2414 1.50 Inha1/Gnd Plane Infant . - residence

ENE 4023 2.50 Vegetation Child - garden

E 4023 2.50 Vegetation Infant - garden

ESE 1207 0.75 Inha1/Gnd Plane Teenager - residence

SE 2414 1.50 Vegetation Child - garden'

SSE 2414 1.50 Vegetation Adult - garden 2

S 4023 2.50 Inha1/Gnd Plane Child - residence

SSW 3218 2.00 Inha1/Gnd Plane Infant - hypothetical

SW 1432 0.90 Vegetation Child - garden

NSW 8047 5.00 Cow / Milk Infant - hypothetical

W 8047 5.00 Cow / Milk Infant - hypothetical

WW 7242 4.50 Inhal/Gnd Plane Infant - residence

NW 8047 5.00 Cow / Milk Infant - hypothetical

itM 2414 1.50 Inha1/Gnd Plane Child - residence

.

Table based on 1983 Land Use Census

Bev. 2 -GRAND GUIE, LMIT 1 2.0-23

_ . _ - . _ _ _ . . _ _ . . . . . . _- _ - - _ _ . _ - - - _ . - .- - - . - . - . - - _
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2.3 Meteorological Model

'the atmospheric dispersion for all gaseous releales is2.3.1
calculated using a ground-level, wake-split forin of the'

i
j

.-
straight line ficw model. ;:

3
X/O = abwsperie dispersion (sec/m )

.

2.03 s k..

ru I
Nhere,

distance (m) from release point to location ofr =

interest

6 plune depletion factor at distance r frera=

Figure 2.3-1.

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

open terrain recirculation factor at distancek =

r, frcrn Figure 2.3.4~ ~2- .O'N 1,

1= the lesser of (e2+b2 % or [a3

W -

Nhere,

vertical standard deviation (m) of the phrne atF =

distance r for ground-level releases under the

stability category indicated by h, from Figure

2.3-2.

h tenperature differential with vertical separa-=

- tien ('K/100m)

height of the reactor building = 53.3m.b =

.-

:

L

_

G W O GU17, EMIT 1 2.0-24 . Rev. 0 - 8/82
.,, - . . - - - - - - .. . ,. . . - . _ _ _ _ , _ _
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2.3.2 Relative deposition per unit area for all releases is

calculated for a gruand level release as fo11cws: I
i

-2
I D/O = relative deposition per unit area (m 3

.

.

= 2.55 (D )
9

r

h15ere

relative deposition rate at distance r forD =
9

ground level releases frtrn Figure 2.3-3.

._
_

!

|

1

- w, p 1 2.0-25 nw. 0 - 8/82
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TABLE 2.3-1

XD40 SPHERIC DISPDSICN PARAMETERS * FOR '2TCHNICAL
I

SPIrITICATIONS 4.11.2.1.1, 4.11.2.2, 4.11.2.3, 4.11.2.5.1' )
,

?
:

SECIUR XJ D/

~7 Y5.468 x 10 1.84 x 10 -

~7 ~I
4.079 x 10 1. O x 10

~I
ME 1.121 x 10 .759 x 10

~I -10
DE 7.044 x 10 3.207 x 10

-9~

E 2.283 x 10 1.093 x 10
,

-10~

ESE 7.188 x 10 3.520 x 10
-10~

SE 1.817 x 8.420 x 10
~I

SSE 600 10' 3.300 x 10 -

-6 ~I
S 1.2 x 10 3.809 x 10

-10
SSW .113 x O' 8.261 x 10 Q

~I
SW 3.001 x 10 4.440 x 10

-10
M5W 3.931 x 10' 3.177 x 10

.

~7 -10
W 4.259 x 10 3.476 x 10

-10
M*: 4.359 x 10' .662 x 10

~7 -10
W 1.548 x 10 2. 3 x 10

1.373 x 10'I 4.174 10'INNW

* Ileference: Grand Gulf Nuclear Station, Dvircnental 14eport, $1-

6.1.26.

- .

!
.

GRArc GUIE, WIT 1 2.0-26 Inev. 1 - 7/83
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TABLE 2.3-1_
w

A2406PHERIC DISF@SICH PARAMMERS* FOR TECHNICAL
4.11.2.2, 4.11.2.3, 4.11.2.5.1_

serrdICATICNS

SN MILES ff_Q D3 g
~X 3-6 7.751 x 10 1

N 0.75 1.868 x 10
~9 .

~0 5.298 x 10
NNE 0.75 1.129 x 10

~9
1.437 x 10~

NE 1.50 2.391 x 10
-10

-8 4.34 x 10
ENE 2.50 7.358 x 10

-10-8 4.581 x 10
E 2.50 8.434 x 10

~9~7
ESE 0.75 5.134 x 10 3.348 x 10

~9

SE 1.50 2.628 x 10 1.474 x 10~

~9~7
SSE 1.50 3.760 x 10 1.288 x 10 2

-10~7
S 2.50 3.038 x 10 9.074 x 10

~9-7
SSW 2.00 5.063 x'10 1.068 x 10

~9-6 4.440 x 10
SW 0.00 3.001 x 10

-10

NSW 5.00 3.931 x 10 3.177 x 10~

-10~7
W 5.00 4.259 x 10 3.746 x 10

-10~7
WM 4.50 3.164 x 10 3.739 x 10

-10~7
NW 5.00 1.584 x 10 2.733 x 10

~9~7
NNW 1.50 7.237 x 10 2.342 x 10

Grand Gulf Nuclear Station, Envircmental Report, Table
' * Reference:

6.1.28, 6.1.29 and CDCM Table 2.2-3.

.

l

Rev. 2 -2.0-26GRAND GU1F, LINIT 1
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2.4 Definitions of Gaseous Effluents Paraneters

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

count rate of the station vent wenitor co24=.pc.Ek to
.

*

i C =
.

grab sanple radienuclide concentrations (2.1.1)'

count rate of station vent nonitor correspond 2ng to a 1.0C' =

uCi/ml concentration of Xe-133 (2.1.2)

= m+ va+= af th: secrei..ma N g -.it: 'ei reSc- '3-:
- J a m w arctir: te M dis 9 W n 1 2)

count rate of the contaiment purge ncnitor correspondingc' =

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

relative deposit 3en rate for ground level releases frcrn
*

D =
9 Figure 2.3-3 (m ) (2.3.2)

~

average organ dose rate in current year (mram) (2.2.1.b)D =
o

dose to an individual frcrn radiciodines and radicnuclidesD =
P in particulate form, with half-life greater than eight

days (mrem) (2.2.2.b)

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

average total bodj dose rate in current year (mrem)D =g
(2.2.1.a)

air dose due to beta emissicns fran noble gas radio-D, =

nuclide 1 (mrad) (2.2.2.a)

air dose due to ganvna emissions fran noble gas radio-D, = '

nuclide i (mrad) (2.2.2.a)

D/O = relative depsition per unit area (m-2) (2.3.2)

p3me depletion factor at distance r for appropriate( =
i

i stability class and effective height frczn Figures 2.3-2
| and 2.3-3. (2.3.1)
( . .

fraction of current year elapsed at time of calculationF =

(2.1.1)

cpen terrain recirculation factor at distance r fran ;k =

Figure 2.3-1 (2.3.1)
^

::.

!

l
t
' --_ W ,

*
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Definitions of Gaseous Effluents Paraceters (Continued)2.4
total body dose factor for Kr-89, the nest restrictive
isotope (mrem /yr per uCi/m8), frm Table 2.1-1 (2,.1.2)K =

total body dose factor due to gansra ernissions fran2.1-1 (2.1.1)K isotope 1 (mrem /yr per uti/m8) fr m Table
=

g

d cn thelimiting dose rate to the total body baseg= limit of 500 mram in one year. (2.1.1)

limiting dose rate to the skin based m the limit of
D'8 3000 mrm in me year. (2.1.1)

=

h=d = tb
F - li..JLir.; i : r e ^^ W 'd =1 M i.tet...r.; N ; |2.1.2)'

8 li--1; vI ,00 = = in u m y
U ,c lin u eflindti ,; 3;;; ::'- +r +h @b b :d o.

52.1.2) }c'ss JUUU nuern an one year (Conta2ama pup)

,,_4._<~.m__...._..._m.__.___.,m,._....~~_
-_

--
-

_

' Note 2).
- _

g vumcaew. b .ete of 500 ::=.'y:: .
.

li.-dting 6 0- rr'_- e & :S b ;;d ; . ;l a
D"as - ,,L, g; 3;;; ,._ , ;,,, , ; ;;

, ,

o, ;, , ,, ,,

I skin dose factor for Kr-89, the nost restrictive isotope
(mrem /yr per uCi/m8) frcra Table 2.1-1 (2.1.2)L =

skin cbse factor due to beta enissions frm isotope i
L*. (mran/yr per uCi/m ) fra Table 2.1-1 (2.1.1)

=
8

air dose factor for Kr-89, the nost restrictive isotope
8 2.1-1 (2.1.2)M =

(mrad /yr per uCi/m ), fr m Table

air dose factor due to ganma emissions frcrn isotope i
2.1-1 (2.1.1)M. =

(mrad /yr per uCi/m8) from Table2

air dose factor due to beta snissions frun noble gas
N*. radionuclide 1 (mrad /yr per uCi/m*) from Table 2.1-1

=

(2.2.2.a)

dose paraneter for radionuelide i, (mren/yr per uCi/m )
8

for inhalation fran (m . mrem /yr per uti/sec) for otherP =
8g

pathways, from Table 2.2-1 (2.2.1.b)

O
- .t ef .cle_ ef i~.ble w ..uicnocuoe i iii/ c)e

i
'

ii.i.li- 3
- =_v rate of release of noble gas radionuclide i fee.(2.1.1)& 972 ' f :di= ef 5 y-M (uCi/sec)Q. =

1

i

I

;

2.0-28 .Rev. 0 - 8/82I-
- ._.

_ _ . GRAfO GUIE, imIT 1 _.
-_ _ _. ._. ._. - -_. _ .- ...
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Definitions of Gaseous Effluents Parameters (Continued)
~

2.4.

average release rate of isotope i of radiciodine or
-

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

cwulative release of noble gas radicmulide i over theQ. =

- period of interest (uCi) (2.2.2.a)1

cunulative release of radionuclide i of iodine or
- ,

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

(uci) (2. 2. 2.b)
M I/ m )--t: c' =12:.= cf ..ile ,.. i.41., liac%- - 4

n.4. ,

X -
aaaia ; ::t: :! r:1:::: ;f eila g&5 z&dia~clide i frcn

A i elay,cu izanim vi Ge ,es T ' sci /.ec) '2.1.2) 3v
Q[

assigned release rate value of, for exa.ple,1.0 uCi/sec,-
=

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

. . f. - m = '2 L._.,t m associated d th.
"

- ..m

u-u fi# izuu y= W.. r.d w.r.'2: tie. .,m ined for

I V. CA,a ;)

dose factor for radionuclide i, (mrem /yr per uCi/m3) orR =
g (m8. mram/yr per uci/sec)

R, count rate per mren/yr to the skin. (2.1.1)=

unt rate per mrem /yr to the total body. (2.1.1)R =
t

R", conservative count rate per mrern/yr to the skin.=

(2.1.2)

ra e Per Myr 6 & W
R"t

" CNW8 Ve un
body (Xe-133 detection, Kr-89 dose) . (2.1.2)

distance (m) fran release point to location of interestr =

for dispersion calculation. (2.3.1)
.

E,
- ~~=t :;t; g: .. 'y. da Ge &LL.. foz ='A_ nt 7m

_
_

,u e wa m Ay . u.4.o

r - rat r;b pei nuem/yr to Ine unal-bodj f;; a.ui._1 it g
g su d a,. wily . (hht)www

>

.s", - Perfethe m.t ::t p r . r/,c .v Gm sk.L iv.--

r.^2i...u.t p gc x.ly. P .1 "A

.

GRMO GUIE, LMIT 1 2.0-29 Dev. 0 - 8/82
,
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2.4 Defin'itions of Gaseous Effluents Paraneters (Continued)
^';'

F ''.'ly ." 3 '
~ ~;; '; '* =I"t '"

cr ;2.a.2) 3i-Pj 'er ca..a i.. d. m .,

N '- 0 i;; "~" #2 -^

-O
~~ '"" "' ~

'ElaT K @ iJn. icvel. '~(2.1.2i
'

d
l

cxunt rate of station vent noble gas nonitor at alarmS =
y setpoint level. (2.1.1) .

1= vertical standart1 deviation of the pime with build 2ng
wake correction (m). (2.3.1)

vertical standard deviation (m) of the pi ne at distance8 =

r for effective height under stability category indicated
by T(m) frczn Figure 2.3-2. (2.3.1)

terperature differential with vertical separationT =

('K/100m). (2.3.1)

wind speed at ground level (m/sec). (2.3.1)u =

controlling sector annual average atnospherie dispersicnW =
at the site boundary for the apropriate patNay
(sec/m3). (2.2.1.b)

,

\.
relative concentration for unrestricted areas (sec/m2).W' =

(2.2.2.b)

X/O = atmospheric dispersion (sec/m8) (2.3.1)

highest sector annual average abusperic dispersion atX/Q =
the unrestricted area boundary (sec/m2) (2.1.1)

X/O' = relative concentration for unrestricted areas (sec/m2)
(2.2.2.a)

;

4

, . .

I

.

,
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GASE00S'RADASTE TREXD1EhT SYSM /.5 1he essential -pents of the gaearm ra&raste treatnant system
for the CPERABILITY requirerrent of RET. S Specificaticm 3/4.11.,2.4

,1

iDflicated be10W. annos:t suzanc dg-39@ VENT

s,o, E# *

CataL MIC
. at to t Stast IIII"II"II W Ass M ,yfyf

~'

||Ut"c'_'".''*' 8I I "g, ,g,Mc"
_

385 5 sta M V
, '' |

h aot u t 9
* Nt a. --

~

* :: ;'', -y, --

!'
--

lpEmsnmtvt ,.it* .a eer 1 Pta vistT) .au-

i
|

I V fEA A ff
I (415WML 16 N0ut5 PER flaR Op[34T105)

A [ET
FINta! t Nte nNa "

~ '" 1"

i
MICM. 9&C. P 9 ( -s > :::n- - -

', s
. -- - ,, lea

-
!"" t!N e |' ,

,{tal l
*

^8'I* TI j to''"- "'DU!$13ti IWIL8 G
I At#98Fhial

Alt !
| j ,

L

, r, Net,i:J,;N:. -

,

1
,-.

i . set.o,a.
se_, FILTttl 1 s ;

.vi .. i .t, , l,4 u u
.U,g g j ,g-

vuot.c ,

""'"
.. ., ..t Jnrat uy* . . , 8445 allen |

' _*.-

MIE '

Wel19e .

I
flLTitj

*

SU Of

I to atmetraget-
- g |est eten sua |

'"1"
' ""' '2"_ c e s

I
,

ri_t3t,i .

ataisarmt stos.* s ,e.. _-

g7 b! =
t |'I.' (

'n';n, .- |-

m i w. '

to stregestat J

| S
est .u. te. Sta instg rattle tutte e na l '

'~ > Sh51

' . | -7 taga pggftesetest- -

g stes y y,g7g,
. - - /

'gy, '' (REPRE5DIATIVE
%/ OF 2 PER NRif)

nooral operations the dernister and filter units (prefilters,*Dur'
- coal filters and HEPA filters) are not installed in the filterHowever, the filter train is available to be operable at ain.

later date Vwn the filter and demistar are installed.Taken fran Beference 4, Figure 3-8.(
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GASEOUS RADWASTE TREA'INENT SYSTEM2.5 |
The essential ocmponents of the GASEQUS RADWASTE TR*RIMENT (OFEGAS) ,

'

SYSTEM for the OPERABILITY requiremnt of RETS Specification
3/4.11.2.4 are indicated below by an asterisk (*).

.

som veer
nomm amnc

.
. *

M 02 2
1'CAD 1YTIC smss z.nz

immna
2 n

40 sefa RADIATIG4
10 MDI manCfr Gh5 g axa in yr e earn # n em - --cosm e ,

( crumm ) % cnam. _ _ _ _

0 --

ses
-- -

%,
, mA * ma -

er i ro tNrn rna me a
V maux 3

nmoc
VDCIIATICN

5Y5 m

i

q

.

NOIES*

1. The essential ocmponents included above are those necessaty to
prccess gaseous radwaste prior to discharge to the envite.imit.

2. 'Ihe charcoal beds may be bypassed provided the limits of Technical
Specification 3.11.2.1 are not exceeded. The charcoal beds will be
used as nuch as possible to ensure releases are as low as reason-

I ably achievable.'

;

! GRAto GUIE, UNIT 1 2.0-35 Rev. 3 - 5/84
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3.0 RADIgrr.ICAL DNIKWIENTAL MONI'IORING

Sanpling locations as required in section 3/4.12.1 of the Radiolo-

gical Effluent W eal Specification are described in Table 3.0-1

through 3.0-3 and shown on maps in Figures 3.0-1 through 3.0-4. |1h

.
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.
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l
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!
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:
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|

GRAFO GUIE, IJNIT 1 3.0-1 pey. 1 - 7/83|
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. TABLE 3.0-1'

AIR SAMPIDt COL 12CTICN SITES .

i
AIR SAMPIERS

NLMBER FIGURE ILCATICN ,.

SNthest cf GGNS at the Port Gibson City PMn. 3* AS-1 PG 3.0-3
- (Sector G Radius SSrtiles)

AS-2 61N 3.0-2 North Northeast of GGNS, cm Wy 61 South across |3
,

fra the Yokena Church. -t-i ^ 'y 20 .41=
Jeem419er (Sector B Radius 13 miles)

* AS-3 61 VA 3.0-2 North Northeast of G WS on Hwy 61 south at the
Vicksburg Airport. (Sector B Radius 18 miles)

* AS-4 GJOE 3.0-1 SoutNest of G WS. Glodjo property on Waterloo
Road. (Sectcr L Badius .9 miles)

AS-5 7C 3.0-1 South of G W S behind MF&L training center 3'

' 1
building. (Sector J Radius . miles)

AS-6 RS 3.0-1 Northeast of GGNS, South of Grand Gulf Road.
(Sector C Radius .8 miles)

DM.r.t.3 a-I 1i S
i' * AS-7 Mr 3.0-1 North of GGNSy Located next to the rgef tower.

+

W =t 6 . -._;l i.11 4 (Sector A,

Badius .8 miles)

AS-8 WR 3.0-1 East of GGNS, located at Maggie Jackscm's
trailer on Waterloo Road near the Eastern Site
Soundary. (Sector E Radius .5 miles)

A S-9 G WP 3.0-1 Eorth of G WS, located in Grand Gulf Military 3
A

Park. (Sector A Radius 1.5 miles) ,

|

I
AS-10 NLT 3.0-3 Nest NortNest of GWS, located at Newellton,'

Iouisiana. (Sector P Radius 12.5 miles)
|

AS-11 STJ 3.0-3 West Sott N est of G WS, located at St. Joseph,
louisiana. (Sector M Radius 13.0 miles)

'

* 'nechnical Specification requirements

Frcan Grand Gulf Nuclear Station's Annual Tdological Dwironmental '3
Operating Report.4884,- .

! ..

i

4

i Rev.1 - 7/83GRA!O GUIF, C 1 3.0-2'
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TABLE 3.0-2-

_
MISr'n1ANEns tynnrrIW SI'!ES

PAGE 1 of 2 ;

gIIy S w M (CCN1141 IDCATIW)a

-

gigp I,catedS stofG S.
- Alcorn State Urn.versity. (Sector K Badius 10.5 miles)

.

"

'

Bosco Johnson fa m 3.0-3 Iocated Southeast of GGNS.-

'-
(Sector G Padius 9 miles) .

i
i

Hazetta Warren fam 3+0-3 Iocated in Iouisiana West*-

-
Nort1 west of GGNS. (Sector N

'

Radius 8.5 miles)

CISTERC WATER
_

located east of GGNS at the
1. Trinble Cistern * 3.0-4

Trinble Tenant House. (Sector E 1

Radius .5 miles)
'-

located at the C.E. Willis house
I 2. Willis Cistern * 3.0-3

East Northeast of GGNS across
J fr a the Shiloh Baptist Church.

-
'

(Sector D Badius 6 miles)i

GROUND WATER
_

PCRT GIBSCN WELL - Taken at Port3.0-4
-

1. PGWELL* Gibson City Water lift Station.
% (Sector G Radius 5.0 miles)

b( GRAND GUIE MILITARY PARK - Taken3.0-42. GWFWELL fr m faucet at the Grand Gulf
Military Park. (Sector A Radius g
1. miles)

h 3. M 3.0-4 'IRIELE house faucet. (Sector E |3
Padius 0.7 miles)

L
Taken frce faucet at the bath3.0-3

Z 4. IAKE BRUIN house in Lake Bruin State Park,
7 Iouisiana. (Sector M Radius 9 g

- miles)
-

Technical Specification requirestents
Frm Grand Gulf Nuclear Station's Annual Radiological Envirmnental
*

N

_

Operating Beport, C1_

.

__
_

$
-

3.0-3 pev.1 - 7/83
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CDCM
TABLE 3.0-2 (CCNTINUED)

Page 2 of 3
SUFFACE WATER

Figure

Upstream * 3.0-4 4500 ft. upstream of the GGNS 13

outfall to allow adequate mixing
of the Mississippi and Big Black |

!Rivers. (Sector Q)
!
'

Downstream * 3.0-4 5000 ft. downstream of G a s |3
outfall, near the nest southern
radial well. (Sector N)

Discharge Basin * 3.0-4 West of GmS, 0.5 miles,
Sector P

VECEIATIm

Broad Isaf Vegetation * 3.0-4 South of GGNS in the MP&L garden
near the training center, or
South Southwest in Glodjo
garden, or areas adjacent to
these gardens. (Sector J, 0.4

miles)

Lake Claiborne Willis garden
(Sector E, 3.0 miles)

Nelson Truck Farm (Sector E, 4.5

miles)

Alcorn State University South-
west of GGNS (Sector K,10.5 3
miles)

,

FISH SAMPLES

Catfish * 3.0-4 Downstream of the discharge
point in the Mississippi River

3.0-4 Upstream of Discharge Point
uninfluenced by Plant
Operations.

Technical Specification requirernents*

Frcun Grand Gulf Nuclear Station's Annual Radiological Envirorynental
| Operating Report. |3
!

GRAtO GUIF, UNIT 1 3.0- 3a Rev. 3 - 5/84
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TAB 2 3.0-2 (CCNTDED)
Page 2 of 2 ,

J

SURFACE WhTER Figure A/500 rt.
Upstream *

' 3.0-4 500 ZOO A upstream of the |3
GGNS outfall to allow adequate
nnxing of the Mississippi and
Big Black Rivers. (Sector Q)

I3gsoo th.~00 y d downstream of G ES3.0-4Downstream * outfall, near the nest southern
radial well. (Sector N)

3.0-4 West of G WS, 0.5 miles,
Discharge Basin * Sector P

.

' VEGETATICE
South of GGNS in the MP&L garden

Broad Imaf Vegetation * 3.0-4 near the training center, or
South Southwest in Glodjo
garden, or areas adjacent to
these gardens. (Sector J, 0.4

! miles)-
1

lake Claiborne Willis garden
( (Sector E, 3.0 miles)

Nelson Tmck Fann (Sector E, 4.5
,

miles) I

Akera Ma%., Opion,% LAwust 13
of Go, ss Cha.e % m.s %W

FISH SAMPLES

3.0-4 Downstream of the discharge
Catfish * point in the Mississippi River

3.0-4 U p tream of Discharge Point
uninfluenced by Plant
Operations.

SIDIMENT SAMP125 * !

| Collected semiannually during ;

3.0-4 the low water periods of the,

Tidal Basin - sanples taken
downstrem of the outfall in thei

vicinity of the boat landing
O near H eilitaan lake outlet and

c , w d ,a , w b m p se. s k 9 in the Bax @ Slip. (Sector N 3
SEDCofill o,p s,n".>4s e L F - and Q, 2 miles) , l21 abj~

OederT.I Specification requirements
,' From Grand Gulf Nuclear Station's Annual Radiological Ihvironmental {3

* Technica

Operating Report , W

3.0-3a ,Dev. 1 - 7/83
GRAfD GUEF, UNIT 1
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NMel A led SWM TABIz 3.0-3 3'

% h<. cyewet 9 CAM TID IOCATIWS
,

Page 1 of 6

|[1sm w[ REA Pole-East of Entry Gate atFIGURE seita MIIz
IccnTIm

g* M-01
3.0-3 E 3.5

Iake Claiborne

M-02 REA Pole Inft of htry Gate
3.0-3 L 7.0 -

Windsor Rains-

M-03 REA Pole-East Side Hwy 61
3.0-3 H 7.0: P.G. Country Club entrance

;

3M-04 MP&L Pole-Wy 547 North Side [o[5G
Between 'Nin Power Poles

M-05 50 yards North of Wy 18
Approximately 5 miles East 3.0-3 F 9.0
of U.S. 61

,

M-06 REA Pole-East of Willows E 8.0
Beyond WE Church MS Wy 462'

* M-07 Port Gibson City Barn AS-1 3.0-3 G 5.5
j

1

M-08 West Side Big Black River
3.0-3 C 8.5

South Entrance

* M-09 Oak Tree Hanger-South Warner
3.0-3 D 3.5

Tully Caupi

* M-10 Entrance Gate Grand Gulf 3.0-1 R 1.5'

Military Park
I

!

|
M.-11 Hwy 61 3 miles North of 3.0-3 C 10.5

Big Black River at 'N2.n Tower
|

M-12 Hwy 61 at AS-2-61 North i

3.0-2 B 13.0
Yokena

M-13 by 61 ImTourneau Hill West 3.0-2 B 15.0

|
.

Side of Road

* M-14 Hwy 61 AS-3-61VA at Casket '

3.0-2 B 18.0
(CCNram.) Company

.

* Te&nical Specification requiraients
Fran Grand Gulf Hoclear Station's Annual Badiological hviiv,.wtal
Operating Beport.0002.~

(

3.0-4 Dev.1 - 7/83
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TABLE 3.0-3 (CCNTINUED)
TID 10CATICNS ,

Page 2 of 6

'!ID NO. IOCATICE FIGURE SECKR MILE

~W15 Barge Slip (south edge) 3.0-1 P 1.5

)46 0.8
$33.0-1 A

* W16 AS-7 MEr 'Ibwer
.

W17 AS-6-RS Grard Gulf Road 3.0-1 C 0.5

* M-18 Railre 3 Crossing Eastern
3.0-1 F 0.5Site boundary

M-19 Behind Burn Pit on Fence
at Eastern Site Boundary 3.0-1 E 0.5

M-20 Eastern Site Boundary Behind . ,,
3. -1 F 0.5 i-

&gjgAda & w w w
M-21 AS-5-TC Training Center 3.0-1 J 0.f '-{ 13

100 9%ccLS
M-22 6.gouth of RR Entrance Crossing \3

1^^ Y- t on West Side 3.0-1 G 0.5

M-23 County Road / Heavy Haul Road 1
(' 50 Yards North on Power Pole 3.0-1 Q 0.5 '

M-24 Upper Grand Gulf Ianding 3.0-1 R 2./ 2 l3

* M-25 Hamilton lake Boat Iaunch 3.0-1 N 1.0

I3
M-26 Hamilton Iake Outfall 3.0-1 N 1.f f

* M-27 South Point Site Boundary
200 Yards along Property Line 3.0-1 M 1.g5- P;

M 0,i |3
f ' M-28 AS-4-Glodjo Residence Glodjo 3.0-1 L

K-29 In sharp curve of Waterloo
Road to Waterloo Plantation 3.0-1 K 1.5

_

* M'30 Arrald Acres Trailer Park 3.0-1 J 19I I3-

Entrence

W31 Duplicate TID Installed at
- -

designated Site Nmber -

* Technical Specification requirstents
Fran Grand Gulf Nuclear Station's Annual Radiological Envirurnental

}"$Operating Report.19834-!

4

I
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TABLE 3.0-3 (CCNTINUED)
TID IIIATICES

'Page 3 of 6'

TID NO. IOCATICN FIGURE SECKR MILE

W32 Duplicate TID Installed at
designated Site Nunber - - -

* M-33 Newe11 ton, Iouisiana Water
Tower 3.0-3 P 12.fI |3-

* M-34 Primary Imvee at End of
Country Ibad at Point
Pleasant, Iouisiara 3.0-3 R Jd F.O \3

* M-35 Mor tanding - Iake Yocatan 3.0-3 Q 8.0*

| * M-36 Curve on 608 Point Nearest
GGNS, at Power Pole 3.0-3 P 5.0'

G
M-37 Winter Quarters Hane 3.0-3 N Jdi P.O

* M-38 Iake Bruin State Park 1

Second Pole 3.0-3 M pd)Tf~ l3

( * M-39 St. Joseph, Iouisiana, Aux.|

( Water Tank 3.0-3 M JM 13.D 13

A r. 00 "-ir' W L.1:2.' shield.

^ -i..ii Gwm pri;d -

_

* M-40 International Paper Road,
Approximately 5 wiles fra site 3.0-3 M 5.0

* M-41 Heavy Haul Road - J Pipe
on Concrete Block 3.0-1 P 1.0

* M-42 Heavy Haul Boad North Iron Gate 3.0-1 Q 1.0

* M-43 Gin Lake Entrance 3.0-1 R 1.2

* M-44 Truck Bypass on Grand Gulf Road 3.0-1 C 0.5

* M-45 Visitor Center Gate East Side 3.0-1 D 0.5

* Technical Specification requirments
Frm Grand Golf Hoclear 5:.ation's Annual Radiological Dwimmetal
Operating Report ,1002 - , }3

I

GRNO GUIE, tNIT 1 3.0-6 Dev.1 - 7/83
. .

.. . - , . , , , - _ . , , - . , . _ _ , _ _ _ _ _ _ _ , , , , _ _ _ , ---_,.-,,,y. . _ ~ . , . - , , - . _ . , _ . . . . . , , , ,, __.__. -



. _ - _ . _ _ - _____ _- _ _ _ _ _ _ _ _ _ _ _ _ _

|

-

.

*
, .

.

.
' CDm ;

TABLE 3.0-3 {CCNTINUED)_
.

. ,

Tm ILCATIms ;-

_Page 4 of 6

FIGURE SECitR MIIE
11D NO. IDCATIm

Pcwer Pole Across frczn Grand
Gulf / Waterloo roads intersection

3.0-1 E 1.0*^M-46

* M-47 Bridge 0.6 miles past Rodney
|3Road /Greemood Road intersection 3.0-3 I, 5.J/ 2--

North Side

3.0-3 K Mdf 8 I3* M-48 Property Line Fence 0.4 miles
on Greemood Road on West Side

3.0-3 H 4.5
* M-49 lbrk in Weathers Road

- B 51/f g3
7p.h. Bo44s cw Ed,Sgm:Lg Thr'.. h st L li..g* M-50

* M-51 Power Pole 0.5 miles on Gravel pd 'l I $
Road to Big Black on West Side 3.0-3 C

* M-52 Power Pole-Waterloo Road 3.0-1 K 1.0
Marked with White Paint

3.0-1 H 1.$ l '{5i * M-53 Arrold Acres Property Fence
Past Trailer Park

9%Y
* M-54 ptte of Carve Arnold Mee 3.0-1 G 1.0 )$

o

houSC
* M-55 Behind Bonner's Beauty Shop

3.0-3 D 5.0
at MSBH Air Sanple

* M-56 Hwy 61 South at 'All Creatures 3.0-3 G 5.0
Veterinary Hospital"

* M-57 Hwy 61 North Behind the Welocme 3.0-3 F 4.5
to Port Gibson sign

* M-58 Big Bayou Pierre Bridge 3.0-3 E 5.0
Southwest End

* M-59 Off levee at Winter Quarters 3.0-3 N 5.1
Hunting Cany

* Technical Specification requirments
Frm Grand Gulf Nuclear Station's Annual Radiological Dwiiu.w.tal )3
Operating Beport,199ilw

t

! Dev. 1 - 7/83
GRAND GU1F, UNIT 1 3.0-6a
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TABLE 3.O 3 [CQfrINUID)
,

~~
"

TID 14CATIms
*

Page5oR M~ILE
.

SECitR ~ ~ ~
FIGURE T~'~~~~~

14CATIN

ED NO. 'W Duplicate TID
Q1 siteNot P E-

h Shown
r

Protected area fence by t eentrance gate *

W61 vehicle N
h "

Protected area fence Nort -lot

east corner MP&L parking
*

M-62 N
middle }3*

Protected area fence .

M-63 MP&L parking lot n

Protected area fence South k-
a

lo

east corner MP&L parking
*

M-64 L"

South protected area fence
behind MP&L warehouse

*

M-65 K"

South protected area fence h
across fra cooling tower

*

| M-66 J
| *

South protected area fencew *

end A.O.fe
,

M-67 H*

East protected area fenceen tank

across fr a hlorination
"c

M-68 Gr *
,

East protected area fence nea
"

| F
M-69 electric Buss bldg. 3

"

North fence behind turbine
-

,

c
f

M-70 j=

pbneturenarbTag.
*

10
M-71 a=

Idg.
*

M-72 ude-a-ende control
P*

Corner of fence outside ironmental )35 73 blog.
equirements's Annual Radiological Dw

* Technical Specification rFran Grand Gulf Nuclear Station
-

!

.

operating neport,hea
:

'i c

pey. 1 - 7/83
I

3* " D -

,

w, curr 1 pm .

.
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TABII 3.0-3 (CCNTINUED)

IT1D lirATINS
'Page 5 of 6 [

31D NO. IirATIN FIGURE SECKR MIII
- -

;.w60 Duplicate T2 -

M-61 Protected area fence by the Not
vehicle entrance gate Shawn P msite

W62 Protected area fence North- * "
east corner MP&L parking lot N

Parking lot
W63 Protected ar fence middle f3*" NMP&L parking

M-64 Protected area fence South-
* "

east corner MP&L parkang M

M-65 South protected area fence
" "

behind MPLL warehouse L

M-66 Scuth protected area fence
" "

across frcrn cooling tower K
1

M-67 South protected area fence
" J 3

"

gendNorthfence
M-68 hst protected area fence

* "
across fran chlorination tank H

M-69 hst protected area fence near
" "

electric Buss G

"" FM-70 North fence behind turbine b1dg.

G3' bdiug @E 2 cit rf _1" ' 12. 1 -. LM-71 * C 3*
p'-t 5*h bid;;.
G1' tad w %1" ' 1r. 1 tu.g .a 4M-72 . _J

" "
L?R 2 -id- B

N-73 Corner of fence outside control "* Pblog.

* Technical Specification requireents
Fran Grand Golf Noclear Station's Annual Radiological hviro.etal
Operating Report. K

Il:-

.,

I

grate GU1F, UNIT 1 3.0-6b hr>. 1 - 7/83
.
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TABIE 3.0-3 (COGNUED)

', TID 10CATICNS .

Page 6 of 6

FIGJRE SECITR MIIE
'HD 10. IirATICN _

NotW74 Midway of North fence
Stewn P msite

M-75 Corner in fence in front "" Aof Maintenance Shop
"" A

M-76 Southeast corner SSW Basins
,

M-77 Protected area fence beside "* Rmaintenance shop
~

"

M-78 Outside vault in Admin. Bldg. Q"

|3
Wall in Central Records (.miMQ

"
Q"

M-79

M-80 Wall in Central Records Old *
Q*

library location
'1

M-81 Inside Admin. Bldg., 2nd floor, *
Q"

northeast a ll
"

Qi "

M-82 Tech Su;4crt Area
(1"

M-83 M Support Secretary'S o@u - Q"

"" P
M-84 Security Island

- -

M-85 Rotating duplicate -

* M-86 Bechtel Gate North Site 3.0-1 B 0.5
Boundary

* M-8') Intersecticn of Rodney Road
& transmission line 3.0-3 J 4.5

* Technical Specification requirements
F Frm Grand Gulf Nuclear Station's Annual Radiological Dwirormentalsy

|3/7 Operating Report 19th%,

4 42.
14- 2 t' b n. Wl4 m%e b .40 % s.o-

s.o-i % %i
M-li %466. Gnwa A th(
M-9 o he.<>.ss, noem mtaAh. Gemet Is.k A Lo-, 9 s.s 3

Mco TrA m >s Me b3 p. set g. o. ) 5- g,*

,

i

3*N Rev.1 - 7/83GRAIO GUIE, UNIT 1
*
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