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ANTRODUCTION

The Offsite Dose Calculation Manual (ODCM) describes the methodology and
parameters used in the calculation of offsite doses resulting from radicactive
liguid and gaseous effluents, in the calculation of liquid and gaseous effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Radiological
Environmental Monitoring Program. The ODCM also contains (1) the Radicactive
Effluent Controls and Radiclcgical Environmental Monitoring Programs required by
Technical Specification (TS) 5.5.4, and Technical Requirement Y. 8:5:3; 8}
descriptions of the information that is included in the Annual Radiolegical
Environmental Operating and Annual Radiocactive Effluent Release Reports required
by TS 5.6.2 and 5.6.3, (3) a list and graphical description of the specific
sample locations for the Radiological Environmental Monitoring Program, and
(4) diagrams of the ligquid and gasecus radwaste treatment systems.

Procedural details not associated with solid radicactive wastes which were
previously located in the TS have been relocated to Appendix A of the ODCM.
ODCM Revision 17 incorporates changes resulting from the Technical Specification
Improvement Program (TSIP). Changes iuclude:

L relocation of some information from Limiting Conditions for Operation (LCO)
and Surveillance Requirements (SR) to the BASES,

L] deletion of redundant information (e.g. definitions, LCO/SR
applicabilities, SR frequencies and information previously maintained in
both the TS and the ODCM),

. reformatting the LCO and SR,
L] deleting blank pages,

L] incorporating updated meteorological data into gaseous effluent dose
calculations.

The ODCM will be maintained at the station for use as a reference guide and
training documant of accepted methodologies and calculations. Changes in the
calculational methods or parameters will be incorporated into the ODCM in order
to assure that the ODCM represents the present methodology in all applicable
areas. Computer software to perform the described calculations will be
maintained current with the ODOM.

Changes to the ODCM shall be accomplished as specified in TS §5.5.1.

Records of reviews performed for changes made to the ODCM shall be retained for
the duration of the Unit Operating License.
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1.0 LIQUID EFFLUENTS
Limuid gee: e

l.
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1.

1

Liguid Radwaste ESfivent Line MQDLL2Z3
Liquid Radwaste Effluent Line Monitors provide alarm and
automatic termination of release prior to exceeding ten
times the concentration limits specified ian 10CFR20,
Appendix B, Table 2, Column 2 at the release point to the
unrestricted area. To meet this specification and for the
urpose of implementation of LCO 6.3.9, the alarm/trip
setpoints for liquid effluent monitors and flow measurement
devices are set to assure that the following
equation is satisfied:
b s C
F+f (1)
where:
C « ten times the effluent concentration limit (LCO 6.11.1)
implementing 10CFR20 for the site, in uCi/ml.
¢ = The setpoint, representative of a radiocactivity
concentration in uCi/ml, of the radicactivity monitor
measuring the radicactivity in the waste tank effluent
line prior to dilution and subsequent release; the
setpoint, which is inversely proportional to the
volumetric flow of the effluent line and directly
proportional to the volumetric flow of the dilution
stream plus the waste tank effluent stream, represents
a value whichk, if exceeded, would result in
concentrations exceeding ten times the limits of

10CFR20 in the unrestricted area.

1.0-1 Revision 17 - 03/95§



f « =he waste tank effluent flow setpoint as measured at
the radiation monitor location, in volume per unit
time, but in the same units as F, below.

F =« the dilution water flow setpoint as measured prior to

the release point, in volume per unit time.

At Grand Gulf Unit 1, the available dilution water flow (F)
should be constant for a given release, and the waste tank
flow (f) and monitor setpoint (c) are set to meet the

condition of equation 1 for a given effluent concentration,

C. The method by which this is accomplished is as follows:

Step 1) The isotopic concentration for a waste tank to be released
is obtained from the sum of the measured concentrations as
determined by the analysis required in ODCM Table 6.11.1-1:

Ect - ;Cg . C. - £C. - Ct - Cf (2)
where:
z:gcg = the sum of concentrations Cg of each measured gamma
emitter observed by gamma-ray spectroscopy of the
waste sample.

C = the concentration C. of gross alpha emitters in
ligquid waste as measured in thas monthly composite
sample.

£ C « the measured concentrations of Sr-89 and Sr-90 in

liquid waste as observed in the quarterly composite

sample. -
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Step 2)

Ct « the measured concentration of H-3 in liquid waste as
determined from analysis of the monthly composite
sample.

¢ = the concentration of Fe-55 in ligquid waste as measured

£
in the quarterly composite sample.

The cg term will be included in the analysis of each waste
tank batch to be released; terms for alpha, strontiums,
tritium and iron are included if analysis of liquid

waste has shown the presence of these isotopes.

The measured radionuclide concentrations are used to
calculate a Dilution Pactor, D.F., which is the ratic of
total dilution flow rate to waste tank effluent flow rate
required to assure that ten times the limiting concentration
of 10CFR20, Appendix B, Table 2, Column 2 are met at the

point of discharge.

o
D.F. = [T __.] x S8.F.

i :c‘
c c c -~ Cz
et T+ _2sz 0 _to _lxsr 3
g lcg lc. & lc. lct 'Ct
where:
¢ =wC,C,C,C and C,; measured concentrations as
i g a s t f

defined in Step 1. Terms C., C., C: and cg will be
included in the calculation as appropriate.
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ICi - ng. IC., lC.,lct and lcz are ten times the
limiting concentrations of the appropriate
radionuclide from 10CPR20, Appendix B, Table 2,
Column 2. For diseolved or entrained noble gases,
the concentration shall be limited to 2.0E-4
uCi/ml total activity.

S.F. = an administrative safety factor normally applied
at Grand Gulf which causes the calculated Dilution
Factor to be two (2) times larger than the
dilution factor required for compliance with ten
times 10CPR20 limits.

Step 3) The maximum pe-migsible waste tank effluent flow rate prior
to dilutien, td' is calculated based on a fixed fraction of
the dilution flow rate, rd:

F + f F
£. 8 2 4 . 4 for F, >>t (4)

B D.F. D.F. a d

where:

rd « 0.9 x minimum expected dilution flow rate

fd « maximum permissible waste tank effluent flow rate
D.F. =« Dilution Factor from Step 2.

NOTE : Equation 4 is valid only for D.F.>1; for D.F.sl, the waste
tank effluent concencration meets the limits of ten times
the limiting concentrations of 10CFR20 without dilution, and

td may take on any desired value.

Step 4) The dilution flow rate setpoint for minimum dilution flow
rate, F, and waste tank flow rate setpoint for maximum waste
tank effluent flow rate, f, are calculated as follows:

F = 'd = 0.9 x minimum expected dilution flow rate (8)
fe 00 % td = 0.9 x calculated maximum waste tank flow

rate for the stated release conditions. (6)
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Step S)

GRAND GULF, UNIT 1

Thus, if instrumentation indicates the dilution flow rate
falls below the assumed flow rate of 90 percent of the
actual dilution flow, or if the waste tank effluent flow
rate exceeds 90 percent of the calculated maximum waste tank
effluent flow rate, the release is terminated (manually or
automatically) .
The radicactivity monitor setpoint may now be specified
based on the values of tici‘ F. and £ which wvere specified
to provide compliance with ten times the limits of 10CFR20,
Appendix B, Table 2, Column 2. The monitor response is
primarily to gamma radiation; therefore, the actual setpoint
is based on tgcg' The setpoint concentraticn, Cm. is
determined as follows:
fd

C“l - — :Cg (uCi/ml) (7)
where 2. is the actual (or maximum expected) waste tank
effluent flow rate. The value of C_ (uCi/ml) is used to
determine the monitor setpoint (CPM) from a calibration
curve similar to ODCM Figure 1.0-1.
Setpoint adjustments are not required if the existing
setpoint correspends to a lower count rate than the
calculated value. The actual monitor setpoint is determined
from the measured concentration plus background for the
detector. The setpoint contains a factor of conservatism,
even if the calculated maximum 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 margin. In practice, the actual waste
tank effluenc flow rate normally is many times less than the
calculated tank flow rate, thus providing an additional

conservatism during release.

1.0-8 Revision 17 - 03/9%
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1.2 Rege Caloulations for Liquad Effluents
1.2.1 Maximum Exposed Individual Model
The dose contribution to the maximum exposed individual from
all radionuclides identified in waste tank liquid effluents
released to unrestricted areas is calculated for the purpose
of implementing LCO 6.11.2, 6.11.3, and TS §.6.) using the

following expression:

m (1)
DTau - E [Aitlu lfl At( cil rl] (millirem) (8)
where:
Airau = Site-related ingestion dose commitment factor for

radionuclide i, in millirem/hr per uCi/ml.
- Ko U' .’i DPi

"B length of the time period over which C ., and F, are

averaged for all waste tank liquid rcl::lc-, i;
hours.

Cil = average concentration of radionuclide i observed in
the undiluted waste tank ligquid effluent during
time period A:' from any liquid release from the
waste tank, in uCi/ml. Concentrations are
determined primarily from a ¢amma isotopic analysis
of the waste tank ligquid effluent sample. For

Pe-55, Sr-89, Sr-90, H-3, the last measured value
from the most recent monthly and quarterly composite

samples will be used in the dose calculation.

NOTE: LLD values are not used in dose calculations.
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near field average dilution factor for Cil during
any liquid effluent release. Defined as the ratio
of the average undiluted liquid waste flow during
release to the product of the average flow from the
site discharge structure to unrestricted receiving

waters times the applicable factor of 2(5).

average undiluted liguid waste flow
average flow from site discharge x 2

units conversion factor 1.14 X 105

105 s x 10°ml -~ 8766 hx
wCa kg YT

U_ = adult fish consumption (21 kg/yr) (3).

"i « Bioaccumulation factor for each nuclide, i, in fish,
in pCi/kg per pCi/1 from ODCM Table 1.2-1.
Dri « Dose conversion factor for each nuclide, i, for
adults in preselected organ, Tau, in mrem/pCi, from
ODCM Table 1.2-2.
Calculated values of A for radionuclides which might be

iTau
cbserved in liquid effluents are given in ODCM Table 1.2-3.

1.2.2 Roge Proisciion
Doses from liquid effluents to UNRESTRICTED AREAS are
projected at least every 31 days as required by LCO 6.11.3.
These projections are made by averaging the doses (DT.“)
from previous cperating history (normally the previcus 8six

months) which is indicative of expected future operations.
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TARLE 4.2-2

(BF.)
(pCi/kg per pCi/liter)* *

ERESHWATER
ELEMENT ELSH ANVERIEERATE
R 9.0E-01 9.0B-01
c 4.6E+03 9.1E+03
NA 1.0E+02 2.0E+02
P 1.0E+08 2.0B+04
CR 2.0B+02 2.0B+013
MN 4.0B+02 9.0EB+04
FB 1.0E+02 3.2B+01
co 5.0E+01 2.0B+02
NI 1.0B+02 1.0B+02
cu S.0E+01 4.0B+02
ZN 2.0B+03 1.0B+04
BR 4.2E+02 3.3E+02
RB 2.0B+03 1.0E+023
SR 3.0E+01 1.0E+02
Y 2.5B+01 1.0E+03
ZR 3.38+00 6.78+00
NB 3.0B+04 1.0B+02
MO 1.0E+01 1.0B+01
7 1.5B+01 S.0B+00
RU 1.0B+01 3.0E+02
RH 1.0E+01 31.0B+02
SB 1.0B+00 1.0E+01
TE 4.0E+02 6.1E+03
I 1.5E+01 5.0E+00
cs 2.0E+03 1.0E+03
BA 4.0E+00 2.0E+02
LA 2.5E+01 1.0E+03
CE 1.0E+00 1.0E+03
PR 2.5E+01 1.0E+03
ND 2.5E+01 1.0E+01
w 1.2E+02 1.0E+01
NP 1.0E+01 4.0E+02

* Values in Table 1.2-] are taxen from Reference 3, Table A-1, except for S8
which was taken from Reference 2, Table A-8.
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IARLE L.a-2

, (DP,)
(mrem per pCi ingested) + .
Page 1 of 3

NUCLIDE  BONE LIVER T. BODY THYROID  KIDNEY LUNG GI-LLI

H 3 NODATA  1.058-07 1.08E-07  1.08B-07  1.08B-07 1.08E-07 1 OSE-07
C 14 2.84B-06 5.68B-07 5.688-07  5.68B-07  5.68E-07 S.68E-07 S €8E.07
NA 24 1.70E-06 1.70B-06 1.70E-06  1.70B-06  1.708-06 1.70E-06 1 70E-06
P 32 1.93E-04 1.20B-05 7.46E-06  NO DATA NO DATA  NO DATA  2.17E-0%
CR S1 NO DATA  NO DATA  2.66E-09  1.59E-09  5.06B-10 3.53B-09 & €9E.07
MN S4 NO DATA  4.57B-06 8.72E-07  NO DATA 1.36B-06 NO DATA 1 40E-0S
MN S6 NO DATA  1.18B-07 2.04E-08  NO DATA 1.468-07 NO DATA  3.67E-06
FE S5 2.75E-06 1.90E-06 4.43E-07  NO DATA NO DATA  1.06E-06 1.09E-06
FE 59 4.34E-06 1.02B-05 3.91E-06  NO DATA NO DATA  2.85E-06 3 .40E-05
CO S8 NO DATA  7.45B-07 1.67E-06  NO DATA NO DATA  NO DATA  1.S1E-0S
CO 60 NO DATA  2.14E-06 4.72E-06  NO DATA NO DATA  NO DATA  4.02E-0S
NI 63 1.30B-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  NO DATA  1.74B-06
CU 64 NO DATA  8.33E-08 3.91E-08  NO DATA 2.10E-07 NO DATA  7.10E-06
ZN 65 4.84E-06 1.S4E-05 6 96B-06  NO DATA 1.038-05 NO DATA 9. 708-06
ZN 69 1.03E-08 1.978-08 1.378-09  NO DATA 1.288-08 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 DATA  NO DATA  4.09E-1)

2.82E-08 NO DATA NC DATA NO DATA 2.33E-21
SR 89 1.08E-04 NO DATA 8.84E-05 NO DATA NO DATA NO DATA 4.94B-05
SR 90 7.50E-923 NO DATA 1.8€6E-03 NO DATA NO DATA NO DATA 2.19E-04
SR 951 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-0S
SR 92 2.185E-06 NO DATA 9.30E-08 NO DATA NC DATA NO DATA 4.26E-05
Y 90 9.62E-09 NO DATA 2.58E-1C NO DATA NC DATA NO DATA 1.02E-04
Y 91M 9.09E-11 NO DATA 3.82E-12 NO DATA NO DATA NO DATA 2.67B-10
Y 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-08
Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05

* Values taken from Reference 3, Table E-11.
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ITARLE L.2-2 (Qonsanued)

‘

(mrem per pCi ingested) *

FIDNEY

NO DATA
1.538-08
$.13E-10

J.42E-03
9.76B-06
1.068-08

6.598-09
7.06B-07
1.998-07

5.31E-06
2.91E-07
0.0

0.0
0.0
0.0
1.09E-05
2.75B-05

4 .48E-07
4.80B-05

------------------------- e R L L

1,32E-07
8.S7E-06
8.63E-08

------------------------------------------------------------------------------------

NUCLIDE BONE

¥ 93 2.68E-09
ZR 95 3.04E-08
ZR 97 1.68E-09
NB $§ 6.22E-09
MO 99 NO DATA
TC 99M 2.47B-10
TCl01 2.54E-10
RU103 1.85E-07
RU10S 1.54E-08
RU106 2.75E-06
AGlLlOM 1.60E-07
SB124 2.80E-06
SB125+D 1.79E-06
§B126 1.18E-06
SB127 2.58E-07
TE125M 2.68E-06
TE12™™ §.77E-06
TE127 1.10E-07
TEL1I5M 1.15E-0§
TE129 3.14E-08
TE131M 1.73E-06
TE1l 1.97E-08
TE132 2.52E-06
I 130 7.96E-07
I 4.16E-06
I 132 2.03E-07
I 133 1.42E-06
I 134 1.06E-07
I 138 4 43E-07
C8134 6.22E-08
Csile §.51E-06

* Values taken from Reference 3,

Page 2 of 3

Lerl T. BODY THYROID
NO DATA 7.40E-11 NO DATA
9.75E-09 6.60E-09 NO DATA
3.39E-10 - ss:-xo NO DATA
3.46E-09 - 4 lil-os NO DATA
4.31E-06 8.20E-07 NO DATA
6.!!3-10 8. l!l-os NO DATA
663-10 - SSI-OQ NO DATA
NO DATA 7 97E-08 NO DATA
NO DATA ont-os NO DATA
NO DATA 3 4ll-o7 NO DATA
1.48E-07 8.798-080 NO DATA
$.29E-08 1.11E-06 6.798-09
2.00E-08 4.26E-07 1.82E-09
2.34E-08 4 .15E-07 7.04B-09
$.65E-09 9.90E-08 3.10B-09
9.71E-07 J3.59E-07 l.oct-ov
2.42E-06 8.25€-07 1.73!-06
31.95E-08 2.38E-08 8.15E-08
4.29E-06 1.828-06 31.95E-06
1.18E-08 7.65E-09 2.41E-08
l.Cil-O’ 7.05E-07 1.34E-06
l.:lt 6. 22!-09 1.62E-08
1.63! 06 1. SJl-oc 1.80E-06
2.2)E-06 8.80E-07 1.89E-04
5.95E-06 J.41E-06 1.95E-03
$.43E-07 1.90E-07 1.90E-05
2.47E-06 7.83E-07 3J.63E-04
2.88E-07 1.03E-07 o.agl-os
1.16E-06 4.28E-07 y & CSl 0s
1.40E-04 1.21E-04 NO DATA
2.57E-08 1.8SE-0S NO DATA

Table E-11,

from Reference 8, Table 4.

GRAND GULF,

UNIT 1

1.0-11

1.57E-05
3.48E-06
1.02E-0S

8.65E-07
4.31E-06
4. Sll-O?

b 38 l‘l-O‘
4.79E-05

(DF )

3

LUNG GI-LLI
NO DATA 8.S50E-08
NO DATA 3.09E-0S
NO DATA 1.0SE-04
NO QATA 2.10E-0S
NO DATA 9.99E-06
3. 02!-10 4.13E-07
1. I7B-10 ..10E-21
NO DATA 2.16E-05
NO DATA 9.42E-08
NO DATA 1.78E-04
NO DATA 6.04R-05
2.18E-06 7.958-08
1.38E-06 1.978-08
7.08E-07 9.40R-05
1.53E-07 5.90B-05
NO DATA 1.07E-08
NO DATA 2.27E-08
NO DATA 8.68E-06
NO DATA 5.79E-05
NO DATA 2.37E-08
NO DATA 8.40E-05
NO DATA 2.79E-09
NO DATA 7.71E-05
NO DATA 1.92E-06
NO DATA 1.57B-06
NO DATA 1.02B-07
NO DATA 2.22E-06
NO DATA 2 Sll-lO
NO DATA 1 31. 0&
1.59E-05 2.59E-06
1.96E-06 2.92E-06

1.43E-058

except for SB values which were taken
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NUCLIDE BONE LIVER
cs137 7.97B-08 1.09E-04
csi3e 5.52E-08 1.09E-07
BAlL3l9 9.70E-08 6.91E-11
BA140O 2.03E-05 2.55E-08
BAl4l 4.71E-08 3.56E-11
BAl42 2.13E-08 2.19E-11
LAl40 2.50E-09 1.26E-09
LAl42 1.28E-10 §5.82E-11
CEl4l 9.36E-09 6.33E-09
CEl43 1.6SE-09 1.22E-06
CEi44 4 88E-07 2.048-07
PR143 9.20E-09 3.69E-09
PR144 3.01E-11 1.25E-11
ND147 €.29E-09 7.278-09
W 187 1.03E-07 6.61E-08
NP239 1.19E-09 1.178-10

IARLE L.2-2 (continued)

(mrem per pCi ingested)

* Values taken from Reference 3,

GRAND GULF, UNIT 1

Page 3 of 3

Table £-11

1.0-12

, (DR )

i
KIDNEY LUNS GI-LLI
3.708-08 1.27E-08 2.11E-06
8.01E-08 7.91E-09 4 .65E-13
6.46E-11 3.92E-11 1.72E-07
8.67E-09 1.46E-08 4 18E-05
3.31E-11 2.02E-11 2.32E-17
1.85E-11 1.24B-11 3.00E-26
NO DATA DATA 2SE-0S

7.088E-12 NO 4.
4.25E-0%  NO DATA 3.49B-05
NO DATA NO 2

3J.65E-10 NO DATA 2.40E-05
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NUCLIDE

H-3
C-14
Na-24
P-32
Cr-81
Mn-54
Mn-56
Fe-55
Fe-59%
Co-58
Co-60
Ni-63
Ni-65%5
Cu-64
Zn-65
Zn-69
Br-83
Br-84
Br-8s%
Rb-86
Rb-88
Rb-89
Sr-8%
Sr-9¢
Sr-91
Sr-92
Y-90
Y-91m
Y-91
Y-92
Y-93
Zr-9%
2r-97
Nb-95
Mo-99
Tc-99m
Je-101
Ru-1013
Ru-10§

* Calculated from Equation 8.

GRAND GULF, UNIT 1

WA WBOSFMMPFUVMODODUVNFAMNODOODODOOD&EMNOHFWODOHRAODODOS&Sd WD

.65E-01

QOHNFIDMN JOOOO0OO0OO0OO0O0OHNMNMHFOOOWLWIVHFNRNOMNAHFIONNMDON

.38B+03
.10E+02
.558+02
.44E-+03
.92E+01
.S6E+02
.16E+03
.64E+01
.978+00
.3T7E+04
.43E+01
.00E+00
.00E+00
.00R+00
.01E+05§
.90E+02
.92E+02
.00E+00
.00B+00
.00E+00
.00E+00
.Q0E+«00
.00E+00
.00E+00
.00E+00
.Q0E+00
.70E-02
.6BE-03
.48E+02
.03E+02
.S1E-02
.31E-02
.Q0B«00
.00E+00

HHEFWHEMFMEOAAFAMANDHMOAR AR AN RS AN OEEMANN

IARBLE L.2-2

(mrem/hr per uCi/ml)+

Page 1 of 2
T. BODY THYROID
26E-01 2.26B-01
26E+03 €.26B+03
07E+02 4.07B+02
T79R+06 0.00E+00
27E+00 7.61E-01
15B+02 0.00R+00
9SE+01 0.00K+00
06E+02 0.00E+00
36E+02 0.00B+00
00B+02 0.00B+00
65B+02 0.00B+00
04B+02 0.00B+00
49B+00 0.00EB«+00
.68B+00 0.00B+00
.33B+04 0.00B+00
.56E+00 0.00E+00
.Q4E+01 0.00E+00
.24E+01 0.00EB+00
.15B+00 0.00E+00
.71E+04 0.00B+00
.54B+02 0.00K+00
.35K+02 0.008+00
.35E+02 0.00R+00
.34B+08 0.00E+00
.64E+01 J.00E+00
.EBE+00 0.00E+00
.S4E-02 0.00E+00
.11E-04 0.00E+00
.26E-01 0.00B+00
.48E-03 0.00B+00
.43E-03 0.00B+00
.21E-02 0.00E+CO
.22E-03 0.00E+00
.34E+02 0.00%+00
.96E+01 0.00E+00
.19E-01 0.00E+00
.29E-01 0.00E«00
.91E+00 0.00KE+00
.46E-01 0.00E«00
1.0-13

S HNMWONRNAMIHFDOODOODOODO0CO0O0O0DO00DO0O0OO0ORMRMANODOODOOOHHFNOMAN

.07B+02
.00E+00
.81E-01
.30E+03
.40B+02
.00B+00
.00B+00
.00EB+00
.00Z+00
.00E+00
.COEB+00
.51E+01
.93EB+04
.13E+01
.00E+00
.00B+00
.00B+00
.00B«00
.00E+00
.00E+00
.00E+00
.00B+00
.00B+00
.00E+00
.00E+00
.00B+00
.00E+00
.00E+00
.00E+00Q
.21E-01
.C4E-03
.46B+02
.34B+02
.81E-01
.37E-01
.69E+01
.76E+~00

CONMNFHroOoOOO0O0DO0O0DO0OO0CODO0DO0O0O0DO0OCO0D0O0DOoODOODO0DODOMANODOHOMAN

A
leu)

.00E+00
.00E+00
.00B+00
.00E+00
.00E+00
.00E+00
.23E-02
.72E-03
.00E+00
.00E+00

N WHNMHEAMNMDA A WHHWHEAMHFAMAMFIADIIAA DNV, N

.10E+03
.60E-02
.64E+03
.86E+02
.09E+03
.44E+02
.30E+02
.S1EB+0¢
.39E+02
.48E+01
.95E-14
.17E+02
.26E+02
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FARLE 2 .2-2 (Contanued)

s N, )
(mrem/hr per wCi/ml)* iTau
Page 2 of 2
NUCLIDE BONE LIVER T. BODY THYT.OID KIDNEY LUNG GI-LLI
Ru-106 6.58B+01 0.0CE+00 8.338+00 0.00B+00 1.27E+02 0.00E«00 4.26E+03
Ag-110m 8.B1lE-01 8.15E-01 4.84E-01 0.00E+00 1.60B+00 0.00E+00 3.30E+02
Sb-124 6.70E+00 1.27E-01 2.66E+00 1.63E-02 0.00EB+00 5.22B+00 1.90E+02
§b-128 4.29E+00 4.79E-02 1.02E+00 4.36E-03 0.00E+00 3 . 30R+00 4.72E+01
§b-126 2.75B+00 $.60E-02 $.94E-01 1.69E-02 0.00E+CO 1.69B+0" 2.25E+02
Sb-127 6.18E-01 1.38E-02 2.378-01 7.42E-03 0.00B+00 3.66E-01 1.41EB+02
Te-125m 2.578+03 9.3CE+02 3.448+02 7.72B+02 1.04E+04 0.00B+00 1.02E+04
Te-127m 6.48E+03 2.32E+03 7.90E-02 1.66E+03 2.63E+04 0.00E+00 2.17E+04
Te-127 1.08E+02 3.78E+01 2.288+01 7.80B+01 4.29E+02 0.00E+00 8.31E+013
Te-129m 1.10E+04 4.11E+03 1.74B+03 3.78E+03 4.60E+04 C.00E+00 5. 54B+04
Te-129 3.01B+01 1.13E+01 7.33E+00 2.31B+01 1.26B+02 C.00E+00 2.27E+01
Te-131m 1.66E+03 8.10E+02 6.75B+02 1.28E+03 8.21E+03 0.00B+00 8.04E+04
Te-131 1.89E+01 7.8AE+00 §.96EB+00 1.55B+01 8.26E+01 0.00E+00 2.67B+00
Te-132 2.41E+03 1.56E+03 1.47E+03 1.72B+03 1.50B+04 0.00B+00 7.38B+04
I-130 2.71E+01 8.01E+0. 3.16E«01 €.79E+03 1.25B+02 0.00E+00 €.89B+01
I-131 1.49E+02 2.14R+ 2 1.22B+02 7.00B+04 3.66R+02 0.00E+0C S.64E+01
1-132 7.29E+00 1.95E+01 6.82B+00 6.82R+02 3.11E+C1 0.00E+00 3.66E+00
I-133 $.10E+01 8.87E+01 2.70B+01 1.30B+04 1.55B+02 0.00E+00 7.97B+«01
I-134 3.81E+00 1.03E+01 3.70B+00 1.798+02 1.648+01 0.00E+00 3.01E-03
I-138 1.59E+01 4.17E+01 1.548+01 2.75E+03 €.68B+01 0.00E+00 4 .70E+01
Cs-134 2.98E+05 7.09B+08 5.79E+08 0.00E+00 2.29E+05 7.61E+04 1.24E+04
Cs-136 3.12E+04 1.23E+058 8.B6E+04 0.00B+00 6.85E+04 9.3BE+03 1.40E+04
Ce-137 3. 82E+05 5. 22B+08 3.42B+08 0.00R+00 1.77R«08 S . B9R«+04 1.01E+04
Cs-138 2.64E+02 §.22E+02 2.59E+02 0.00E+00 3.84E+02 3.79B+01 2.23E-03
Ba-1139 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.%4E-01 1.27E+01 0.00E+00 8.30E-02 1.40E-01 4.00E+02
Ba-141 4.51E-01 1.41E-04 1.52E-02 0.00E+00 3.17E-04 1.93E-04 2.13E-10
Ba-142 2.04E-01 2.10E-04 1.208-02 0.00E«00 1.77E-04 1.19E-04 2.807E-19%
La-140 1.50E-01 7.54E-02 1.99E-02 C.00E«00 0.00E«00 0.00E+00 S.54E+02
La-142 7.66E-03 3.48E-03 8.68E-04 0.00E+00 0.00E+00 0.00BE+00 2.54B+01
Ce-141 2.24E-02 1.52E-02 1.72E-03 0.00E+00 7.04E-03 0.00B+00 5.79E+01
Ce-143 3.95E-03 2.92E+00 3.23E-04 0.00E+00 1.29E-03 0.00B+0C 1.09E+02
Ce-144 1.17E+00 4 . 8BE-01 €.27E-02 0.00E+00 2.90E-01 0.00E+00 3.95B+02
Pr-143 $.51E-01 2.21E-01 2.73E-02 0.00E«0Q0 1.27E-01 0.00E+00 2.41E+03
Pr-144 1.8CE-03 7.48E-04 9.16E-08 0.00E+00 4.22E-04 0.00B+00 2.5SE-10
Nd-147 3.76E-01 4.35E-01 2.60E-02 0.00E+00 2.54E-01 0.00E+00 2.09E+03
wW-187 2.96E+02 2.47E+02 8.65E+01 0.00E+00 0.00E«00 0.00E+Q00 B8.10E+04
Np-239 2.85E-02 2.80E-02 1.54E-03 0.00E+00 8.74E-03 0.00E+00 S.75E+02

* Calculated from Egquation 8.
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1.3 LAuid Radwaste Trsatment Svetem
The essential components of the liguid radwaste treatment system are

indicated on the following page by an asterisk (*).

NOIES fox Fisuze L.2-2

(1) The essential components outlined on the following page are those
necessary to collect, process and sample liquid radwaste pricr to
discharge to the environment.

(2) Only one of the following is required in order to process liquid
waste.
a. Equipmant drain filter
b. Floor drain filter
e. Equipment drain demineralizer
d. Floor drain demineralizer

(3) One of the Waste Surge Taiks may be used to replace the Floor Drain

Waste Collection Tank.
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2.0 GASEQUS EFFLUENTS

2.1 Gameous Effluent MODLLOX SeLRQANLE

2.1.1 continuous Ventilation MODALOLS

For the purpose of implementation of LCO 6.3.10, the alarm

setpoint level for continuous ventilation noble gas monitors

will be calculated as follows:

Sv-

where:

PF =

D
L L

GRAND GULF, UNIT 1

count rate (cpm) above background of vent noble gas
monitor at the alarm setpoint level
the lesner of :: * lt * DT‘

P? x l. x D..
product of allocation factor (AF) and safety factor
(S8F), normally set at 0.1
allocation factor allowing for a total of four normal
effluent release points, normally set at 0.25
safety factor allowing for cumulative uncertainties
of measurements, normally set at 0.4
dose rate limit to the total body of an individual
at the SITE BOUNDARY or at UNRESTRICTED AREAS inside
the SITE BOUNDARY required to limit dose to SO0 mrem
in one year
500 mrem/yr
dose rate limit to the skin of the body of an
individual at the SITE BOUNDARY or at UNRESTRICTZD
AREAS inside the SITE BOUNDARY required to limit dose
to 3000 mren in one year

3000 mrem/yr

2.0-1 Revision 17 - 03/9%5



where:

E &

count rate (cpm) per mrem/yr to the total body

c+ (X8 ¢ @',]
{ & )

count rate (cpm) abcve background of the vent monitor

corresponding to gral sample radionuclide

concentrations

highest sector annual average atmospheric dispersion

at the SITE BOUNDARY or at UNRESTRICTED AREAS inside

the SITE BOUNDARY

8.9 x 10 " sec/m’ in the SW sector

total body dose factor due to gamma emissions from

each noble gas radionuclide i (mrem/yr per uct/nz)

from ODCM Table 2.1-1

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

from the release point

count rate (cpm) per mrem/yr to the skin

C+X/Q (£, (L +1.3M) Q]

skin dose factor due to beta emissions from isotope 1

(mrem/yT per ucx/-’) from ODCM Table 2.1-1

mrem skin dose per mrad air dose

air dose factor due to gamma emissions from isotope 1

(mrad/yr per “c“.z) from ODCM Tabie 2.1-1

’ The highest annual average X/Q for the GGNS SITE BOUNDARY or UNRESTRICTED

AREAS inside the SITE BOUNDARY is at the SITE BOUND/RY, (SW sector, 0.85

miles). This value is taken from ODCM Reference 9, Table 2. -
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NOIES For Section 2.0.4

1) The calculated setpoint values will determine the allowable bounds for the
actual setpoint adjustments. That is, setpoint adjustments are not
required to be performed if the existing setpoint level corresponds to a
count rate that is less than or equal to + 25% of the calculated value. If
radionuclides are not detected in the grab sample, then the previously
calculated setpoint may remain as the valid setpoint.

2) A more conservative setpoint may be calculated using the conservative Kr-89
total body tose factor. This method may be used when there are no valid
isotopics available. The conservative setpoint will be calculated as
follows:

sv = count rdite (cpm) above background of vent noble gas monitor at the
alarm setpoint level+
= PF' x D x Rt'

™8
where:

pr' = product of allocation factor (AP) and safety factor (SFP'), normally
set at 0.2
AF = allocation factor allowing for a total of four normal effluent
release points, normally set at 0.25
SF' = safety factor allowing for cumulative uncertainties of measurements,
norma set at 0.8
Rt" = CC Jervative count rate per mrem/yr to the total body (Xe-133
detection, Kr-89 dose)
- (3.53E-5) (60)
X78 (x) (V) (K)

The setpoint calculation based on a Kr-89 skin dose is not required because

the setpoint based on a Kr-89 total body dose will always be more
conservative.

GRAND GULF, UNIT 1 2.0-4 Revision 12 - 08/88



where:
X » Xe-133 volume efficiency factor of the detector system in
uCi/cc/cpm as determined by the primary calibration®
V = maximum designed ventilation flow rate in cubic feet per minute
(cfm)

1.53E-5 conversion factor, tt’ per cc

60 = conversion factor, seconds per minute
K = total body dose factor for Kr-89, the most restrictive isotope,
from Table 2.1-1

= 1.66E + 04 mrem/yr per uc:‘./m3

Other variables ar defined in Section 2.1.1

. The instrument calibration procedures will include checks tc ensure that

the detector efficiency does not vary by more than g 25%.
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Kr-8sm 1.17E+03 0>
Kr-85s 1.61E+01
Kr-87 $.92E+03
Kr-88 1. 47E+04
Kr-89 1.66E+04
Kr-90 1.56E+04
Xe-131lm 9.15E+01
Xe-133m 2.51E+02
Xe-133 2.94E+02
Xe-135m 3.12E+03
Xe-135 1.81E+03
Xe-127 1.42E+03
Xe-138 8.83E-03
Ar-41 8.84E+03

Values taken from Reference 3, Table B-1

uCa

uCi

yr

yr

tee 1.17E8+03

GRAND GULF,

UNIT 1

.-.'In" Il t I

.46B+02
.34E+0Q3
.73E+03
.37E+03
.01E+04
.29E+03
.76B+02
.94E+02
.06E+02
.11E+02
.86E+03
.22E+04
.13B+03
.69B+03

LV I O A S I TR B R I I

3:.37 2 103

2.0-6

W W P W W W e

. 728401
.17B+03
.S2E+04
.T3B+04
.63B+04
.56R+02
.27B+02
.S53B+02
.36E+03
.92E+03
.S51E+03
.21E+03
.30E+03

1.97E+03
1.95E+013
1.03E+04
2.93E+02
1.06E+04
7.83E+03
1.11E+03
1.4BE+03
1.05E+03
7.39E+02
2.46E+03
1.27B+04
4.75E+03
3.28E+03
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2.2 Gamsous Effluent Dose CalCulaliond
2.2.1 Unzestracted Ared Boundary Dose Rate
a. For the purpose of implementation of LCO €.11.4.a, the
dose rzte at the SITE BOUNDARY or at UNRESTRICTED AREAS
within the SITE BOUNDARY due to noble gases shall be
calculated as follows:
D . = average total body dose rate in current year

tbh
(mrem/yr)

-« X/Q I
D. = average skin dcose rate in current year
(mrem/yr)
«X/Q L (L, + 1.1M) Q'

b. Organ dose rate due to tritium, I-131, I-133 and all
radicactive materials in particulate form, with half-
lives greater than eight days will be calculated for
the purpcse of implementation of LCO €.11.4.D as
follows:

D_ = average organ dose rate in current year

(mrem/yT)

-W R Q
e el

where:

GRAND GULF, UNIT 1 2.0-7 Revigion 17 03/9%
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(0.85 miles) .

(0.46 miles) .

controlling sector annual average atmosphes:”

dispersion at the SITE BOUNDARY or UNRESTRICTED
AREAS inside the SITE BOUNDARY for the
appropriate pathway

X/ = 8.9 x 10"' uc/m3 for inhalation
and all tritium pathways
or

B/6 = 1.6 x 107" m ? for food and
ground plane pathways
the total dose parameter for radionuclide 1,

(mrem/yr per ucunj) for inhalaticn and all
tritium pathways and (mz . mrem/yr per uCi/sec)
for food and ground plane pathways, from ODCM
Tables 2.2-la-b

rate of release of noble gas radionuclide i

(uCi/sec) from the release point

average releass rate of isotope i of tritium,
1-131, I-133 or other radionuclide in particulate
form, with half-lives greater than eight (8) days

in the current Yyear (uCi/sec)

The highest annual average X/Q for the GGNS SITE BOUNDARY or UNRESTRICTED
AREAS inside the SITE BOUNDARY is at the SITE BOUNDARY, in cbo' SW sector

This value is taken from ODCM Reference 9, Table 2.

The highest annual average D/Q for the GGNS SITE BOUNDARY or UNRESTRICTED
AREAS inside the SITE BOUNDARY is at the SITE BOUNDARY in the SSE sector

This value is taken from ODCM Reference 9, Table 2.
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2.2.2 W_xmm
a. Por the purpose of implementation of LCO 6.11.5, the
air dose at the SITE BOUNDARY or at UNRESTRICTED AREAS
within the SITE BOUNDARY shall be determined as

follows:

DY « air dose due to gamma emissions from noble gas

radionuclide i (mrad)

e 3.17x10° M, KB @
g i

where:

¥/’ = relative concentration for the SITE BOUNDARY or

at UNRESTRICTED AREAS within the SITE BOUNDARY.
. 8.9 % 10°%" sec/m’

"i « air dose factor dues to gamma emissions from
noble gas radionuclide i (mrad/yr per ucx/m3)

from ODCM Table 2.1-1

The highest annual average X/Q for the GGNS SITE BOUNDARY or at
UNRESTRICTED AREBAS within the SITE BOUMDARY is at the SITE
BOUNDARY, SW Sector, 0.85 miles. This value is taken from ODCM

Reference 9 Table 2.
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Q. = cumulative release of radionuclide i of noble
gas, tritium, I-131, I-133, or material in
particulate form over the period of interest
(uCi)

Note: 3.17 x 10°° is the inverse of the number of

seconds per year, and

p = air dose dus to beta emissions from noble gas
radionuclide i (mrad)
e3.17x120° N, X7Q' Q,

i
where:

N = air dose factor due to beta emissions from noble

gas radionuclide i (mrad/yr per uc1/m3) from

ODCM Table 2.1-1

X/Q° = relative concentration the SITE BOUNDARY or at
UNRESTRICTED AREAS within the SITE BOUNDARY.

.8.9 x 10°° sec/m’

Q. = cumulative releuse of radionuclide 1 of noble

i
gas, tritium, I-131, I-133, or material in
particulate fora over the period of interest

(uCi)

The highest annual average X/Q for the GGNS SITE BOUNDARY or at
UNRESTRICTED AREAS within the SITE BOUNDARY is at the SITE
BOUNDARY, SW Sector, 0.85 miles. This value is taken -from ODCM
Reference 9 Table 2.
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2.2.2

Unzestricted Area Dose to Individual

b. Dose to an individual from tritium, I-131, I-133 and

radicactive materials in particulate form, with half-

lives greater than eight (8) days will be calculated

for the purpose of implementation of LCO 6 11.6 as

follows:

D
P

where:

'i

« dose to an individual from tritium, I-131, I-133

and radionuclides in particulate form, with
half-life greater than eight days (mrem)

17 ' g
3.17 x 107 IR, W Q

i

relative concentration at a controlling location
for an individual
-6* 3
X/0° « 8.3 x10 sec/m” for inhalation
and all tritium pathways
or

578" = 6.7 x 10°%" =% for food and
ground plane patrhways

the total dose factor fo. radionuclide i,
(mrem/yT per uCt/n’) for inhalation and all
tritium pathways and (n2 . mrem/yr per uCi/sec)
for food and ground plane pathways from

Tables 2.2-2a - d

* The highest annual averags X/Q and D/Q at or beyond the SITE

BOUNDARY is in the SW Sector (0.89 miles). These values are for

the controlling offsite receptor. These values are taken from

ODCM Reference 9, Table 2.
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2.2.2 Unreatxicsed Area Dose to Individual

Qi e cumulative release of radionuclide i of ncble
gas, tritium, I-131, I-133, or material in
particulate form over the period of interest
(uCi)

e. For the purpose of implementing TS 5.6.3, dose
calculations will be performed using the above
equations or with the substitution of average
meteorological parameters (most limiting parameters
will be used) which prevailed for the period of the
report.

2.2.3 Rose Proiection
Doses from gaseous effluents to UNRESTRICTED AREAS are

projected at least every 31 days as required by LCO 6.11.8.
These projections are made by averaging the doses (D'(. D’.
Dp) from previous operating history (normally the previous
six months) which is indicative of future expected

operations.
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IABLE 2.2-23

PATHWAY DOSE FACTORS FOR LCO 6.21.4 and
SECTION 2.2.0.R, (P))
i

Page 1 of 2

AGE GROUP  INFANT) L NA ) [INFANT)
1SQTORE  INHALATION FOOR.
H-3 6.46BE+02 0.000E+00 2.382E+03
c-14 2.646E+04 0.000E+0Q0 2.340E+05
NA-24 1.058E+04 1.979E+07 1.542E+0Q7
P-32 2.030E+06 0.000B+00 1.602E+11
CR-S1 1.284E+04 7.8648+06 4.700E+06
MN-54 9.996E+05 1.287E+09 31.900E+07
MN-56 7.168E+04 1.525E+06 2.862E+00
FE-55 8.694E+04 0.000E+00 1.351E+08
FE-59 1.015E+06 4.562E+08 3.919E+08
co-58 7.770B+05 6.194B+08 6.055E+07
CO-60 4.508BE+06 $.172E+09 2.098E+08
NI-63 3.388E+05 0.000B+00 3.493E+10
NI-6S% 5.012E+04 4.930E+08 3.020E+01
CU-64 1.498E+04 9.823E+05% 3.807E+06
ZN-65 6.468E+05 7.9078+08 1.904E+10
ZN-69 1.322E+04 0.000B+00 3,.855E-09
BR-83 1.808E+02 1.011E+04 9.339E-01
BR-84 4.0048+02 3.376E+05 1.256E-22
BR-85 2.044E+01 0.000E+00 0.000E+0Q0
RB-86 1.904E+05 1.4788B+07 2.234E+10
RB-88 5.572E+02 S.3199E+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 31.587E+06 3.215E+05
SR-92 1.400E+05 1.233E+06 5.00SE+01
Y-90 2.68BE+05 7.583E+03 9.406E+05
Y-91M 2.786B+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+0S 1.026E+01
Y-93 1.666B+05 3.620B+08 1.776E+04
ZR-95 1.750B+«06 3.975EB+08 8.257E+08
ZR-97 1.400E+08 4.921E+06 4.4468+04
NB-95 4.788B+05 2.491E+08 2.062E+08
MO-99 1.348E+05 6.60BB+06 31.108E+08
TC-99M 2.030B+03 3.013E+05 1.646E+04
TC-101 8.442E+02 3.253E+04 1.423E-56
RU-103 5.516B+08 1.804B+08 1.05SE+0S
RU-108 4. B44E+04 1.030B+06 3.204E+00
RU-106 1.156B+07 3.590E+08 1.445B+06
AG-110M 1.668R+06 31.649B+09 1.461E+10
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Page 2 of 2

AGE GROUY _ TINFANT) C A, ] CINEANT]
_LSOTOPE  INHALATION Q0D
TE-125M 4.466E+05 3.001E+06 1.508E+08
TE-127™ 1.312E+06 1.395E+08 1.037E+09
TE-127 2.436E+04 4.7C4E+03 1.359E+08
TE-129M 1.680E+06 31.290B+07 1.392E+09
TE-129 2.6328+04 4.395E+04 1.678E-07
TE-131M 1.988E+08 1.351E+07 2.28BE+07
TE-131 8.218E+03 4.929E+07 1.384E-30
TE-132 3.402E+05 7.098E+06 6.513E+07
I-130 1.596E+06 9.560E+06 8.754E+08
I-131 1.484E+07 2.985E+07 1.053E+12
I-132 1.694E+05 2.075B+06 1.188E+02
I-133 1.556E+06 4.259B+06 9.601E+09
I-134 4.452B+04 7.578E+05 8.402E-10
I-138 6.958E+05 4.210B+06 2.002E+07
Cs§-134 7.028E+CS 3.282E+09 6.801E+10
Cs8-136 1.345B+058 2.432B+08 5.79SE+09
cs-137 6.118E+05 1.337B+09 6.024E+10
Cs-138 8.764E+02 5.860B+05 2.180E-22
BA-139 S.096R+04 1.705B+08 2.874E-05
BA-140 1.596E+06 31.352B+07 2.410E+08
BA-141 4.746E+03 6.762B+04 3.141E-44
BA-142 1.554E+03 7.234E+04 0.000E+00
LA-140 1.680E+05 3.1148+07 1.8B0E+05%
LA-142 S.950E+04 1.269B+06 6.019E-06
CE-141 5.166E+05 2.199E8+07 1.366E+07
CE-143 1.162B+05 3.753E+06 1.536B+06
CE-144 9.842E+06 6.761E+07 1.334E+08
PR-143 4.326E+05 0.000E+00 7.845B+08
PR-144 4.284E+03 3.017B+03 1.171E-48
ND-147 3.220B+05 1.441E+07 5.743E+058
w-187 3.962E+04 3.915E+06 2.501B+06
NP-239 5.950B+04 2.823E+06 9.400E+04

Units: Inhalation,and all tritium pathways - mrem/yr per uCt/mj

Others - m

. mrem/yr per uCi/sec

Values based on standard NUREG-0133, Section $.2.1 assumptions unless
otherwise indicated.
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SECTION 2.2...8 (P)
Page 1 of 2

AGE_GROUP [ CHILD ] —— )
S8QTQRL INHALATION .
H-3 1.125E+03 0.000E+C0Q 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 S.781E+09
CR-S51 1.698E+04 §.506E+06 3.636E+05
MN-54 1.576E+06 1.625E+09 6.249E+06
MN-56 1.2328+05 1.068E+06 1.901E-51
FE-55 1.110E+05 0.000B+00 3.566E+08
FE-59 1.269B+06 3.204B+08 4.943E+08
CO-S8 1.106E+06 4.464EB+08 7.485E+07
Co-60 7.067B+06 2.532E+10 2.993E+08
NI-63 8.214E+05 0.000E+00 2.272C+10
NI-65 8.399E+04 3.451B+05 3.167E-51
CU-64 3.670B+04 6.876E+05 1.087E-0S
ZIN-65 9.953E+05 8.583E+08 7.801E+08
IN-69 1.018E+04 0.000E+00 0.000E+0Q0
BR-83 4.736E+02 7.079E+03 7.428E-57
ER-84 5.476B+02 2.363E+05 0.000E+00
BR-85 2.531E+01 0.000E+00 0.000E+00
RB-86 1.983E+08 1.035E+07 4.536E+08
REB-88 5.624E+02 3.779B+04 0.000E«0Q0
RR-8% 3.452E+02 1.452B+05 0.000E+00
SR-89 2.157E+06 2.509E+04 31.756E+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+0S 2.724E-48
Y-90 2.679E+08 5.308E+03 3.B0EE+05
Y-91M 2.812E+03 1.161E+08 0.000E+00
Y-91 2.627E+06 1.207E+06 1.872E+08
Y-92 2.390B+05 2.142E+05 S.428E-35
Y-93 3.8085E+05 2.534E+05 1.207B-07
ZR-95 2.231E+06 2.837B+08 4.763E+08
ZR-97 3.511E+08 3.4458+06 $.471E-01
NB-9S 6.142B+05 1.605B+08 1.738E+09
MO-99 1.3154E+08 4.626B+06 1.915E+05
TC-99M 4.810E+03 2.109B+08 5.394E-18
TC-101 5.846E+02 2.277B+04 0.000E+00
RU-1013 6.623R+08 1.2658+08 3.127E+09
RU-108 9.953EB+04 7.212B+08 4.590E-25
RU-106 1.432E+07 5.049E+08 §.384E+10
AG-110M 5.476R+06 4.019E+09 5.259E+08
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Page 2 of 2
AGE GRoup [ CHILD 1 T [ _CHILD 1
GROUND PLANK _ GCRS/ANL/MEAT*
TE-125M 4.773E+05 2.128B+06 4.438BE+08
TE-12™™ 1.480E+06 1.083E+08 31.5947E+09
TE-127 5.624E+04 3.293E+03 1.254E-08
TE-1295M 1.761E+06 2.305B+07 4.091E+09
TE-129 2.545%E+04 31.076B+04 0.000E«00
TE-131M 3.078E+05 9.459R+06 7.656E+03
TE-131 2.054E+03 3.450E+07 0.000E+0Q0
TE-132 3.774E+08 4.96BE+06 7.274E+06
I-130 1.B46E+06 6.692E+06 5.271E-04
I-131 1.624E+07 2.089E+07 4.293E+09
I-132 1.935E+058 1.452B+06 1.895E-57
I-133 3.8B48E+06 2.981E+06 1.017E+02
I-134 5.06%E+04 5.305E+058 0.000E+00
I-135 7.918B+08 2.947E+06 8.104E-15
CS-134 1.014E+06 8.007E+09 1.1B0E+09%
Cs-136 1.709E+05 1.702E+08 3.452E+07
Cs-137 9.0685E+0S 1.201E+10 1.040E+09
cS-138 8.3199E+02 4.102B+0¢ 0.000E+00
BA-139 §.772E+04 1.194E+0¢ 0.000E+00
BA-140 1.743E+0Q6 2.346E+%7 3.420E+07
BA-141 2.919E+03 4.734E4 04 0.000E+00
BA-142 1.643E+03 5.064E-04 0.000E+00
LA-140 2.257E+058 2.1B0E+07 4.284E+02
LA-142 7.58SE+04 8.886B+05 0.000E+00
CE-141 5.439E+05 1.540E+07 1.078E+07
CE-143 1.273E+»0S8 2.627B+06 1.963E+02
CE-144 1.195E+07 8.032E+07 1.476E+08
PR-143 4.329B+05 0.000E+00 2.815E+07
PR-144 1.565E+01 2.1128+03 0.000E+00
ND-147 3.282E+05 1.009B+07 1.174E+07
wW-187 9.102E+04 2.740B+06 2.176E+00
NP-239 6 .401E+04 1.976E+06 1.741E+03

Units: Inhalaticn.and all tritium pathways - mrem/yr per uct/n3
Others - m" . mrem/yr per uCi/sec

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

. Meat consumption assumed 75 percent beef and 25 percent mutton.
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NFANT

*)\

H-3 6.468E+02

C-14 2.646E+04
NA-24 1.056E+04
P-32 2.030E+06
CR-51 1.2B4E+04
MN-54 9.996E+05
MN-56 7.168E+04
FE-58S 8.694E+04
FE-S9 1.015E+06
co-58 7.770E+08
CO-60 4.508E+06
NI-63 3.388E+05
NI-65 S.012E+04
CU-64 1.498E+04
ZIN-65 6.468E+05
ZN-65 1.322E+04
BR-83 3.908E+02
BR-84 4.0048+02
BR-85 2.044E+01
RB-86 1.904E+05
RB-88 5.572E+02
RB-89 3.206E+02
SR-89 2.030E+06
SR-950 4.088E+07
SR-91 7.336E+04
SR-92 1.400E+05
Y-90 2.6BBE+0S
Y-91M 2.786E+03
Y-91 2.450E+06
Y-92 1.266E+0S
Y-93 1.666EK+05
ZR-95 1.750E+06
ZR-97 1.400B+08
NE-9%5 4, 788R+05
MO-99 1.348B+08
TC-99M 2.030E+03
TC-101 8.442E+02
RU-103 §.516E+05
RU-108 4.844E+04
RU-106 1.156R+07
AG-110M 3.668E+06
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.000E+0
.000E+00
.385E+07
.000E+00
.S506E+06
.625E+09
.06BE+«06
.000E+00
.204E+08
.464E+08
.532E+10
.Q00E+00
.451E+0S
.B76E+0S
.583E+08
.0C0E+00
.079E+03
.363E+05
.QO00E+00

03SE+07

.T79B+04
.452E+05
.509E+04
.000E+00
.S11E+06
.631E+08
.308E+03
.161E+05§
.207B+06
.142B+05
.534E+05
.837B+08
.445E+06
L605R+08
.626E+06
.109B+05
L27TE+04
.265E+08
.212B+05%
.049E+08
.019E+09

2.0-15

.382E+03
.340E+09
. 5428407
.602B+11
,700B+06
.300E+07
.B62E+00
.351E+08
.919E+08
.0SSE+07
LO98BE+08
L493B+10
.020E+01
.BOTE+06
.904E+10
.855E-09
.339E-01
.256E-22
,000B+00
L234E+10
.B74E-44
.183B-53
.258E+10
L.216B+11
.215E+05
.005E+01
.406E+05
.876B-15
.251B+06
.026E+01
.T76E+04
.257B+05
.446B+04
.062E+08
.108B+08
.E4EE+04
.423E-56
.0S55E+05
.204E+00
. 445B+06
L461E+10

RS /COW/M
.00CE+ 00
.Q00E+00
.Q00E+CO
.000E+00
.Q00E+00
.000E+00
.000E+0C
.000E+00
.000E+0Q0
.000E+00
.Q00E+00
.000E+00
.000E+00
.000B+00
.000E+00
.000B+00
.000R+00
.000E+00
.Q0CE+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000B+00
.00CR+00
.Q00E+00
.000B+C0O
.000E+00
.000E+00
.000E+0Q0
.000E+00
.C00B+00
.000E+00
.Q00E+00
.000B+00
.000E+Q0
.000B+00
.000E+00
.000R+00
.000E+00

OOOOOOOOOOOOOO')OOOOOOOOOOOOOOOOC:OOOOOOOOO0

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.000B+00
.Q0CE+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.CO0B+00
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
,000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000B+00
.000E+00
.000E+CO
.000E+00
.000E+00
.000E+00
.C00B+00
.000E+00
.000E+00
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TE-125M 4.466E+05
TE-127M 1.312E+06
TE-127 2.436E+04
TE-129M 1.680E+06
TE-129 2.632E+04
TE-131M 1.988E+0S
TE-131 8.218E+03
TE-132 3.402E+05
I-130 1.596E+06
I-131 1.484E+07
1-132 1.694E+058
I1-133 3.5563+06
I-134 4 .452E+04
I-138 6.958E+05
CS-134 7.028E+0S
CS-136 1.345R+05
Cs-1137 6.118E+05
Cs-138 8.764E+02
BA-139 5.096E+04
BA-140 1.596B+06
BA-141 4.746E+03
BA-142 1.554E+013
LA-140 1.6B0E+0S
LA-142 5.9550E+04
CE-141 5.166E+05
CE-143 1.162E+08
CE-144 9.B42E+06
PR-143 4.326E+05
PR-144 4.284E+03
ND-147 31.220E+08
Ww-187 3.962E+04
NP-239 5.950E+04

HNFENODN RN S

FP.IOI’NFNQ.“.UNUPNQ

.128B+0
.083E+05
L293E+03
.308E+07
.0768+04
.4539E+06
.450E+07
.968E+06
.692E+06
.0B9RB+07
.452B+06
.981E+06
.305B+08
.S47EB+06
.007B+09%
.702E+08
.201E+10
.102B+08
.194B+05
.346E+07
. T734R+04
L064R+04
.1B80E+07
.BBEE+05
.540E+07
.627E+06
.032E+07
.000E+00
.112E+03
.009B+07
.T40B+086
.976EB+06

b
1
b
1
b
2
1
6
8
1
1
9
8
2
6
$
6

“
2
2
3
0
1
6
1
1
i
7
1
S
2
9

.037E+0%
L359B+05
.392B+09
.678E~07
,288R+07
.384EB-30
.513B+07
.754B+08
.053B+12
.188E+02
.601E+089
.402B-10
.002B+07
.BO1E+10
.795E+09
.024E+10
.180R-22
.B74B-0%
.410B+08
L141B-44
.000E+00
.BBOR+0S
.019E-06
.366E+07
.5368+06
.334E+08
.BASE+0S
L.171B-48
.743E+05
.S01E+06
.400E+04

OOOOOOOOOOO0000000000000000000003

.000B+00
.000B+0C
.000B+00
.000B+00
.000B+00
.000R+00
.000E+00
.000R+00
.000B+00
.000B+00
.000E+00
.000B+00
.000B+00
.000B+00
.000R+00
.000B+00
.0008+00
.0008+00

Units: Xnkula:.‘oazm all tritium pathways - mrem/yr per ;.;Ct/m3

Others - m

, mrem/yr per uCi/sec

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

( Ba R LN *)\
.000E+00Q
.000E+00
.Q00EB+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000R+00
.000B+00
.000B+00
.000B+00
.000B+00
.000E+00
.000E+00
.000E+00
.000B+00
.000B+00
.000B+00
.000E+00
.000E+0C0
.000B+00
.00CE+00

Values based on standard NURBG-0133, Section §.3.1 assumptions unless otherwise

indicated.
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IABLE 2.2-20
PATHWAY DOSE FACTORS FOR LCO €.)1.6 AND
SECTION 2.2.2.R, (R,)

Page 1 of 2

AGE_GROUR |_HILD Y VD S~ - D N G D W -
ISOTOPE  INHALATION  GROUND PLANE O )

H-3 1.125E+03 0.000E+00 1.5S70E+03 2.341E+02 4.008E+03
C-14 3.589E+04 0.0C0E+00C 1.195E+09 31.834E+08 8.894E+08
NA-24 1.610E+04 1.385B+07 8.853E+06 1.728E-03 3.729E+0S
P-32 2.605E+06 0.000E+02 7.775EB+10 7.411E+09 1.366E+09
CR-51 1.698E+04 5.506E+06 5.398E+0¢ 4.661E+05 6.213E+06
MN-54 1.576E+06 1.625B+09 2.097E+07 8.011E+06 6.648E+08
MN-56 1.232E+058 1.06BE+06 1.865B+00 2.437E-51 2.723E+03
FE-S5 1.110B+08 0.000E+00 1.118E+08 4.571E+08 8.012E+C8
FE-S59 1.269E+06 3.204E+08 2.025E+08 6.338E+08 6.693E+08
Co-58 1.106B+06 4 .464E+08 7.080B+07 9.596E+07 3.771E+08
CO-60 7.067B+06 2.532E+10 2.391B+08 31.838E+00 2.095B+09
NI-63 8.214E+08 0.CO0E+00 2.964E+10 2.912E+10 3.949E+10
NI-65 B.399E+04 3.451B+05 1.909E+01 4.061E-51 1.211E+03
CU-64 1.670E+04 6.876E+US 3.502B+06 1.393E-08 §.159E+08
ZIN-65 9.953E+05 8.583E+08 1.101B+10 1.000E+0% 2.1648+09
ZN-69 1.018B+04 0.000E+00 1.123E-09 0.000B+00 9.8938-04
BR-83 4.736B+02 7.079E+03 4.3998-01 9.519E-57 S5.3698+00
BR-84 S.476B+02 2.363B+05 6.508B-23 0.000E+00 3.8238-11
BR-85 2.531E+01 0.000E+00 0.000B+00 0.000E+00 0.000B+00
RB-86 1.983E+05 . .035E+07 8.804E+05 S.816E+08 4.584B+08
RB-88 5.6248+02 3.779B+04 7.150B-45 0.000B+00 4.374E-22
RB-89 3.452E8+02 1.452E+05 1.715B-53 0.000E+00 1.642B-26
SR-89 2.1578B+06€ 2.509E+04 6.618B+09 4.815E+08 3.593E+10
SR-90 1.010E+08 0.000E+00 1.1178+11 1.040E+10 1.243E+12
SR-91 1.739B+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 9.171B+05 4.879B+05 €.569E+07
Y-91M 2.812E+03 1.161E+05 5.198E-16 0.000E+00 1.737E-08
Y-91 2.627E+06 1.207B+06 5.199B+06 2.400E+08 2.484E+09
Y-92 2.390E+08 2.142E+05 7.310E+00 6.959B-15 4.576B+04
Y-93 3.885B+08 2.534B+05 1.573B+04 1.5478-07 4.482B+06
ZR-95 2.231E+06 2.837E+08 8.786B+08 6.106B+08 8.843E+08
ZR-97 3.511E+08 3.445E+06 4.199B+04 7.015B-01 1.248E+07
NB-95§ 6.142E+05 1.605E+08 2.287B+08 2.228B+09 2.949B+08
MO-99 1.354B+08 4.626R+06 1.738E+08 2.456E+05 1.647B+07
TC-99M 4.810B+03 2.109B+08 1.4748+04 6.915SE-18 §.255E+03
TC-101 5.846E+02 2.277E+04 5.5938-58 0.000E+00 4.123E-29
RU-103 6 .623E+05 1.285B+08 1.108E+08 4 .009E+09 31.971E+08
RU-108 9.953E+0¢ 7.212B+08 2.493E+00 §.885B-25 5.981E+04
RU-106 1.4328+07 5.049E+08 1.437B+06 6.902E+10 1.159E+10
AG-110M S.476E+06 4.019E+09 1.678B+10 6.7428+08 2.581E+09
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TE-128 4.773E+0S 2,128E+06 7.377E+07 S.630E+08 31.506E+08
TE-127M 1.480E+06 1.083B+08 5.932E+08 $.060E+09 3.769E+09
TE-127 5.624E+04 3.293E+03 1.191B+05 1.607E-08 3.903E+05
TE-129M 1.761E+06 2.305E+07 7.961E+08 5.245E+09 2.460E+09
TE-129 2.549E+04 3.076E+04 6.166E-08 0.000E+00 7.204E-02
TE-131M 3.078E+05 9.459E+06 2.244B+07 9.815E+03 2.163E+07
TE-131 2.054E+03 3.450E+07 8.489E-32 0.000E+00 1.349E-14
TE-132 3.774E+05 4.968E+06 4.551E+07 9.325E+06 3.111E+07
I-130 1.846E+06 6.692E+06 3.B4ASE+0E 6.758E-04 1.370E+08
I-131 1.624E+07 2.089E+07 4.333E+11 5.503E+09 4.754E+10
I-132 1.935E+05 1.452E+06 5.129B+01 2.429E-57 7.314E+03
I-133 1.848E+06 2.981E+06 3.945B+09 1.304E+02 8.113E+08
I-134 S.069E+04 S.305E+05 3.624B-10 0.000E+00 6.622E-03
I-138 7.918E+05 2.947E+06 8.607E+06 1.039E-14 9.973E+06
CS-134 1.014E+06 8.007E+09 3.715B+10 1.513B+09 2.631E+10
CS-136 1.709B+05 1.702E+08 2.773E+09 4.426E+07 2.247B+08
C$-137 9.065B+05 1.201E+10 3.2248+10 1.334E+09 2.392E+10
Cs-138 8.399E+02 4.102B+05 5.528B-23 0.000E+00 9.133B-11
BA-139 5.772E+04 1.194E+08 1.231E-05 0.000E+00 2.950B+00
BA-140 1.743E+06 2.346E+07 1.171E+08 4.384E+07 2.767B+08
BA-141 2.919E+03 4.734E+04 1.210B-45 0.000E+00 1.605E-21
BA-142 1.643E+03 5.064E+04 0.000B+00 0.000E+00 4.105B-39
LA-140 2.257E+08 2.180E+07 1.894E+05 5.492E+02 3.166E+07
LA-142 7.585E+04 8.886E+05 2.904E-06 0.000EB+00 1.582E+01
CE-141 5.439E«05 1.540B+07 1.361E+07 1.382E+07 4.082E+08
CE-143 1.273E+05 2.627E+06 1.488B+06 2.516B+02 1.364E+07
CE-144 1.195E+07 8.032E+07 1.326E+08 1.893E+08 1.039E+10
PR-143 4.329R+05 0.000E+00 7.754B+05 31.609E+07 1.575E+08
PR-144 1.565E+03 2.112B+03 2.040R-50 0.000E+00 3.829B-23
ND-147 3.282E+08 1.009B+07 5.712B+08 1.505B+07 9.197E+07
w-187 9.102E+04 2.740R+06 2.420B+06 2.790E+00 5.380E+06
NP-239 6.401E+04 1.97SE+06 9.138E+04 2.232E+03 1.3578+07

Units: Inh;la:icnzand all tritium pathways - mrem/yT per ucx/n3
Others - m° . mrem/yr per uCi/sec

Values based on standard NUREG-0133, Section 5.3.1 assumptions unless otherwise
indicated.
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Page 1 of 2

A TEBeGE [TEEMGER TREBUGERL

H-3 1.272E+03 0.000E+0Q0 9.941E+02 1.938E+02 2.588E+Q1
C-14 2.6008+04 0.000E+00 4.859E+08 2.040E+08 3.690E+08
NA-24 1.376E+04 1.3858+07 4.255B+06 1.084E-03 2.389E+05
P-32 1.888E+06 0.000B+00 3.153E+10 3.931E+09 1.608E+09
CR-S1 2.096B+04 5.506E+06 8.387B+06 9.471E+05 1.037E+07
MN-54 1.9848+06 1.625E+09 2.87SE+07 1.436E+07 9.320E+08
MN-56 5.744E+04 1.068B+06 4.856E-01 8.302E-52 9.451E+02
FE-S55 1.240E+05 0.000B+00 4. 4548407 2.382E+08 3.259E+08
FE-59 1.528E+06 3.204E+08 2.861E+08 1.171E+09 9.895E+08
CO-58 1.344E+06 4.464E+08 1.095E+08 1.942E+08 6.034E+08
Co-60 8.720B+06 2.532E+10 3.621E+08 7.600E+08 31.238E+09
NI-63 5.800E+05 0.000E«00 1.182E+10 1.519B+10 1.606E+10
NI-65 3.672E+04 3.451B+08 4.692B+00 1.305B-51 3.966B+02
CU-64 6.144E+04 6.876E+05 3.293E+06 1.713E-05 6 .465E+05
ZN-65 1.240B+06 8.583E+08 7.315B+09 8.688E+08 1.471E+09
ZN-69 1.584E+03 0.000B+00 1.760E-11 0.000E+00 2.0678-05
BR-83 3.440B+02 7.0798+03 1.7908-01 $.066R-57 2.911B+00
BR-84 4.328E+02 2.3638+058 2.8778-23 0.000B+00 2.251B-11
BR-85 1.832E+01 0.000E+00 0.000EB+00 0.000E+00 0.0008+00
RB-86 1.904E+05 1.0358B+07 4.746B+09 4.101E+08 2.772B+08
RB-88 S.456E+02 31.779E+04 3.886E-45 0.000E+00 3.168B-22
RB-89 3.520E+02 1.452E+05 9.774E-54 0.000B+00 1.247E-28
SR-89 2.416E+06 2.509E+04 2.674B+09 2.545B+08 1.513E+10
S§R-90 1.080E+08 0.000B+00 6.612E+10 8.049E+09 7.507E+11
SR-91 2.592E+058 2.511E+06 2.409B+08 5.794E-17% 1.291E+06
SR-92 1.192E+05 8.631B+05 2.277B+01 2.516E-48 1.012E+04
Y-90 5.592E+08 5.308E+02 1.074E+06 7.470B+08 1.025B+08
Y-91M 31.200E+03 1.161E+05 5.129B-18 0.000E+00 2.285E-07
Y-91 2.936E+06 1.207B+06 6.475E+06 3.310E+08 3.212E+09
Y-92 1.648E+05 2.142E+05 2.828E+00 3.522E-135% 2.350B+04
Y-93 5.7928+05 2.534R+05 1.312E+04 1.688E-07 4.983E+06
ZR-95 2.688E+06 2.837B+08 1.201E+06 1.092B+09 1.253E+09
ZR-97 6.304E+05 3.445EB+06 4.225B+04 9.231E-01 1.673E+07
NB-95 7.512B+08 1.605E+08 3.338B+08 4.251E+09 4.551E+08
MO-99 2.688E+05 4.626E+06 1.023E+08 1.892B+08 1.293E+07
TC-95M 6.128EB+03 2.109B+08 1.055R+04 6.471E-18 5.011E+03
TC-101 6.672E+02 2.277E+04 3.2878B-58 0.000E+00 3.229E-29
RU-103 7.832B+08 1.265E+08 1.513E+08 7.163E+09 5.706E+08
RU-108 9.040R+04 7.212B+08 1.263B+00 3.900E-25 4.039E+04
RU-106 1 608E+07 5.049B+08 1.7998+06 1.130B+11 1.484E+10
AG-110M 6.752E+06 4.019E+08% 2.559E+10 1.345E+09 4.031E+09
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-

HALAT L ON
TE-125M 5.360E+05
TE-127M 1.656B+06
TE-127 8.080E+04
TE-125M 1.976B+06
TE-129 3.296E+03
TE-131M 6.208E+0%
TE-131 2.336E+03
TE-132 4.632E+08
I-130 1.488%+06€
I-131 1.464E+07
I-132 1.512B+05
1-133 2.920E+06
I-134 3.952E+04
I-135 6.208B+08
CS-134 1.128E+06
Cs-136 1.936B+05
cs-137 8.480E+05
cs-138 8.560E+02
BA-139 6.464E+03
BA-140 2.032E+06
BA-141 3.288E+03
BA-142 1.912E+03
LA-140 4.872E+05
LA-142 1.200E+04
CE-141 &§.136E+05
CE-143 2.552E+08
CE-144 1.336E+07
PR-143 4.832E+08
PR-144 1.7528+03
ND-147 3.720E+05
w-187 1.768E+05
NP-239 1.320E+05

.128E+0

.083B+05
L293E+03
.30SE+07
.Q76E+04
.459B+06
.450E+07
.968EB+06
.692E+06
L0898+07
.452E+06
.981E+06
.JO0SE+0S
.947B+06
.007B+09
.702E+08
.201E+10
.102B+08
.194B+05%
L146B+07
.734E+04
.064B+04
.180E+07
.B86E+05
.540B+07
L,627E+06
.032B+07
.0008B+00
.112E+02
.009B+07
.740B+06
,976B+06

HNHNO.NF.N“‘NP’PP.NMNPNO‘UOQNUHN‘

8
3
9.572B+04
4.602E+08
2.196E-09
2.529E+07
2.879B-32
8.581E+07
1.742E+08
2.195E+11
2.242R+01
1.674B+09
1.5838-10
3.777B+06
2.310B+10
1.
1
3
T
B
4
0
2
2
i
1
1
9
1
- |
2
1

759E+09

.781E+10
.149B-23
.741E-07
.483E+07
,922B-46
.000B+00
L291E+0S
.574B-07
.696E+07
.671B+06
.655E+08
.553B+05
.238E-53
,116E+05
.646B+06
.060B+05

Units: Inhala:ion,and all tritium pathways mrem/yr per

Others - m

. mrem/yr per uCi/sec

UUNOMUUM0.00UOOUUP“OJPU‘NOPOUPU.

.689E-08
.966E+05
.000E+00
.447E+04
.000E+00
.300E+07
.00SE-04
. 645E+0%
.389E-57
.234B+01
.000B+00
.963B-15
.231B+0%
.671E+07
,634B+08
.000R+00
.000E+00
.663E+07
.000EB+00
.000E+00
.689E+02
.000E+00
.252B+07
.695E+02
.089E+08
.817E+07
.000EB+00
.452E+07
.989E+00
.387B+02

uCi/u3

values based on standard NUREG-0133, Section 5.3.1 assumptions unless

otherwise indicated.
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,B18B+07
.276E+Q7
.140E+10
.262E+03
.587E+08
.854E-03
.BI2B+06
,671R+10
.T08R+08
L.348R+10
.9358-11
.4728-01
.130B+08
.699B-22
.269E-39
.104E+07
.B6BE+00
.404E+08
.040B+07
.326B+10
.310E+08
L0978-26
.4248+08
,839E+06
.097B+07

Revision 17 - 03/95%



H-3
C-14
NA-24
P-32
CR-51
MN-S4
MN-56
FE-55
FE-S9
CO-58
CO-60
NI-€3
NI-65
CU-64
ZIN-65
ZN-69
BR-83
BR-84
BR-85
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91M
Y-91
Y-92
¥-93
ZR-9S
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103
RU-108
RU-106
AG-110M

.2648+03
,B16R+04
.024B+04
.320B+06
.440B+04
.400B+06
.024E+04
.4c9RB+04
L0162 406
.280B+08
.965K+06
.320B+05
.232R+04
.896R+04
,640B+05
.200R+02
.408K+02
.128B+02
.280B+01
.352R+05
.8728+02
.560K+02
.400L+06
.920RB+07
.912B+0%8
.304B+04
.056B+05
.920R+03
.704R+06
.3528+04
.416K+08
.768B+06
,232R+08
.048R+05
.4808B+08
,160R+03
L9928+02
.048E+05%
.B168+04
.360R+08
.632R+06

.000R
.000R+00
1.3858+07
0.000E+00
5.S06R+06
1.625K+09
1.068B+06
0.000B+00
3.204R+08
4 .464R+08
2.5328+10
0.000B+00
3.451R+05
6.876R+05
8.5838+08
0.000E+00
7.0798+03
2.3638+08
0.000E+00
3.
3
b
2
0
2
8
5
1
b
2
2
2
3
1
4
2
3

¢60

035R+07

.779B+04
.452B+0%
.509R+«04
.000E+00
.511E+06
.631R+05
.308B+03
L,161R8+08
.307RB+06
.,142B+08
. 5348408
.837R+08
4458+06
.6058+08
L626R+06
L.109R+08
L277R+04
1.265B+08
7.212R+08
S.

4.0198+09

049E+08

2.0-21

B
2
1
F)
2
9
3
6
1
2
)
S
b
1
0
2
P!
]
1.
4
1
9
7
1
+
9
7
9
2
-
S
|
1
b
s
1
i

“e), .

.629B+02
LE34E+08
L438B+06
.7098+10
.187E+06
.S788+07
.328R-01
.S11B+07
.326E+08
.SE5B+07
,082R+08
LT7298B+09
L2198+00
.0318+06
.365R+09
.4078-12
.395%-01
.6098-23
.000B+00
L604RB+09
139845
.523E-54
4518+08
.680E+10
.3778B+08
.6758+00
.S511RB+08
.743R-19
.726B+06
.7728-01
.388R+03
.587R+05
L707R+04
.786R+08
.7418+07
.5538+03
.813R-58
L189K+08
.440R-01
.320B+06
.198R+10

.248R+02
L414R+08
1.356R-03
4.651E+09
1.772E+06
2.8128+07
4.958R-52
2.933B+08
2.080B+09
3.703R+08
1.4138+09
1.888K+0
7.405R-52
2.3078-08
1.1328+09
0.0008+00
8.648K-57
0.000R+00
0.0008+00
4.9148+08
0.000R+00
0.
3
3
7
2
1
0
3
2
2
1
1
7
2
p
0
1
3
1
3

CON/M

000R+00

.0148+08
L244R+10
.233E-10
L3348-48
L,141B+06
.000B+00
L331B+08
.657R-35
.0758-07
.903R+09
L292R+00
.748E+09
.318R+05
,439K-18
.000R+00
.229B+10
,533R-25
L811B+11
.5238+09

1
9
S
2
9
6
3
1
2
7
1
1
4
V
0
2
3
1
9
6
1
8
1
1
2
1
5
1
2
4
b
S
3
S
3
1
3

.26
.276B+08
.690K+08
.403B+09
.168E+07
.585B+08
.0B28+02
.096E+08
.875B+08
.252B+080
.1398+09
.040B+10
.026R+02
.B41E+05
.Q09B+09
.3038-08
.475K+00
L475R-11
.000R+00
L217R+08
.4288-22
.385K-26
.9618+09
.046B+11
.451B+06
.452R+02
.410B+08
.5278-08
.B14B+09
.603R+04
.517R+06
.194RB+09
L1088+07
.798R+08
L426R+07
.1878B+03
.5028-29
.577B+08
L294R+04
L2478+10
.979R+09

(J

0B+03
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TE-125M 3.136E+05
TE-127M 9.600E+05
TE-127 $.736E+04
TE-129M 1.160E+06
TE-129 1.936E+03
TE-131M 5.560E+05
TE-131 1.392E+03
TE-132 5.096E+05
I-130 1.136E+06
I-131 1.192E+07
I-132 1.144E+05
I-133 2.152E+06
1-134 2.9B4E+04
I-138 4.480E+05
CS-134 8.480E+05
CS-136 1.464E+05
C§-137 6.208E+058
cs-138 6.2088+02
BA-139 3.760E+03
BA-140 1.272E+06
BA-141 1.936E+02
BA-142 1.192E+03
LA-140 4.584E+05
LA-142 6.328BE+03
CE-141 31.616E+05
CE-143 2.264E+05
CE-144 7.776E+06
PR-143 2 .8B0BE+0S
PR-144 1.016E+03
ND-147 2.208E+05
wW-187 1.5528+05
NP-2389 1.192E+08

L293B+03
.305E+07
.076E+04
.459B+06
.450E+0Q07
.968E+06
.692E+06
.089E+07
.452E+06
L981E+06
.305EB+05
.947E+06
.007E+0%
.TO02E+08
.201E+10
.102E+05
.194B+05
.346E+07
.T734E+04
.064E+04
.180B+07
.886B+05
.540E+07
.627E+06
.032E+07
.000E+00
.112B+03
.009E+07
.740B+06
.976B+06

HNPNO.NH.N\I.NHﬁHF.N“NHNGOQUUN“PN‘

COW/ M
.626E+07
.860E+08
.278E+04
.028E+08
.1678-10
.753B+07
.578E-32
.324E+07
.0S0B+08
.388E+11
.342E+01
.891B+08
.491B-11
.2178B+06
.345E+10
.036E+09
.010E+10
.786R-23
.322E-08
.538E+07
.677E-46
.000E+00
.672E+05
.S03E-08
.253E+07
.149E+06
.209E+08
.923E+05
.716E-54
.231E+05
.796EB+06
.3BSE+04

.034E-08
.698BE+09
.Q00E+00
.190E+04
.000E+00
L287E+07
.272E-04
.034E+09%
.816E-57
.3326E+01
.000E+00
.644E-15
.565E+09
.T24E+07
.193E+09
.000E+00
.000E+00
L.917R+07
.000E+00
.000B+00
.385E+03
.000E+00
.E32E+07
.547E+02
.928E+08
.204E+07
.000E+00
.935E+07
.512E+00
.152E+03

Units: Inzulacionzmd all tritium pathways - mrem/yr per uCi/m3

Others - m

values based on standard NUREG-0133, Section 5.3.1 assumptions unless

otherwise indicated.

GRAND GULF, UNIT 1

. mrem/yr per uCi/sec

2.0-22

.41BE+09%
.532E+05
.261E+09
.BO6E-03
.428E+07
.S57SE-15
.312E+08
.BO9E+Q7
.785E+10
.016E+03
.331E+08
.544E-03
.731E+06
.110B+10
.675B+08
L696RB+09
.730B-11
,2258-02
.646E+08
.308E-22
.463E-239
L327E+07
.999E-01
.097E+08
.7S8E+0Q07
.112E+10
.T48E+«08
.303E-26
.853E+08
.046E+07
.B72E+07
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NEAREST
GARDEN,
DIRECTION MILES**
.3 N 0. 3 N/A
B NNE 0.7% 2.958-6 >5 N/A
C NE 0.66 2.30E-6 4.78 2.18E-10
D ENE 2.67 2.00B-7 2.8 4.90E-10
E 4 0.61 1.60E-6 0.81 2.96E-09
4 ESE 3.3 2.578-7 »>5 N/A
G SE 2.11 3.10B-7 >5 N/A
H SSE 1.13 1.40B-6 4.16 3.92R-10
;i_w S 3.11 4.958B-7 >8 N/A
K SSW 2.7 1.40E-6 2.17 1.30E-5
L SW 0.89 8.30E-6 0.89 6.70E-9 y
M WSW >5 N/A >5 N/A l
N w >$ N/A >5 N/A
P WNH 4.78 4.73B-7 4.78 2.30E-10
|9 NW >8 N/A >5 N/A
R NNW 1.08 2.60B-6 >$ N/A
* w

Table 2.2-3 b.sed on 1994 Land Use Census

The most limiting age group, child, is assumed.

. vValues from ODCM Reference 5.

++ Distances shown are actual miles in each sector. In caser vh‘;o dispersion
parameters were not available for a location they were taken from the closest
distance interval tc the plant.

N/A: No residence/garden within § miles.
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The most limiting age group, infant, is assumed.

B Values from ODCM Reference 9.

** Distances shown are actual miles in each sector.

GRAND GULF, UNIT 1

Revision 17 - 03/98

DIRECTION

A N 0.79 4.1E-6 8.2E-9

& NNE 0.66 3.6E-6 7.7E 9

¢ NE 0.63 2.58-6 6 6E-9

D ENE 0.63 2.0B-6 5.8E-9

B B 0.58 1.9B-6 4.9E-9

F ESE 0.8%5 2.0R-6 5.9E-9

G SE 0.51 2.8B-6 8.2E-9 b

H SSE 0.46 5, 6E-6 1.6E-8

J 5 0.61 5. 8E-6 1.2B-8

KX SSW 0.65 8.4B-6 1.0B-8

L SW 0.85 8.98-6 7.28-9

v WSW 1.07 8.48-6 5.18-9

X - 1.14 5.4B-6 3.4E-9 |

¥ WNW 1.34 2.68-6 1.9E-9 i
9 NW 1.37 1.6B-6 1.6E-9

3 NAw 1.02 2.88-6 4.0B-9 4]




B NNE 0.5 Recreational §.438E-6 1.204E-8
Vehicle
Laydown Area
R NNW 0.5 Energy 8.422E-6 1.310E-8
Services
Center’
Q NW 0.7% Gin Lake' 3.958E-6 4.531!-Li
P WNW 0.7% Hamilton Lake' | 6.266B-6 | 5.21SE-9

'These locati~ns occupy multiple sectors. In each case the SITE BOUNDARY
locations used in the dose calculation was limiting.
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2.3 Matsorological Model
2.3.1 Atmcaphezic RigRersion

The atmospheric dispersion for gaseous releases may be

calculated using a ground level, wake-eplit form of the

straight
X/Q =
where:
r -
L.} ™
J =
-
L -
vhere:
g -
T .
b -

GRAND GULF, UNIT 1

line flow model.
atmospheric dispersion (sec/m?)

.01 20k
rul

distance (m) from release point to location of
interest

plume depletion factor at distance r from ODOM
Figure 2.3-1

wvind speed at ground level (m/sec)

open terrain recirculatiom factor at distance r,
from ODCM Pigure 2.3-4 (not used)

the leaser of (¢ + n;)“ or Vi ¢
v

vertical standard deviation (m) of the plume at
distance r for ground level releases under the
stability category indicated by ‘i‘, from ODCM
Figure 2.3-2

temperature differential with vertical
separstion (*K/100m)

height of the reactor building » 53.3m
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Relative deposition per unit arsa for all releases is
calculated for a ground level release as follows:
D/Q = relative deposition per unit area (m‘zi

© .58 (©)
g

T
where:

D9 = relative deposition rate at distance r for ground

level releases from ODCM Figure 2.3-3

X/Q and D/Q values were calculated using the methodology of NUREG/CR-2919
"XONNOO: Computer Program for the Metecorological Evaluation of Routine
pffluent Releases at Nuclear Power Stations”.

GGNS gaseous releases are ground level.

Additional information on the X/Q and D/Q calculations can be found in
ODCM References 9 and 10.
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2.4 Refizitiona of Gaseous EIfluents Paramaters

b =
C =
R
D .
g
D N
(=]
D -
P
ol -
]
Pep *
D -
p
D -
Y
D/Q =
¢ -
F =
K =

GRAND GULF, UNIT

height of reactor building (m) (2.3.1)

count rate of the station vent monitor corresponding to
grab sample radionuclide concentrations (2.1.1)

count rate of station vent monitor corresponding to a 1.0
uCi/ml concentration of Xe-133 (2.1.2)

relative deposition rate for ground level releases from
Pigure 2.3-3 (m %) (2.3.2)

average organ dose rate in current year (mrem) (2.2.1.b)

dose to an individual from radiciodines and radionuclides in
particulate form, with half-life greater than eight days (mrem)
(2.2.2.b)

average skin dose rate in current year (mrem) (2.2.1.a)

average total body dose rate in current year (mrem)
(2.2.1.2)

air dose due to beta emissions from noble gas radio-nuclide i
(mrad) (2.2.2.a2)

air dose due o gamma emissions from noble gas radio-nuclide i
(mrad) (2.2.2.a)

relative deposition per unit ares (m 2) (2.3.2)

plume depletion factor at distance r for appropriate
stability class and effective height from Pigures 2.3-2 and
2.3-3 (2.3.1)

fraction of current year elapsed at time of calculation
{2:3:3)

open terrain recirculation factor at distance r from
Pigure 2.3-1 (2.3.1)
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D
“n

Refinisicna cof Gassoua ESfluents Paramecera (Continued)

total body dose factor for Kr-89, the most restrictive
isotope (mrem/yr per uCi/n’). from Table 2.1-1 (2.1.2)

total body dose factor due to gamma emigsions from
isotope 1 (mrem/yr per uC1/us) from Table 2.1-1 (2.1.1)

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

limiting dose rate to the skin based on the limit c¢f 3000 mrem
in one year. (2.1.1)

skin dose factor for Kr-89, the most restrictive isotope
(mrem/yr per uCi/m?) from Table 2.1-1 (2.1.2)

skin dose factor due to beta emissicns from isctope i (mrem/yr
per uCi/m?), from Table 2.1-1 (2.1.1)

air dose factor for Kr-89, the most restrictive isctope
(mrad/yr per uCi/m?) from Table 2.1-1 (2.1.2)

air dose factor due to gamma emissions from isctope i (mrad/yr
per uCi/m?) from Table 2.1-1 (2.1.1)

airr dose factor due to beta emissions from noble gas
radionuclide i (mrad/yr per uCi/m?) from Table 2.1-1 (2.2.2.a)

dose parameter for radionuclide i, (mrem/yr per uCi/m?) for
inhalation from (m*' ' mrem/yr per uCi/sec) for other pathways,
from Table 2.2-1 (2.2.1.b).

rate of release of noble gas radionuclide i (uCi/sec) (2.1.1)

average release rate for the current year (uCi/sec) of isotope
i of tritium, I-131, I-133 or other radionuclide in particulate
form, with half-life greater than eight (8) days (2.2.1.b)

cumulative release of radionuclide i of noble gas, tritium, I-
131, I-133, or material in particulate form over the period of
interest (uCi) (2.2.2.a) (2.2.2.Db)
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2.4 Rafiniticna of Gaseous ELLluencs Parametsza (Contioued)

57: - assigned release rate value of, for example, 1.0 uCi/sec, Xe-
133; related to definition of C' for the vent. (Note 3)

R B dose factor for radionuclide i, (mrem/yr per uCi/m’) or
(u2 " mrem/yr per uCi/sec)

R - count rate per mrem/yr to the skim. (2.1.1)
R - count rate per mrem/yr to the total body. (2.1.1)
R - conservative count rate per mrem/yr to the skin. (2.1.2)

R" - conservative count rate per mrem/yr to the total body (Xe-133
detection, Kr-89 dose). (2.1.2) y

r - distance (m) from release point teo location of interest for
dispersion calculation. (2.3.1)
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2.4 pRefizitions of Casecous Effluents Parametexs (continued)

X/Q =

X7Q

X7e

GRAND GULF,

ONIT 1

count rate of station vent noble gas monitor at alarm setpoint
level. (2.1.1)

vertical standard deviation of the plume with building wake
correction (m). (2.3.1)

vertical standard deviation (m) of the plume at distance r for
effective height under stability category indicated by T(m)
from Pigure 2.3-2. (2.3.1)

temperature differential with vertical separation (°K/100m).
23,33

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

controlling sector annual average atmospheric dispersion at the
site boundary for the appropriate pathway (sec/m?). (2.2.1.b)

relative concentration for unrestricted areas (sec/m?).
$3.3:.3:8)

atmospheric dispersion (sec/m?) (2.3.1)

highest sector annual average atmospheric dispersion at the
unrestricted area boundary (sec/m?) (2.1.1)

relative concentration for unrestricted areas (sec/m?)
(2.2.2.a)
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Reference 7, Figure 2

Graph taken
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Fisnixe 2.2-2

~

(Leatters denote Pasquill Stability Clase)
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Graph taken from Reference 7, Figure |
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Pisure 2.2:0
(ALl Atmospheric Stability Classes)
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2.5 Gassous Radwaste Trsatment SvEiem
The instruments required to be checked by LCO 6.11.7 to ensure that
the GASEOUS RADWASTE TREATMENT (Offgas) SYSTEM is functioning are:
L. Adsorber train bypasse switch (1NE4-HS-M611l)
2. Bypass valve indication (1N64-FO045)
when the adsorber train typass switch is in the TREAT position and

the bypass valve indicates closed, the GASEOUS RADWASTE TREATMENT
(0Offgas) SYSTEM is functiocning.

NOTES for ODCM Figquie 2.2-4
A flow diagram for the Gaseous Radwaste Treatment System ig provided
on the following page. Notes for the diagram are listed below.
(1) The charcoal beds are bypassed during startup until an
adeq. - ce dewpoint is cbtained in the process stream.
(2) This pathway may be utilized for power levels s 5%.

(3) Standby Gas Treatment System not normally operated.
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2.6 Adnual Dose Commilment

1f required, the annual (calendar year) dose or dose commitment tO
any MEMBER OF THE PUBLIC will be calculated by summing the following
doses for the calendar year:

° Direct radiation dose

& Liquid effluent dose (DT‘“)

v Noble gas dose (DY' D’)

. Particulate dose (D )

These calculations are required only if the liquid or gaseous

effluents exceed twice the limits of LCOs 6.11.2, 6.11.5 and 6.11.6.

2.6.1 Rizect Radiaticn Dose MeAsuIsmens
LCOs 6.11.2, 6.11.5 and 6.11.6 require the determination
of cumulative dose contributions to a MEMBER OF THE PUBLIC
from direct radiation from the reactor units and from
radwaste storage tanks. This requiremant is applicable
only under conditions set forth in Action B.1 of the
applicable LCO. This determination is made by the
utilization of direct radiation msasurements from
indicator thermoluminescent dosimeters (TLDs) located near
the GGNS property line in each of the 16 meteorological

sectors.
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Measurement® from these TLDs npriunt the direct
radiation generated by the facility plus normal background
radiation. The locations are identified in ODCM Table
3.0-3 by the following TLD numbers:

M-16 M-22 M-41 M-86
M-20 M-25 M-23 M-92
M-19 M-27 M-17 M-93
M-21 M-28 M-45 M-94

Control TLDs are also utilized to differentiate between
background radiation and direct radiation from the
facility. The following two TLDs are designated as
controls based on the criteriom that they are located ten
miles or greater from the facility. Exact locations are
identified in ODCM Table 3.0-3.

M-14
M-33
The difference between the aversged quarterly radiation

measurements of the indicator TLDs and the comntrol TLDs
represents the direct radiatiom dose to a MEMBER OF THE
PUBLIC from the operating facility.
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3.0 RARAQLOGICAL ENVIRONMENTAL MONITORING
3.1 Sameling Locasions
Sampling locations to fulfill the requirements of LCO 6.12.1, as
described in ODCM Table 6.12.1-1, are identified in ODCM Tables

3.0-1 through 3.0-3 and shown on maps in ODCM Figures 3.0-1 and
3.0-2.
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ALR SAMPLERS

NUMRER ELGURE RRCATION

AS-1 PG 3.0-2 Southeast of GGNS at the Port Gibson City Barm
(Sector G Radius, 5.5 miles)

AS-3 61VA 3.0-2 NNE of GGNS on Hwy. 61, north of the
Vicksburg Airport (Sector B Radius, 18 miles)

AS-5 TC 3.0-1 S of GGNS at the former Training Center
(Sector J Radius, 0.4 miles)

AS-6 BF 3.0-1 SSW of GGNS at the GGNS Ball Field
(Sector K Radius, 0.4 miles)

AS-7 UR 3.0-1 SSE of GGNS at the IBEW Union Hall

(Sector H Radius, 0.5 miles)
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IARLE 3.2-2

QRCM

MISCRLLANEQUS COLLECTION JITES

Page 1 of 2

MILE SAMPLES (CONTROL IQGATION) — EIGURE

ALCONT

SASTERN WAIER

McGee Cistern

Willis Cigstern

AAWELL

GRAND GULF, UNIT 1

3.

0-2

3.0-3

Located SSW of GGNS at Alccrmn
State University
(Sector K Radius 10.5 miles)

Located north of GGNS at the
McGee house on Prazier Road
(Sector A Radius 0.9 miles)

lucated at the C. B. Willis hcuse
on Shiloh Road ENE of GGNS near
the Shiloh Baptist Church (Secter
U Radius 6 miles)

PORT GIBSON WELLS - Taken from
distribution system or one of the
five wells (Sector G Radius 5.0
milaes)

Arnold Acres Well
(Sector J Radius 1.1 miles)
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M1SCRLANEO0S CRLLECTION STTES
Page 2 of 2
SURFACE WATER EIGURE
Upstream 3.0-1 At least 4500 ft upstream of the

Dowvnatream 3.0-1
Discharge Basin 3.0-1
SERIMENT SAMPLES

SEDHAM 3.0-1
VEGETATION

Broadleaf Vegetation 3.0-1
NOIE:

ELSH SAMPLES

Fish and Invertebrates

3.0-3a

GGNS discharge point into the
Mississippi River to allow
adequate mixing of the
Mississippi and Big Black Rivers
(Sector Q-R, 1.8 miles)

At least 5000 ft downstream of
the GGNS discharge point into the
Mississippi River near Radial
Well No. 1 (Secteor N, 1.C miles)

WNW of GGNS in
parking lot, YRD-133-PKG-LOT A
(Sector P, 0.2 miles)

Downstream of the GGNS discharge
point in the Mississippi River
near Hamilton Lake outlet (Sector
N, 1.6 miles)

8 of GGNS near former
Training Center on Bald Hill Road
(Sector J, 0.4 miles)

SSE of GGNE between the former
training center and the IBEW
Union Hall on Bald Hill Road
(Sector H, 0.4 miles)

The above locations are gardens
maintained by GGNS inside the
SITE BOUNDARY. These two
sampling sites exceed the
requirements of LCO 6.12.1.

Alcorn State University SSW of
GGNS (Sector K, 10.5 miles) when
available, otherwise @ location
15-30 km distant

Downstream of the GGNS discharge
peint into the Mississippi River

Upstream of the GGNS discharge

point into the Mississippi River
uninfluenced by plant operations
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IARLE 2.0-J0

LR IQCATIONS
Page 1 of 7
L& NO. MRCATION EIQURE SECIOR MUE
M-01 Across the road from Lake 3.0-2 E 3.3
Claiborne entry gate
M-07 AS-1 PG, Port Gibson City Bamm 3.0-2 G 8.8
M-09 Warner Tully Y-Camp 3.0-2 D 3.8
M-10 Grand Gulf Military Park 3.0-1 A 1.9

GRAND GULF, UNIT 1 3.0-4 Revision 15 - 01/94



TAR Q.

M-14
(CONTROL)

M-16
M-17
M-19

M-20
M-21

M-22

M-23

M-25
M-27

M-28

TABLR 1.0-3 (Continuad)

TiR IQCATIONS

Page 2 of 7
LRCATION EIGURE SECTOR  MILE
AS-3-61VA, Hwy. 61, north of 3.0-2 B 18.0
Vicksburg Airport
Meseorological Tower 3.0-1 A 0.9
§ Side, Grand Gulf Road 3.0-1 0.%
Eastern SITZ BOUMDARY 3.0-1 4 0.8
property line, NNE of HWSA
Hazardous waate storage area (HWSA) 3.0-1 P 0.5
AS-5-TC, near former Training 3.0-1 J 0.4
Center Building, on Bald Hill Road
Former RR entrance crossing om 3.0-1 G 0.5
Bald Hill Road
Gin Lake Road 50 yards north of 3.0-1 Q 0.5
Heavy Haul Road on power pole
Radial Well Mumber 1 3.0-1 1.6
WSW near SITR BOUNDARY 3.0-1 M 1.5
property line, (Near Bucksnort Road)
Former Glodjo residence 3.0-1 L 0.9

GRAND GULF, UNIT 1 3.0-%
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QRS

TABLE 2.0-2 (Consinued)
TR IQCATIONS
Page 3 of 7
pedel (N MCATION EIGURE SEBCIOE  MILE

M-33 Newellton, Louisians, Water 3.0-2 P 12.5%
(Contzrol) Tower
M-36 Curve on HW 608, point nsarest 3.0-2 P 5.0

GGNS at power pole
M-38 Lake Bruin State Park, entrance road 3.0-2 M 9.5
M-39 St. Joseph, Louisiana, Aux. 3.0-2 M 13.0

Water Tank
M-40 Internaticnal Paper Road, 3.0-2 M $.0

South of River Mile Mark:ir
M-41 Radial wWell Number 4 3.0-1 P 3:3
M-45 Qld Visitor Center gate 3.0-1 D 0.5
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TABLE 3.9-3 (Continued)
1R IQCATIONS
Page 4 of 7
IR N LQCATION EIGURE SECTOR MILE

M-47 Bridge 0.6 miles west of Rodney- 3.0-2 L 5.2
Wwestside Road/Mont Gomer Road
intersection, north side

M-48 0.4 miles South on Mont Gomer 3.0-2 K 4.8
Road on west side

M-49 Fork in Bessie Weathers Road/ 3.0-2 H 4.5
Shaifer Road

M-50 Pancla Hunting Club entrance 1.0-2 B 5.3

M-51 Ingelside Karnac Perry Road 3.0-2 ¢ 4.2
betwean Deer Camp Road and
Y-camp Road

M-S5§ Near Ingelside Karnac Perry Road/ 3.0-2 D 5.0
Ashland Road Intersection

M-56 H. W. Watson Elementary ard 3.0-2 G 4.2
Junior High School

M-§7 Hwy. 61, behind the Welcome 3.0-2 4 4.5
=0 Port Gibson sign at Glensdale
subdivision

M-58 Hwy. 61, Big Bayou Pierre bridge, 3.0-2 B 5.0
southeast end

M-59 Off levee at Winter Quarters 3,.0-2 N 53
Hunting Camp
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"T=XT DELETED"
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IABLE 2.0-3 (Continued)
TR LOCATIONS
Page 6 of 7
R NO. RCATION
M-86 North Site Access Road 3.0-1
entrance nexr SITE BOUNDARY
M-88 River mile marker 409.5 3.0-1
M-89 Middle Ground Island 3.0-1
M-90 Across from Middle Ground Island, 3.0-1
near Loulaiana State Line
(Yucatan cutoff of 1929)
GRAND GULF, UNIT 1 3.0-6¢

B 0.8
A 4.2
R 4.4
- 3.8

Revigion 15 - 01/94



QDCM
TABLE 3.0-2 (Continued)
TR _LOCATIONS

Page 7 of 7

IR NO. LQCATION EIGURE = SECIOR MUK

M-91 Transmission line by pond 3.0-1 J 4.5
(Off Shaifer Road
near Widows Creek)

M-92 Fence behind orchard 3.0-1 K 0.4
(Bald Hill Road)
M-393 Underground cable sigm 3.0-1 H 0.4

(Bald Hill Road)

M-94 Sector R near 3.0-1 R 0.8
Meterclogical tower

GRAND GULF, UNIT 1 3.0-64 Revision 17 - 03/9§
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OFFSITE DOSR CALCULATION MANUAL
APPENDIX A

RADIOLOGICAL EFPLUENT CONTROLS AND
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAMS
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e

REEINITIONS

The GASEOUS RADWASTE TREATMENT (OFFGAS) SYSTEM 1is the system designed
and installed to reduce radicactive gaseous effluentcs by collecting
primary coolant system offgases from the primary system and providing
¢or delay or holdup for the purpose o' reducing the total radicactivity
prior toc release to the environment.

MEMBER (8) OF THE PUBLIC shall include individuals in a controlled or
unrestricted area. However, an individual is not a member of the
public during any period in which the individual receives an
occupational dose.

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the
methodology and parameters used in the calculation of offsite doses
resulting from radicactive gaseous and liquid effluents, in the
calculation of gaseocus and liquid effluent monitoring Alarm/Trip
Setpoints, and in the conduct of the Environmental Radiclogical
Monitoring Program. The ODCM shall also contain (1) the Radicactive
Effluent Controls and Radiological Environmental Monitoring Programs
required by Technical Specification 5.5.4 and Technical Fequirement
7.6.3,2 and (2) descriptions of the information that should be included
in the Annual Radiclogical Environmental Operating and Annual
Radicactive Effluent Release Reports required by Technical
Specifications 5.6.2 and 5.6.3.

ABCR)

The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, test, and determinations to be made to ensure that
processing and packaging of solid radicactive wastes based on
demonstrated processing of actual or simulated wet solid wastes will be
accomplished in such a way as tO assure compliance with 10CFR Parts 20,
61, and 71, State regulations, burial ground requirements, and cother
requirements governing the disposal of solid radicactive wastt
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SITRE BOUNRARX
1.5 The SITE BOUNDARY shall be that line peyond which the land or property
is not owned, leased, or otherwise controlled by the licensee.

UNRESTRICTER AREA

1.6 An UNRESTRICTED ARRA shall be any area, at or beyond the SITE BOUNDARY,
access to which is not controlled by the licensee for the purposes cof
protection of individuals from exposure to radiaticn and radiocactive
materials, or any area within the SITE BOUNDARY used for residential
quarters or for industrial commercial, institutional, and/or
recreational purposes. The UNRESTRICTED AREA and SITE BOUNDARY are
synonymous with the exception of areas over bodies of water.

VENTILATION EXHADST TREATMENT SYSTEM

1.7 A VENTILATION EXHAUST TRRATMERT SYSTEM is any system designed and
installed to reduce gasecus radiciodine or radicactive material in
particulate form in efflueats b passing ventilation or vent exhaust
gases through charcoal adsorbers and/or HEPA filters for the purpose of
removing iodines or particulates from the gaseous exhaust stream prior
to the release to the envircnment (such a eystem is not congidered to
have any effect on noble gas effluents). Bngineered Safety Feature
(BSP) atmospheric cleanup systems are not considered to be VENTILATION
EXHAUST TREATMENT SYSTEM componentcs.

Additional Definitions are listed in Technical Specification Sectiom
3.3,

GRAND GULF, UNIT 1 A-3 Revision 17 - 03/9%



Surveillsznce Frequencies are specified in individual LCOs. For more
information see Technical Specificaiton Section 1.4.
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Modes of operation are shown in Technical Specification Table 1.1-1
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LIMITING CONDIXION POR QPERATION (LLQ)

See Technical Specification Section 3.0 for LCO Applicability.
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See Technical Specification Sectiom 3.0 for SR applicability.
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SBCTION 5.0

ADMINISTRATIVE CONTROLS
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Routine radiclogical environmantal operating reports covering the ocperaticn of the
unit during the previous calsndar year shall be submitted before May 1 of each year.

The annual radiological environmental Operating reports shall include summaries,
interpretations, and an analysis of trends of the results of the radioclogical
environmental surveillance activities for the report period, including & comparison
wvith precperaticnal studies, operational coatrols (as sppropriate) , and previous
environmental surveillance reports and en assessment of the cbserved impacts of the
plant operaticon on the envircomant. The reports shall also include the results of
land use censuses required by LCO 6§.12.2. If harmful effects or svidence of
irreversible damage are detected by the momitoring, the report shall provide an
analysis of the problem and a planned course of action to alleviate the problem.

The annual radiclogical environmental operating reports shall includes summarised and
cabulated results in the format of Regulatory Guide 4.8, Decamber 197% of all
radiclogical envircnmantal samples taken during the report period. Deviations from
the sampling program identified in LCO 6.12.1 shall be reported. In the event that
scme results are not available for inclusion with the ¢
submitted noting and explaining the ressons for the missing results. The missing
dats shall be submitted as soon AS possible in a supplementary report.

The reports shall aleo include the following:
1) & summary description of the radiological envircumental monitoring program;

2) a map of all sampling locations keyed to & table giving distances and directions
from One reAcCtor;

3) and the results of licensee (or offsite laboratory's) participaticz in the
Interlaboratory Comparisco Program, required by LCO 6.13.1.
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$.0 ADMINISTRATIVE CONTROLS

5.6.3 ANNUAL RADICACTIVE EFFLUENT RELEASE REPORI

A Radicactive Effluent Release Repcort covering the cperation of the unit during the
previous year shall be submitted before May 1 of each year.

The Radicactive Effluent Release Report shall include a summary of the gquantities
of radicactive liguid and gasecus effluents and solid waste released from the
unit as outlined in Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting
Radicactivity in Solid Wastes and Releases of Radicactive Materials in Ligquid and
Gaseous Effluents from Light-Water-Cooled Nuclear Powsr Plants,” Revision 1, June
1974, with data summarized on & quarterly basis following the format of Appendix
B thereof. For solid wastes, the format for Table 3 and Appendix B shall be
supplemented with three additional categories: class of solid wvastes (as defined
by 10 CFR Part 61), type of container (e.g., Steel Liner, High Integrity
rontainer) and SOLIDIFICATION Agent or absorbent (e.g., cement, urea
formaldehyde) .

The Radiocactive Bffluent Release Report shall include an annual summary of hourly
meteorological data collected over the previous year. This annual summary may be
either in the form of an hour-by-hour listing on magnetic tape of wind speed,
wind direction, atmospheric stability, and precipitation (if measured), or in the
form of joint frequency distributions of wind speed, wind direction, and
atmospheric stability.® This same report shall include an assessment of the
radiation doses dus to the radiocactive liguid and gasoous effluents released from
the unit or station during the previvus calendar year. This same report shall
also inelude an assessment of the radiation doses from radicactive liquid and
gaseous effluents to MEMBERS OF THE PUBLIC dus to their activities insids the
SITE BOUNDARY during the reporting period. All assumptions used in making these
assessments, i.e., specific activity, exposurs time, and location, shall be
included in thess reports. The metecorological conditions concurrent with the
rime of release of radicactive materials in gaseous effluents, as determined by
sampling frequency and measurement oOr historical annual aversge metsorclog cal
conditions, shall be used for determining the gaseous pathway doses. The
assessment of radiation doses shall be performed in accordance with the
methodology and parameters in the OFFSITE DOSE CALCULATION MANUAL (ODOM)

The Radicactive Effluent Release Report shall also include an asssssmant of
radiation doses to the likely most exposed MEMBER OF THE PUBLIC from reactor
releases and other nearby uranium fuel cycle sources, including doses from
primary effluent pathways and direct radiatiem, for the previous calendar year to
show conformance with 40 CPR Part 190, *Envirommental Radiation Protection
Sctandards for Nuclear Power Operation.® Acceptable methods for calculating the
dose contribution from liquid and gaseous effluents are given in Regulstory Guide
1.109, Rev 1, Octeber 1977 and NUREG - 0133.

The Radiocactive Bffluent Release Report shall include a list and description of
unplanned releases from the site to UNRESTRICTED ARRAS of radicactive materials
in gaseous and liquid effluents made during the reporting pericd.

The Radicactive Bffluent Release Report shall include any changes made during the
reporting period to the OFFSITE DOSE CALCULATION MANUAL (ODOM), purxsuant to
Technical Specification $.5.1, as well as any major change to Liquid, Gaseous, or
Solid Radwaste Treatment Systems. It shall also include a listing of new
locations for dose calculations and/cr environmental monitoring identified by the

Land Use Census pursuant to LCO 6.12.2.

In lieu of submission with the Radicactive Efflusnt Release Report, the licensee
has the option of retaining this summary of required meterclogical data cmsite in
& file that shall be provided to the NRC on request.
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5.0 ADMINISTRAZIVE CONTROLS.

$.63  ANNAL RARIGACTIVE KFFLOUKNT RELEASK REPORT (Continued)

The Radicactive Effluent Release Report shall also include the following: an
explanation as to why the inoperability of liquid or gaseous effluent momitoring
instrumentation was not corrected within the time specified in LCOs 6.3.9 or
§.3.10, and description of the events leading to liquid holdup tanks exceeding
che limits of Technical Specificatiom $.5.38.b.

b. Major changes to the Radicactive Waste Treatment System (ligquid, gasscus and
solid**) shall be roported to the Cammission in the Annual Radicactive Effluent
Release Report for the period in which the evaluation was reviewed by the PSRC.

(1) A summary of the evaluaticm that led to the determination that the change
could be made in sccordance with 10 CFR 50.59;

(2) Sufficient detailed informatiom to totally support the reason for the change
without benefit of additional or supplemental iptormation;

(3) A detailed description of the equipment, components and processed involved
and the interfaces with other plant sy@dtems;

(4) An evaluation of the change wnich shows the predicted releases of
radicactive materials in liguid and gaseous effluents and/or quancity of
golid waste that differ from those previously predicted in the license
application and amendments thareto;

(§) An evaluation of the change which shows the expected maximum exposures to

amendments thereto;

(6) A compariscn of the predicted releases of radicactive materiale, in liquid
and gaseous effluents and in solid waste, to the actual releasss for the
period before when the changes are to be made;

(7) An estimate of the exposurs to plant operating perscniel as & result of the
change; and

(8) Documentatiocn of the fact that the change vas reviewed and found acceptable
by the PSPC,

v The information called for in this Specification may be submitted as part of the
next UFSAR update.
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SECTION 6.0
LIMITING CONDITIONS POR OPERATION
ARD
SURVEILLANCE REQUIREMENTS
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6.3 INSTRUMENTATION

6€.3.9 RADICACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

o 6.3.9

APPLICABILITY:

................

The radiocactive liguid effluent mauitoring instrumentation channels
shown in Table 6.3.9-1 shall be OPERABLE with their alarm/trip
gerpoints set toO ensure that the limics of LCO 6.11.1 are not
exceeded. The alarm/trip setpeints of these chanrels shall be
determined in accordance with the OFPSITE DOSR CALCULATION MANUAL
(ODON) .

At all times.

CONDITION REQUIRED ACTION COMPLETION TIME

One or more regquired A.1 Suspend releass of Immedistely
channels inoperable. radiactive effluent via

affected pathway.
QB

--------- “NOTRE->--=c===="
Once required Actiom A.2 is
entered the Completion Time
for Cendition B or C can
not be restartsd by
reentering Required Actiom
A.l.

A.2 Enter the Conditiom Immediately
referenced in Table 6.3.9-1
for the channael.

GRAND GULF, UNIT 1
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JACTIONS (continued)

CONDITION REQUIRED ACTION COMPLRTION TIME
B. As required by Required B.1 At least twe independent Prior to each
Action A.2 and referenced samples are analysed in release.
in Table 6.3.9-1. accordance with LCO 6.11.1.
B.2 At least two technically Prior to each
qualified members of the release.

Facility Staff

independantly verify the
release rate calculaticms
and discharge peth valve

line-up.
B.3 Restore channel to 14 days
operable.
C. As required by Raquired C.1 Betimats the flow rate for Once per 4 hours
Action A.2 and refersnced the affected pathway during
in Table 6.3.9-1. actual releases. Pump

curves may be used to
estimate flow.

€.2 Restore channel to 30 days
operable.
D. Raguired Action and D.1 Suspend release of Iomediately
associated Completion Time radiactive effluent via
of Condition B or C not affected pathway.

met .

D.2 Initiate sction to explain Ismediately
why this inoperability was
not corrected in & timely
manner in the next Annual
Radicactive Effluent N

Release Report.
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.............

.....................................................................

.............................. NOTBS--c-- ==svemacnenn

....................

SR 6.3.9.1

Por flow rate measurement devices a CHANNRL CHRCK
shall consist of verifying indication of flow
during periods of relasase. A CHANNEL CHECX shall
be made at least once per 24 hours on days which
batch relesses are mads.

--------------------------------------------------

24 hours

SR 6.3.9.2

Perform a source check, a Qualitative assessment
of channel response vhen the channsl sensor 18
exposed to & radiocactive SOUIce.

Prior to sach
release.

SR 6.3.9.3

....................... WOTR:---+ssccssnsnonnnscsans
The CHANNEL FUNCTIONAL TEST sheil also demcnstrate
that automatic isolatiom of this pathway and
control room alarm annunciatiom occur if aay of
rhe following conditions exists:

g . instrument indicates measured levels above the
alarm/trip setpoint.

2. Circuit failure.
3. Instrument indicates & downscale failure.

4. Instrument comtrols not set in cperate mode.

R R e T R I O

Perform CHANNEL FUNCTIONAL TEST.

92 daye

GRAND GTLF, UNIT 1 A-1S
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SURVEILLANCE

FREQUENCY

SR 6.3.9.4

pPerform CHANNEL VONCTIONHAL TEST.

92 days

SR 6.3.9.5%

The initial CHANNEL CALIBRATION shall be performed
using one or more of the referance standards
cercified by the National Institute of Standards
and Technology (NIST) or using standards that have
been obtained from suppliers that PaArticipate in
measurement assurance activities with NIST. These
standards shall permit calibrating the system over
ite intended rangs of energy and measurement
range. For subsequent CHANNEL CALIBRATION,
sources that have been related to the initial
calibration shall be used.

------------------- cesemesensensesssereaannass

Perform a CHANNEL CALIBRATION.

12 months

SR 6.3.9.6

Perform a CHANNEL CALIBRATION

18 months

GRAND GULF, UNIT 1 A-16
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MINTMOM
CLANNELS
INSTRUMENT OPERABLE
: GROSS RADIOACTIVITY MONITORS PROVIDING ALARM
AND AUFTOMATIC TERMINATION OF RELEASE
.. Ligquid Radwaste Effluent Line 1
2. FLOW RATS MEASUREMENT DEVICES
8. Liguid Radwaste Effluent Line 1
b. pDischarge Canal or Circulating Water Blowdown |
A-17 Revision 17
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6.3 INSTRUMRNTATION
6.3.10 RADICACTIVE GASEOUS EFPPLUENT MONITORING INSTRUMENTATION

LCO 6.3.10 The radicactive gasecus effluent memitoring instrumentation channels
shown in Table 6.3.10-1 shall be OPERABLE with their alarm/trip
setpoints set CO ensure that the limits of ICO 6.11.4 are not
excaeded. The alarm/trip setpoints of these channels shall be
determined in accordance with the OPPSITE DOSE CALCULATION MANUAL
(ODOM) .

APPLICABILITY: As shown in Table 6.3.10-1
ACTIONS

2. The provisions of Specificatiom 3.0.3 and 3.0.4 are not applicable.

........................ Ce PO SSERE AN es s easlcttntotleRaslssNRdedessssesanssssannan

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Suspend ralease of Immediately
channels inoperable. radiasctive effluent via

atfected pathway.
QB

cemssnencn WOTRS - ccvvmmmvans
Once required Action A.2 is
entared the Completion Time
for Condition Refersnced on
Table 6.3.10-1 can not be
restarted by reentering
Required Acticm A.1l.

A.2 BEBnter the Comdition Immediately
refersnced in Table 6.3.10-
1 for the channel.

(continued)
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_ACTIONS (continued)

CONDITION

REQUIRED ACTIOII

COMPLETION TIMER

B.  As regquired by Required B.1 Take grab samples during Once per 8 hours
Action A.2 and refcrenced release.
wn Table 6.3.10-1.
&R
B.2 Analyze the above required within 24 houre of
sanples for gross taking the sample
activicy.
30 days
B.3 Resgstore channel to
operable.
C. As required by Required C.1 B=zablish an alternate Immediately
Action A.2 and referenced rwans to collect samples
in Table 6.3.10-1. required by Table 6.11.4-1.
C.2 Res*ore channasl to 30 days
operable.
D. As required by Regquired D.1 Bestimate flow rate. Once per 8 hours
Action A.2 and referenced
in Table 6.3.10-1. AND
0.2 Restore channel to 30 daye
operable.
(continued)
A-19 Revision 17 - 03/9%




_ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

B. As required by Required B.1 Place the incperable 1 hour
Action A.2 and referenced channel in downscale trip.

1n Table 6.3.10-1.

With both required monitors
inoperable take Required
Actions K.2.

£.2.1 Take grab samples during Once per 8§ hours
release .

&5
$.2.2 Analyse the above within 24 hours of

required samples for taking the sample
gross activity.

B.2.2 Restore channel to 30 days
operable.

by Required F.1 Verify the offgas system is | Ismediately
Action A.2 and referenced not bypassed, except for
in Table 6.3.10-1. filtration system bypass
during plant startups.

F.2 Verify by administrative Imnediately
means that the offgas post-
treatment monitoring system
i® operable.

F.3 Restore channel to 72 hours
operable.

(continued)
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIMRE
G. As required by Required G.1 Take grab samples during Once per 4 hours
Action A.2 and referenced releass.

in Table 6.3.10-1.

G.2 Anslyse the above required within 24 hours of

samples for gross taking the sample
aACTivVity.
oy
10 davya
G.3 Restore channel to
operable.
H. Required Actiocns and H.1 Suspend rolease of lmmediately
associated Completion radisctive efflusnt via
Times of Condition B,C,D.B this pathway.
or G not met.
Bl

H.2 Initiate actiom to explain Immediately
why this inoperability was
not corrected in a timely
manner in the next Annual
Radicactive Bffluent
Release Raport.

I. Required Action and 1.1 Be in MODE 3 i2 hours
associated Completion Time
of Condition P not met. AR
1.2 Be in MODE 4 36 hours
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......................................... NOTES - cccevesnnsacnsncsascassnsssnsssssansnanan
1. Refer to Table 6.3.10-1 to determine which SRs apply to each channel.

2. When a monitor ig placed in an inoperable status solely for performance of
required Surveillance's, entry into associated Conditions and Required Actions in
accordance with LCO 6.3.10 may be delayed for up te 1 hour.

---------------------------------------------------------------------------------------

SURVEILLANCE FREQURNCY
SR 6.3.10.1 Perform CHANNEL CHRCK. 24 hours
SR 6.3.10.2 Perform CHANNRL CHRCK. 7 days
SR 6.3.10.3  cssesscccscicccccacannns ey R

1. Not required to be performed in MODES 1 and 2
for the offgas pre-treatment momitor if
inaccessibile dus to a high radiaticn ares.

2. Not reguired to be performed for the offgas
pretreatment mOnitor when entering MODES 3 and ¢
from MODES 1 or 2 until 8 hours after entering
MODR 3 or 4 if momitor was inaccessible dus to &
high radiation ares.

Perform SOURCE CHECK , a qualitative assessment of
channsl rssponse when the chamsnel sensor is 31 dayw
exposed to 4 radioactive source.

SR 6.3.10.4 | <crccsvecvsnccnncnsnces NOTR -~~~ “escesensasnsencan
The CHANNEL FUNCTIONAL TEST shall also demonstrate
the sutomatic isolation capebility of the
instrumentation for this pathway and the control
room alarm snnunciation capability, if any of the
following conditions exists:

. Instrument indicates msasuresd levels above the
alarm/trip setpoint.

2. Circuit failure.
3. Instrument indicates s downscale failure.

4. Instrument controls not set in operate mods. .

92 days
Perform CHANNEL FUNCTIONAL TEST.

(continued)
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SURVEILLANCE FREQUENCY

The CHANNEL FUNCTIONAL TEST shall also demonstrate
that control room alarm annunciation occur if any
of the following conditions exists:

, B Instrument indicates measured levels above the
alarm/trip setpoint.

r I8 Circuit failure.
3. Instrument indicates a downscale failure.

4. Instrument controls not set in operate mode.

..................................................

92 daye

SR 6.3.10.6  -ecesccessssnanssaseass NOTB:+csvvscnassananancasas

Compare the measured flow rate to the expected
design flow rate for existing plant conditions.

------------------------------------ T

92 days

SR 6.3.10.7  +ecsvecccccscannnsccnss NOTR:---rnsemsons cemcsnannne
1. The initial CHANNEL CALIBRATION shall be
performed using one or more of the reference
standards certified by the National Institute of
Standards and Technology (NIST) or using
chat have been obtained from suppliers that
PArticipats in DEASUTremAnt ASSUTANCe AcCtivities
with NIST. These standards shall permit
calibrating the eystem over its inteanded range of
energy and measursment range. For subsequant
CHANNEL CALIBRATION, sources that have been
related to the initial calibration shall be used.

2. The offgas pre-treatmant and offgas post-
rreatment sensors will be calibrated for mr/hr or
cpm from the calibracion standard. The comversion
to release rate will be performed during
subsequent unit operation, but within one week .

e R T L R I

Perform a CHANNEL CALIBRATION. 12 months

SR 6.3.10.8 Perform a CHANNEL CALIBRATION 18 menths
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CONDITIONS

REFERENCED
FROM
MINIMR CHANNRLS REQUIRED SURVEILLANCE
INSTRUMENT _ OPERABLE APPLICABILITY ACTION A.2 REQUIREMENTS
1. RADMASTE BUILDING VENTILATION
MONITORING SYSTEM
a. Noble Gas Activity Momitor
Providing Alarm 1 (a) B 6€.3.10.1
6.3.10.3
6.3.10.5
6.5.10.7
b. lodine Sampler 1 (a) C 6.3.10.2
c. Particulate Samplerx 1 (a) c 6§.3.10.2
4. Effluent System Fiow Rate
Measuring Device 1 (a) D 6§.3.10.1
€.3.10.6
6.3.10.8
e. Sampler Flow Rate Measuring Device 1 {a) D 6.3.10.1
6.3.10.8
2. CONTAINMENT VENTILATION MONITORING
SYSTEM
a. Noble Gas Activity Monitor
Providing Alarm 1 {2) B 6.3.10.1
6.3.10.3
6€.3.10.5
6.3.10.7
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CONDITIONS
REFERENCED

MINIMUM CHANNELS

Iodine Sampler
Particulete Sampler
Effluent System Flow Rate
Measuring Device

Sampler Flow Rate
Measuring Device

TURBINE BLDG. VENTILATION MONITORING
SYSTEM

Noble Cas Activity
Providing Alarm

lodine Sampler
Particulate Saspler
Efflucnt System Flow Rate
Measuring Device

Sampler Flow Rate
Measuring Device

GRAND GULF, UNIT 1
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CONDITIONS
REFERENCED
FROM
MINIMUM CHANNELS [REQUIRED SURVE I LLANCE
IRSTRUMENT ___OFERABLE APPLICABILITY STION A.2 REQUIREMENTS
4. FPUBL HANDLING AREA VENTILATION
HMONITORING SYSTEM
a. Noble Gas Activity 1 (a} B 6.3.:0..
Providing Alars €.3.10.3
6§.3.1¢.5
6.3.10.7
b. lodine Sampler 1 (a) C 6.3.10.2
Particulate Sampler 1 (a; c 6.3.10.2
4. Effluent Flow Rate 1 {a) D 6.3.10.1
Measuring Device 6.3.10.6
6.3.10.8
e. Sampler Flow Rate 1 (a) D 6.3 .10.1
Measuring Device 6€.3.10.8
5. OFPGAS PRE-TREATMENT MONITOR
a. HNoble Gas Activity Monitor 1 (ci F 6.3.16.1
Providing Alarm 6.3.10.3
€.3.10.5
6€.3.10.7
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MINIMUM CHANNELS

ANSTRUMENT . OPERRABLE APPLICABILITY
6. OFPGAS POST- TREATMENT MONITOR
a. Noble Gas Activity Monitor Providing
Alarm and Automatic Termination of
Raleass 2 (b)

7. STANDBY GAS TREATMENT EXHAUST MONITORING
SYSTEM (A&B)

2. Noble Gas Activity Monitor 1/system
Provding Alarm

GRAND GQULF, UNIT 1 A-27 Revision 17
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(a) At all times.
(b) During main condenser offgas trsatment system cperatiom.
(¢) When any steam jet air ejector (SJAR) is in operation.
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6§ .11 RADIQACTIVE RFFLUENTS

6.11.1 LIQUID EFYLUERNTS CONCENTRATION

L0 #.13:3 The concentration of radicactive macerial released in liquad
effluents to UNRESTRICTED AREAS shall be limited toO Cen times the
effluent concentrations specified in 10 CFR Part 20, Appendix 8,
Table 2, Column 2 for radicnuclides other than dissolved or entrained

noble gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2 x 10°% microcuries/ml total
activity.
APPLICABILITY: At all times.
ACTIONS
CONDITION REQUIRKD ACTION COMPLETION TIME

A. The concentration of
radicactive material
released in ligquid
effluents to UNRESTRICTED
AREBAS exceeds the above
limite.

A.l

Restors ths concentration
to within the above limits.

A.2 Declare the liguid effluent

waste trsatment system

_inocperable.

GRAND GULF, UNIT 1
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SURVEILLANCE REMENTS

SURVEILLANCE FREQUENCY
SR 6.11.1.1 The radicactivity content of each batch of Per (ODCM)
radicactive liquid waste shall be determined Table 6.11.1-1.

before relesse by sampling and analysis in accord-
ance with (ODCM) Table 6.11.1-1.

SR 6.11.1.2 Posc-release analyses of samples composited from Per (CDOM)
batch releases shall be performed in accordance Table 6.11.1-1.
with (ODCM) Table 6.11.1-1.
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RARJCACTIVE LIQUID WASTR SAMPLING ANR ANALYZLI PROGRAM

Minisnom Typs of Lower Limit
Ligquid Release Sampling Analysis Activity of Detection
TYpe Frequency Frequency Analysis (LLD)
(uCi/ml) (&)
A. Batch Waste Prior to Prior te Principal Gasma sx10°"7
Release Release Release Bmitters (d)
Tanks (¢c) Rach Batch Bach Batch
1-131 1x10° 6
Prior to 31 days Dissolved and 1x10°%
Relesase Eintrained Gasss
One Batch/M (Gamma emitte.s)
Prior to 31 days H-3 1x10°%
Release Composite (b)
Rach Batch
Gross Alpha 1x10°7
Prier to 92 days Sr-89, 8r-90 5x10° 8
Reloass Composite (b)
Rach Batch
Pe-55 1x10°6
B. SSW Basin Prioz to Prior to Principal Gamma sx10°7
(before Release Releass Bmitcezs (d)
blowdown) Bach Bach Batch -
Blowdown
1-131 1x10° 6
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TABLE NOTATIQN
a The LLD is the smallest concentration of radioactive material in a sample that
will yield a net count (above systeam background) that will be detected with 95%
probability with only S% probability of falsely concluding that a blank

chservation represents a "real’ signal.

For a particular measurement system (which may include radiochemical separation):

4 .66 By
LD =
BoevVe2.22x10%0¢yeaxp(-Aac)
where
LD is the "a priori* lower limit of detection as defined above (as uCi
per unit mass or volume). (Current literaturs defines the LLD as the
detection capability for the instrumentat.cn enly, and cthe MDC,
minimum detectable concentraticn, as the detection capability for a
given instrument, procedure, and type of sample.)
8y is the standard deviation of the background counting rate or of the
counting rate of & blank sample &s Appropriate (as counts per minute)
B i# the counting efficiency (as counts per disintegration)
v is the sample sise (in units of mass or volumns)
2.22 x 106 18 the number of disintegrations per minute per microcurie
Y is the fracticnal radiochemical yield (when applicable)
A is the radicactive decay constant for the particular radicnuclide
At is the elapsed tims Detween sample collection (or end of the sample

collection period) and time of counting

The value of sy used in the calculation of the LLD for a particular measurement
system should be based on the actual observed variance of the background counting
rate or of the counting rate of the blank samples (as appropriate) rather than on
an unverified theorstically predicated variance.

Typical values of B, V, Y and At should be used in the calculation.
It should be recognisad that the LLD ise defined as an § prigzi (before the fact)

limit representing r.he capability of a measurement system and not as § RRALAIAGIL
(after the fact) l.mit for & particular measursment.
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BARZQACTIVE LIQUID WASTR SAMPLING AND ANALXSIS PROGRAN

TARLE NOTATION (Continued)

b. A composite sample is one in which the quantity of liquid saspled is proportional
to the quantity of liguid waste discharged and in which the mathod of sampling
employed results in a specimen which is representative of the liquids released.

. A batch release is the discharge of liquid wastes of & discrete volume. Before
sampling for analysee, each batch shall be isolated, and then thoroughly mixed to
Assure representative sampling.

4. The principal gamma emitters for which the LLD specification applies exclusively
are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-
134, Ce-137, Ce-141, and Ce-144. This list does not mean that cnly these nuclides
are to be detected and reported. Other peaks which are measurable and
identifiable, together with the above nuclides, shall also be idsntified and
reported.
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6.11 RADICACTIVE BFPLUENTS
§.11.2 LIQUID BRPPUENT DOSE

O §.11.32 The dose or dose commitment to & MEMBER OF THR PUBLIC from

radicactive materials in liquid effluents relessed to UNRESTRICTED
ARRAS shall be:

&. S 1.5 mrem to the total body and S § mrem to any organ, during
any calendar quarter, and

b. < 3 mrem to the total body and S 10 mrem to any organ, during any
calendar year.

APPLICABTLITY: At all times.

---------------------------------------------------------------------------------------

A. The calculated dose from A.l Initiate actiom to prepars lowaediately

the release of radicactive and submit a Specisl Report
materials in liquid within 30 daye.

effluents greater than any

of the above limits. AR

A.32 Declare the liquid effusnt
vaste Crsatment system
inoperable.

(continued)

GRAND GULF, ONIT 1 A-34 Revisiom 17 - 03/9%



The calculated dcses from
the relesass of radicactive
materials in liquad
effluents greater than
twice any of the above
limice.

B.1 Initiate action to

calculate the direct
radiation centributicns
from the reactor unit and
from outside storage tanks
to determine whether the
total snnusl dose or dose
commitment to agy MEMBER OF
THE PUBLIC greater than:

a) 2% mrem to the total
body or any organ,
except the thyroid.

QR

b) 7% mrem to the
chyroid.

Izmediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 6.11.2.1

cumulstive dose contributiocms from liquid
effluents for the current calendar quarter and the

current calendar year shall be detormined in
accordance with the methodology and paramaters of

the ODOM.

31 days

GRAND GULF, UNIT 1
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6.11 RADIOACTIVE EFFLURNTS

$.31.3 LIQUID BFFLURNT WASTE TREATMENT

120 6.13.3 The liquid radwaste system shall be used to reduce the radicactive
materials in ligquid wastes before their discharge when the projected
doses due to the liquid effluent to UNRESTRICTED ARRAS would be >

0.06 mrem to the total body or > 0.2 mrem to any organ, in a 3l-day
period.

APPLICABILITY: At all times.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Radicactive liguid waste A.1 Initiate action to prepars Immediately
being dischargud without and sutmit, a Special
treatment and in excess of Report within 30 days.
the above limits.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 6.11.3.1 Doses due to liquid releases to UNRESTRICTED ARRAS | 31 days
shall be projected in accordance with mechodology
and parameters in the ODOM.

Mot required to be met when the projected dose
less than or equal to the above limit.

Verify the liquid effluent waste treatment system
is being used to reduce radicactive macerials
before discharge.
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6.11 RADICACTIVE BFFPLUBNTS

6.11.4 GASEOUS BFFLUENTS - DOSE RATE

LCO 6.11.4 The dose rate due to radicactive materials released in gasecus
effluents from the #ite to areas at and beyond the SITE BOUNDARY
shall be:

a. Por noble gases: S 500 mrem/yr to the total body and s 3000
mrem/yr to ths skin, and

b. Por all iodine-131, iodine-133, tritium and all radionuclides in
particulate form with half lives greater than 8 days: s 1500
mrem/yr tO any Organ.

APPLICBILITY: At all times.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIMRE
A. Dose rate exceeding the A.1 Decrease the relesase rate Immediately
above limits. to within the above

limic(s) .

A.2 Declare the ventilatiom
exhaust treatment systam
inoperable.
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 6.11.4.1 ™e dose rate dus to noble gases in gasseous Per (ODCM)
effluents shall be determined to be within the Table 6.11.4-1.
above limits by obtaining represencative canples
and performing analyses in accordance with
(ODCM) Table 6.11.4-1.

SR 6.11.4.2 The dose rate due to iodine-131, iodine-133, Per (ODCM)
eritium and %o radionuclides in particulate form Takle <.11.4-1
with half livwe greater than 8 days in gassous
efflusats shall be determined to be within the
above limits by chtaining representative samples
and performing analyses in accordance with
(ODCM) Table 6.11.4-1.
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Minimum Type of Lower Limit
Gaseous Release Sampling Analysis Activaity of Detection
TYpe Frequency Frequency Analysis (LLD)

(u€i/ml) (&)
A. (1) Radwaste 31 days 31 days Principal Gamma 1x10°4
Building Grab Sample(f) Emitters (b, e)
Ventilation
Exhaust
H-3 1x10° 6
(2) Fuel Handling Continuous (d) 7 days(c) 1-131 1x10° %2
Area Ventila- (£) Charcoal
rion Exhaust Sample 1-133 1x10° 4V
(3) Containment Continuous(d) 7 days(c) Principal Gamma 1x10° 43
Ventilation (¢£) Particulate Bmitters (e)
Exnaust Sample (I-131, Others)
(4) Turbine Continuous(d) 31 days Gross Alpha 1x10° 24
Building (£) Composite
Ventilaticn Particulate
Exhaust Sanple
Continuous (d) 92 days Sr-89, Sr-90 1x10° 44
(£) Composite
Particulate
Sample
Continuous (f) Noble Gas Noble Gases 1x10°®
Monitor Groses Beta
or Gasma
B. (1) Offgas Pest 31 days 31 days Principal Gasma 1x10°4
Treatment Grab Sample(f) Bmicters(e)
Exhaust, whanaver
there is flow B
(2) Standby Gas
Treatment A
Exhaust, whenever
there is flow
(3) Standby Gas
Treatment B
Exhaust, whensver
thare is flow
See "Table Notation® which follows.
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T™he LLD 18 the smallest concentration of radicactive material in a sample that
will yield a net count (above system background) that will be detected with 95%
probability with only S% probability of falsely concluding that a blank
cbservation represents a “"real® signal.

For & particular measurement system (which may include radiochemical separation) :

4.66 my
LID =
BevVe 2.23x20¢ Y o exp (-AAtL)
where
LD is the *"a priori* lower limit of detection as defined above (as uCi
per unit mass or volume). (Current literature defines the LLD as the
detection capability for the instrumencation only, and the MDC,
minisum detectable concentration, as the detectiom capability for a
given instrument, procedure, and type of sample.)
8y is the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute)
B is the counting efficiency (as counts per disintegration)
v is the sample size (in units of mass or volume)

2.22 x 108 is the number of disintegrations per minute per microcurise

Y ie the fractional radiochemical yield (when applicable)
A is the radicactive decay constant for the particular
radionuclide
At is the elapsed time between sample collection (or end of the sample

collection period) and time of counting

The value of #p used in the calculation of the LLD for a particular measurement
system should be based on the actual cbserved variance of the background counting

rate or of the counting rate of the blank sasples (as appropriate) rather than on
an unverified theoretically predicated variance.

Typical values of B, V, Y and At should be used in the calculationm.
It sbould be recognised that the LLD is defined as an § RIiQXL (before tha fact)

limit representing the capability of a msasurement system and not as § ROALAZISEL
(2fter the fact) limit for a particular measuremant.
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TABLE §.41.4-1 (Continusd)
RARICACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROCEAM

TABLR NOTATION (Continued)

b. Analyses shall also be performed following startup from cold shutdown, or a
THERNAL POWER change exceeding 15 percent of the RATED THERMAL POWER within & one
hour poriod. This requirement does not apply it:

(1) rourine analysis required by the Surveillance Requirements of LCO 31.4.8 showe
cthat the DOSE BQUIVALENT I-131 concentration in the primary coolant has not
increased more than a factor of 3; and

(2) the noble gas mouitor shows that efflusnt activity has not increased
more thsn a factor of 3.

¢. Samples shall be changed at least once per 7 days and analyses shall be cospleted
within 48 hours after changing or after removal from sampler. Sampling axd
analyses shall be perfcrmed at least once per 24 hours for at least 7 days
following each shutdown etartup or THERMAL POWER change exceeding 15 percent of
RATED THERMAL POWER in one hour. When samples collected for 24 hours arxe
analyszed, the corresponding LLD's may be increased by a factor of 10. This
requirement doee not apply if:

(1) routine analysis required by the Surveillance Requiremsnts of LCO
3.4.8 shows that the DOSE BQUIVALENT I-131 concentration in the
primary coolant has not incressed more than & factor of 3; and

(2) the noble gas monitor *“ows that effluent activity has not increased
more than a factor of 3.

4. The ratio of the sample flow race to the sampled stry  flow rate shall be known
for the time period covered by each dose or dose rat culation made in
sccordance with LCOs 6.11.4 and 6.11.6.

e. The principal gamma emitters for which the LLD specification applies exclusively
are the following radicouclides: Kr-87, Kr-88, X9-133, Xe-1l33m, -13%, and Xe-
138 for gassous emissions and Mn-54, Ve-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134,
cs-137, Ce-141 and Ce-144 for particulate emissions. This list does not mean that
only these nuclides are to be detacted and reported. Other peaks which are
neasurable and identifiable, together with the above nuciides, shail also be
identified and reported.

£  when a monitor is placed in an inoperable status solely for performance of
required Surveillance's, entry into associated Conditions and Required Actioms in
accordance wita LCO 6.3.10 may be delayed for up to 1 hour.
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6.11 RADICACTIVE RPFLUENTS

§.11.5 GASEOUS EPFFLUENT DOSE - NOBLE GASES

1co 6.11.8 The air dose due to noble gases released in gaseous effluents, from
the #ite to areas at and beyond the SITE BOUNDARY shall be:

a. S 5 mrad for gamma radistion and 5 10 mrad for beta
radiation, during any calendar quarter and

b. S 10 mrad for gamma radiation and < 20 mrad for beta radiation
during any calendar year.

APPLICABILITY: At all times.

-------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIMR
A. The calculated gir dose A.1 Initiate action tO prepare Ismedistely
from the radicactive ncble and submit, & Special
gases in gassous effluents Report within 30 days.
greater than any of the
above limits. ARD

A.2 Declers ths ventilatiom
exhaust trsatment systesm
inoperable.

(continued)
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'

the current calendar Quarter and current calendar
mwluacomuwnum
methodology and peraseters in the ODOM.

The calculated doses from B.1 Initiate actiom to lrmediately
the release of radicactive calculate the direct
materials in gaseous radiation centributions
effluents greater than from the reactor unit and
twice any of the above from outside storage tanks
limite. to determine whether the
total sanual dose or dose -
commitment to any MEMBER OF
THE PUBLIC greater than:
a) 25 mrem to the total
body or any organ,
except the thyroid.
QR
b} 75 mrem to the
thyroid.
SURVEILLANCE REQUIRENENTI
SURVRILLANCE FREQUENRCY
SR 6.11.5.1 Cumulative dose contributions for noble gases for 31 daye
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§. 11 RADIGACTIVE EFVLURNTS

§.11.6 GASEOUS EPPLUKNT DOSE - IODINE-131, IODINE-133, TRITIUM ARD RADIONUCLIDES IN
PARTICULATE FORM

LCO 6.131.6 The dose to & MEMBER OF THR PUBLIC from iodine-131, icdine-133,
Lcitium and radionuclides in particulate form with half-lives
greatsr than 8§ days in gaseous effluents releassd, from the site to
areas at and beyond the SITE BOUNDARY shall be:

a. S 7.% mrem to any organ during any calendar quarter, and
B. $ 15 mrem to any organ during any calendar year.

APPLICABILITY: At all times.

........................................... P S P E R R R R R R R R R R

NOTES -
1. The provisions of Specification 3.0.3 azre not applicable.

2. Separate Condition entry is allowed for each of the above limits.

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. The calculated dose from A.1 Initiate action to prepare Immediately

the release of iodine-131, and submit, & Special
10dine-133, tritium and Report within 30 daye.
radicnuclides in

particulate form, with AND

half-lives greater than @
days, in gaseous effluents |A.2 Declare the ventilatiom
greater than any of the exhaust trestment system
above limits. inoperable.

(continued)

GRAND GULF, ONIT 1 A-44 Revision 17 - 03/9%



iodine-133, tritium and radiomuclides in
particulate form with half-lives greater than 8
days for the current calendar quarter and current
calendar year shall be determined in accordance
with the methodology and parameters in the ODCM.

The calculated doses from B.1 Initiate action to Imnediately
the release of radioactive calculate the direct
materials in gasecus radiation contributions
effluents greater than from the reactor wait and
twice any of the above from outside storage tanks
limate. to determine whether the
total annual dose or dose
commitment to amy MEMBER OF
THE PUBLIC greater than:
a) 2% mrem to the total
body or any organ,
except the thyroid.
B
b) 7% mrem to the
thyroid.
LSURVEILLANCE REQUIRIEMENTS
SURVEILLANCE FREQUENCY
SR 6.11.6.1 Cumulative dose contributions from iodine-131, 31 days
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§.11 RADIQACTIVE EFFLUENTS

6.11.7 GASBOUS RADWASTE TRRATMENT

LCO 6.11.7 The GASEOUS RADWASTE TREATMENT (OFPGAS) SYSTEM shall be in operation.
APPLICABILITY: When the steam jet air ejector (SJAR) is in operation.

ACTIONS

........................................... HOTRS - -+--+vsccenancasonnsssnsnscacanannscas

----------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME
A. Gaseous radwasts from the A.1 Restors trsatment to this 7 days
SJAE being discharged discharge.

without treatment.

B. Regquired Actiom A.1 and 8.1 Initiate action to prepare Immediately
Asgociated Completion Time and submit & Special Report
not met. to the Coammission within
10 days.

SURVEILLANCE REQUTIREMENTS

SURVEILLANCE PREQUENCY

SR 6€.11.7.1 Ensure that the GASEOUS RADMASTE TREATMENT 12 hours
(OFPGAS) SYSTEM is operating.
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6§.11 RADIOACTIVE EFFLURNTS
6.11.8 VENTILATION EXHADST TREATMENT SYSTEM

Co0 6.11.8 The VENTILATION RXHAUST TREATMENT SYSTEM shall be used to reduce
radicactive materiale in gaseous waste before their discharge when
the projected dose due to gaseous effluent relesses to areas at and
beyond the SITE BOUNDARY 1in a 31 day period would exceed 0.3 mrem toO
any organ.

APPLICABILITY: Ar all times.

---------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIMR
A. Gaseous waste bming A.1l Initiate action to prepars Imnediacely
discharged without and sukmit a Special Report
treatmant and greater than to the Commigsion within
the above limit. 30 daye.

SURVE!LLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 6.11.8.1 Doses due to gasecus releases to areas at and 31 days
mmsmmwlupnamum
accordance with the methodology and parameters in
the ODCM.

....... cesssssscssncocsNOTR ==~ csesssseses

1. Not required to be met when tis
ventilation exhaust treatment system 18
undergoing routine maintenancs.

2. Not required to be met when the projected
dose less than or eqgual to the above limit.
Verify the ventilation exhaust treatment
system is operating.
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6.12 RADIOLOGICAL ENVIRONMENTAL MONITORING
§.12.1 MONITORING PROGRAM

CO 6.12.1 The rsdiological environmental monitoring program shall ba conducted
as specified in ODCM Table 6.12.1-1. The results of this program
shall be validated by use of an Interlaboratory Camparison Program
corresponding to samples required by ODCM Table 6.12.1-1.

APPLICABILITY: At all times.
ACTIONS
........................................... WOTBB > cce=svsvaccsascenssncnanenassscaanncas
The provisions ILO 3.0.3 are not applicable.
CONDITION REQUIRED ACTION COMPLETION TIMRE
A. The radiological A.1 Initiate actiom to include Immediately
envircomental monitoring in the next Annual
program not being Radiological Envircomental
conducted as specified in Operating Report, &
ODCM Table 6.12.1-1. description of the reascna
for not conducting the
QR program as required and the
plans for preventing &
The required TOCUITENCS .

Incerlaboratory Compariscn
Program not performed.

B, The lavel of radicactivity | 5.1 Initiate actiom toO prepare Immediately
as the result of plant and submit & Special
effluent in a&n Report within 30 daye.
environmental sampling
medium at a specified
location exceeding the
reporting levels of ONCM
Table 6.12.1-2 whan
averaged over any calendar
QUAZTET.

(continued)
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Ez ;2!! (cont &2&’3!

CONDITION REQUIRED ACTION COMPLETION TIME
c Milk or broed leaf C.1 Initiate action to identify | Immediately
vegetation sampling ie this changed location(s) in
relocated from one Or more the next Annual Radicactive
of the sample locations Effluant Releass Report.
required by ODCM Table
$.32.3~3.

€.2 Add this location(s) to the | 30 daye
radioloyical environmental
Mmonitoring program.

SURVEILL RE

SURVEILLANCE PREQUENCY

SR 6.12.1.1 Radiological envircnmental monitoring samples Per QDOM
shall be collected pursuant to ODCM Table 6.13.1-1 | Table 6.12.1-1.
from the locations given in the table and figures
in the ODCM and shall be analysed pursuant to the
requirements of ODCM Tables 6.12.1-1 and 6.12.3-3.

SR 6.12.1.2 Conduct an Interlaboratory Compariscon Program and 366 days
includs a summary of the resulte in the Annual
Radiological Envirommental Operating Report.
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e Pathway Number of Samples(a) Sampling and Type and Freguency
and/or Sample and Locations Collection Frequency (a) of Analyeis

AIRBORNE
Radiciodine and Samples from 5 locations: Cont inuous sampler Radiociodine Cannieter:
Particulates operation with sample 1-131; 7 days

3 samples close to the SITE collection per 7 days or as

BOUNDARY (in different sectors!) required by dust

having the highest calculated loading, whichever is

annual average groundlevel D/Q. more freguent

1 sample from the vicinity of a
community having the highest
calculated annual average
groundlevel D/Q.

1 sample from & control location
15-30 km (10-20 miles) distance(d)

Particulate Sampler:
Grose beta radio-
activity following
filter change (b},
composite (by location)
for gasma isotopicic);
92 days

DIRECT RAD:NTION (e} 40 stations with two Or more 92 days
dogsimeters or one instrument

for messuring and reccrding dose

rate continuously to be placed

in each sccessible* sector as

follows:

1) an inner ring of stations in
the general areas of the SITE
BOUNDRRY

2) an outer ring spproximately
3 to S miles from the site.

The balance of the stations should

be placed in special interest areas

such as population centers, nearby

residences, schools, end in 1 Or 2

aress to serve as control statione.
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re Pathway Number of Samples(a) Sampling and Type and Fraguency

and/or Sample and Locations Collection Frequerncy (a) of Analveis

MATERBORNE A

Surface (f) 1 sample upstream 31 days Gasmma isotopicic);
1 sample downstreams 31 days. Composite

for tritium analyses; 92 days

Discharge Basin Composite sample over
311 day periodig)

Ground Samples fyom 2 sources 92 daye Gamma isotopicic) and
critium; 92 days

Cistern Water 1 sample of the nearest source 31 days I-131, Gross §} and gamma
that could be affected isotopicic); 31 days
Composite for
1 cample from a control location tritium; 92 days
Sediment from 1 sample from downstream area 184 days Gasma isotopicic);
Shoreline 184 days
INGESTION
Milk Samples from milking animals 15 days when Gamma isotopicic) and
in 3 locations within 5 km animals are on pasture, I-131; 15 days
distant having the higheat 31 days et other times when animals
dose potential. If there are are on pasture; 31 days
none then, 1 sample from milking at other times.
A-51 Revision 17 - 0131/95
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Exposure Pathway
and/or Sample

Number of Samples(a)
and Locations

Sampling and

Collection Frequency (a)

Type and 'recpency—'
of Analysis

Milk (cont'd)

Fish and
invertaebrates

Food Productse

GRAND GULF, UNIT 1

animals in each of 3 areas
between 5 to 8 km distant where

doses are calculated to be greater

than 1 mrem per year (h)

1| sample from milking animals
at a control locetion (15-30 km
distant)

1 sample of one species of
commercially or recreationally
important fish in vicinity of
discherge point

1 sample of same species in
areas not influsnced by plant
discharge

Samples of 3 different kinds of
broad leaf vegetatiom grown
nearest each of two different
offaite locations with highest
anticipsted annual average
groundlevel D/Q if eilk
sampling is not performed

1 sample of each of the similar
vegstation growm 15-30 ke
distant if milk ssaspling ie not
performed

A-52

184 days

31 days when availsble

31 days when available

Revision 17 - 03/95

Gamma isotopicic)

on edible

portions; 18¢ daye

Gamma isotopicic)

and I-131;

31 daye

Gasma isotopicic)

and I-131;

31 days



As described in rhe QDOM.

Specific paramer:rs of distance and direction secter from the centerline of one
reactus, and asdi:ional description where pertinent, shall be provided for each
and every sample location in Table 6.12.1-1 in the table(s) and figure(s) in the
ODCM. Refer to NUREG-0133, "Preparation of Radiological Bffluent Technical
Spec.ficatione for Nuclear Powsr Plants,” October 1978, and to Radiclogical

AsSe€ isment Branch Technical Positicn, Revision !, November 1979. Deviations are
permitted from the required saspling schedule if specimens are uncbtainable due to
hazardous conditions, seasonal unavailability, malfunctiom of automatic sampling
equipment and other legitimate reascons. 1f specimans are uncbtainable due to
sampling equipment, malfunction, every effort shall be made to complets corrective
action before the end of the next sampling period. All above deviations from the
sarpling schedule shall be documented in the Anousal Radiologicsl Environmencal
Operating Report.

It is recognized that, at times, it may not be possible or practicable to continue
to obtain samples of the media of choice &t the most desired location or time. In
these instances suitable alternative media and locations may be chosen for the
particulsir pathway in question and appropriate subsgtitutions made within 30 daye
in the radiological environmental monitoring progras. Identify the cause of the
unava-lasility of samples for that pathway and identify the new locatiom(s) for
Ahgp.ning replacement samples in the next Annual Radioactive Rfflusnt Release
rersrt and also include in the report a revised figure(s) and table(s) for the
ODCM reflacting the new location(s).

particulate sample filters should be analysed for gross beta 24 hours or more
after sampliug to allow for radon and thorom daughter decay. If gross beta
ACTiIVILY in AL OF water i# greater than ten times the yearly mean of control
sanples for any medium, gamma isotopic analysis should be performed on the
individual samples.

Gamma isotopic analysis means the identificatiom and quantification of gamma-
emitting radionuclides that may be actributable to the effluents from the
facility

The purpcose of this sample is to obtain background information.
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“ One or more instruments, such as & pressurized ion chamber, for measuring and
recording doss rate continuously may '~ used in place of, or in addition to,
integrating dosimecters. For the purpe i of this table, a thermoluminescent
dosimeter may be considered to be one phosphor and twe or mcre phosphors in a
pscket may be corsi.dered as two Or more dosimeters. Film badges should not be
used for measuring direct radiation.

g The "upstream sample’ should be taken at a distance beyond significant influence
of the discharge. Ths "downstream” sample should be taken in an ares beyond but
near mixing zone.

g Composite samples should be collected with equipment (or equivalent) which is
capable of collecting an aliquot at time intervals which are very short (e.g.,
hourly) relative to ths compositing period (e.g., manchly) .

h  The dose shall be calculated using methodology contained in the ODOM.
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Reporting Levsls®

Water Airborne !nrttan}.to Fish Milk Food Products
Analysis (pCi /1) or Gases (pCi/m”) (pCi/Kg, wet) pCi/i) (pCi/Xg, wet)
H-3 2 x 10‘. A NA NA NA
Mn-54 1 x 103 NA I x 10. NA NA
Pe-59 « x10° WA : x 10° NA NA
Co-58 1 x 103 KA 3 x 10‘ HA NA
Co-60 Ix 102 NA 1 x 10‘ NA NA
Zn-65 3 x 10° nA 2 x 10° NA NA
Zr-Mb-2S 4 x 102 NA NA NA MA
I-131 2 0.9 HA 3 1 x 102
Ce-134 30 10 1 x 10° 60 1 x 10°
Ce-137 50 20 2 x 10° 70 2 x10°
fa-La-147 2 x 102 WA HA I x 102 NA

& por drtnktng water samples. This is a 40 CFR Part 141 value. If no drinking water pathway exists, a value

of 3 x 10% pCi/)l may be used.
S-e BASES 6.12.1 for reporting requirements when sultiple or unlisted radionuclides are detected.
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TABLE €.12.1°3
mnwm_mwmm

ARirborme Particulate Broad Leaf
Water or Fish Milk Vegetation Sediment

Analysie (pci/1) {pCi/m®) (pCi/xg, wet)  (pCi/1) (pCi/kg, wet) (pCi/kg, dry)
Gross beta s 2 = 202 A s NA N
H-3 2 x 100 (@ oY 7Y wA A A

Mo -54 15 WA 1.3 x 108 EA NA NA
7e-59 3u WA 2.6 x 102 (7Y MA na
Co-58,60 15 HA 1.3 x 102 ETY A KA
21-65 30 WA 2.6 x 107 NA NA 7Y

£x 95 30 B 7Y A 7Y NA

b 95 15 RA 7Y 7Y A NA
1-131 1(c) 7 x 102 NA 1 60 NA
Cs-13¢ 15 s x 1073 1.3 x 102 15 60 1.5 x 102
Ce-137 18 6 x 1073 1.5 x 108 18 80 1.8 x 102
Ba-160 60 a 7Y €0 N RA
La-140 15 7Y nA 15 NA NA
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TABLE §.02.4-3 (Consinued)

MAXIMOM VALURS FOR THE LOWER LIMITS OF RETRCIION (LID)
TARLE NOTAIION

Acceptable detection capabilities for thermoluminescent dosimeters used for
environmental mesasurements are given in Regulatory Guide 4.13.

Teble 6.12.1-3 indicates acceptable detectiom capabilities for radiocactive
materials in environmental samples. These dstection capabilities are tabulited in
rerms of the lower limits of detection (LLDe). The LLD is defined, for purposes
of this guide, as the smallest concentraticn of radicactive ‘material in a sample
that will yisld a net count (above system background) that will be detected with
95% probability with only SV probability of falsely concluding that a blank
cbservation represents a "real® signal.

For a particular measurement system (which may include radiochemical separation):
4.66 0
LD » b
E » V o 2.22 ¢ Y ¢ exp (-AlL)

where

LD is the "s& 7»ricri® lower limit of destection as defined sbove (as pCi
per unit mass ¢r volume). (Current literaturs defines the LLD as the
detection capab.lity for the instrumsntation only, and the MDC,
minisum detectably concentration, &s the detection capability for a
given instrumant, procedure, and type of sample.)

lb is the erandard deviation of the background counting rate or of the
counting race of & blank sample as apIropriate (as counts per minute)

E is the counting efficiency (as counti per disintegratiom)
v is the sample sisze (in units of maes or volume)
2.22 is the number of disintegraticas per minute per picocurie
Y is the fracticnal radiochemical yield (when applicable)
A is the radiosctive decay constant for the particular radicmuclide
At is the elapsed time between sample collection (or end of the sample

collection period) and tis of counting

The value of 8, used in the calculaticn of the LLD for a particular measurement
gystem should go pased on the actual cbserved variance of the background counting

rate or of the counting rate of the blank samples (88 appropriate) rather than on
an unverzrified thecorstically predicated variance.
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TABLE 6.12.3:2 (Cousinued)
MAZDMOM VALORS POR THE IQWER LOGTS OF DETECTION (LLD.
TARLR NOTATION (Continued)

Typical values of B, V, ¥ and At should bs used in the calculation.

It should be recognized that the LLD is defined as an § RLiQEi (before the facet)
limit representing the capability of & measursment sysces and not as @ ROSLARAQLL
(after the fact) limit for a particular measurement. Occasicnally background
fluctuations, unavoidable small sample size, the presencs of interfering nuclides,
or cther uncentrollable circumstances may render these LLDs unachievable. In such
casss, the contributing facrors should be identified and described in the Annual
Rradiclogical Ravirommental Operating Report.

e. LLD for drinking water samples. 12 no drinking water pathway exists, the LLD of
gamma 180TOPLC mAay be used.

4. 1f no drinking water pathway exists, & value of 3 x 103 pCi/1 may be used.
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6§.12 RADIOLOGICAL ENVIRORMENTAL MONITORING

6.12.2 LAMD USE CENSUS

O 6.12.2 A land use census shall be conducted and shall identify within a
Aistance of # km (5 miles) the location in each of the
I\ meteorclogical sectors DI THe nearest milk animal, the nearest
residence and the nearest garden or greater than S0 m? (500 ft?)
producing broad leaf vegetatiom. Broad leaf vegetation sampling of
at least three different kinds of vegetation may be performed at the
SITE BOUNDARY in each of two different direction sectors with the
highest predicted D/Qs in lieu of the garden census.

APPLICABILITY: At all times.

ACTIONS

----------------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME
A. A land use census A.1 Initiats action to ideatify | Immediately
identifies a location(se) the new location(s) in the
which yields a calculated next Annual Radiocactive
dose or dose commitment Effluent Release Report.
greater than the values
currently being calculated
in LCO 6.11.6.
B. A land use census B.1 Initiate action to identify | Immediately
identifies a locatiom(as) these higher dose
which yields a calculated location(s) in the next
dose or dose commitmant Annual Radiocactive Rffluent
(via the same exposure Release Report.
pathway) 20 percer )
greater than at & locatiom | AR
from which sasples are
currently being obtainaed B.2 Add these location(s) to 30 days
in accordance with LCO the radiological
6.12.1. envircnmental monitoring
program.
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 6.12.2.1 Conduct & land use census during the growing 366 days
season. The land use census shall verify the
appropriateness of the sample location used to
fulfill che requirements of LCO 6.12.1
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The LCO for radicactive liquid effluent monitoring instrumentacion i provided to
monitor and control, as applicable, the releases of radicactive materials in liquad
effluance during actual or potential releases of liquid effluents. The alarm/trip
setpoints for chese instruments shall be calculated in accordance with the procedures
in the ODCH to ensure that the alarm/trip will occur before exceeding ten times the
effluent concentration limits of 10 CFR Part 20. The OPERABILITY and use of this
ingtrumentation is consistent with the requirements of General deeign Criteria 60, 63
and 64 of Appendix A to 10 CFR 50.

The LCO for radicactive gassous effluent monitoring instrumentation is provided
to monitor and centrol, as applicable, gasecus effluencs during actual cr potential
releases. Those instruments that monitor the activity of gasecus effiuents being
released to the environment shall have their alarm/trip setpoints calculated in
accordance with the methods in the ODCM to ensure that the alarm/trip will ocecur
pefore exceeding the limits of 10 CFR Part 20. Other instruments that monitor offgas
processing, (i.e., Offgas Pre-Treatment Monitor and Offgas Post-Treatment Monitor)
are calibrated according to plant procedures. The OPERABILITY and use of this
instrumentation is consistent with the requirements of Gensral Design Criteria 60, 63
and 64 of Appendix A to 10 CFR Part 50.

GRAND GULF, UNIT 1 A-62 Revigion 17 - 03/9%



LIQUIR EFFLUBNIS
§.4d.) CONCENTRATION

This LCO is provided to ensure that the comcentration of radicactive materials
released in liquid waste efflusnts to UNRESTRICTED AREAS will be less than ten times
rhe efflusnt concentration valuae specified in Appendix B, Table 2, Column 2 to i0
CFR 20.1001-20.2402. It provides operational flexibility for releasing liquad
effluents in concentrations to follow the Section II.A and II.C design objectives of
Appendix I to 10 CPFR Part 50. This limitatiom provides reascnsble assurance that the
levels of radicactive materials in bodies of water in UNRESTRICTED AREAS will result
1n exposures within (1) the Section II.A design cbjectives of Appendix I, 10 CFR 50,
ro a MEMBER OF THE PUBLIC, and (2) restrictions authorized by 10 CFR 20.1301(e). The
concentration limit for dissolved or entrained nocble gases is based upon the
assumption that Xe-13%5 is the controlling radicnuclide and its effluent concentration
in air (submersion) was comverted to an equivalent concentration in water. This LCO
does not affect the reguirement to comply with the annual limitations of 10 CFR
20.1301 (a) .

The results of pre-release analyses and post release analyses (of compoeited
samples) shall be used with the calculational methods and paramsters in the ODOM to
sssure that the concentrations at the point of release are maintained within the
limicse.

The required detection capabilities for radiocactive materials in ligquid waste
samples are tabulated in terms of the lower limits of detection (LLDs). Detailed
discussion of the LLD, and other detection limits, can be found in:

(1) HASL Procedures Manual, HASL-200.

(2) Currie, L. A., "Limits for Qualitative Detectiocn and Quantitative
Determination - Applicationm to Radiochemistry,' Apal. Chem. 40, 586-93
(1968) .

(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques, "
Atlantic Richfield Hanford Company Report ARK-2517 (June 22, 13972).

f.ad.d RCISR

This LCO is provided to isplement the requiremantcs of Sections II . A, III.A and
IV.A of Appendix I, 10 CPR Part $0. The ACTION statemants provide the regquired
operating flexibility and at the came time implemant the guidss set forth in
Section IV.A of Appendix I which assure that the releases of radicactive material in
liquid effluents to URRESTRICTED ARRAS will be kept "as low as is reascmably
achievable.' Also, for fresh water sites with drinking water supplied which can be
potentially affected by plant operations, there is reascnable assurance that the
operation of the facility will not result in radionuclide concentrations in the
finished drinking water that are in excess of the requirements of 40 CPR 141. The
dose calculations in the ODCM implement the requirements in Section I11I.h of
Appendix I that conformance with the guides of Appendix I be shown by calculaticnal
procedurss based on models and data, such that the actusl exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be substantially underestimated.
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EARIQACTIVE EFFLURNTS
RAJES

§.11.2 DOSE (Continued)

The equations specified in the ODCM for calculating the doses due to the actual
release rates of radicactive materials in liquid effluents are consistent with the
methodelogy provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man
from Routine Releases of Rsactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part S50, Appendix I," Revision 1, Octobar 1977 and Regulatory

Guide 1.113, "Estimating Aquatic Dispersion of Bffluent from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix I,* April 1977,

This LCO, in comjunction with LCOs 6.11.5 and 6.11.6 is also provided to meet the
dose limitation of 40 CFR 190 that nas been incorporated into 10 CFR 20.1301(d).

Even if a site contained up to four reactors, it is highly unlikely that the
resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limite of 40 CFR 150 if
the individual reactors remsin withan twice the decse design objectives of 10 CFR 50
Appendix I, and the direct radiatiou doses from the unite (including outeide storage
tanks, etc.) are kept small.

Special Report:
LCO 6.11.2 requires preparation and submittal of & report in accordance with 10 CPFR
50.4 and as defined in 10 CPR 20.24%03(a) (4), if the dose design abjectives of 10 CFR
50 Appendix I are axceeded.
If either the quarterly or the annual limit is exceeded, the repert will:

(1) identify the cause (s) for exceeding the limit(s),

(2) define the corrective actions that have been taken to reduce the relesses,
and

(3) define the corrective actions to be taken to ensure that future releases
will be in compliance with the limics.

If a drinking water supply is taken from the receiving water body within three miles
downstream of the plant discharge, the report shall also include:

(1) results of radiclogical analyses of the drinking water source, and

(2) the radiological impact on finished drinking water supplies with regard to
the requirements of 40 CFR 141.

If the doses exceed the limits of 40 CPFR 190, 25 mrems to the whole body or any
organ, except the thyreoid, which is limited to 75 mrams, the report shall:

1) define the corrective acticm to be taken to reduce subsequent releases to
prevent rscurrence of exceeding the above limits,

(2) include the scheduls for achieving conformance with the above limits,

(3) include an analysis that estimates the radiation exposure (dose) to a
MEMBER OF THE PUBLIC from uranium fuel cycle sources, including all effluent
pathways and direct radiatiom, for the calendar year that includes the
releass (8) covered by this report,

(4) describe the levels of radiatiom and concentrations of radicactive material
invelved,

(8) describe the cause of the exposure level or comcsntrations involved,
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BARICACTIVE REFLENIS
SASRS

§.41.2 DOSE (Continued)

(6) describe a course of action that should result in the limitation of the
annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR 190 limics.

For the purposes of the report it may be assumed that the dose commitment to
the MEMBER OF THE PUBLIC from other uranium fuel cycle sources is
negligible, with the sxception that the dose distribution from other nuclear
fuel cycle facilities at the same site or within a radius of 8 kilometers
must be considered.

The Special Report with a request for a variance (provided the relsase conditions
resulting in & vioclation of 40 CPFR 190 have not already been corrected), in
accordance with the provisions of 40 CFR 150.11 and 10 CPFR 20.2203(a) (4), 1im
considered to be & timely request and fulfills tha requirements of 40 CFR 190 until
NRC staff sction is completed. The variance only relates to the limits of 40 CFR
190, and does not apply in any way to other requiremsnts for dose limitations of 10
CFR 20, as addressed in LCOs 6.11.1 and 6.11.4. An individual 18 not considered a
MEMBER OF THE PUBLIC during any period in which he/she is engaged in carrying out any
operation that is part of the nuclear fusl cycle.

Demonstration of compliance with the limits of 40 CFR 130 or with the design

objectives of Appendix I to 10 CFR S0 will be considered tc demconstrate compliance
with the 0.1 rem limit of 10 CFR 20.1301.
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RARIQACTIVE REFIURNIS
BASES

§uddod  LIQUIR WASTE TERATMENT

The LCO that the appropriate porticns of this syetem be used when specified
provides sssurance that the releascs of radicactive materials in liquid effluents
will be kept "as low as is reascnably achievable.” This LCO implemsnte the
requiremants of 10 CFR Part $50.36a, General Design Criteriom €0 of Appendix A to
10 CFR Part 50 and the design cbjective given in Sectiom II.D of Appendix I to 10 CPR
Part S0. The specified limit governing thes use of appropriate portions of the liquad
radwaste treatment system were epecified as a suitable fraction of the dose design
objectives set forth in Sectiom II.A of Appendix I, 10 CPFR Part 50, for liquad
effluencs.

Special Report:

LCO 6.11.3 requires preparaticn and submittal of a report in accordance with 10 CFR
50.4 if radicactive ligquid waste 18 being discharged without treatment and in excess
of the limits. The report shall include:

(1) an explanation why liquid radwaste was being discharged without treatment,

(2) identification of amy inoperable equipment or subsystems which resulted in liquid
radwaste being discharged without trsatment,

(3) the reasen for the inoperability

(4) action(s) taken to restore the inoperable equipment to an OPERABLE status,
($) summary descriptions of actions taken te prevent & recurrence.

GASEQUS EFFLIENTS

.44 ROSE _RATR

This LCO provides reascuable assurance that radicactive material discharged in
gaseous effluents will not result in the exposurs of a MEMBER OF THE PUBLIC in an
ONRESTRICTED AREA, either at or beyond the SITE BOUNDARY in axcess of the design
cbjectives of Appendix I to 10 CFR Part S0. T™his specification is provided to ensure
that gaseous effluents from all units oo the site will be appropriately comtrolled.
It provides ocperational flexibility for releasing gasecus efflusnts to satiefy the
Section II.A and II.C design objectives of Appendix I to 10 CFR Part $0. Por MEMBERS
OF THE PUBLIC who may at times be within the SITE BOUNDARY, the occupancy of that
MEMBERR OF THE PUBLIC will usually be sufficiently low to compensats for the reduced
atmosphere digpersion of gaseocus effluants relative to that for the SITE BOUNDARY.
The calculationsl methods and paramaters in the ODOM are used to assure that the dose
rates are maintained within the limits. RExamples of calculations fox such MEMBERS OF
THE PUBLIC, with the appropriate occupancy factors, shall be given in the ODCM. Tha
specified release rate limite restrict, at all times, the corresponding dose rates
above background to & MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY to less
than or equal to $00 mrem/year to the total body or to less tharn or equal to 3000
mrem/year to thae skin. These releases rate limite also restrict, at all times, the
corresponding thyroid dose rate above background to a child via the inhalation
pathway to less than or equal to 1500 mrem/year This specification does not atfect
the reguirement to comply with the aanual limitations of 10 CFR 20.1301 (a).

The dose rate due to radicactive gassous efflusnts shall be determined in
accordance with the methodology and paramsters of the ODOM.
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RARICACTIVE REFLURNIS
BAJES -

s e

§.21.4 DOSE kaiR (Continued)

The required detection capabilities for radiosaccive materiale in ligquid waste
sanples are tabulated in terms of the lower limites of detection (LLDse). Detailed
discussion of the LLD, and other detection limits, can be found in:

(1) HASL Procedures Manual, HASL-300 (revised annually).

(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemistry,® AQAl._ Cham. 40, 586-53
(1968) .

(3) Hartwell, J. K., *"Detection Limits for Radicisotopic Counting Techniques, "
Atlantic Richfield Hanford Company Report ARM-2537 (June 22, 1572).

£.40.5 DROSK - NOBLE GASKS

This LCO is provided to implement the requirement. of Sections II.B, III.A and
IV.A of Appendix I, 10 CFR Part S0. The Limiting Cordition for Operation implements
the guides set forth in Sectiom II.B of Appendix 1. The ACTION statements provids
the required operacing flexibility and at the same time implement the guides set
forth in Secticon IV.A of Appendix I to assure that the releases of radicactive
marerial in gassous effluents to UNRESTRICTED AREAS will be kept “as low as is
reasonably achievable."

The Surveillance Requiremsnts implement the requirements in Sectiom III.A of
Appendix I that conformance with the guides of Appendix I be shown by calculational
procedures based on models and data such that the actual exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be substantially underestimated.
The dose calculations established in the ODCM for calculating the doses due to the
actual release rates o7 radicactive ncble gases in gaseous effluents are consistent
with the methodology yrovided in Regulatory Guide 1.109, *Calculation of Annual Doses
re Man from Routine deleases of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part S0, Appendix I," Revisiom 1, October 1977 and Regulatory
Guide 1.111, "Mathode for Rstimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine “sleases from Light-¥ater Cooled Reactors,” Revisiom 1, July
1977 The ODCM equations provided for determining the air doses at and beyound the
SITE BOUNDARY are baind upom the historical average atmospheric conditions.

This LCO, in conjunction with LCOs 6.11.2 and 6.11.6 is aleo provided to meet the
dose limitation of 40 CFR 190 that has been incorporated into 10 CFR 1301(d). Even
1f a sits contained up to four reactors, it is highly unlikely that the resultant
dose to & MEMBER OF THE PUBLIC will exceed the dose limits of 40 CFR 450 if the
individual reactors remain within twice the dose design objectives of 10 CFR S0
Appendix I, and if the direct radiation doses from the units (including outside
storage tanks, etc.) are kept small.
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BARIQACTIVE REFLURNIS
SALES

§.A1.5 DOSE - NOBLE GASRS (Continued)
Special Report:

LCO 6.11.% requires preparation and submitta. of a report in accordance with 10 CFR
S0 4 and as defined in 10 CFR 20.2203(a) (4), if the dose design objectives of 10 CFR
S0 Appendix I are exceeded.

1f either the quarterly or the annual limit is exceeded, the report will:
(1) identify the cause(s) for exceeding the limic(s),

(2) define the corrective actions that have been taken to reduce the releases,
and

(3) define the corrective actions to be taken to easurs cthat future releases
will be in compliance with the limits.

If the doses excecd the limite of 40 CFR 190, 25 mrems tO (. whole body or any
organ, except the thyroid, which is limited to 7% mrems, tiv, report shall:

(1) define the corrective action to be taken to reduce subsequent releases to
prevent recurrence of exceeding the above limitce,

(2) inelude the schedule for achieving conformance with the above limite,

(3) include an analysis that estimates the radiation exposure (dose) to a
MEMBER OF THE PUBLIC from uranium fuel cycle sources, including all effluent
pathways and direct radiation, for the calendar year that includes the
releass (8) coversd by this report,

(4) describe the levels of radiation and concentrations of radicactive material
involved,

(§) describe the causs of the exposure level or concentrations involved,

(6) describe a course of action that should result in the limitation of the
annusl dose to & MEMBER OF THE PUBLIC te within the 40 CFR 190 limics.

For the purposes of the report it may be sssumed that the dose commitment to
the MEMBER OF THE PUBLIC from other uranium fuel cycle eources is
negligibla, with the exception that the dose distribution from other nuclear
fuel cycle faci'ities at the same site or withino a radius of 8 kilometers
must be considerd.

The Special Report with a réques. ‘or & variance (provided the relesass conditions
resulting in & violation of 40 CPFR i>. 7 ave not already been corrscted), in
accordance with the provisions of 40 CF4 190.11 and 10 CVR 20.2203(a) (4), im

considersd to be & timsly request and fu'fills the requiresents of 40 CFR 190 until
NRC staff action is completed.

The variance only relates to the limits of 40 CFR 190, and does not apply in any way
to other requiremants for dose limitations of 10 CFR 20, as addressed in LCOs 6.11.1
and 6. 11.4. An individual is not considered « MEMBER OF THRE PUBLIC during any period

in which he/she is engaged in carrying out any operatiom that is parc of the nuclear
fuel cycle.

Demonstration of compliance with the limits of 40 CFR 190 or with the design

objectives of Appendix I to 10 CFR S0 will be considered to demcnstrate compliance
with the 0.1 rem limit of 10 CFR 20.1301.
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This LCO is provided to implement the requirements of Sections II.C, III.A and
IV.A of Appendix I, 10 CFR Part $0. The Limiting Conditions for Operation are the
guides set forth in Section II.C of Appendix I. The ACTION statements provide the
required operating flaxibility and at the same time implement the guides sec forth in
Section IV.A of Appendix I to assure that the relesses of radicactive materials in
gaswous effluents to UNRESTRICTED ARRAS will be kept "as low as is reasonably
achievable." The COCM calculational methods specified in the Surveillance
Requirements implement the requirsments in Sectiom III.A. of Appendix I that
conformance with the guides of Appendix I be shown by calculational procedures based
on models and data, such that the actual exposure of & MEMSER OF THE PUBLIC through
appropriate pathways is unlikely to be substantially underestimated. The ODCM
calculational methcds for calculating the doses due to ths actual release rates of
the subject materials are consistent with the methodology providsd in Regulatory
Guide 1.109, "Calculation of Annusl Dosss to Man from Routine Relsases of Rsactor
Effluents for the Purpose of Bvaluating Complience with 10 CFR Part 50, Appendix I.*"

Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Rstimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases from
Light -Water-Cooled Reactors,® Revision 1, July 1977. These squations also provide
for determining the actual doses based upon the historical average atmospheric
conditiona. The release rate specifications for iodine-131, iodine-133, tritium and
radionuclides in particulate form are dependent on the existing radionuclide pathway
to man in the areas at and beyond the SITE JOUNDARY. The pathways which were
examined in the development of these calculations were: (1) individual inhalation of
airborne radiocnuclides, (2) deposition of radionuclides onto green leafy vegetation
with subsequent consumption by man, (3) deposition onto grassy areas where milk
animals and meat-producing animals grase with consumption of the milk and meat by
man, and (4) deposition on the ground with subsequent exposure of man.

This LCO, in conjunction with LCOs 6.11.2 and 6.11.5 is also provided to meet the
dose limitation of 40 CPR 190 that has been incorporated into 10 CFR 1301(d). Rvan
if a site contained up 0 four reactors, it is highly unlikely that the resultant
dosm to a MEMBER OF THE PUBLIC will exceed the dose limits of 40 CFR 190 if the
individual reactors remain within twice the dose design objectives of 10 CFR SO
Appendix I, and if the direct radiation doses from the units (including outside
storage tanks, etc.) ars kept small.

Special Report:

LCO 6.11.6 requires preparation and submittal of a report in accordance with 10 CFR
50.4 and as defined in 10 CFVR 20.2203(a) (4), if the dose design objectives of 10 CFR
50 Appendix I are exceeded. ¥
I1f either the Quarterly or the annual limit is exceedsd, the report will:

(1) identify the cause(s) for exceeding the limit(s),

(2) defins the corresctive actions that have been taken to reduce the releases,
and

(3) define the corrective actions to be taken to ensure that future releases
will be in compliance with the limits.
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(Containued)

If the d- .. exceed the limits of 40 CFR 190, 25 mremé to the whole body or any
organ, except the thyroid, which is limited to 75 mrems, the report shall:

(1) define the corrective action to be taken to reduce subsequent releases to
prevent recurrence of exceeding the above limits,

(2) include the schedule for achieving conformance with the above limits,

(3) include an analysis that estimates the radiation exposure (doss) to a
MEMBER OF THE PUBLIC from uranium fuel cycle sources, including all effluent
pathways and direct radiatiom, for the calendar year that includss the
release (8) covered by this report,

(4) describe the levels of radiation and concentratioms of radioactive material
involved,

(§) deseribe the cause of the exposure level or conceatrations involved,

(6) describe a course of action that should result in the limitation of the
annual dose to a MEMBER OF THR PUBLIC to within the 40 CPR 150 limitse.

Por the purposes of the report it may be assumed that the dose commitment to
the MEMBER OF THE PUBLIC from other uranium fuel cycle sources ie
negligible, with the exceptiom that the dose distribution from other nuclear
fuel cycle facilities at the same eite or within a ~adius of 8 kilometers
must be considered.

The Special Report with a regquest for a variance (provided the sase conditions
resulting in & violation of 40 CFR 130 have not already been cor.ected), in
accordance vith the provisions of 40 CFR 150.11 and 10 CFR 20.2203(a) (4), is
considered to be a timely request and fulfills the requirements of 40 CFR 190 until
NRC staff action is completed.

The variance only relates teo the limits of 40 CFR 190, and does not apply in any way

to other requirements for dose limicatioms of 10 CFR 20, as addressed in ILCOs €.11.1

and 6.11.4. An individual is not considered a MEMBRR OF THE PUBLIC during any period
in which he/she is engaged in carrying out any operation that is part of the nuclear

fuel cycle.

Demenstration of compliance with the limits of 40 CFR 190 or with the design

objectives of Appendix I to 10 CFR S0 will be comsidsred to demonstrate compliance
with the 0.1 rem limit of 10 CFR 20.1301.
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The OPERABILITY of the GASEOUS RADWASTE TREATMENT (OFFGAS) SYSTEM and the
VENTILATION EXMAUST TREATMENT SYSTEM ensures that the system will be available for
use whenever gaseous effluents require treatment before release tO the environment.
The requirement that the agpropriate portions of the system be used, when specified,
provides reasonable assurance chat the releases of radicactive materials in gaseous
effluents will be kept "as lov as is reascnably achievable." This specification
implements the requiremsntcs of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CPR Part 0. and the design objectives given in Sectiom 1I1.D of
Appendix I to 10 CFR Part S0. The specified limits governing the use of appropriate
portions of the system vere specified as & suitable fraction of the dose des.gn
objectives set forth in Section II.5 and II.C of Appendix I, 10 CFR S0, for gaseous
effluents.

Special Report:

LCOs 6.11.7 and 6.11.8 require preparation and submittal of a report in accordance
with 10 CFR $0.4 including:

(1) an explanaticon of why gaseous radwaste wvas being discharged without
treatment,

(2) identification of the inoperable equipment or subsystems which resulted in
gaseous radwaste being discharged without treatment,

(3) the reason for the inoperability,
(4) acrion(s) takenm to restore the inoperable equipment to an OPERABLE status,
(§) summary descriptions of action(s) taken to prevent a recurrence.

LCO 6.11.8 18 not applicable to the Turbine Building ventilation exhaust unless
filtration media is installed.

Instruments checked to ensure the GASROUS RADWASTE TREATMENT (OFPGAS) SYSTRM i
functioning are:

(1) Adsorber Train Bypass Switch (1N64-HS-M611),
(2) Bypass Valve Indication (1N64-FO4S) .

when the Adsorber Train Bypass Switch is in the TREAT position and the bypass valve
indicaces CLOSED, the GASEOUS RADWASTE TREATMENT (OPPGAS) SYSTEM is functioning.
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§.32  RARIOLOGICAL EMVIRQIMENTAL MONITORLING

§.A2.4 MONITORING DROCRAN

The radiclogical monitoring program required by this LCO provides measurements of
radiation and of radicactive macerials in those exposure patnways and for those
radionuclides, which lead to the higheet potential radiation exposures of MEMBERS OF
THE PUBLIC resulting from the statiom operation. T™his momnitering program implements
Section IV.B.3 of Appendix I to 10 CFR Part 30 and thereby supplements the
radiological effluent monitoring program by verifying that the measurable
concentrations of radicactive materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and modeling of the environmental
exposure pathways. The initially specified momitoring program will be effective for
at least the first three years of commercial operation. Following this period,
program changes may be initiated based on operaticnal experience.

The detection capabilities required by Table 6.12.1-3 are state-of -the-art for
routine environmental messursments in industrial laboratories. It should be
recognized that the LLD is defined as an *a priori* (before the fact) limit
representing the capability of & particular measuresent. Analyses shall be performed
in such & manner that the stated LIDs will be achieved under routine conditions.
Occasionally background fluctustions, unavoidably small sasple sizes, the presence of
interfering nuclides, or other uncontrollable circumstances may render these LLDe
unachievable. In such cases, the comtributing factors will be identified and
described in the Annual Radiclogical Envircomental Operating Report .

For a more complete discussion of the LLD, and other detection limits, sse the
following:

(1) HASL Procedurs Manual, HASL-200 ‘revised annually) .

(2) Currie, L. A., "Limite for Qualitative Detection and Quantitative
Determination - Applicaticm to Radiochemistry, ' ADAl.CDam. 40, 586-93
(1968) .

(3) Hartwell, J. K., "Detectiom Limits for Radiocisotopic Counting Techniques, "
Atlantic Richfield Hanford Company Report ARH-28517 (June 23, 1972).

If milk or broadleaf vegetation sampling locatioms are relocated, the cause shall
be reported in the next Annual Radicactive Efflusnt Release Report. Also, include in
this report, revised ODCM figurs(s) and table(s) reflecting the nev locations. The
specific locations from which samples were unavailable may then be deleted from the
radiological envircnmental monitoring program and the table(s) in the ODCM, provided
cthe locaticns from which the replacemsnt samples were obtained are added to the
cable (s) as replacement locations.

The requiremsnt for participstion in an approved Intsrlaboratory -Comparison
Program is provided to essure that independant checks on the precisicn and accuracy
of the measurss of radicactive material in environmental sSample mACrices are
performed as part of the quality assurance progras for envircnmental momitoring in
order to demonstrate that the results are valid for the purposes of Section IV.B.2 of
Appendix I to 10 CFR Part $50.
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§.32  RARIOLOGICAL ENVIRQIMENTAL MONITORING
BASES

§.dd.a  MONITORING PROGRAM (Continued)
Special Report:

LCO 6.12.1 requires preparation and sulmittal of a report in accordance with 10 CFR
$0.4 when:

(1) the level of radiocactivity as & result of glant effluents in an
environmental sampling medium at & specified location exceeds the reporting
level (8) in CDCM Table 6.12.1-2 when averaged over & calendar quartsr, or

(2) more than cne of the radio auclides in ODCM Table 6.12.1-2 are detected in
the sampling medium and

sencantxakacn. (il . concancAticn. (21 + ...21.0, or
reporting level (1) reporting level (2)

(3) radio nuclides other than those in ODCM Table 6.12.1-2 are detected, and
the potential annual dose to & KEMBER OF THE PUBLIC is squal to or greatsr
chan the calendar year limits of LCOs 6.11.2, 6.11.5 and 6.11.6.

The rep~rt shall:
(1) identify the cause(s) for exceeding the limit(e), and

(2) define the corrective actions to be taken to reduce radicactive effluents #0
the potential annual dose to a4 MEMBER OF THE PUBLIC is less than the
calendar year limits of LCOs 6.11.2, 6.11.5 and 6.11.6.

The Special Report is not required if the measured level of radicactivity is oot the
result of plant effluents; however in such an event, the condition shall be reported
and identified in the Annual Radiological Envi ronmental Operating Repozt.

§.3.2  LANR USK CENSUS

muu‘.‘oug:oﬁd.d:oonmnhuchmutn:h.motucuundwm
SITE BOUNDARY are identifie and that modifications to the radiological environmental
monitoring pProgram are made if required by the results of the census. The best
information from door-to-door survey, visual or aerisl survey or from comsulting with
local agricultural authorities shall be used. This census satisfies the requirementcs
of Section IV.B.) of Appendix I to 10 CFR Part S0. Restricting the census to gardens
of greater than 50 @¢ provides assurance that significant exposurs pathways via leaty
vegetables will be idsatified and monitored eince a garden of this sise is the
minimum required to produce the quantity (26 kg/year) of leaty veystables assumed in
Regulatory Guide 1.109 for congumption by & child. To determine this minimum garden
size, the following assumptiocns werc made: (1) 20% of the garden was used for
growing broad leaf vegetatjom (i.e., similar to lettuce and cabbage), and (2) a
vegetation yield of 2 kg/m*. Specifications for broad leaf vegetaticn sampling in
the Table 6.12.1-1 shall be followed, including analysis of control samples.
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6,42 RARIOLOGICAL ENVIROMMENTAL MONITORING
BASRS

§.42.2. LAND USE CENSUS (Continued)

The land use censue should utilisze information which providas the best results, such
a8 & door-to-door-survey, an serial survey or by consulting local agriculture
authorities. The results of the land use census shall be included in the Annual
Radiological Environmental Operating Report pursuant to Technical Specification 5.6.2.

when the Land Use Census requires additionm of sampling locaticn{s) te the
Environmental Momitoring Program, the sampling locations (s) having the lowsst
calculated dose or dose commitments(8), via the sams exposure pathway, may be deleted
from the monitoring program. This deletion may take place after October 31 of the
year in which this land use census vas canducted.

The nev sampling location(s) shall be identified in the naxt Annual Radioactive
Effluent Release Report including a revised figure(s) and table(s) for the ODOM.

GRAND GULF, UNIT 1 A-74 Revision 17 - 03/98



ATTACHMENT 11
1994 ARERR CORRECTED PAGES



ATACHMENT II

CORRECTED PAGE
1994 ARERR
IL D ED INF ATION (CONT'D

e i/ ARERR S

is increased to satisfy the requirements of footnote “¢" of Table 1D,
"Radioactive Gaseous Waste Sampling and Analysis," (GGNS ODCM
Appendix A, Table 4.11.2.1.2-1 [6.11.4-1]. Presently, strontium analysis is
performed by a qualified contract laboratory.

Appendix A of Regulatory Guide 1.21 states “In estimating releases for
periods when analyses were not performed, the average of the two adjacent
data points spanning this period should be used.”

Releases from the Turbine Building, Fuel Handling Building and Containment
Building exhausts were estimated using this guidance. These releases
occurred during April, August, October and December 1994. Each release
was evaluated and documented and found to have no significant effect on

the total release from the site.

For Batch Releases: Gases

The processing of batch type releases (from Containment Purge) is analogous
to that for continuous releases.

For Batch Releases: Liquid Effluents

The radionuclides listed below are considered when evaluating liquid
effluents:

H-3 Mo-99
Co-58 Tc-99m
Co-60 [-131
Fe-55 1-132
Fe-59 [-133
Zn-65 1-135
Mn-54 (Cs-134
Cr-51 Cs-137
Sr-89 Ba-140
Sr-90 La-140
Nb-95 Ce-141
Zr-95  Ce-144

Representative pre-release grab samples are obtained and analyzed as
required by Table 2C. Isotopic analyses are performed using the
computerized pulse height analysis system previously described. Aliquots of
each pre-released sample, proportional to the waste volume released, are
composited in accordance with the requirements of Table 2C. Strontium-89,
90 and Iron-55 vaiues are obtained by chemical separation and counting the
separated strontium and iron using liquid scintillation techniques. Gross
alpha determinations are made using 2-pi gas flow proportional counter.



ATACHMENT II
CORRECTED PAGE
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Il RADIATION DOSE SUMMARY (CONT'D)

irect Radiation
Direct radiation dose is calculated by subtracting average doses measured by
thermoluminescent dosimeter (TLD) badges located at control locations from

average doses measured by TLD badges located near the site boundary.

1994 Airborne Effluent Dose (mrem)

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr TOTAL
lodine, Tritium & Particulates 9 46E-3 1.30E-2 3.09E-2 1.77E-2 711E-2
Fission and Activation

6.71E-3 3.97E-2 1.14E-2 1.76E-2
(Skin dose, mrem/yr) 1.28E-2 6.68E-2 217E-2 2.77E-2
Gamma 143E-3 6.13E-3 1.71E-3 4.53E-3 1.38E-2
Air dose*
Beta
Air dose* 1.54E-3 4.49E-3 1.86E-3 2.31E-3 1.02E-2
Direct Radiation 0 0 0.1 0 0.1

*Measurement units are mrad

IV. OFFFSITE DOSE CALCULATION MANUAL/
RADIOACTIVE WASTE TREATMENT SYSTEM CHANGES

A.

chem-tec/ARERRIS -1 4

Oftsite Dose Calculation Manual (ODCM)

Revision 15 was issued in January 1994 implementing changes resulting from

the revision of 10CFR Part 20. Revision 16 was issued in December 1994 to correct a
typographical error. Revisions 15 and 16 affected pages are included

in Attachment [.

Radioactive Waste Treatment Systems

No major changes were made during the report period.



