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SNRC=1747 (reference 2 , we identified that these changes were
only recently made effective and, therefr.e, committed to
reporting these changes in the next Semiannual Radioactive
Effluent Release Report. With the inclusion of revision 16 of
the ODCM in this current report, this commitment has been
fulfilled.

1f you reguire additional information, please contact this
office.

Very truly yours,

//A/ /7,
C. q‘? /(
/gq D. ard, Jr.
Vige President, Offide of Corporate Services

& Vice Presidant,{OE ice of Nuclear
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INTRODUCTTON

This Semiannual Radicactive Pffluent Release Report, sutmitted in accordance
with Technical Specification 6,9,1,7, Offsite Dosc Caloulation Manual (OD(M)
6.9,1,7 and 6,75,1, and Promess Control Program (PCP) 9,4, cowers the period
from July 1, 1990 through December 31, 1980, Metecrmlogical data summaries for
the whole of 1990 are included as is an asscimment of offsite doses due to
liquid and gaseous effluents for the wole vear, By contiactual agreament with
New York State, the long Island Lighting Campany (LILOY) wil) transfer the
Shareham Nuclear Power Stalion to the long Island Power Authoritv, LIIOO cannot
operate the plant in the interim. In order to ready the plant for
fGecamissioning and to protect plant svstems, the fuel was transferred to the
spent fuel pool in Auguset 1989, and plant lavup activities began, Prior to
defueling, the plant was in a oold shutdown condition for almost two vears,

A, SUPPLEMENTAL TNFORMATION

1, Regulatorv Limits

Shoreham's effluent regulatory limits are defined in Pacility Oparating
License NPF-82, Shoreham Nuclear Power Station, Appendix A, Technical
Specifications,

a, Limits “or gaseous effluents and noble gases are covered by
Technical Specification 6,8.4 and ODCM Controls 3,11,2.1 and
3.11.2,2,

b&c) Indines and particulates with half-lives oreater than 8 davs in
gaseous effluents are addressedd in Technical Specification 6,8.4
and ODOM Contrel 3,11,2,3,

d) liquid effluent limite are described in Technical Specification
6.8.4 and ODXM Contiols 3,11,1,1 and 3,11,1.2,

e) In addition, with Shoreham's sampling and analysis program the
following typical minimm detectable activities (MDA's) were
achieved, These MDA's are lesge than the required lower limits of
detection (LID's):

Liguid:

Ce~141 3,06 E-8 uCi/ml
Co~58 2,84 E-B uCi/ml
Ce~137 2.49 F=8 uCi/ml
M=-54 2,49 E-8 uCi/ml
Mo=99 1,66 E=0 uCi/ml
Zn-65 6,50 F=8 uCi/ml

Gaseous:

Cs=13"7 §,6% E=14 uCi/cec
T-131 8.71 B=14 uCi/ce
T=133 7:29 B=13 uCi/cc
Mn-"4 5,50 BE=14 uCi/eo
¥Xe=133 1,33 E=08 uCi/cc
Zn=65% 1.41 B=13 uCi/ce




2, Maximum Permiesible Concentrations

a=A)

Maximum permissible liquid effluent concentrations (MPC's) are

those specified in 10 CFR 20, Appendix B, Table 11, Colum 2, 1If
an isotope is listed with values for SOLIRIE and TNSOLIRLE states,
the more conservative value is utilized, For gaseous effluents,

MPC's were not used, Direct caleculations of dose were uti'iszed to
satisfy the dose rate limitations of Technical Specification 6,8,4

and ODCOM Control 3,11,2,1,

3. Average Fnergy

No isotopes above minimum detectable activities were measv==2 in
gaseous ¢ffluents, Therefore, there is no reportable average energy
for this time period,

4, Measuremynts and Ipproximations of Total Radicactivity

a=d)

Samples were collected in the manner and with the frequency
prescribed in Technical Specifications Surveillance Requirement
6.8.4 and ODOM Controls 4,11,1.1.1 and 4,11,2.1.2, Sanples were
anz lyzed in accordance with ODCM Controls Tables 4,11,1,1.1-1 and
4,11,2,1,2-1 regarding hoth type of analysis and level of
sensitivity, Most samples were aralyzed by gamtma spectroscopy
with a Germanium detactor, A liquid scintillation counter was
used to analvze for H-3 and Fe-5F while Sr-89, =90 analvses were
done by proportional counter, Samples analyzed for iron and
strontium underwent a chemical separation prior to counting.
Approved sample collection and analysis procedures were followed,

Analytical resul+~ are examined to ensure that the minimm
sensitivity leve. . required by OIXM lower limits of detection
(LID's) have been met, Any identifiable peaks above hackgqround
are quantified,

The methods above were used for batch releases, The same metlods
were used for continuous discharges, but were combined with gross
activitv measurements on process streams and total flow for these
streams,

No estimate of percent total error is provided in Table 1A and
Table 2A because all values for gaseous and licuid effluents were
determined to be less than required LID's,



Batch Releases

a) Liqu id

1, Mumber of batches

2, Total Time  (rinutes)

3, Maximmn Time (rdmates)

4, Average Time (ninutes)

5. Minimm Time (minutes)

6. Average Flow (gpm)
(Dilution)

b) Gaseous = None
Abnormal Releases

al Ligquid - None
b) Gaseous - None

3rd quarter

1,50 EM
2,31 E43
1. 77 B+2
4 FaD
0 P+l
1.43 BAS

4th Quarter

2.60 P+l
4,14 P43
1.,B3 B4
1.59 B4+2
1.30 B+2
7.02 E+d






TABLE 1A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
ASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES
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TABLE 18
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT oo,

GASEOUS EFFLUENTS-ELEVATED RELEASE
CONTINUOUS MODE BATCH MODE

Nugldes Reieased unit | Quaner ;| Quarner, Quarier Quarter,

l. Fission gases

krypton8S$ Ci E E E . R
krypton-8sm Ci 3 E 3 :
Kryplon87 Ci F E 3 .
krypton-88 Ci 3 £ E R
__xenon.133 Ci o E :
xenon.} 35 Ci 3 e E ;
xenon-j38m G £ . E £ :
Xenon-] 38 Ci . E e £ . _F
Others (specily) C) N O N 3 .
Ci . R 3 :
Ci . E . E 3 :
unidentified Ci . :é‘ ~ E 3
Total for period Ci WE R E ok
2. lodines
iodine-131 Ci E e | E 3=
jodine-| 33 Ci 3 . N Ty
wdine-135 Ci E s ~ E AN
Total for peniod Ci 3 R E e g A
3. Particulates
strontium-89 I Ci E E e .
strontium-90 G 3 3 ~E ~ E
cesium-| 34 Ci E E . 0
cesium-137 Ci E T . E . E
Parium-anthanum-1 40 Ci E E LR R
Others (specify) Ci E O N g
(4} W E  E R !
Cl il T 4 R
unidentilied Ci N 13 N s g




EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ..

TABLE'C

CASEOUS EFFLUENTS~GROUND-LEVEL RELEASES

N CONTINUOUS MODE BATCH MODE
Nuchom Receses Unit 1| Quenter; | Quenter | Quenter 1| Quanter,
1. Fission gases
krypton.85 Ci E E E . _E
_knypton$5m Ci E E E . E |
kryptons? Tl E E E :
krypton-8a i E E E :
xenon-| 33 Ci E 3 £ ¢
xénon-139 _Ci £ E E | F
xenon-llém gl_ . tﬁ . j E .
xenon-12 | . A E
Others (specify) Ci E E g . B
e s
i . E ;
unidentified Ci R E E -
Total for penod G . E E ., E |
2. lodines
iodine-13] Ci E E E
lodine.133 Ci E E E_ {"'
odine- 135 Ci E X k -
Total (of period Cl E 13 3 E |
3. Particulates
strontium$9 Ci . K . _E E . N
strontium 90 Ci . T E . E
cesium- 134 Ci s . E E e 0
cesum.137 - R b
banum-lanthanum.140 —Ci . E . E O
Others (specify) Ci . E . E E - T
(o] U R e
Ci - . & E . E
unidentified Ci Ngeay i E - A
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SEMIANNUAL FADIOACTTVE EFFLIENT
RELFASE REPORT

C = LIQUID FFFLUPNT
3rd and 4th Quarters of 1990

All samples of ligquid effluents were analvzed and determined to be at or below
minimum detectable activities (MDA's) for all radienuclides listed in the ODOM,

These MDA's were below the LID's required in ODOM Controls Table 4,11,1,1.1-1,
In addition, no other radionuclides were identified, Therefore, no entries were
made in Tables 2A and 2R that follow.

Camosite sample results for the third and fourth quarters of this reporting
period are all at or below MA's, Results for the second quarter, which were
not included in the last Semiannual Report because of unavailability then, also
are at or below the MDA's,



TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

LIQUID EFFLUENTS~-SUMMATION OF ALL RELEASES

lu'.;

Unit Querte Quarter | Ext Tou
1 3 R Error, &
A Fission and activation products
I. Total release (not including tntium,
gases, alpha) Ci E E E
2. Average diluted concentration
| dunng period uCi/ml E E
3 Percent of applicable Limit % t 3
B_Tritium L
|. Total release C £ [ T
2. Average diluted concentration
duting penod wCi/ml E £
3. Percent of applicable limut % E 13
C. Dissolved and entrained gases '
1. Total release i . E E E ]
2 Average ciuted concentration
dunng period #Ci/ml . E E
3. Percent of applicable Timut % i E ]
D Gross alpha radioactivity
[T Total release Ci 51 LB E
R
E. Volume of waste released (prior to dilution) | Lters E E E
F. Volume of dilution water used during period | liters E E E




TABLE 28
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1000
LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODE
Nucldes Released vnit Quarter Quarter Oumor3 wi Ouu“';‘
1
struntium &9 Ci . - B ey N - .
strontium-90 Ci T E . E . |
cesium- ' 34 ~ Cl T E . _E = 9 s
cesium-137 C . E iRy T E . E |
wdine- 131 Ci MR T E . e
cobalt.SK Ci : E . i . E : F
cobaltel C . E < E W R A
ton 39 Ci . . . E | ¥ &
263 CT- : ‘E ’ ﬂE ; 3 A E
manganese-S4 Ci T e . E =
chromium S| oy . E . v B . "
zitconium-niobium98 Ci . E , B B . _%__
molybdenum 99 Ci - N e .
technetium-99m Ci j LI . 1 : ;F
barium-lanthanum-140 C s - “E 3 .
cerum 141 & 5 . E il . 3 N &
T Other (specify) Ci S T AN E | . E
Ci B - ~ E | R
G o — E ¢ - &
L9 s e o i F
"~ CI ~E . 3 s
unidentified G e s E =
Total for period(above) | € | . E | . E T .
xenon-133 Ci . E { . E E Sk
xenon-1 35 C W A 3 BT
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SFMIANNUAL RADYOACTTVE EFPLUENT
REILFASE REPORT

D « BOLID WAS™
Ird and 4th Quarters of 1990

Table 3 provides infonmation on shipments of solid waste for the third and
fourth quarters of 1990, These shipments consisted of dewatered Class A Resins,
Class A Dry Active Waste (DAW), and Class A Irradiated Componente, There were
no irradiated fuel shipments. The resine were siipped in 158.1 ft* DOT Spec 7A
High Inteqrity Containers (HIC's), approved by the South Carolina Department of
Health and Environmental Conservation, DAW was shipped in 55 gallen drums and

th:klrrndiatad Camponents were shipped in a lead=lined B-25 box in a special bewx
cask,

11
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TARLE 3
*4% REGUTATORY GUIDE 1,21 SEPORT #éws

SOLID WASTE SHIPPED OFPSITE FOR DISPOSAL
#* DURING PERIOD FROM 7/1/90 tc 12/31/90%+

WASTTE STREAM: Resins, Filters, & Pvaporator Bottoms

. WASTE CLASS CUBIC MPTERS CURIES $ FRROR (C1)
A 17.9 3.23E-03 1258

** ESTIMATES OF MAJOR NUCLINES BY WASTE CLASS & STREAM *¢

e B e e e o

WASTE STREAM: Reving, Pilters & Fvaporator Rottams with 0% CUTOFP

WASTE CIASS NUCLIDE ARUNDANCE CURIES
A Co=60 25,1444 8. 1104
Pe-55 21,932% 7,5 7E-04
Cr-51 18,1348 5, 85E=04
CoT8 13,443% 4, 34B-04
Zn=65 4,167 1. 34E~04
Ac=110m 3, 3368 1,08E~04
™y=241 3,330 1,08E~04
He3 3,255% 1,08E-04
Mn-54 2,759% 8, 90F=05
Fe=69 1.682% 5, 42E~05
Ce-144 1.059% 3,478-05
Ni~63 ,990% 3,19E-05
Ce-137 L3418 1,108-05
N9 ,148% 4,77E=06
Sb-124 1278 4,09E-06
Co~57 .107% 3, 28F=06
Ce-141 L0238 7, 49F=07
Ni-£9 ,018% 5, 69107
Sr-90 .007% 2,31B=07
Nb-94 .000% 1.18E-08
c-14 ,000% 4,51E-09
Cm-247 ,000% 0, 00F+00
1-129 ,000% 0. GOE400

Tew-59 .000% 0.00E+00
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TARLE 3 (Cont'd)

*#+ RECITATORY GUIDE 1,21 REPORT *++s ‘
SOLID WASTE SHTPPED OFFSITE FOR DISPOSAL,
** DURING PERTOD FROM 7/1/90 to 12/31/90%#

WASTE STREAM: Trradiated Components

WASTE CILASS CUBIC METERS CURIES % ERROR (CT)

8.19E=-01 +25%

A 2.8

** ESTIMATES OF MATOR NUCLIDES BY WASTE (TASS & STREAM #+
WASTE. STREAM: Trradiated Components with ,0% CUTOFF

WASTE CLASS IDE ABUNDANCE CURIES
A FE-55 66.,476% 5,44E~01
Co~60 29,428% 2,41E-01
Ni-63 2,235% 1.83~02
Mn-54 1,893% 1,55E=02
Ni=59 ,015% 1,26E~04
o-14 ,003% 2,76E=05
Nb-94 .000% 2,60E-07
Pu- 241 ,000% 6,78E=08
Pu239/40 ,000% 4,62F~08
Pu-238 .000% 2.92E-08
Te-99 ,000% 2,53E-10
Np-237 .000% 1,498-10
=242 .000% 3,52E~11
Am-241 .000% 2,60F~12
Cr=51 ,000% 1.37E~12
Qm243/44 .000% 4,29F~14
Pu-242 .000% 1.59F~14
Am=243 .000% 6.50F=15
Cs-137 .000% 0,00E+00
1-129 ,000% 0.00F+00
Sr=¢ ,000% 0,00E+00
H-3 .000% 0.,00F+00

** SOLID WASTE DISPOSTTION SUMMARY**

NUMBER OF SHIPMFNTS MODE OF TRANSPORTATION DESTINATICN
2 Trvek Barnwell
0 Truck Richland
0 Truck Beatty
0 Truck Other

14
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SEMIANNUAL RADIOACTTVE EFFLUENT
RFLFASE REPORT

E - RADIOQLOGICAYL IMPACT ON MAN

1990

During 1990, there were no radinactive isotopes identified within the limits of
detection in anv of the licuid or gasecus streams discharged, Therefore, dose
caloulations were not performed,

Direct radiation (as measured on guarterly TID's) made no contribution to
nffsite doses based on a camparisan of 1990 dose rates with 1984
(preoperational) dose rates. The highest dose measured in 1990 was 5,0
mrem/standard month °° 4 days) at indicator location 6A1 compared to the 1984
dose at the same max! - 1 location of 5.1 mrem/standard month, Similarly, the
1990 average for all 1 licator locations was 3.6 mrem/standard month compared to
a 1984 value of 3.9 mrem/standard month,

15
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RELEASE REPORT

F = METROROLOGICAL DATA
1990

T Has of cumlative joint frequency distribution of wind speed, wind direction,
a atmospheric stability are given by quarter for release heights of 33 feet
and 150 feet, The joint frequency distributions reflect all data that was
determined to be valid by a meteorological consultant and are given in the
tables that follow,

Same of the 33-foot level wind speed data was recovered from strip charts at the
offsite tower, The offsite tower data are considGered representative of the site
and this tower was used for the collection of the original licensing
muteorological data base, which has been reviewed and accepted by the NRC,
Although the calibration and maintenance of the strip chart )ecorders at the
offgite tower is not included in the Plant's Surveillance Program, they are
maintained by LIZ0O's Pnvironmental Engineering Department (ENVED), in
accordance with ENVED's procedures, A quarterly calibration arnd maintainence

for the metecrological instruments, including these recorders, is in
effect and performed by TRC Prwironmental Consultants,

The percent recavery for joint wind speed, wind direction and delta tamperature
was 93% for the year,

16



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/ 179 T0 3/31/%0
SYABILITY CLASS: A

ELEVATION: 33
HIND SPEED (MPH)

KIND
DIRECTION 1«3 4= B-12 1316 19-24 524 TOTALS
N 0 0 1 0 0 0 1
HNE 0 o 1 1 0 0 £
NE 0 0 0 ? 0 0 7
ENE 0 0 o H v 0 3
£ 0 0 0 0 o o 0
(13 0 ¢ 0 0 0 (4 0
33 ] 0 0 0 o 0 0
S5 g 0 0 1 0 0 1
s o 0 1 b 0 0 ©
564 o 0 0 “ 0 0 4
fin 0 0 0 1 0 0 1
(] 0 0 0 0 0 0 0
W 0 0 4 ¢ 0 0 @
L 0 0 0 L] 5 0 14
N 0 ¢ 1 11 0 0 12
M o 0 14 b 4 o 10
VARIABLE
TOTAL LT
PERIODS OF CALM 1 HOURS ), )

R . P SRR~



HOURS AT EACH WIND SPEED AND DIRECTION

FERIOD OF RECORD: 17 179%0 70 B3/31/%0
STABILITY CLASS: L]

ELEVATION 15
HIND SPEED (MPM)
HIND
PIRECTION 1«3  &-7 8-12 13-18 19-26¢ >24¢  TOTALS
N 0 0 0 0 0 ¢ 0
AL 0 0 0 o 0 o 0
ME 0 0 0 2 0 0 e
(3313 0 1] 0 0 0 o 0
£ 0 v o 0 0 0 0
ESE 0 0 0 n 0 0 0
SE 0 0 1 1 G 0 e
sk 0 0 1 0 0 0 1
s 0 o 1 0 0 0 1
SEM 0 0 1 0 o ¢ 1
L 0 0 1 0 0 0 1
HOM 0 0 0 0 0 0 0
] 0 o 0 1 e o 1
W 0 0 i 5 3 o 9
Hiw c 0 4 & 0 0 (3
N 0 0 1 2 0 0 3
VARIABLE
TOTAL 27
PERINDS OF CALM | HOURS ) 0



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 1790 T0 3/31/%
STABILITY CL235: C
ELEVATION: 33

WIND SPEED (MPH)
WIND
DINECTION 13 &7 8-12 13-18 19-2¢ >24 TOTALS

R .-

- MEAE mEERE smeee - -

g
COODO0O00COCDOOOO0
DO0CO0ODVOOTODO0OCDOOC
FANM i et P OO DM D
S OOWMDOOCOCCODOO
DOMNHOCCO D000
CoO0COo0O0OVO0O0O0OCCDODO
WEOEMW e YOO D

TOTAL 3z
PERIODS OF CALM {HOURS | : o
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILLITY CLASS:

ELEVATION:

KIND
DIRECTION

N

NME

NE

ENE

E

ESE

SE

-
5

s

85K

SK

KEM

W

e

NH

NNW
VARIABLE

TOTAL

“ae

1-3

.
.
‘

HE-OCOONMOOO0ODOOO O MM

1/ 1/90 7O 3/31/%

v
33

WIND SPEED IMPN)

4-7 8-12 13-18 19-2¢

-

14

ML o oMW

PERIOUS OF CALM (HOURS ):

EEEs mmeme aeeaw

—
mLPreoMmowme

20

0

L
RO BPOT IOy

-
-~

o

D WA OO OO OO C

»24 TOTALS

-

e B-R-A-R-E-E-3-E N -E-E-E_-E-¥.

cnm..

38
17
?
L
11
3
10
9

40
75
34
18
42
76
33
5l



- HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STARILITY CLASS:
e LEVATION:

HIND
DIRECTION 1-3
N

HNE

HE

ENE

3

ESE
SE
SSE
)
SEN
W
HEW
W
e
i
v
VARIABLE

‘
t
L]

PP DWW WY ey D e

TOTAL 1048

17 179 TO0 3/31/9%0

L}

67
4
10
1%
1?7
13
10
3]
?
34
28
4
16
9
8
14
10

PERIODS OF CALM (HOURS ):

WIND SPEED (MPH)

8-12 15-16 1924

e

9
18
8
L]
13
L)
10
5
76
84
£e
3
45
5
18
15

21

-

o
Pt B e DD gD

"
>

34
1
3

-
DO P OO ION

- N
LS 1

>26¢  TOTALS

b
POUWOCOOODOOOODDDOHO

14
56
36
a7
8
I
s
13
147
170
o
44
78
121
86
70



HOURS AT EACH WIND SPEED AND LIMECTION

PERIOD OF RECORD: 1/ 170 YO 3/31/%0
STARILITY CLAGS: F

ELEVATION: 33
NIND SPEED (MPHW)

WIND
DIRCETION 1=3 &7 8-12 13-18 19-24 224 TOTALS
N 2 5 0 1 0 0 8
ANE 0 3 1 ¢ 0 0 “
NE 2 5 L 0 Y 0 11
ENE z 7 L} 0 0 Ly  §.4
£ 1 : o 0 0 0 3
ESE R 3 0 [ 0 0 5
SE R 3 1 0 0 0 3
53E 3 20 0 0 0 0 (3]
S “ 6 12 1 0 0 a4l
SOM 3 16 le 0 ¢ 0 33
oK 1 16 i1 o 0 0 6
HOM 3 7 ¢ 0 0 0 ¢
W 3 5 2 0 9 0 10
W 1 ] 6 1 o 0 1s
N 3 5 & e 0 0 L}
M 1 1 3 v 0 0 5
VARIABLE
TOTAL 226
PERIODS OF CALM 1 HOURS ), 1



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 17 1790 TO 3/31/90
STABILITY CLASS: G
ELEVATION: 33

WI*D SPEED (MPH)
WIND
DIRECTION 1~

.-

4-7 £-12 13-18 19-24 >4 TOTALS

- B e

L
| 4
L)

-

3

] 0

HME 0

NE 0

FHE 1

4 0

ESE 0

SE 1
S5¢€ “ 13

3

?

1

3

0

2

[

0

Rttt ol o I IR

L 44
14

s
50K
L]
HEM
M
b

N

NNH
VARTABLE

OO OWMMPNOODHROD
- R -E-E-R-R-E-RaR-E-2- R~ RN 8-
-R-R-R-R-R-E-E-R-E-R- R R-E. ¥
- R-R-E-E-N-R-E-N-E-2-E-N-N-T-N.J
—
=

-
L it -0 o

TOTAL 114
PERIODS OF CALM (HOURS ): 0

23



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STARILITY CLASS: A
ELEVATION: 33

WIND
DIRECTION b &

e - -

N
HE
NE

EME

v wme
o
~
OO0V O0D0DDO0OO0ODOODIDOOD»
CO000CO0OO0ODDOOCO YO

N
VARIABLE

TOTAL 72
PERIQDS riF CALM (HOURS ):

WIND SPEED (MPH)

&/ 1790 T0 &/30/90

-7 8-12 12-18 1°-24

B meEns meemw

RO et OrMdrowm

o

-
DO MNOODTOPOOOOOO W

COCO0O0ODODO0OO0OCODDOO0OO0OO

»24

.
'
.

OO0 COoOO0OO0ODOCCOO0DO

TOTALS

s

P
W WM DPO=r e
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HOURS AT EACH WIND SPEED AMD DIRECTION

PERIOD OF RFCORD: 4/ 1790 T0 /30790
STABILITY CLASS: B
~LEVATION: 53 i

HIND SPEED (MPH)
WIND
CIRECTION 1-3  64-7 B-12 13-18 19:24¢ 524 TOTALS
]
W E
NE
EHE
ESE
SE
a5t
s
SoM
Sh
WM
W
Wi
L
12
VARTABLE

- EEE meser senew - LR

—
OO OP~OoDOoOUVOOoOOC

CO000NCOOCODOOCOO0

N O DONTOONC O MMSN

DOO0OCOO=NOTODODODOO

=R - RN h-E-E- N .- N N R N
-

P DTN YOO O O N

COO0OCONMNOCOCODDOOOO=O

TOTAL 52
PERIODS OF CALM (HOURS ), 0
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HOURS AT EACH WIND FAEED AND DIRECTION

PERIDD OF PECORD,
STABILITY CLASS:
CLEVATION:

WIin
DIRECYION 1-3
N
e
HE
311
t
1§14
of
S5
s

S0
m

AR A R-E-2- 248 -2 -5 2-3 2 -5 N

VaRianLE
TOTAL 7%

& 1710 0 #/507%

¢
L3 ]

L R-A-E-R-2 R E-2 2 -E-2-5_ -5 -E_ %

PERIODS OF CALM ( HOURS |

WIND SPEED (#PM
6«7 B2 13418 1906 524 TOTALS

HERSE BEEes Swsow . srvern

26

e
DIVOWNOCC LMo DO NP

0 0 0 3
0 0 0 “
o v 0 (4
0 0 0 v
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0 0 4 0
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5 1 0 ]
L o o 15
0 L) 0 )
1 0 0 1
0 0 0 3
L] 0 0 is
0 0 0 17
¢ 0 o 0
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HOURS AT EACH WIND SPIED AND GIRECTION

PLRIOD OF RECORD, &7 1/7% 10 /30/%0
STABILITY CLADS: 0

ELEVATION: 3]
WIND SPEED 1MPH)

WIHD
DIRECTION 1+3  &+7 0-10 35-18 1824 26 TOTALS
N 1 s n 1 ] 0 s
e 0 s (] “ 0 [ 1 4
HE 0 17 “ 10 0 0 51
(313 0 ¢ 1 “ 0 0 7
3 o 1 ? 1 0 0 9
(§13 1 1 1 ¢ 0 0 3
of o * “ 1 ¢ 0 11
$ut 0 13 2o “ 1 0 %4
3 1 L Y 2¢ 5 [ iee
oW 2 1 1% 3 10 0 o8
oW 3 “ ) 1 o 0 16
IR0 0 3 1 b 0 0 18
W 0 “ 1t & 0 0 24
W 1 L] 34 i 0 3 of
] 0 e 15 s 0 o e
M 0 15 i 0 (1 a La
VARTARLE
TOTAL 630
PERIDDS OF CALM ( HOWURS ) 0

&7

M e e e e e Db e b



HOURS AT FACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:

SYABILITY CLASS:
ELEVATION:

WIND
PIRECTION

B

L

M
(113
NE
B
1
ESE
1
ok 4
$
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S
]
W
W
[
(]
VARIABLE

TOTAL i04e
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DO s w

- Rad
Ll R R R T R

&/ 1790 10 o/50/%
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1n
0
.11
bR

?
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1
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“8
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i3
0
10
11

PERIODS OF CALM (HOURS )

WIND SPEED 1MPH )

8-1% 13-18 1924
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26

]
5
“
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HWURS AT EACN WIND GPELD AND DIRECTION

FLRIOD OF RECORD:
STEBILITY CLASS: G
ELEVATION: 3

WIND

DIRECTION ]
N L
(Y13 ¢
NE [
(423 J
3 ]
{341 0
ot 2
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1

o

L
.
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&
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]
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M
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i

HE
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i
R - g R - E-E-E- X XX

ToTeL .
PLRIODS OF CALM (MOURS )

WIND SPEED (MPH)
BT 8-12 13418 1924

&/ 179 10 o/80/%

SEEE BEEEe amsws

oo Ceme N OO SO

-S-A-2 -2 2L -2 -8 N E-E-X-E 2%

LA R -2 -R-2-E-R-L 2 -2 % 5-% -2 %

26 TOTALS

B A R A 2 -3 -2 R -3 -F F-3-E-% ¥
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MOURS AT FACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ 1790 Y0 9/30/90
STABILITY CLASS: L)

ELEVAYION: 111
WIND SPEED (MPH)

WIND
DIRECTION 1+3 47 8-12 13418 1926 34 TYOTALS
N 0 o 0 “ 0 0 “
(2 0 G 1 1 o 0 11
NE 0 . 18 H 0 0 ‘e
(1 0 ¢ & 0 0 0 “
t (] 0 0 0 (] o ]
5t ] 2 o 0 [ o H
ot 1 4 ¢ 0 0 0 ]
181 ] £ L] (] 0 0 10
5 0 3 1 ? o H 18
LW 0 0 “ 1 o i o
jal] 0 0 4] o 0 0 0
MM o ) 0 0 © [ L]
W [ 0 0 0 0 0 [
M 0 o i 0 0 o i
el “ 1 1 H L1 0 L)
A 0 4 b 0 0 0 3
VARIABLE
TOTAL %
PERIODS OF CALM (HOURS ) 0
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS:
ELEVATION:

WIND
DIRECTION 1-3

W - -

g
OO OO O

L
VARIABLE

TOTAL ol

7/ 1780 YO N/30/%

c
3 ]

HIND SPEED (MPM)

6=7 B-12 1318 1924

WD OO WD OO D D

PERIODS OF CALM (HOURS ):
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w

BhEE mREEs saese

MW PO ONEEDOODD W
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OO0 CO O

R - AR -R- - E-E-2-5- 8- E-2-%- 5 X

e TOTALS
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¢ s
0 3
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HOURS AT EACH WIND SPELD AND DYRECTION

PERIOD OF RECORD: AN T S30/%
STADILITY CLASS: v

ELEVRTION: 5
KIND SPEED 1MPM )

MIND
DIRECTION 13 Ge)  B<17 1310 1004 24 TOTALS
N t 3] ¢ 3 0 (1 2
NHE L] 16 ] . ] 0 3]
e 2 1 1?7 3 1 0 “l
tHE H 13 ] 1 0 0 2
£ “ 0 0 0 (7 0 “
341 1 o 0 0 © 0 5
st “ 5 ? 0 0 0 11
S5 0 20 12 0 0 0 11
6 ] 10 5 2 1 1 58
HOH 1 1 Y b | o 3 “e
5k 1 10 ] 0 0 0 1
HEN b | 3 ] 4 0 L]
b 1 12 ] 0 0 0 20
M 3 g9 £e “ 2 0 8
i b “e 10 - 0 0 (13
] 15 5o H “ 0 4 78
VARIABLE
TOrAL 528
PERIODS OF CALM (HOURS ) 1









HOURS AT EACH WIND SPELD AND DIRECTION

PERIOD OF RECORD: T/ 1790 TO 9/30/%
STABILITY CLASS: 6
ELEVATION: i3
HIND SPLED (MPH)

MIND
DIRECTION 1=3  4=7 B-1F 13-18 19-26¢ 524 TOTALS
M 0 0 o 0 o 0 ¢
HNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 1 0 0 0 0 0 1
3 0 0 0 0 0 0 0
ESE b 0 0 0 0 0 1
o ? ] 4 0 4 0 11
314 b 16 0 0 0 0 &0
s 1% 3% 0 0 0 0 53
gl 1 56 “ 0 0 0 %0
6N ¢l 8 0 0 0 0 30
WK 11 ) 1 o 0 0 16
N ¢ 0 0 0 0 0 5
L 1 0 0 0 o 0 3
2l 0 0 0 0 0 0 1
] 0 0 0 0 0 0 0
VARIABLE
TOTAL (34
PERTODS OF CALM (HOURS ): 1
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HOURS AT EACH WIND SPEED ANO CIRECTION

PERICOD OF RECORD:
STADILITY CLAGS: A
ELEVATION: 3

WIND
PIRECTION 1-3
N
(L4
ne
EHE
{1
(344
1 4
31 4
o
GOM
OH
HoM
W
L
i
A
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TOTAL o5
PERIODS OF CALM (HOR'®S |

(-A-R-A-A-E-2-E-L-E- % -E-F- -2 -2
WU PE O OO Oe YN

WIND SPEED 1MPNH)
Ge7 BeAF 15C1B 1924
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MOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 20/ 1760 10 12/81/%0

STADILITY CLASH: b
ELEVATION 3

HIND
DIRECTION 13 &?
N
e

NE
Ehe

L

L]

Wi
VARTABLE

OO0 CCOUOOO0 OO SO0
VRO ORR OGO~ O e

TOTAL “«0
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R N N N Ty Oy W N N L N e T N R IV T e

WIND SPEED 1MPH)
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HOURS AT EACH WIND SPEED AND DIRECYION

PERIOD OF RECORD: 107 1/7% o 13/730/%0
STERTLETY CLASS: ¢
ELEVATION: $3

WIND SPEED (MPM)
WIMD
PIRECYION 1

SEsBsnrsan

CODOWOOOO0ODTT OO+ i

W
i
NE
EHE
t

Eot
ot
sut
8
oM
oM
oM
M
W
i
e
VAPTABLE

HEE OO P OO OO
PO OO
PO OO
COMDOOODOOSOCODD
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HOURS AT EACH WIND SPEED AND DIRLCTION

FERIOD OF RECORD:
STADILITY CLASS: 4
ELEVATION, 3]

WIND

KIND GPEED 1MPH)

107 1/7%0 10 12/31/%

DIRECTION 13 &7 8-12 1316 1924
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e
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TOTAL “ia
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MOURS AT €&CH MIND SPEED AND QIRECTION

WIND GPEED (MPH )

10/ 1/7%0 TO 12/731/9%0

13 &=7 8<)2 1%-18 1926

PERIDD OF RECORD:
STADILITY CLASS: { 4
ELEVATION: 3
HWIND
pIPECTYION
N ] 3
e 0 2
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 $4 13 1e
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T0TAL L3
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0
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HOURS AT FACH WIND SPEED AND DIRECTION

PERION OF BEQCOND .
STARILITY CLAGS: r
CLEVATION: 3

WD

10/ 178 0 12/81/°%
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N
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e
¥
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s
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e
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TOTAL 1¢)
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HOURS AT EACH MIND SPEED AMD DIRECYION

PERIOD OF RECORD: 10/ 1790 10 12731790
SYABILITY CLASS: 1
ELEVATION: 3]

NIND SPEED (MPY)
WIND
DIRECTION 1+3  G=7 B-12 13+18 1924 534 TOTALS

B Y ~ne LR BEES wrEns saEew - L

©
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-.‘n
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TOTAL 198
PERIODS OF CALM | HOURS ), L
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HOURS AT EACH WIND SPEED AND DIAECTION

PERIOD OF RECORD
ETABILITY CLASS: L]

17 A7% 10 WBL/%0

CLEVATION: 180
WIND SPEED (MY )

WIND
DIRECTYION 1= =7 01D 1310 2004 224 TOTALS
N L4 0 n 1 0 0 1
et 0 0 (] 0 3 (4 0
NE 0 L] ] 0 1] [ 1]
Nt 0 o 1 b 0 0 ¥
t 0 v [ 0 0 0 ¢
e 0 0 4 o 0 0 ]
st 0 (4 0 0 [ 0 (4
sa (4 ] 1 ¥ 0 0 3
1 o ¢ ¢ 0 (4 0 0
B ¢ Y 4 1 14 4 i
&M 0 0 0 1 ¢ o )
HOW (] 0 1 [ L 0 i
" ] o 0 1 1 0 ¢
W 0 ¢ 1 . 0 L] 5
i (4 0 £ t 13 0 ]
[ 0 0 t4 1 1 0 “
VARIABLE
TOTAL f 34

PERIODE OF CALM (MOURS )/
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HOURS AT EACH WIND SPEED AND DIRECTYIIN

PLRIOD OF RECORD:
STABILITY CLASS: C
FLEVATION, 180

WIND
D.PECTION 1-3

- e -

§EgTFEETERETE
- R-R-A-E-S-E-2-R-2-5_E-2-2-1 1
- E-R-R-B-R-E-2-2-02-2 2 _R-E- 1 -

VARIABLE

TOTAL LT
PERIODS OF CALM (HOURS )
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6 TOTALS
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HOURS AT EACH WIND BPEED AND DIRECTION

PERIOD OF RTCORD: )V 1/% 10 8/51/%
STABILITY CLASS: ©

ELEVATION: 180
KIND SPEED (MPH)

MIND
PIRECTION 1<8  G=7 B-12 13438 1924 424 TOTALS
H 0 3 0 0 0 0 ]
Nk (4] i 0 0 0 0 ]
NE 0 1 1 0 0 0 H
ENE 0 1 “ 0 o L 1
t 0 1 i 0 0 0 H
st o 1 1 0 ] 0 i
11 0 1 ] 0 0 0 1
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£o% 0 3 - 7 (] o 14
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Wb 1) v 4 0 0 0 11
N 0 0 e 0 0 0 4
W 4 [ 0 0 0 0 0
VARIABLE
TOTAL 116
PERIODS OF CALM (HOURS ) : 0
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MOURG AT EACH WIND SPEED AND DIRECTION

PERIDD OF RECORD:
STABILITY CLALY: L]
ELEVATION, 150

KIND SPEED (MPM)

&/ 1790 10 4 30/%0

WIHD
DIRECTION 153 &=7 B-11 134108 19-24
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 3/ 1% T0 e/30/%
STASILITY CLASS: ¢
ELEVATION: 150

WIND GPEED (MPH)
WIND

DIRPECTION

N

E

HE

EHE

E
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SGE

P

<
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W
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TOTAL 77
PERICOS OF CALM (HOURS ); 0
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HOURS AT [ACH WIND SPEED AND DIRECTION

PERIOD Lf RECORD: %/ 1790 TO 6/30/90
STABILITY CLASS: [

ELEVATION: 150
KIND SPEED (MPH)

WING
DIRECTION 1=3  4+-7 8-12 13-18 19-264 524 TYOTALS
N 0 15 9 1 0 0 25
e 0 14 6 4 1 0 25
NE 0 2 5 0 o 0 27
ENE 0 9 13 11 3 0 36
E 0 3 3 “ 0 0 10
ESE 1 1 1 z 0 0 5
SE 0 “ e 0 1] 0 &
b 3 0 3 19 B ¢ 0 29
S 0 5 2% & 1 1 42
SOH 0 b 54 18 30 3 131
om 0 “ 17 14 i 1 38
(] 0 3 10 6 3 o 22
H 0 3 8 1o 7 0 34
W ] 18 “0 T4 5 0 b 14
., 0 29 30 5 2 0 66
W 0 e 18 0 0 “2
VARIABLE
TOTAL 616
PERIDOS OF CALM (HOURS ): 0



HOURS AT EACH WIND SPEED AND OIRECTION
PERIOD OF RECORD: &/ 1790 T0 6/30/%

STABILITY CLASS: 13
ELEVATION: 150
KIND SPEED (MPH)

WIND
DIRECTION 1-3  6-7 8-12 13-18 19-24 224 TOTALS
N 0 & 12 21 3 2 4
IRIE 2 8 el i3 “ 0 “8
NE 1 19 1 17 0 63
ENE “ 18 .17 3 12 0 102
E 1 6 11 13 1 0 32
[ 351 0 L] 14 2 0 0 25
SE 1 13 5 0 0 0 19
S3E 0 15 27 10 e 1 55
S © 15 B 20 3 2 91
LIMW - 8 e RN e [ w7
Sil 1 L 32 29 3 1 75
WO 1 10 12 10 1 0 14
W 0 8 24 * 1 0 “2
W 0 8 31 1z 3 0 54
L0 1 7 1 18 8 0 53
(L] 1 12 0 6 12 0 71
VARIABLE
TOTAL 10564
PERIODS OF CALM (HOURS ): 9
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: %/ 1790 TO 6730790
STARILITY CLASA: F

ELEVATION: 160
WIND SPEED (MPH )

WIND
DIRECTION 1<3  4<7 £-17 13-18 19-2¢ 524 TOTALS
M 0 2 3 ! 0 0 6
‘e 0 0 0 3 e 0 3
NE 0 3 0 0 v 0 3
eue 0 5 1 0 0 0 o
3 0 0 0 0 0 0 0
iof 0 1 0 0 0 0 1
ot 0 3 2 0 0 0 ©
85 0 3 5 3 0 0 °
5 0 2 10 a 0 0 21
Lok 0 34 1 0 0 2
oW 0 2 1 7 0 0 25
oM 1 « 12 7 0 0 2¢
W 0 2 1 1 0 0 i9
e W 1 3 13 0 0 0 17
W 0 2 o 2 0 0 10
1o 1 1 6 3 1 0 11
VARIABLE
TOTAL 106
PERIODS OF CALM (HOURS I 0
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HOUES AT EACH KIND “PEED AND DIRECTION

PERIOD OF PECORD: &/ V%0 T e/30/9%0
STARILITY CLASS: G
ELEVATION: 150

WIND SPEED (MDM)
MIND
VIRECTION 13 &-7 B-52 1%-10 19-26  »2¢  TOTALS
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TOTAL 92
PERIODS OF CALM 1HOURS ): 0
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ 1790 10 9/30/90
STABILITY CLASS: A

ELEVATION: 160
WIND SPEED (MPH)

WIND
DIRECTION 1=3  4-7 8-12 13-18 19-24 >2¢ TOTALS
N 1 0 1 4 0 0 (3
HNE 0 0 3 1 0 0 b
HE 0 ] 8 2 0 0 15
ENE 0 4 1z & ] 0 0
£ 0 0 2 0 0 0 2
ESE 0 0 1 0 0 o 1
St 0 2 1 4 0 0 3
SSE 0 0 1 - 0 0 5
-] 0 L ? s 0 0 12
S5W 0 0 3 7 0 0 13
S 0 0 0 “ 0 0 4
HENW 0 0 0 0 0 0 0
L) 0 0 0 0 0 0 0
W 0 2 0 1 0 0 3
N 1 0 1 2 0 0 4
N 0 1 0 3 0 0 “
VARIABLE
YOTAL 98
PERIODS OF CALM (HOURS )¢ 0
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD;
STABILITY CLASS:
ELEVATION:

KIND

DIRECTION

ESE

M
NN
VARIABLE

TOTAL

G
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0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7/ 179 TO 9/30/90
B

HIND SPEED (MPH)

4=7 8-12 13-18 19-24

HODODOD - T OO0 O~

PERIODS OF CALM (HOURS):

IR memes .-

60
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STYABILITY CLASS: c
ELEVATION: 150

WIND

DIRECTION i-3
N

HHE

NE

ENE

E

ESE

SE

SSE

S

S5W

SK

et

L

(L]

N

NN
VARIABLE

OO0 DODCO00O0O0DO»O
MWHMOOOD OO D D

TOTAL 67
PERIODS OF CALM (HOURS ):

HIND SPEED (MPH)

7/ 1790 TO 9/30/9%

4«7 B8-12 13-18 19-24

EeEE EmesEs mEeew

6l

P D e TN e PO OO D e N

0

HMOFEOMINENMOODO» DO O
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26  TOTALS
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS:
ELEVATION:

WIND
DIRECTION

........ -

LR
»
-

*2
™
PO OOCHED T -0

W

VARIABLE
TOTAL 549

7/ 1790 TO 9/30/%0
0
150

WIND SPEED (MPH)

G-7 8-12 13-18 1924

14
26
14
13

-
DIPMURMDTIP D

a3
4z

PERIODS OF CALM | HOURS ):

AR ReeEs msaen

a
“
0
5
2
3
1
1@
le
[
18
e
A7
38
6
1

OCDOVOCOODOTORNMMDO

>2¢ TOTALS

-

COO0O0CO0O0O0O0O0CCcCODOoOODOD

8
38
28
w8
10

“

b
29
30
50
34
17
34
75
53
“8
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HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD,
STABILITY CLASS: f
ELEVATION: 150

KIND
DIRECTION b B

L e L -

3
N 4
HHE 0
NE 0
ENE ¢
£ 1
ESE 0
SE 1
8SE 1
3 0
SOmM 0
GH 0
HEW 1
H 1
i 1
(Y 1
NN 1
VARTABLE

Lol R e -l R s SR

TOTAL 260
PERIODS OF CALM (HOURS ):

WIND SPEED (MEH)

........ -

0

o
MO 200000 DOOTDO

7/ 1790 70  9/30/90

6=7 0-12 13-18 19-24

i~ R-R-0 - R-R-2-F-R-E_-R-RR~-N-J

2264 TOTALS

-

CCCOoOO0O0O0ODODODDDOCO

-

14

” -~



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/ 1/79¢ 1O 9/30/90
STABILITY CLASS: 19

ELEVATION: 150
WIHD SPEED (MPH)

WIND
DIRECTION 13  4-7 B-12 13-18 19-24 >24 TOTALS
N H 1 0 0 0 o 3
NNE 4 0 1 0 0 0 3
HNE 1 5 0 ¢ 0 0 )
EME 1 2 0 0 0 0 3
£ 1 1 0 0 0 (4} 2
ESE 0 2 3 0 0 0 5
St 2 “ 3 ] 0 a8 9
SSE 0 g 8 1 0 0 11
s o © 14 “ 0 0 24
SSW 0 3 15 ) n 9 4
SH 0 7 % 11 0 0 42
MOH ¢ e 17 7 0 0 14 4
W 1 6 13 1 0 0 21
[ 0 10 3 0 0 0 13
Ml 1 8 0 0 0 0 L]
M 1 7 0 0 0 0 8
VARIABLE
TOTAL 215
PERIODS OF CALM (HOURS ) 0



HOURS AT EACH WIND SPEED AMD DIRECTION

PERICD OF RECORD: 10/ 1790 YO 12/31/90
STERILITY CLASS: A

ELEVATION: 150
WIND SPEED (MPH)

WIND
DIRECTION 13 &-7 B8-12 13-18 19-24 526 TOTALS
N 0 0 ? 1 0 0 3
e 0 1 3 0 0 0 4
HE 0 ¢ “ 0 1 0 ]
THE 0 ¢ “ 1 0 0 5
13 0 0 2 1 0 0 3
ESE 0 0 0 1 0 0 1
SE 0 0 0 0 0 0 0
53 0 0 3 0 0 0 3
s ¢ 0 2 0 0 0 2
SOW 0 0 1 0 0 0 1
SH 0 0 @ 5 0 0 °
HOH o 0 3 0 0 o 3
H 0 o 1 L] 0 ) “
W 0 0 9 0 0 0 hd
(4] 0 2 8 1% 0 0 24
L] 0 1 7 1% 1 0 4
VARIABLE
TOTAL 100
PERIODS OF CALM (HOURS ): 0
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HOURS AT EACH WIND SPEED AND NIRECTION
PERIOD OF RECORD: 107 1780 TO 12/74/90

SYARILITY CLAGS: 1)
ELEVATION 150
WIND SPEED MPH)
WIND
DIPECTION 1-3  &~7 8-12 1318 19-24 2264 TOTALS
N o 0 3 2 0 0 5
WiE 1 0 0 0 0 0 0
e 0 0 1 0 0 0 1
EHE 4 0 0 0 0 0 0
3 0 0 0 0 0 0 0
0k o 0 0 1 0 0 1
b1 0 0 0 1] 0 0 0
Sk 0 0 0 0 0 0 0
s 0 0 i 0 0 0 ]
Lo 0 1 4 1 (/] 0 “
oM (4] 1 2 1 ? 0 3
VoM 0 0 : 0 0 0 3
W 0 0 1 0 0 ] 1
[ 0 0 1 1 “ | ]
1 0 1 5 2 0 0 )
L 0 1 0 2 'Y o 5
VARIABLE
TOTAL “r
PERIODS OF CALM (HOURS ) 0

67



Ry V-0 ——

HOURS AT EACH WIND SPEEO AMD DIRECTION

PERICD OF RECORD:
CTABILITY CLASS:

ELEVATION:

WIND
DIRECTION

N

mig

HE

ENE

t

ESE

ot

GSE

- ..,
.,.;t.:gutﬂ
- Cxo
e r T

VARIABLE

TOTAL

CL

1-3

CO0O0O00CO0OoOO0O0O0OCOoODOC

10/ 1790 T0 12/30/%0

¢
150

NIND SPEED (MPH I

€=7 8-12 13-18 19-24

-

“RNOoOODDO0O00O000OCCOODO0OO

PERICOS OF CALM (THOURS )

68

BEme mesms mEsew

WONMNOWYHFNOOO-0O0O0O

0

PO NP DODOOODODOO

WOmEOMODOODODODO O

26 TOTALS
0 1
0 0
L] 0
0 0
0 1
0 0
0 0
0 0
0 1
0 8
0 °
0 e
0 “
] 8
0 t
0 8



HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF KECORD:
STASILITY CLASS: 4
ELEVATION: 159

WIND
DIRECTION i

-

M
o
(]
W
e

i

M
VARIABLE

TOMPDOWS N YNOOTE D

TOTAL 430
PERIODS OF CALM (HOURS ):

WIND SPEED (MPH)

10/ 1/90 10 12/31/90

-7 8-12 13-18 19-2¢

BEman msmes meeew

-
MO OOV ODI RN D DO W

—

69

12

e
PP WONNEIENDODDODDDO DS

226 TOTALS

3

1

—
NP -O0CNODODOOD

i

w8
26
e

4

8
12

e

8
15
53
20
19
34
54
“?
“h



ROURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/ 1790 Y0 12/81/%0
STALILITY CLASS: 3
ELEVATION: 150

HIND SPEED (MPH)

HIND
PIRECTION 1«3 4-7 6-12 15-18 1924 *>24 TOTALS
N 0 2 5 “? 18 3 Y
1l 0 0 1z 11 £ 3 &8
HE 0 0 “ & 1 0 Ll
ENE 0 [ 3 4] 1 0 7
3 L 11 12 & 0 (4] 27
14 0 e 8 2 5 4 18
14 0 10 1e 11 o 0 “l
3el 4 0 7 3 1¢ 2 1 50
] 4] “ 1% 13 3 “ 18
et ¢ o “a 2 16 7 150
ol 4] 7 s 6o 7 1 109
MM 0 [ 50 h 5 0 69
M 0 ® ? P “ 1 “o
W i 0 2 10 1 30 2l B
(17 1 % 17 i % 19 117
i ] 3 2 3% 50 3 109
VARTIABLE
TOTAL ere
PERIODS OF CALM (MOURS ) 1
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: 10/ 1/790 TO 12/31/%0

SYARILITY CLAGS: F
ELEVATION: 180
WIND SPEED (MPH)

WIND
DIRECTION 1=3 &=7 B-12 13-18 19-¢&  >24 TOTALS
N 0 0 0 0 ¢ 0 0
e 0 1 1 0 0 0 2
HE 0 0 1 0 0 0 0
TR 4] 3 4 0 0 0 5
£ 0 2 2 0 0 0 “
| 843 ¢ 0 1 5 0 0 0 &
SE 0 6 5 0 0 0 11
7% | 2 0 1 1 1 o (] 3
S 0 0 8 7 0 0 15
S5K 0 3] 11 8 4 0 29
O 4] “ 13 1?7 0 0 34
HON 1 3 21 20 0 0 45
W 0 0 ] 1 0 0 9
B o 1 “ 0 0 0 5
Hi 0 1 2 0 0 0 3
M 2 1 0 0 0 0 3
VARIABLE
TOTAL 176
PERIODS OF CALM [HOURS ), 0

71



HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: 10/ 1790 TO 12/31/90

STARILITY CLASS: 6
ELEVATION: 150
WIND SPEED (MPH)

WD
DIRECTION 13 6-7 8-12 13-18 19-2¢ 226 TOTALS
M 0 1 1 0 0 0 2
HME 1 ? 0 0 0 0 3
HE 1 1 0 4] ] 0 2
(3114 1 0 0 0 0 0 1
E 0 1 0 0 0 0 1
%13 0 3 3 0 0 0 6
bt 3 ¢ 2 1 0 0 0 3
fee 4 1 3 - 0 0 0 8
5 1 7 11 9 0 0 8
SOM g 10 11 14 ¢ 0 185
om 2 7 22 19 0 0 50
MM 1 7 17 23 0 L] “n
H 1 2 8 1 0 0 12
Wi 0 2 o 0 0 0 2
3 [¢] 3 1 0 0 0 @
e 1 0 0 0 0 0 1
VALRIABLE
TOTAL 206
PERIODS OF CALM (HOURS ): 0

7.2
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SEMIANNUAL RADIOACTIVE EFFLUENT
RELEASE REPORT

H = MISCELIANBOUS SPECIAL REPORTS
3rd and 4th Quarters of 1990

The ODXOM requires ground water samples to be obtain~d quarterly fram one or two
sources Wbl, Wh2., The required samples fram Wbl were abtained, however the
sampler at Wb2 were unavailable, To fulfill the requiraments of ODCM location
Wb2, tha2 ODOM provides one waterborne sample location (1382). On September 19,
199¢ and December 6, 1990, the well at 1382 was found dry and location 2A3 was
subs' ituted., This location, at a residence 0.3 miles NNE of the site, is not
listad in ODCM Table 5-4, Radiological Envirormental Monitoring Program
Waterborne Monitoring Stations, but the sample provided meets ODOM Controls
Table 3.12.1-1 requirements for Wb2,

74
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OFFSITE DOSE CALCULATION MANUAL
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SNPS-1 ODCM

PLEASE NOTE

Revision 1 « August 1983 of the LILCO, SNPS-1,

Offsite Dose Calculation Manual has been totall

revised from the 0r1g1nal - March 1983 Submittal -
Therefore, Revision 1 - August 1983 has no change bars,

CHANGE BARS have been used in subsequent revisions
to locate a change (additions, deletions, and/or modifi-
cations) in engineering, design, methodology, etc.

CHANGE BARS are not used for Errata (1.e., typos, vormat
changes).

CHANGE BARS are 7ot used in Part | Revision 16 since this

material is entirely new to the ODCM, They are also nut

'sed to indicate changed page numbers in Part Il Revision 16

since all page numbers have had a 11, appended to them,

In addition, Part Il chenges are not labelled Revision 16

at the page bottom 1f the only change is & page number

appendage. .

DO NOT REMOVE - KEEP IN YOUR ODCM

BN1-11600,02-92 i Revision 1§ - July 1990



SNPS.1 ODCM
PARY 1 THE RADIOLOGICAL EFFLUENT CONTROLS (REC)
TABLE OF CONTENTS

ODCM REC

SECTION SECTION SUBJECT PAGE
) . INTRODUCT 1ON 1,10
2 1.0 DEFINITIONS 1,2+0
3 3.0 and 4.0 CONTROLS AND SUREVEILLANCE 1,3-0

REQUIREMENTS

4 3,0 and 4,0 BASES  BASES FOR SECTIONS 3.0 and 4.0  1.4-0
¢ 5.0 DESIGN FEATURES ,8+0
‘ 6.0 ADMINISTRATIVE CONTROLS 1,640

BN1-11600.02-92 ii Revision 16 = July 1990



SNPS«1 ODCM

PART Il CALCULATIONAL METHODOLOGY AND PARAMETERS FOR
COMPLIANCE WITH THE RADIOLOGICAL EFFLUENT CONTROLS

TABLE OF CONTENTS

Radiologica)
tffluent
Controls
Section Subject Section Page
i INTRODUCTION 11.1-1
2 SET POINTS 11.2.1-1
g.% LIQUID EFFLUENT MONITOR SET POINTS 3.11.341 11.,2.1-1

| Radiation Effluent Monitor (RE«13) Hﬂgh/Trip Alarm
Set Point for Discharge Waste Sample
Recovery Sample Tanks, or Yard Piping
Drain Sump 11.2.1+4
2:1.2 Radiation Effluent Monitor (RE-79) MWigh Alarm
Set Point for " actor Building Salt Water
Drain Tank 11.2,1-6
243 Residua) Heat Removal Meat Exchanger
Service Water Outlet Monitors (RE«278 RE-Z2B)

anks,

High Alarm Set Points 11,2,17
2.2 GASEOUS EFFLUENT MONITOR SET POINTS 3.11.2.1 11.2,241
2.2.1 Gaseous Effluent Monitor Wigh Alarm Set Point

for Station Ventilation Eihaust Monitor (RE-42) 11.2.2+2

2.2.1,1 Gaseous Effluent Monitor High Alarm

Set Point for Station Ventilation Exhaust

Monitor (RE-42) Based on Noble Gases Total

Body Dose Rate 11.2.2+2
2.2,1.2 Gaseous Effluent Monitor High Alarm

Set Point for Station Ventilation Exhaust

Monitor (RE-42) Based on Noble Gases Skin

Dose Rate 11,2.2-3
2.23 Main Condenser Offgas System Effluent
Monitors (RE«65A,B) Wigh Alarm Set Point 1M.2.2+4

2.2.3 Main Condenser Air Ejector Monitors (RE-17 ,B)
High Alarm Set Point for Non-bypass Mode

Operation 11.2.2+5
2.2.3.1 Initia) Set Point for RE-12A,B Non-byspass Mode

Operation 11,2.2+6
2.2.3.2 Subsequent Adjus.uents of Set Points for RE-12A,B

in Non<bypass Mode Operation 11.2.2+7

BN1-11600.02-92 i Revision 16 « July 1990
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SNPS-1 ODCM

TABLE OF CONTENTS (CONT'D)

Main Condenser Air Ejector Meaitors (RE-12A.8)
High Alarm Set Point for Bypass Mode Operation

Initia)l Set Point for RE-12A,B in typass

Mode Operation

Subsequent Adjustments of Set Points for

RE-«12A,B in Bypass Mode Operation
DOSE CALCULATION METHODS

LIQUID EFFLUENT, DOSE CALCULATION
method 1: (Computerized Method)
Method 2: (Backup Method)

QPERATICN OF LIQUID WASTE TREATMENT
SUBSYSTEMS

DOSE RATE DUE TO GASEQUS EFFLUENTS
Method 1: (Computerized Method)
Release Rate Estimation

Total Body Dose Rate

Skin Dose Rate

Oryan Dose Rate (1-131, 1-133, Tritium
and Particulate Releases)

Method 2: (Backup Method)

Noble Gas Total Body Dose Rate

Noble Gas Skin Dose Rate

Organ Dose Rate (Particulate Releusses)

GASEQUS EFFLUENTS NOBLE GAS AIR DOSE
Method 1: (Computerized Method)
Release tstimation

Noble Gas Gamma Air Dose

Noble Gas Beta Air Dose

Method 2: (Backup Method)

Noble Gas Gamma Air Dose
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GASEOUS EFFLUENTS, DOSE DUE TO RADIO-
T10DINES AND RADIOACTIVE MATERIALS IN
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Method 1: (Computerized Method)
Release Estimation

Total Body Dose
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SKPS.1 ODCM

LIST OF TABLES

Table Title
2.2+1 Dose Factors for Exposure to a Semi-Infinite Cloud of

Noble Gases

3.1-1 Decay Constants
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Ingestion Pathway

3.4.1 Noble Gas Dose Factors
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3.5-2 inhalation Dose Factors for Teeneger

3,5-3 Inhalation Dose Factors for Child

3.5-4 Inhalation Dose Factors for Infant
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1,0 DEFINITIONS

The defined terms appear in capitalized type and shall be applicable
throughout these Controls.

ACTION

1.1 ACTION shall be that part of a Control which prescribes remedial measures
required under designated conditions,

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channe) output such that it responds with the necessary range and
accuracy to known values of the parameter which the channel monitors,
The CHANNEL CALIBRATION shall encompass the entire channel including the
sensor and alarm and/or trig functions, and shall include CHANNEL
FUNCTIONAL TEST., The CHANNEL CALIBKATION may be performed by any series
of sequential, overlapping or tota) channe) steps such that the entire
channel 1s calibrated.

CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
dur1ng operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parame._r,

CHANNEL FUNCTIONAL TEST
1.6 A CHANNEL FUNCTIONAL TEST shall be:

a, ..nelag channels - the injection of a simulated signel into the
channel as close to the sensor as practicable to verify OPERABILITY
including alarm and/or trip functions and channel failure trips.

b. Bistable charnels - the injection of & simulated signal into the
sensor to verify OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total channe) steps such that the entire channel {s
tested.

DOSE EQUIVALENT 1-131

1.9 DOSE EQUIVALENT I-131 shall be that concentration of 1-131, microcuries
per ?ram. which alone would produce the same thyroid dose as the quantity
and isotopic mixture of 1-131, 1.132, 1-133, 1-134, and 1-135 actually

present. The thyroid dose conversion factors used for this calculation

shall be those listed in Table 11l of T1D-14£44, “"Calculation of Distance

Factors for Power and Test Peactor Sites."
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DEFINITIONS

FREQUENCY NOTATION

— Ui ——— S -~

1,15 The FREQUENCY NOTATION specified for the perfor ¢ of Survie ance
Requirements she rrespond ¢ he tery iefined in Table
IS RADWASTE TREATMEN TEM

1.16 A GASEOUS RADWASTE TREATMEWY 'EM 15 any system de ned and insts)led
to reduce radioactive gaseous effluents by ¢ ecting primary ant
S_vf:tt‘" ‘:"24(,(_t ‘l_.'Y 0»1 primar t et ane DY V {» l., e \ O iUl
for the purpose of reducing the t radioactiy prior to re !
0_)( e?.*r.";v.c((‘

MEMBER(S) OF THE PUBLIC

1.23 MEMBER(S F THE PUBLIC she)) include a)] persons who are t
occupationally associated with $ category coes not ir o€
employees of the utility t endor Also excluded fronm
this category are persuns wh O service equipment or 1t
make deliveries., This cateyor ersons who use portior f
the site for recreational, €r purposes not ast ted
with the plant.

OFFSITE DOSE CALCULATION MANUAL OCM

1,25 The OFFSITE DOSE CALCULATION MANUAL (ODCM) s! ntain the met! y
and parameters used in tre calculation of offsite doses resulting fron
radioactive gaseous and 1iquid effluents, in the calculation of gaseous
and 1iquid effluent monitoring Alarm/Trip Setpoints, and in the nduct
of the Environmental Radiological Monitoring Progran Tne ODCM shal
also contain (1) the Radioactive Effluent ntrols and Radiological
Environmental Monitoring Pregrems required by Section 5.8.4 and (2
descriptions of the information that should be included in the Annua
Radiological Environmenta erating and Semiannval Radioactive Effluent
Release Reports required by Specifications 6,9.1.0 and 6.9.1.7

OPERABLE « OPERABILITY

1.26 A system, subsystem, train umponent or device shall be OPERABLE or have
OPERABILITY when 1t 1s capable of performing 1ts specified function(s)
and when all necessary attendant instrumentation, controls, electrical
power, cooling or seal water, lubrication or other auxiliary equipment
that are required for the system, subsystem, train, component or device
to perform its function(s) are also capable of performing their related
support function(s).

Y
A

TIONAL CONDITION -

:

ONDITION




DEFINITIONS
PURGE - PURGING ‘

1.32 PURGE or PURGING shal) be the contrelled process of discharging air ov
gas from & confinement to maintain temperature, pressure, humidity,
concentration, or other operating condition, in such & manner that
replacenent air or ges 15 required to purify the confinement,

RATED THERMAL PUWER

1,33 RATED THERMAL POWER shal) be & tota) reector core heat transfer rate to
the reactor coolant of 2416 Mwt,

REPORTABLE EVINT

1.36 A REPORTABLE EVENT shall be any of those conditions specified in Section
§0.73 to 10 CFR Part 50.

S1TE_BOUNDARY

1.39 The SITE BOUNDARY shall be that Vine b!{ﬂhd which the land 18 neither
owned, nor leased, nor otherwise controlled by the licensee,

SOURCE _CHECK

1.41 A SOURCE CMECK shall be the qualitative sssessment of charnel response
when the channe)l sensor 1s exposed to & rediosctive source, .

THERMAL POWER

1,43 THERMAL POWER shall be the tota)l reactor core heat trensfer rate to the
reactor coolant.

UNRESTRICTED AREA

1.46 An UNRESTRICTED AREA shall be &ny area at or beyond the SITE BOUNDARY
access to which 1s not controlled by the 1icensee for purposes of
protection of individuals from exposure to radiation and redioactive
materfals, or any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or
recreationa) purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

1.47 A VENTILATION EXHAUST TREATMENT SYSTEM 1s any system designed and
insta)led to reduce gaseous radiofodine or radioactive material in
particulate form in effluents by pessing ventilation or vent exhaust
gases through charcoal adsorbers and/or HEPA filters for the purpose of
removing fodines or particulates from the geseous exhaust stream prior to
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DEFINITIONS

TABLE 1.2

QPERATIONAL CONDITIONS

MODE SWITCH

AVERAGE REACTOR

ONDIT1ON POSITION COOLANT TEMPERATURE

1. POWER OPERATION Run Any temperature

2. STARTUP Stertup/Mot Standby Any temperature

3. HOT SHUTDOWN Shutdowngtee »200°F

4, COLD SHUTDOWN Shutdownd #avee <200°F

6. REFUELING Shutdown or Refuel** ¢  <140°F
¥The reactor mode switch may be placed in the Pun or Startup/Hot Standby
position to test the switch interlock functions provided that the control
rods are verified to remain fully inserted by & second licensed operator
or other technically qualified member of the unit technical staff,
#4The reactor mode switch may be placed in the Refuel position while &
single control rod drive 1s being remuved from the reactor pressure
vesse) per Specification 3.9.10.]1 of the Technice)l Specifications.
*Fuel in the reactor vessel with the vessel head closure bolts less than
fully tensioned or with the hesd removed .,
**See Specia) Test Exceptions 3,10.1 end 3.10.3 of the Technice)
Specifications,
*+*The reactor mode switch may be placed in the Refuel position while @
single control rod 1s being recoupled provided that the one-rod-out
interlock 1s OPERABLE,
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3/4.0 APPLICABILITY
CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding controls f1s
required during the OPELRATIONAL CONDITIONS or other conditions specified
therein; oxcog thet upon Yo''ure to meet the Controls for Operation, the
associated ACTION requiraments shall be met.

3.0.2 Noncompliance with & Lontro) shal) exist when the requirements of the
Control associated ACTION reguirements are not met within the specified time
intervals, 1f the Contro) 1t restored prior to expiration of the specified
time intervals, completion of the ACTION requ.rements 1s not required,

3.0.3 When a Control 1s nut wet, except as provided in the associated ACTION
requirements, within one hovt ottion shall be initiated to place the unit in
an OPERATIONAL CONDITION v «hich the Specification does not apply by placing
it, as applicable, in:

1. At least STARTUP within the next 6 nours,
2. At least MOY SMUTLOMM «ithin the following € hours, and
3. At Neast COLD SHUTDUNN within the subtequent 24 hours.

Where corrective measures are Gunpleted that pernit operation under the ACTION
requirements, the ACTION may be teken 1n accordance with the specified time
1imits as measured fron the time 4f failure to meet the Control, Exceptions
to these requirements av¢ stated (n the individual Controls.

This Control 1s not app'icable in CPEPATIONAL CONUITION 4 or S,

3.0,4 Entry into an OVERATIOWAL COMDITION or other specified condition shall
not be made unless the conditiors for the Contro) are met without reliance on
provisfons contained v the ACTION requirements., This provision shall not
prevent passage throuy! or to OPERATIONAL CONDITIONS as required to comply
with ACTION requiremerts, Excoptions to these requirements are stated in the
individual Controly,
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APPLICABILITY
SURVEILLANCE REQUIREMENTS

4.0,1 Surveillance Requirements shall be met during the OPERATIONAL
CONDITIONS or other conditions specified for individual Controls unless
vtherwise steted in an individual Surveillence Requirement.

4,0.2 Each Surveillance Requirement shal) be performed within the specified
time interval with:

@, A maximum allowable externsion not to exceed 25% of the surveillance
interval, but

h, The combined time interval for any 3 consecutive surveillance
1nterva}s shall not exceed 3.25 times the specified surveillance
interval,

4,0.3 Failure to perform a Surveillance Requirement within the specified time
interval shall constitute a failure to meet the OPERABILITY requirements for a
Control, Exceptions to these requirements are stated in the individual
Controls., Surveillance Re.uirements do not have to be performed on inoperable
equipment.,

4,0.4 Entry into an OPERATIONAL CONDITION or other specified applicable

condition shall not be made uniess the Surveillance Requirement(s) associated

with the Controls have been performed within the applicable survetllence

interva) or as otherwise specified, .
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INSTRUMENTATION
RA, "OACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.7.10 The radicactive liquid effluent monitoring fnstrumentation chennels
shown in Table 3.3.7.10-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the 1imits of Control 3,11.1.]1 ere not exceeded. The
alarm/trip setpoints of these charnels shall be determined in accordance with
the Offsite Dose Calculation Manua) (ODCM),

APPLICABILITY: At all times,
ACTION:

a, With a radicactive Yiguid effluent monitoring instrumentation
channe] alarm/trip setpoint less conservetive than required by the
above control, immediately suspend the relesse of radicactive 1iguid
effiuents monitored by the affected channel or declare the channe)
inoperable,

b. With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels OPERABLE, take the ACTION shown
fn Table 3.3.7.10-1, Restore the inoperable instrumentation to
OPERABLE status within the time specified 1n the ACTION or explain
in the next Semiannual Radioactive Effluent Release Report why this
inoperability was not corrected within the time specified,

¢. The provisions of Controls 3.0.3 and 3.0.4 are not applicable,

SURVEILLANCE REQUIREMENTS

4,3.7.10.1 Each radioactive 1iquid effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION, and CMANNEL FUNCTIONAL TESY operations ot
the frequencies shown in Table 4.3.7.10-1,

4,3,7,10.2 At least once per 4 hours at least one circulating water pump
shall be determined to be operating and providing dilution to the discharge
structure whenever dilution {s required to meet the site redicactive effluent
concentration 1imits of Control 3.11.1.1.
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TABLE 3.3.7.10-1

RADICACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

a. Liguid Radwaste Effluent Line, RE-13

GROSS RADIOACTIVITY MOMITORS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATION OF RELEASE

a. RHR Heat Exchanger Service Water Outiet, RE-Z3A, RE-23E
b. Reactor Building Sait Nater Drain Tank Outlet, RE-79

FLOW RATE MEASUREMENT DEVICE
8. Liquid Radwaste Effiuent Line

.The detector associated with the operating RHR subsystem shall be OPERABLE

110

111
112

113



ACTION 110 -

ACTION 111 -

ACTION 112 -

ACTION 113 -

TABLE 3.3,.7.10.1 (Continyed)
ACTION SUATEMENTS

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent relesses via
this pethway may continue for up to 14 days provided that prior
to inftiating a release:

a. At least two independent samples are analyzed in accordance
with Controls 4.11.1,1.1 and 4.11.1,1.2, and

b, At least two technically qualified members of the Station
Staff independently verify the release rate calculations
end discharge 11ne valving;

Otherwise, suspend release of radicactive effluents via this
pathway,

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, for the cetector(s
essociated with operating RHR loop(s) effluent releases via
the(se) plthwuy(sg may continue for up to 30 cays provided that,
at least once per 12 hours, gradb samples ere collected and
analyzed for radioactivity at & lower 1imit of detection of at
Teast 107" microcurie/ml.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE recuirement, effluent releases via
this pathway ma{ continue for up to 30 days grov1ded that, at
Yeast once per 12 hours, grad samples are collected and anul{zgd
for radioactivity at 8 lower 1imit of detection of at least 10
microcurie/mL.

With the number of chanrels OPERABLE less than required by the
Minimum Charnels OPERABLE requiremert, effluent releases via
this pathway may continue for up to 30 days provided that, flow
rate 15 estimated at least once per 4 hours during actua)
releases. Pump performance curves generated in place may be
used to estimate flow,
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TABLE 4.3.7.10-1

RADIGACTIVE LIQUID EFFLUENT MONITORING INSTRUMENATATION SUREVEILLANCE REQUIREMENTS

INSTRUMENT

GROSS RADIOACTIVITY MONITORS PROVIDINE
ALARM AND AUTOMATIC TERMINATION OF RELEASE

a. Liguid Radwaste Effluent Line, RE-13

GROSS RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OR RELEASE

a. FRHR Heat Exchanger Service Water Outlet,
RE-Z3A, RE-23B

b. Reactor Building Salt Water Drain Tank
Outlet, RE-79

FLOW RATE MEASUREMENT DEVICE
a. Liguid Radwaste Effluent Line

CHANNEL
_OHECK

D(e)

SOURCE
CHECK.

N.A

CHANNEL

CAL IBRAT ION

R(3)

R(3)

R(3)

CHANNEL
FUNCT1ONAL
TEST

(1)

wz)

wW2)




(2)

(4)

TABLE 4,3.7.10-1 (Continued)
TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shal) also demonstrate that automatic
isolation of this pathway and contro) room alarm annurciation and/or
indication occur 1f any of the following conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint,
2. Circuit fatlure,

3.  Instrument indicates a downscale failure,

4. Instroment controls not set in operate mode,

The CHANNEL FUNCTIONAL TEST shal) also demonstrate that contro’ im alarm
annunciation and/or indication occurs 1f any of the following corditions
exists:

1.  Instrument indicates measured levels above the alarm/trip setpoint,
2. Clrcuit fatlure,

2,  Instrument indicates a downscale failure,

4, Instrument controls not set ir operate mude,

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certifies by the National Bureau of Standards (NBS) or
using standards that have been obtained from suppliers that participate in
measurement assurance activities with NBS, These standards sha)) permit
calibrating the system over its intended range of energy and measurement
range. For subsequent CHANNEL CALIBRATION, sources that have been related
to the initia) calibration shall be used.

CHANNEL CHECK shal) consist of verifying indication during periods of

release, CHANNEL CHECK shall be made at least once per 24 hours on days
when batch releases are made.
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NSTRUMENTATION
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.7.11 The radioactive gaseous efflyent mon1tor1n? instrumentation channels
shown in Table 3.3.7.11<1 shall be OPERABLE with thelr alarm/trip setpoints
set to ensure thot the 1imits of Contro) 3,11.2.1 are not exceeded, The
a;:rgéégip setpoints of these channels shal)l be determined in accordance with
t "

APPLICABILITY: As shown in Table 3.3.7.11-1
ACTION:

8. With 8 radicactive gaseous effluent monitoring instrumentation
channe) alarm/trip setpoint less conservative than required by the
above Coatrol, inmediately suspend the release of radioactive
gaseovs ¢ffluents nonitored by the affected channel or declare the
channel inoperable.

b, With less than minimum number of radiocactive gaseous effluent
monitoring instrumentation channels OPERABLE, take the ACTION shown
in Table 3.3.7.11+1., Restore the inoperable instrumentation to
OPERABLE status within the time specified in the ACTION or explain
in the next Semiannua) Redicactive Effluent Release Report why thig
fnoperability was not corrected within the time specified.

¢. The provisions of Controls 3.0.3 and 3.0.4 are nat applicable.

SURVEILLANCE REQUIREMENTS

4.3.7.11 Each redicactive gaseou- effluent mon1tor1n8 instrumentation channe)
shall be demonstrated OPERABLE by performence of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIOMAL TEST operetions at the
frequencies shown in Table 4.3.7.11-1,
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TABLE 3.!.7.11-1

RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMEATATION

MIKIMUM CHANNELS
TRSTRUMENT ~PERABLE APPLICABILITY

1. MAIN CONDENSER OFFGAS TREATMENT SYSTEM
EXFLUENT MONITORING SYSTEM

a. Nobel Gas Activity Momitors - Alarm, i# i
RE-65A, RE-€53

2. (Net Used)

J.  STATION VENTILATION EXHAU  “INITORING SiSTEM

a. Noble Ga« Activity Monitor, RE-42 1 .
b. lodine Sampler 1 »
c. Particulate Sampler 1 nd
d. Effluent System Flow Rate Monitor i *
e. Sampler Flow Rate Monitor 1 &

4.  CONDENSER AIR EJECTOR RADIOACTIVITY MONITOR
PROVIDING ALARM (TERMINATION OF BYPASS FLOW IS
MARUAL )

a. Noble Gas Activity Monitors (prior te
input to holdup system), RE-12A, RE-128B

RCTION

126

120
122
122
123
i23

124



TABLE 3.3,7.11-1 (Continued)
TABLE NOTATIONS

*At all times,
**During main condenver offgas treatment system operation,
«**Dyring operation of the main condenser s.eam jet air elector(s).
Jnitor connected to the operating offgas loop shall be OPERABLE.
ACTION STATEMENTS

hith the number of channels OPERABLE Tess than required by the
Hinimum Channels OPERABLE requirement, effluent releases via
t:is pathway may continue for up to 30 days proviced grab
sar.'es are taken at least once pe- 8 hours and these samples
are aralyr * for gross activity within 24 hours,

ACTION 120

(Not Used)

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent relesses via
this pathway may continue for up to 30 days provided samples
are continuously collected with auxiliary sampling equipment as

ACTION 121
ACTIOKN 122

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases vie
this pathway may continue for up to 30 days provided the flow
rate 1s estimated at least once per 4 hours.

ACTION 123

a. With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, the geses from
the main cordenser may be released to the environment for
up to 72 hours provided:

ACTION 124

1. The cffgas system is not bypassed, and

2. The ofrgas delay treatment system effluent activity
monitor is OPERABLE;

Otherwise, be in at least HOT SHUTDOWN within 12 hours.

b, With the number of channels OPERABLE equal to the Mirimum
Channels OPERABLE requirement and the release exceeding
the setpoint, terminate the bypass flow manually within 1
hour.
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TABLE I.3.7.1l-l

RADIDACTIVE GASEOU. EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

MAIN CONDENSER OFFGAS TREATMENT
SYSTEM EFFLUENT MONITORING SY.

a. Noble Gas Activity Monito,
Alarm, RE-65A, RE-658
(NOT USED)
STATION VENTILATION EXHAUST MONITORING
SYSTEM

a. Noble Gas Activity Monitor,
RE-42

b. lodine Sampler
c. Particulate Sampler

d. Effiuent System Flow Rate
Monitor

e. Sampler Flow Rate Monitor

CONDENSER AIR EJECTOR TADIOACTIVITY
MONITOR PROVIDING ALARM (TERMINATION
OF BYPASS FLOW IS MANUAL )

a. Noble Gas Activity Monitors
(prior to input to holdup
system), RE-12A, RE-12B

CHANNEL

CHANNEL MODES IN WHICH
SOURCE CHANNEL FUNCTIONAL SURVETLLANCE
CHECK CALIBRATION TESTY REGQUIRED
v R(2) o(1) »
. R(2) o(1) .
N/A /A N/A -
N/R N/A N/A -
N/A Q N/ ol
N/A Q N/A "
" R(2) a(1) ses



(3)

*At 2al] times.

**During main condenser offoas treatment

***During operation of the main condenser

CHANNEL FUNCTIONAL TI s0 demonstrate thet c¢
annunciation and/o cation occurs 1f any of the
ions exists:

Instrument indicates measured levels above the 2

ar
Circuit failure,
Instrument indicate

Instrument controls

The initial CHANNEL CALIBRATION shall be performed using .ne or more

the reference standards certified by the National Bureau of Standards

(NBS) or using s*andards that have been obtained from suppliers that

participate in measurement assurance activities with NBS, These

standards shall permit calibrating the system over its intended range
A

~

energy and measurement range. For subsequent CHANNEL CALIBRATION,

(SR
|

sources that have been related to the inftial calibratiorn shall Le

we

(Not Used)




3/4,11 RADIOACTIVE EFFLUENTS
3/4,11.1 LIQUID EFFLUENTS
CONCENTRATION

CONTROLS

3.11.1.1 The concentration of radioactive material released in liquid
effluents to UNRESTRICTED AREAS (see Figure 5.1.3-1) shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table II, Column 2
for radi~nuc)’des other than dissclved or entrafned noble geses, For
dissolygd or entrained noble gases, the concentration shall be limited to

2 x 107" microcurie/m. total activity.

APPLICARILITY: At all times.
ACTION:

With the concentration af radioactive material released in liquid effluents
to UNRESTRICTED AREAS ¢ ceeding the above 1imits, immeciately restore the
concentration to within the above limits,

SURVEILLANCE REQUIREMENTS

4,11.1.1.1 Radioactive 1iquid wastes shall be sampled and analyzed according
to the sampling 2nd analysis program of Table 4,11.1,1.1-1,

4,11.1.1.2 The results of the radfcactivity eanalyses sha:l be used in
accordance with the methodology and parameters in the ODCM to assure that the
concentrations at the point of release are maintained within the limits of
Control 3.11.1.1.
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TABLE ‘Qllolllll-l

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM .
Lower Limit
Minimum Type of of Detection
Liquid Release Sampling Analysis Activity (LLD)
Type Frequency Frequency Analysis (uCi/mL)®
A. Batch Waste p p Principal Gamma  §x107
Relezse Tsnks Each Batch fach Batch Emitters®
ans Sumps
1. Discharge 1.131 *410°8
Waste
Sample 5
Tanks p* M* Dissclved and 1x10”
One Batch/M Entrained Gases
2. Recovery (Gamma Emitters)
Sample - "
Tanks tach Batch Compo§1ted H=3 1x10 v
Gross Alpha 1x10°
5. Ya~d Pip- .8
ind Orain P Q d Sr-89, Sr-90 £x10
Sump Each Buich  Composite <E
Fe«55 1x10 .
B. Continuoys D N Principal Gamma 5x107'
Releases Grab Sample Composite” Enmiters
1. RHR Heat T
Exchanger 1-131 1x10
Service -
wWater M M Dissolved and 1x10
Qutlet Grab Sample Entrained Gases
(Gamma Emitters)
2. Reactor
Building &
Salt Water D M 4 H-3 1x10
Drain Tank Grab Sample Composite =y
Gross Alpha 1x10
D g Sr-89, Sre90 §x10"°
Grab Sample Composite - 4
Fe-55 1x10

¥IT batch 1s released during the month,
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TABLE 4.11.1.1.1-1 (Continued)

TABLE NOTATION

“rhe LLD 15 defined, for purposes of the Controls, as the smallest
concentration of radioactive material in a sample that wil® vield a net
.ount, abeve system background, that will be detected with .5% probability
with only 5% probability of falsely concluding that a blank observation
represents a “real™ signal,

For a particular measurement system, which may include radiochemical
separation:

4,66 s
LLD = b

[
E.V.2.22x10 .Y . exp (=2at)

Where:

LLD 1s the "a priori" lower 1imit ov detection as defined above, as
microcuries per unit mass or volume,

s. is the standard deviation of the background counting rate or of
tRc counting rate of a blank sample as appropriate, as counts per
minute,

E is the counting efficiency, as counts per disintegration,
V is the sample size in units of mass or volume,

2.22 x 106 is the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A 1s the radicactive decay constant for the particular
radionuclide, and

At for plant effluents is the elapsea time between the midpoint of
sample collection and the time of counting.

Typical values of E, V, Y and &t should be used in the calculation,

It shculd be recognized that the LLD 1s defined as an a priori (before the
fact) limit representing the capability of the measurement system and not as
a posteriori (after the fact) 1imit for a particular measurement.

bA batch release 15 the discharge of 1iquid wastes of a discrete volume,
Prior to sampling for analyses, each batch shall be isolated, and then
thor?ughly mixed by a method described in the ODCM to assure representative
sampling.
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TABLE 4,11.1.1-1 (Centinued
noLt sds ' L)

YiL \TAYIALE [Pra
ABLE NOTATIO# Continued

C ~ : L " . R P (o
The principal gamma emitters for which the LLD specification applies ‘nclude
the following radionuclides: Mn-54, Fe-59, Co-58, In-65, Mo-99, Cs-134

w

b L |
Cs-137, Ce-141, and Ce-144, This 1ist does not mean that only these nuclides
are to be considered., Other gamma peaks that are identifiable, together with
those of the above nuclides, shall also be analyzed and reported i1n the
Semiannual Radioactive Effluent Release Report pursuant to Control 6.9.1.7,
s
‘A composite sample is one 1n which the quantity of 1iquid sampled is
proportional to the quantity of liquid waste discharged and in which the
method of samplirng employed results in a specimen that is representative of
the 1iquids released.
®A continous release is the discharge of liguid wastes of a nondiscret

Py
Yiime " N - ~ T ¢ , n 1 , ar o -
volume, e.9., from a volume of a system that has an input flow during the

inuous release,
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RACIOACTIVE EFFLUENTS
DOSE

CONTROL

3.11.1.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liguid effluents released, from each reactor unit,
to UNRESTRICTED AREAS (see Figure 5.1.3-1) shall be limited:

a, During &ny calendar quarter to less than or equal to 1.5 mrems to
the total body and to less than or equal to 5 mrems to any organ,
and

b, During any calendar year to less than or equal to 3 mrems to the
total body and to less than or equal to 10 mrems to any organ,

APPLICABILITY: At all times.
ACTION:

a. With the calculated dose from the release of radicactive materials
in 1iquid effluents =xceeding any of the above 1imits, prepare and
submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2, 2 Special Repert that identifies the cause(s)
for exceeding the 1imit(s) and defines the corrective actions that
have been taken to reduce the re'eases and the proposed corrective
actions to be taken to assure that subsequent releases will be in
compifarce with the above limits.

b, The provisions of Contrgls 3.0,3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4,11,1,2 Cumulative dose contributions from liquid effluents for the current
calenda= quarter and the current calendar year shall be determined in
accordance with the methodology and parameters in the ODCM at least once per
31 days.
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RADIORCTIVE EFFLUENTS
LIQUID RADWASTE TREATMENT SYSTEM

CONTROLS

3.11.1.3 The liquid radwaste treatment system shall be OPERABLE and
appropriate portions of the system shall be used to reduce releases cf
radioactivity when the projected doses due to the 1icuid effluent, from each
reactor unit to UNRESTRICTED AREAS (see Figure 5.1.3-1) would exceed 0,06
mrem to the total body or 0.2 mrem to any organs in a 3l-day period.

APPLICABILITY: At all times.
ACTION:

a. With radicactive 1iquid waste being discharged without treatment
and in excess of the a%ove limits and any portion of the liquid
radwaste treatment system not in operation, prepare and submit to
the Commission within 30 days pursuent to Technical Spacification
6.9.2 a Special Report that includes the following information:

1. Explanation of why 1iquid radwaste was being discharged
without treatment, identification of any inuperable equipment
or subsystems, and the reason fur the inoperability,

2. Action(s) taken to restore the incpereble equipment to
OPERABLE status, and

3. Summary description of action(s) taken to prevent &
recurrence.

b. The provisions of Controls 3.,0.2 ang 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4,11.1.3.1 Doses due to liquid releases to UNRESTRICTED AREAS shall be
projected at least once per 31 days, in accordance with the methodology and
parameters in the QDCM,

4,11.1.3.2 The installed 1iquid radwaste treatment system shall be
demonstrated OPERABLE by meeting Controls 3.11.1.1 and 23,11.1.2.
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RADIOACTIVE CFFLUENTS

‘ 3.11.1.4 (Not Used)
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RADIOACTIVe EFFLUENTS
3/4 11,2 GASEQUS EFFLUENTS
DOSE RATE

CONTROLS

3.11.2.1 The dose rate to areas at and beyond the SITE BOUNCARY due to
radioactive materials released in gaseous effluents from the site (see Figure
5,1.3-1) shall be limited to the following:

a. For noble gases: Less than or equal to 500 mrems/yr to the total
body and less than or equal to 3000 mrems/yr to the skin, and

b. For iodine-131, fodine-133, tritium, and for all radionuclides in
particulate form with half-1ives greater than 8 days: Less than or
equal to 1500 mrems/yr to any organ,

APPLICARILITY: At all times.
ACTION:

With the dose rate(s) exceeding the above limits, immediately restore the
release rate to within the above limit(s).

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the abov: 1imits in accordance with the methodology
and parameters in the ODCM,

4.11.2.1.2 The dose rate due to fodine-131, fodine-133, tritium, and all
radionuclides in particulate form with half-1ives greater than 8 days in
gaseous effluents shall be determined to be within the above Timits in
accordance with the methodology and parameters in the ODCM by obtaining
representative samples and performing analyses in accordance with the
sampling and analysis program specified in Table 4,11,2.1.2-1,
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TABLE 4.11.2.1.2-1 (Continued)

TABLE NOTATION .

%rhe LLD is defined, for purposes of these Controls as the smallest
concentration of radioactive material ir a sample that will yield a net
count, above system background, that will be detected with 95% probability
with only 5% probability of falsely concluding that a blank observation
represents & “"real" signal,

For a particular measurement system, which may include radiochemical
seperation:

4.66 sb
E . V. 2.22 x10° , Y. exp («20¢)

LLD =

Where:

LLD is the "a priori" lower limit of detection a&s cefined above, as
microcuries per unit mass or volume,

s, 1s the standerd cdeviation cf the background counting rate or of

the counting rate of & blank sample as appropriate, as counts per

minute, ‘
E is the counting efficiency, as counts per disintegration,

V is the sample size *n units of mass or volume,

2.22 x 10°
microcurie,

is the number of disintegrations per minute per

Y is the fractional radiochemical yield, when applicable,

A 4g the radiocactive decay constant for the particular
radionuclide, and

At for plant effluents 1s the elapsed time between the micpoint of
sample collection and the time of counting.

Typical values of E, V, Y, and &t should be used ir the
calculation,

It should be recrjnized that the LLD 1is defined as an & priori (before the

fact) 1imit representing the capability of the measurement system and not as
a posteriori (after the fact) 1imit for a particular measurement.
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TABLE 4.11.2.1.2-1

TABLE NOTATIONS (Continued)

®1he principal gamma emitters for which the LLD specification applies include
the following radionuclides: Kr-87, Kr-88, Xe-133, Xel33m, Xe-135, and
Xe-138 in noble gas releases and Mn-54, Fe-59, Co-58, Co-60, In-65, Mo-99,
[-131, 1133, Cs~134, Cs-137, Ce-14]1 and Ce-144 in iodine and particulate
releases, This list does not mean that only these nuclides are to be
considered. Other gamma peaks that are identifiable, together with those of
the above nuclides, shall also be analyzed and reported in the Semiannual
Radioactive Effluent Release Report pursuant to Control 6.9.1.7.

¢ .

Sampling and analysis shall also be performed f
or a THERMAL POWER change exceeding 15% of RATEL
period.

d

Tritium grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel poo)l area, whenever spent fuel is in
the spent fuel pool.

Q' : : ]
The ratio of the sample flow rate to the sampled stream flow rate shall be
known for the time period covered by each dose or dose rate calculation made

in accordance with Controls 3.11.2.1, 3.11.2.2, and 3.11.%.3.

Samples shall be c¢n .yvd at least once per 7 days and analyses shall be
compieted within 48 hours after changing, or after removel from sampler,
Sampling shall also be performed at least once per 24 hours for at least 7
days following each shutdown, startup or THERMAL POWER change exceeding 15%
of RATED THERMAL POWER in 1 hour and analyses shall be completed within 48
hours of chanoing., When samples collected for 24 hours are analyzed, the
corresponding LLDs may be increased by a factor of 10, This requirement does
not apply 1f (1) analysis shows that the DOSE EQUIVALENT 1-131 concentratior
in the reactor coolant has not increased by more than a factor of -3; and (2)
the noble gas monitor shows that effluent activity has not increased by more
than a factor of 3.

QSamp‘ﬂng and analysis shall also be performed prior to VENTING or PURGING of
the containment drywell and suppression chamber if the purge lines bypassing
the Containment Purge Filtration System are utilized or {f the Containient
Drywell Filter Train Exhaust Radiation Monitor is inoperable.




RADIOACTIVE EFFLUENTS

DOSE -~ NOBLE GASES

‘f?NVr ‘.c) .

3.11.2.2 The air dose due to noble gases released in gaseous effluents, fr
each reactor unit, to areas at and beyond the SITE BOUNDARY (see Figure
§.1.3-1) shall be limited to the following:

a. During any calendar quarter: Less than or equel to 5 nrads for
gamma radiation and less than or equal to 10 mrads for beta
radiation and,

b, During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equal to 20 mrads for beta radiation,

APPLICABILITY: At all times
ACTION:

a, With the calculated air dose from radicactive noble gases fr
gaseous effluents exceeding any of the abocve 1imits, prepare and
submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2, a Special Peport which identifies the cause(:
yor exceeding the 1imit(s) and defines the corrective actions that
have been taken to reduce releases and the proposed corrective
actions to be taken to assure that subsequent releases will be in
compliance with the above limits

D, The provisions of Controls 3.0.3 and 3.0.4 are not applicable

SURVEILLANCE QUIREMENTS
4.11.2.2 Cumulative dose contributions for the current calendar quarter and

11

current o1’
the methods

(¥-5

.ndar year for noble ga sha determined

~

be

in accordance with

” pr " — dn 1 . ~ - -~ « 71 o
ogy and parameters ir JOCM at least once per 31 days.
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RAZIOACTIVE EFFLUENTS
J0SE - JODINE-131, IODINE-133, TRITIUM, AND RADIONUCLIDES IN PARTICULATE FORM

CONTROLS

3.11.2,3 The dose to a MEMBER OF THE PUBLIC from fodine-131, fodine-133,
tritium, and a1l radionuclides 1n particuiate form with half-1ives greater
than 8 deys in gaseous effluents released, from each reactor unit, to areas
:tl:nd‘beyond the SITE BOUNDARY (see Figure §.1.3-1) shall be 1imited to the
ollowing:

a. DOuring any calendar quarter: Less then or equal to 7.5 mrems to
any organ and,

b. During any calendar year: Less than or equal to 15 mrems to any
organ,

AFPLICABILITY: At all times.
ACTION:

a. With the celculated cose from the release of 1odine-131,
jodine-133, tritium, and radionuclides in particulate form with
half-1ives greater than € days, in gaseous effluents exceeding any
of the above 1imits, prepere and submit to the Commission within 30
days, pursuant te Technical Specification 6,9.2, a Special Report
that identifies the cause(s) for exceeding the 1imit and defines
the corrective actions that have been taken to reduce the releases
and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance w'*" the above limits,

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVELILLANCE REQUIREMENTS

4.11.2.3 Cumulative dose contributions for the current calendar quarter and
current calendar year for fodine-131, fodine~133, tritium, and radionuclides
in particulate form with half-1ives greater than 8 day; shall be determined
in accerdance with the methodology and parameters in the ODCM at least once
per 31 days.
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RADIOACTIVE EFFLUENTS
GASEOUS RADWASTE TREATMENT SYSTEM .

CONTROLS

3.11.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be OPERABLE and in
operation,

APPLICABILITY: Whenever the main condenser steam jet air ejector
Tevacuation) system is in operation,

ACTION:

a, With the GASEOUS RADWASTE TREATMENT SYSTEM inoperable for more than
" ays, prepare and submit to the Commission within 30 days,
v..suant to Technical Specification 6.9.2, a Special Report wh’''@h
includes the following information:

1. ldentification of the inoperable equipment or subsystems and
the reason for inoperability,

2. Action(s) taken to restore the inoperable equipment to
OPERABLE status, and

3, Summary description of action(s) taken to prevent a .
recurrence.

b. The provisions of Centrols 3.0.3 and 3.0.4 are not applicable,

SURVEILLANCE REQUIREMENTS

4.11.2.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be demonstrated
OPERABLE by verifying proper operation by checking relevant instrumentation
at least once per 12 hours when the main condenser steam jet afr ejecor
(evacuation) system is in operation,
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L-‘v 1»Ar«q‘\[~

VENTILATIC

CONTROLS

.11.2.5 The appropriate portions of the VENTILATION EXHAUST TREATMENT
SYSTEM shall be OPERABLE and shall be used to reduce radfcactive materials ir
gaseous waste prior to their discharge when the projected doses due to
gaseous effluent releases from each reactor unit to areas &t and beyond the
SITE BOUNDARY (see Figure 5.1.3-1) when averaged over 31 days would exceed
0.3 mrem to any organ in a 3l-day period.

CABILITY: At all times.

With the VENTILATION EXKAUST TR "“ SYSTEM inoperable
than 31 days, or with gaseous waste being discharged witt
treatment and in excess of the above limits, prepare and
the Commission within 30 days, p -:grrt to Technical S

P Cal opel
6.9.2, a Special Report that includes the following infc

Identification of the inoperable equipment or §
the reasor. for the inoperabiliity.

Uus

Action(s) taken to restore the inoperable equipment
OPERABLE status, and

3. Summary descriptions of action(s) taken to prevent
recurrence,

a

The provisions of Controls 3,0.3 and 3.0.4 are not applicab!

QEJ»'D MINTS

4,11.2.5,1 ¢s due to gaseous releases from eac! ctor unit to areas at
and beyond the SITE BOUNDARY shall be ;rg'cfted ‘
accordance with the methodology and parameters

31 days 1in

4.11.2.5.2 The VENTILATION EXKHAUST ENT SYSTEM shall be demonstrated

OpEc;‘C;E L) ()DE'U( '\q the “:hr“;\l C“\ Y)L‘;‘ ‘JT ':EIVF‘EN' SY.S*EN equipment for
at least 15 minutes, at least once per 92 days unless the appropriate system
has been utilized to process radicactive gaseous effluents

g during the
previous 92 days.




RADICACTIVE EFFLUENTS
EXPLOSIVE GAS MIXTURE .

LIMITING CONDITION FOR OPERATION

3.11.2.6 (Not Used).

RADIOACTIVE EFFLUENTS
MAIN CONDENSER

LIMITING CONCITION FOR OPERATION

3.11.2.7 (Not Used).
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RADIOACTIVE EFFLUENT
CONTAINMENT PURGING AND VENTING

CONTROLS

3.11.2.8 VENTING or PURGING of the conteinment drywell and suppression
chamber shell be through:

8. The OPERABLE primary containment purge filter, or,
b, The purge lines bypassing the primary containment purge filter,
The station ventilation exhauet monitor (E-42) shal)l be ONERABLE
in this mode of operation.
APPLICABILITY: Whenever the drywell is ventec or purged.

ACTION:

a, With the requirements o1 tne above specification not satisfied,
suspend all VENTING and PURGING of the drywell,

b. The provisions of Controls 3,0.3 and 3.0.4 are not applicable.

SURVEILLANCF REQ!IIREMENTS

4,11,2.8.1 The containment drywell shall be determined to be aligned for
VENTING or PURGING thiough the primary containment purge system within 4
hours prior to start of and at least once per 12 hours during VENTING or
PUREGING of the drywell.

4,11.2.8.2 The containnent drywell shall be analyzed per Table 4,11,2.1.2 of
Specification 3.11.2,1 within 8 hours prior to start of &nd at least once per
12 hours during VENTING or PURGING of the drywell if the containment purge
filter is bypassed or if the Containment Filter Train Exhaust Radiation
Monitor is inoperable.

6,11.2.8.3 The primary containment purge system shall be demonstrated
OPERABLE:

a. At Teast once per 31 days by initiating, from the control room,
flow through the MEPA filters and charcoal adsorbers and verifying
that the system operates for at least 15 minutes unless the system
g:sdbeen utilized to process gaseous effluents during the previous

‘ysl
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RADIOACTIVE EFFLUENTS
SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per 18 months or (1) after any structural maintenance
on the HEPA filter or charcoal adsorber housings, or (2) following
painting, fire, or chemical release in any ventilation zone
communicating with the system by:

1. Verifying that with the system operating at a flow rate of
1200 cfm ¢ 10% and exhausting through the HEPA filters and
charcoal adsorbers, the total bypass tlow of the system to the
facility vent, including leakage through the subsystem bypass
valve, 1s less than or equal to 1% when the system is tested
by admitting cold DOP at the system intake.

2. Verifying that the system satisfies the in-place testing
acceptance criterifa and uses the test procedures of Fegulatory
Positions C.5.a, C.5.c, and C.5.d of Regulatory Guide 1.52,
R:E;sion 2, March 1978, a% a system flow rate of 1200 cfm
t .

3, Verifying within 31 days after removal that a laboratory
analysis of a respresentative carbon sample obtained in
accordance with Regulatory Position C.6.b of Regulatery Guide
1.52, Revision 2, March 1978, meets the laboratory testing
criteria of Regulatory Position C.6.2 of Regulatory Guide
1.52, Revision 2, March 1978,

4, Verifying a system flow rate of 1200 cfm £10% dur!n? subsystem
operation when tested in accordance with ANSI N510-1976.

c. After every 720 hours of charcoal adsorber operation by verifying
within 31 days after removal thet a laboratory analysis of a
representative carbon sample obtained in accordance with Regulatory
Position C.6.b of Regulatory Guide 1,52, Revision 2, March 1978,
meets the laboratory testing criteria of Regulatory Position C.6.a
of Regulatory Guide 1.52, Revision 2, March 1578,

d. At least once per 18 months by:

1. Verifying that the pressure drop across the combined HEPA
filters and charcoal adsorber banks is less than 5.5 inches
water gauge while operating the filter train at a flow rate of
1200 cfm £10%.

2. Verifying that the filter train starts and isolation dampers
open on manual initiation from the control room,

e, After each complete or partial replacement of a HEPA filter bank by
verifying that the HEPA filter banks remove greater than or equal
to 99.00% of the DOP when they are tested in-place in accordance
with ANST N510-1975 while operating the system at a flow rate of

1200 cfm 210%. .
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RADICACTIVE EFFLUENTS
3/4.11.4 TOTAL DOSE
CONTROLS

3,11.4 The annual (celendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC due to releases of radiocactivity and radiation from unrentum fuel
cycle sources shall be limited to less than or equal to 25 mrems to the total
body or any organ, except the thyroid, which shall be limited to less than or
equa) to 75 mrems.

APPLICABILITY: At all times,
ACTION:

3. With the calculated doses from the release of radicactive materials
in 11quid or geseous effluents exceeding twice the limits of
Controls 3.11.1.28., 3.11,1.2b., 3.11,2.22., 3.11.2.2b,,
3.11.2.3a,, or 3,11.2,3b,, calculetions should be made including
direct radiation contributions from the reactor units and from
outside storage tanks to determine whether the above limits of
Control 3.11.4 have been exceeded, If such is the case, prepare
and submit to the Commission within 30 days, pursuant to Technical
Specification €,9.2, a Specia)l Report that defines the corrective
action to be taken to reduce subsequent releases to prevent
recurrence of exceeding the above 1imits and includes the schedule
for achieving conformance with the abuve 1imits., This Special
Report, &s define¢ in 10 CFR 20,408¢c, shall include an anal; . is
that estimotes the radiation exposure (dose) to a MEMBER OF THE
PUBLIC from uranium fuel cycle sources, inclucding all effluent
pathways and direct radiation, for the calender year that includes
the release(s) covered by this repert, It shall also describe
levels of radiation and concentrations of radicactive material
involved, and the cause of the exposure level. or concentrations.
If the estimated duse(s) exceeds the above limits, and if the
release condition resulting in violation of 40 CFR Part 190 has not
already been corrected, the Special Report shall include a request
for a variance in accordance with the provisions of 40 CFR Part
180, Submittal of the report is considered a timely request, and a
variance 1s granted until staff action on the request is complete.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILLANCE REQUIREMENTS

4,11.4,1 Cumulative dose contributions from 1iquid and gaseous effluents
shall be determined in accordance with Controls 4,11.1.2, 4.11.2.2, and
4,11,2.3, and in accordance with the methodology and parameters in the ODCM,

4,11.4,2 Cumulative dose contributions from direct radiation from the

reactor units and from radwaste storage tanks shall be determined in

accordarce with the methodology and parameters in the ODCM, This requirement

is applicable only under conditions set forth in Control 3.11,4a, .
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3/4,12 RADIOACTIVE ENVIRONMENTAL MONITORING
. 3/8,12.1 MONITORING PROGRAM

CONTROLS

3.12.1 The radiological environmente] monitoring program shall be conducted
as specified in Table 3.12.1-1.

APPLICARILITY: At &all times.
ACTION:

a. With the radiological environmental program not being conducted as
specified in Table 3.12,101, prepare and submit to the Commission,
in the Annua) Rediological Environmental Op-rating Report required
b{ Control 6,9.1.6, a description of the reasons for not conducting
the program as required and the plans for preventing a recurrence.

b. With the level of redicactivity &s the result of plant effluents in
an environmental sampling medium at & specified location exceeding
the reporting levels of Table 3.12.1-2 when averaged over any
calendar quarter, prepare and submit to the Commission, within 30
days, pursuant to Technical Specification 6.9.2, a Special Report
that identifies the cause(s) for exceeding the 1imit(s) and defincs
the corrective actions to be taken to reduce radicactive effluents

. so that the potential annual dose* to A MEMBER OF THE PUBLIC fs
less than the calendar year limits of Controls 3.11.1.2, 3.11.2.2,
and 3..1.2.3. When more than one of the radionuclides in Table
5.12.1-2 are detected in the sampling medium, this report shall be
submitted 1f:

concentration ilg + concentration (2) B e andil

‘eporting leve reporting level ()
Whea radionuclides other than those in Table 3,12.1-2 are detected
and are the result of plant effluents, this report shall be
submitted if the potential annual dose* to A MEMBER OF THE PUBLIC
is equal to or greater than the calendar year limits of Controls
3.11,1.2, 3.11.2.2, &nd 3.11.2.3. This repurt is not required if
the measured level of radicactivity was not the result of plant
effluents; however, in such an event, the condition shall be
reported and described 1n the Annual Radiological Environmental
Operating Report.

¥The methodclody and parameters used to estimate the potential annual dose to
a MEMBER OF THE PUBLIC shall be indicated in this report.
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RADIOLOGICAL ENVIRONMENTAL MONITORING
CONTROLS (Continued)

ACTION: (Continued)

¢c. With milk or fresh leafy vegetable samples discontinued from one or
more of the sample locations required by Table 3.12.1-1, identify
locations for obtaining replacement samples and add them to the
radiclogical environmental monitoring program within 30 days. The
specific locations from which samples were unavailable may than be
deleted from the monitoring program. Pursuant to Control 6.9.1.7,
‘dentify the cause of the unavailability of samples and identify
the new location(s) for obtaining replacement samples in the next
Semiannua) Radfoactive Effluent Release Report and also irclude in
the report a revised figure(s) and table for the ODCM reflecting
th: new location(s).

d. T.e provisions of Controls 3.0.3 and 3.0.4 are not applicable,

SURVEILLANC ., REQUIREMENTS

4,12.1 The radiological environmental sanples shall be collect«d pursuant to
Table 3.12.1-1 from the specific locations given in the table a4 Tig 8 in
the ODCM, and shall be analyzed pursuant to the requirement of Table 3,12,1-1
and the detection capabilities required by 4.12.1-1,
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TABL! !.12.1-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM*

EXPOSURE PATHWAY NUBER OF REPRESENTATIVE 5 SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION COLLECTION FREQUENCY OF ANALYSIS
1. DIRECT RAD!ATIOIb 3¢ routine monitoring statioms, Quarterly Gamma dose quarterly.

DRI-DR36, either with two or
more dosimeters or with one
instrument for measuring and
recording dose rate continuously,
placed as follows:

a. Aa inmer ring of stations, one in
each meteorological sector in the
general area of the SITE BOUKDARY,
DR1-DR16;

b. An outer ring of staticens, one in
each meteorological sector in the
6~ to B-km range from the site,
DR17-DR25;

c. The balance of the stations,
DR2F-D236, to be placed in special
inteest areas such as population
centers, nearby residences, schools,
and in 1 or 2 areas to serve as
control stations.

The number, medya, frequency, and location of samples may vary from site to site. This table presents an
acceptable minimum program for a site at which each entry is applic _.2. local site characterisitics must be
examined to determine if pathways not covered by this table may s. .nificantly contribute to an iadividual's dose
and should be included in the sampling program.
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G uOTISTA®Y

Ny -

A1

0661

EXPOSURE PATHWAY
AND/OR SAMPLE

2. AIRBORNE

Radioiodine and
Particu’ates

3. WATERBORNE
a. Surfaceh
{Long Island
Sound)

b. Ground

c. Sediment from
shoreline

*ihe Tirst and second highest D/) sectors have radioiodine .nd particulate "amples.
at the SITE BOUNDARY is approximately 150 ft from the first highest sector.

VABLE 3.12.

1-1 (Continued)

RADIOLOGICAL ENVIRCNMENTAL MONITORING PROGRAM*

TYPE AND FREQUENCY
OF ANALYSIS

NUMBER OF REPRESENTATIVE = SAMPL ING AND
SAMPLES AND SAMPLE COLLECTION COLLECTIOM FREQUENCY
Samples from 5 locations, Al-A5: Continuous sampler

3 samples, Al-A3* from close

operation with sample
collection weekly, or

t  the 3 SITE BOUNDARY locations, more frequently if

in different sectors, of the

required by dust

highest calculated annual average Toading.

groundievel D/9.

1 sample, A4, from the vicinity
of a community having the highest
calculated annual average groundlevel

D/0Q.

1 sample, A5, from a control

location

as for example 15-30 km distant andcin
the least prevalent wind direction.

1 sample control, Wal

Grab sample

1 sample a. charge, WaZ or Wa3 semiannually.

Samplies from 1 or 2 sources, Wbl, f Quarteriy.
Wb2, only if likely to be affected.

1 sample from downstream area with Semiannually.
existing or potential recreational

value, Wdl.

Radioiodine Cannister:
T-131 amalysis weekly.

Particulate Sampier:
Gross beta radioactivity
analysis fono’ing
filter change;

isotopic amalysis = of
composite (by lecation)
quarterly.

Gamma isotopic amﬂysise
and tritium analysis
semiannuaily.

Gamma isoto;n’ce and
tritium amalysis
quarterly.

Gamma isolopic amﬂysise
semiannually.

The third highest D/Q sector



(Cont inued)

IRONMENTAL MOKITORING

FYXPOSIRFE PATH ! NIMBER OF RFEPRFSINT AMD: NG AND
0N FEFOUINCY

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION COLLECTION FRE

INGTSTION

a. Milk Samplies fro= milking animal
location, Tal, within S Im
having the highest dyse pot

1§ there are none, then, |

from milking animalis in eac!

*

O

| | 4 oy &
3 area al, between 5
di<tant wheres daoses are Ccai

to be qreater than | mrem »
ar if there are none asal

within 8 km, then a locat 1
17 km distant will be used.

1 sample frem milking animals at

T % . T o s
control location, ad., -] k=

distant, and not n @ direction

nreva lent 1y downwingd from the §
'

1 £
campie © each e T

recreationally important

:
Pmw sy Anm

f nlant dicchar aAre ™

1 sample of

inf luerced

PRODICTS

r
il

broad Ivaf vege
,fz:vf_‘n! n 'b;
direction -]

perform,
















TABLE 4,12.11 (Continued) .
TABLE NOTATIONS

®This 1ist does not mean that only these nuclides are to be considered, Other
peaks that are identifiable, together with those of the above nuclides, shall
a1s0 be analyzed and reported in the Annual Radiological Environmenta)
Operating Report pursuant to Control 6.9.1.6,

bkcauired detection capabilities for the~moluminescent dosimeters used for
environmenta)l measurements are given in Reyulatory Guide 4,13,

“The LLD 1s defined, the purposes of these specifications, as the smallest
concentration of radioactive materia) in & sample that will yield & net count,
above system background, that will be detected with 95% probability with only
5% pr?babi11ty of falsely concluding that a blank observation represents
"real" sional,

For a particular measurement system, which may include radiochemical
separation:

LLD » 4,66 5 .

E . g ‘. ‘.‘: ' io !Rp rﬂj\:of)

Where:

LLD is the "a priori" lower 1imit of detection as defined above, o5
picocurie per unit mass or volume,

5, 1s the standard deviation of the background counting rate or of the
cbunting rate of & blank sampie as appropriate, as counts per minute,

£ 1s the counting efficiency (as counts per transformation),
V is the sample si12¢ in units of mass or volume,
2.22 1s the number of transformations per minute per picocurie,
Y is the fesctiony) rudioche~‘ca) yreld, when applicable,
15 the redinactive decay consrant for the particular radionuclide, and

& for envirommenta' sempler 18 :he elapsed time between sample
collection, or enc ¢f the sample ¢ lection period, and time of counting.

Typical values of £, V, ¥, end t shal) be used in the calculations. .
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RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4,12.2 LAND USE CENSUS
CONTROLS

Y. 12,2 K Tand use census shatl be condgucted and shall Tdentify within a
distance of B km (5 miles) the Tocation of each of the 16 meteorological
sectors of the nearest milkzonimAI. fhe nearest residence, and the nearest
garden of greater than 50 m® (500 ft") producing broad leaf vegetation.,* For
elevated releases as defined in Regulatory Guide 1,111, Revision 1, July 1977,
the land use census shall als» identify within & distance of & km (5 miles)
the locations in each of the 16 geteorological sectors of 811 milk animals and
all gardens of greater than 50 m® (500 ft) producing broad leaf vegetation,

APPLICABILITY: At all times.

ACTION:

3. With a land use census identifying a location(s) which ylelds o
calculated dose or dose commitment greater than the values currently
being calculated in Control 4,11,2.3, fdentify the new location(s)
in the next Semiannual Radicactive Effluent Release Report, pursuant
to Control 6,6.1.7,

b. With a land use census identifying a location(s) which yields @
calculated dose or dose commitment (vie the same exposure pathway)
20 percent greater than at a location from which samples are
currently being obtained in accordance with Control 3,12.1, add the
nevi 1ocation(s? to the radiological environmental monitoring program
within 30 days. The sampling location(s), excluding the control
station Yocation, having the lowest calculated dose or dose
commitment(s) (via the same exposure pathway) may be deleted fron
this monitoring program after October 31 of the year in which this
land use census was conducted, Pursuant to Contrel 6.9.1.7,
identify the new location(s) in the next Semiannual Radicactive
Effluent Release Report and also include in the report a revised
figure(s) and tatle for the ONCM reflecting the new location(s).

¢. The provisions of Controls 3.0.3 and 3,0.4 are not applicable,
SUREVEILLANCE REQUIREMENTS

TI77 The 1and use census shall be conducted during the growth season at
lesst once per 12 months using that information that will provide the best
results, such as by a door-to-door survo{. aerial 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
Contro) 6.9.1.6.

¥Eroad Teal vegetation sampling of at least three different kinds of
vegetation may be performed at the SITE BOUNDARY 1n each of two different
direction sectors with the highest predicted D/Qs in 1ieu of the garden
census, Specifications for broad leaf vegetation sampling in Table 3.12.1-1,
item 4,¢., shal) be followed, including analysis of control samples.
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RADIOLOGICAL ENVIRONMENTAL MONITORING
3/8,12.3 INTERLABORATORY COMPARISON PROGRAM

CONTROL S

3.12.3 Analyses shall be performed on radicactive materials supplied as part
of an Interiaber-atory Comparison Program trat has been approved by the
Commission, that corresponds to samples required by Table 3,12.1-1,

APPLICABILITY: At a)) times.
ACTION:

8. With analyses not being performed as required above, report the
corrective actions taken to prevent @& recurrence to the Commission
in the Annyal Radiologica) Environmental Operating Repurt pursuant
to Control 6.9.1.6,

b. The provisions of Controls 3,0.3 and 3.0.4 are not applicable,

SURVEILLANCE REQUIREMENTS

4.12,3 The Interlaboratory Comparison Program shall be described in the QDCM,
A summary of the results obtained as part of the above required
Interlaboratory Comparison Program shall be included in the Annual
Radiological Environmental Operuting Report pursuant to Control 6,9.1.6.
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INSTRUMENTATION
3/4,3.7 MONITORING INSTRUMENTATION

Radisactive Liquid Effluent Monitoring...coevvs. 1,43
Instrumentation

Radioactive Gaseous Effluent Monitoring........ 1.4:3
Instrumentation

3/8,11 RADIOACTIVE EFFLUENTS
3/4,31.1 LIQUID EFFLUENTS

Concentrﬂtion ooooooooooooooooo R N A ey 104'3
UUSG....-.. ccccc LR A L R A S 1.4’4
Liquid Radwaste Treatment System......... W 1.4.4

3/8,11.2 GASEQUS EFFLUENTS

Dose Rate...vouess L L T L TR p 1.4-5
Dose - Noble Gases.....ovnvvees Gasesidse i 1,45

Dose - lodine-131, lodine~133, Tritium, and
Radionuclides ir Particulate For,...... ‘e 1.4.6
Gaseous Radwaste Treatment System.......veees 1,46
Ventilation Exhaust Treatment System,........ 1,4.7
Containment Purging and Venting.....oovvvuvnns 1.4.7
AL N TOVAL DOBE s vioiv et ansrnmunonaenssnidhanaesaes 1.4-7

3/4,12 RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4.12.1 MONITORING PROGRAM. .. :sussveransnvaosssvanoas 1.4-8
$/8:38.8 LAND UBE CONBUS. v iivpinnasisaavtsonssons i 1.4-8
3/4.12,3 INTERLABORATORY COMPARISON PROGRAM......0s4.s 1.4.8
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lNETRUMENTAT[QN

T3 _WORTTORIRG IRSTRUMERTATION

3[4.317.10 RADIOACTIVE LISUID EFFLUENT MONITORING INSTRUMENTATION
€ radloactive T1quid effiuent monitoring Tnstrumentation 1§ provided to
monitor and control, as applicable, the releases of radicactive material in
1iquid effluents during actual or potential releases of liquid effluents, The
alarm/trip setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in the ODCM to ensure that the
alarm/trip will occur prior to exceeding the 1imits of 10 CFR Part 20, The
OPERABILITY and use of this instrumentation is consistent with the
;vq:igsments of General Design Criteria 60; 63 and 64 of Appendix A to 10 CFR
ar .

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

e radioac g ation 1s provided
‘0 monitor and control, as applicable, the releases of radicactive materials
in gaseous effluents during actual or potentia! releases of gaseous effluents,
The alarm/trip setpoints for these instruments shall be calculated and
adjusted in accordance with the methodology and parameters in the ODCM to
ensure that the alarm/trip will occur prior to exceeding the limits of 10 CFR
Part 20. This instrumentation also includes provisions for monitoring (and
controlling) the concentrations of potentially explosive gas mixtures in the
main condenser offgas treatment system, The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria
60, 63, and 64 of Appendix A to 10 CFR Part 50,

3/4,11.1 LIQUID EFFLUENTS

3/4,11.1.1 CONCENTRATION
s contro] 1s provided to ensure that the concentration of radicactive

materials released in liguid waste effluents to UNRESTRICTED AREAS will be
less than the concentration levels specified in 10 CFR Part 20, Appendix B,
Table II, Column 2. This limitation provides additione] assurance that the
levels of radicactive materials in bodies of water in UNRESTRICTED AREAS wil)
result in exposure within (1) the Section I1.A design objectives of Appendix
1, 10 CFR 20,106(e) to the population. The concentration 1imit for dissolved
or entrained noble gases 1s based upon the assumption that Xe-135 is the
controlling radioisotope and fts MPC air (submersion) was converted to an
equivalent concentration in water using the methods described in International
Commission on Radiological Protection ?!CRP) Publication 2,

This Control applies to the release of radiocactive materigls in liguid
effluents from all reactor units at the site,

The required detection capabilities for radicactive materials in 1iquid
waste samples are tabulated in terms of the lower limits of detection (LLDs).
Detailed discussion of the LLD, and other detection 1imits can be found in
HASL Procedures Manual, HASL-300 (revised annually), Currie, L., A,, “Limits
for Qualitative Detection and Quantitative Determination - Application to
Radiochemistry,” Anal-Chem, 40, 586-93 (1968), and Martwell, J. K., Detection
Liinits for Racicanalytical Counting Techniques, Atlantic Richfield Hanford
Company Report ARH-SA215 (June 1875),
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3/8,1) RADIOACTIVE EFFLUENTS

BASES "I'

4.11.1.2 DOS

This Control 1s provided to implement the requirements of Sections 11.A,
111.A and 1V.A 0f Appendix 1, 10 CFR Part 50, The Control implements the
guides set forth in Section I1.A of Appendix 1. The ACTION statements provide
the required opcr|t1n? flexibility and at the same time implement the guides
set forth in Section IV.A of Apperndix 1 to assure that the releases of
redioactive materia) 1n 1iquid effl. s will be kept "85 low as reasonably
achievable." The dose calculation me hodology and parameters in the ODCM
impiement the requirements in Section [I11.A of Appendix | that conformance
with the guides of Appendix | be shown by calculetional procedures based on
models and date, such that the actua) exposure of @ MEMBLR OF THME PUBLIC
through appropriste pathways 18 unlikely to be substantiplly uynderestimated,
The equations specified in the ODCM for cn‘:u1at1n? the doses due to the
actudl release rates of rodicactive mater<s & in 1iguid effluents (re
consistent with the methodology provided ir Regulatory Guide 1,109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor Effiuents
for the Purpose of Evaluating Compliance with 10 CFR Part §0, Appencix 1,"
Revision 1, October 1977 and ReguTatcr{ Guide 1,113, "Estimating Aquetic
Dispersion of Effluents from Accidental ang Routine Reactor Releases for the
Purpose of Implementing Appendix 1," April 1977,

This Control applies to the release of radicactive materfals in liquid .
effluents from each reactor &t the site. For units with shared radweste

treatment systems, the Yiquid effluents from the shared system are

proportionea among the units shari.g that system,

3/8,11,1.3 LIQUID RADWASTE TREATMENT SYSTEM

The OPERABILITY of the 1iquid radwaste treatment system ensures that this
system will be available for use whenever 11quid effluents require treatment
prior to release to the environment, The requirement that the appropriate
portions of this system be used when specified provides assurance that the
releases of radiocactive materials in liquio effluents will be kept "&s low as
1s reasonably achievable." This Contro! implements the requirements of 10 CFR
50,36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the
design objective given in Section 11.D of Appendix 1 to 10 CFR Part 50, The
specified Yimits governing the use of appropriate portions of the liquid
redwaste treatment system were specified as a suitable fraction of the dose
design objectives set forth in Section I1.A of Appendix 1, 10 CFR Part 80, for
1iquid effluents,

3/4.11.2 GASEQUS EFFLUENTS
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RADIOACTIVE EFFLUENTS
BASES.

3/8.11.2,1 DOSE RATE '
§ control 1s provided to ensure that the dose at any time at and

beyond the SITE BOUNDAPY from gaseous effluents from all units on the site
will be within the annual dose 1imits of 10 CFR Part 20 for unrestricted
areas. The annual dose limits are the doses associated with the
concentrations of 10 CFR Part 20, Appendix B, Table 11, Column 1, These
1imits provide reasonable assurance that radicactive material discharged in
gaseous effluents will not result in the exposure of a MEMBER OF THE PUBLIC in
an unrestricted area, efither within or outside the SITE BOUNDARY, to annual
sverage concentrations Oxcoed1n2 the 1imits specified in Appendix B, Table 11
of 10 CFR Part 20 (10 CFR 20.106(b)). For a MEMBER OF THE PUBLIC who may at
times be within the SITE BOUNDARY, the occupancy of the MEMBER OF THE PUBLIC
will be sufficiently low to compensate for any increase in the atmospheric
diffusion factor above that for the SITE BOUNDARY, The specified release rate
1imits restrict, at all times, the corresponding gamma and beta dose rates
sbove background to a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY, to
less than or equal to 500 mrem/year to the total body or to less than or
equal to 3000 mrem/year to the skin, These release rate limits also restrict,
at all times, the corrcspondin? thyroid dose rate &bove background to a child
via the inhalation pathway to less than or egual to 1500 mrem/year,

This Contro) applies to the release of radicactive materials in gaseous
effluents from all reactor units at the site.

The required detection capabilities for radicactive materials in ?aseous
waste samples are tabulated in terms of the lower limits of detection (LLDs).
Detailed discussion of the LLD, and other detection 1imits can be found in
HASL Procedures Manual, HASL-300 (revised arnually), Currie, L. A,, "Limits
for Qualitative Detection and Quantitative Determination - Application for
Radiochemistry," Anal, Chem 40, 586-93 (1968), and Hartwell, J. K., Detection
Limits for Radicanalytical Counting Techniques," Atlantic Richfield Hanford
Company Report ARM-SA-215 (June 1975),

{s Control 1§ provided to implement the requirements of Sections !1.B.
111.A and 1V.A of Appandix 1, 10 CFR Part 50, The Control implements the
guides set forth in Section I1.B of Appendix I. The ACTION statements provide
the required operat1nY flexibility and at the same time implement the guides
set forth in Section IV.A of Appendix 1 to assure that the releases of
radioactive material in gaseous effluents will be kept “"as low as is
reasonably achievable." The Surveillance Reguirements implement the
requirements in Section 111.A of Appendix 1 that conformance with the guides
of Appendix 1 be shown by calculational procedures based on models and data
such that the actual exposure of a MEMBER OF THE PUBLIC through appropriate
pathways 1s unlikely to be substanially underestimated, The dose calculation
methodology and parameters established in the ODCM for calculating the doses
due to the actua) release rates of radfcactive noble gases in ?aseous
effluents are consistent with the methodology provided in Regulatory Guide
1,109, “Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix 1, October 1977 and Regulatory Guide 1.111, "Methods for estimating
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DOSE « NOBLE GASES (Comtinued)

Atmospheric Yransport and Dispersion of Gaseous Effluents in Routine Releases
from Light-Water Cocled Reactors," Revision 1, July 1977, The ODCM equations
provided for determining the air doses at the SITE BOUNDARY are based upon the
historical average atmospheric conditions,

gé%*%%ﬁft#{“%giﬁz. 100INE«131, JODINE-133, TRITIUM, AND RADIONUCLIDES IN

This Control 1s provided to implement the requirements of Sections 11.C,
111.A and IV.A of Appengix 1, 10 CFR Part 50, The Controls are the guides set
forth in Section 11.0 of Appendix 1. The ACTION statements provide the
required operating flexibility and at the same time implement the guides set
forth in Section IV.A of Appendix 1 to assure that the releases of radioactive
materials in geseous effluents will be kept "as low as is reasonably
achievable." The ODCM calculetiona) methods specified in the Surveillance
Peauirements implement the requirements in Se.tion 111.A of Appendix [ that
conformance with the guides for Appendix 1 be shown by calculational
procedures based on models and data, such that the actual exposure of a MEMBER
OF THE PUBLIC through eppropriate pathways 1s unlikely to be substantially
vnderestimeted. The ODCM calculationa) methods for calculating the doses due
to the actue) relesse rates of the subject materials are consistent with the
methodology provided in Regulatory Guide 1,108, “Calculation of Annual Doses
to Man from Routine Releases of Reactor Effluents for the Purpose of
Evu1ult1ng Compliance with 10 CFR Part 50, Appendix 1," Revision 1, October
1877 ang o?u1ator Guide 1,111, "Methods for Estimating Atmogpheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Light-Water-
Cooled Reactors," Revision 1, July 1877, These equations also provide for
determining the sctual doses based upon the historical average atmospheric
conditions, The release rate specifications for fodine-131, fodine-133,
radionuc)ides in particulate form and tritium are dependent on the existing
radionuc)ide pathways to man, in the unrestricted area. The pathways which
were examined in the development of these calculations were: (1) individua)
inhalation of airborne radfonuclides, (2) deposition of radionuclides onto
green leafy vegetation with subsequent consumption by man, (3) deposition onto
grassy aregs where milk animals and meat producing animals graze with
consumption of the milk and meat by man, and (4) deposition on the ground with
subsequent exposure of man,

3/6,11.7.4 GASEOUS RADWASTE TREATMENT SYSTEM

This Contro) 1s provided to ensure the operation of the GASEQUS RADWASTE
TREATMENT SYSTEM whenever the main condenser air ejector system is in
operatior. Implementation of this requirement provides reasonable assurance
that the releases of radipactive materials in gaseous effluents will be kept
“a* 4w a3 18 reasonably schievable." This Control implements the
yon sements of 10 CFR 850,36.a, General Design Criterion 60 of Appendix A to
10 VFR Part 80, and the design objectives set forth in Sections 11.B and 11.0
of Appencix 1 to 10 CFR Part 50 for gaseous effluents.
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RADIOACTIVE EFFLUENTS
ASES

3/8,11,2,5 VENTILATION EXHAUST TREATMENT SYSTEM

The OPERABILITY of the VENTILATION EXMAUST TREATMENT SYSTEM ensures that
the systems will be available for use whenever gaseous effluents require
treatment prior to release to the environment, The requirement that the
sppropriate portions of these systems be used, when specified, provides
reasonsble assurance thet the releases of radioactive matertals in gaseous
effluents will be kept "as low as 1s reasunably achievable." This Contro)
implements the requirements of 10 CFR Part 50, and the design ob{cctives given
in Section 11.D of Appendix |1 to 10 CFR Part 50, The specified 'imits
governing the use of appropriate portions of the systems were specified as @
suiteble fraction of the dose gesign objectives set forth in Sections 11.8 and
11.C of Apperdix 1, 10 CFR Part 60, for gaseous effluents,

3/4,11,2,.8 CONTAINMENT PURGING AND VENTING

This Control provides reasonsble assurance that releases from drywell
purging and venting operations will not exceed the annual dose limits of 10
CFR Part 20 for UNRESTRICTED AREAS,

3/8.11.8 TOTAL DOSE

This Conto) 1s provided to meet the dose limitations of 40 CFR Part 190
that have been incorporeted into 10 CFR Part 20 by 46 FR 18526, The Contro)
requires the preparetion end submitta) of & Speciel Report whenever the
calculated doses from plant-generated radicactive effluents and direct
radiation exceed 25 mrems to the total body or any organ, except the thyroid,
which shail be 1imited to less than or equel to 75 mrems, For sites
containin ug to four reactors, 1t 15 highly unlikely that the resultant dose
to & MEMBER OF THE PUBLIC wil) exceed the dose 1imits of 40 CFR Part 190 {f
tne individual reactors remain within twice the dose design objectives of
Appendix 1, and 1f direct radiation doses from the reactor units and outside
storage tanks are kept smel), The Special Report wil) describe 2 course of
action that should result in the Yimitation of the annual dose to & MEMBEK OF
THE PUBLIC to within &40 CFR Pary 180 1imits., For the purposes of the Specia)
Report, it may be assumed that the dose commitment to the MEMBER OF THE PUBLIC
from other uranium fuel cycle sources 15 negligible, with the exception that
dose contributions from other nuclear fuel cycle facilities at the same site
or within & radius of 8 km must be considered. If the dose to any MEMBER OF
THE PUBLIC 15 estimated to exceed the requirements of 40 CFR Part 180, the
Special Report with a request for a variance (provided the release conditions
resulting in violation of 40 CFR Part 190 have not already been corrected), in
accordance with the provisions of 40 CFR 190,11 and 10 CFR 20.406¢c, 18
considered to be a timely request and fulfills the requirements of 40 CFR Part
190 unti] NRC staff action is completed, The variance only relates to the
Yimits of 40 CFR Part 180, and does not apply in any way to the other require-
ments for dose limitation of 10 CFR Part 20, &5 addressed in Controle 3.11.1.1
and 3.11.2,1, An individual 1s not considered & MEMBER OF THE PLALIC during
any period in which he/she 1s engaped 1n carrying out any operation that is
part of the nuclear fuel cycle.
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3/4,12 RADIOLOGICAL ENVIRONMENTAL MONITORING
BASES

3(6.;‘.1 MONITORING PROGRAM
e radiological monitoring program required by this Control provides

representative measurements of radiation and of radicactive materials in those
exposure pathways and for those radionuc)ides that lead to the highest
potential radiation exposures of individuals resulting from the station
operation, This monitoring program implements Section IV.B.2 of Appendix | to
10 CFR Part 50 and thereby suppiements the radiological effluent monitoring
program by verifying that the measurable concentrations of radicactive
materials and levels of radiation are not higher then expected on the basis of
the effluent measurements and modeling of the environmenta) exposure pathways,
Guidance for this monitoring program is provided by the Rediologica)
Assessment Branch Technica) Position on Environmental Monitor1n?. The
initally specified monitoring program will be effective for at least the first
3 years of commercial operational experience, Following this period, program
changes may be initifated based on operational experience,

The required detection capadilities for environmental sample analyses are
tabulated in terms of the lower 1imits of detection (LLDs). The LLDs required
by Teble 4,12<]1 are considered optimum for routine environmental measurements
in industrial laboratories. It should be recognized that the L\D 15 de’ined
as an g priori (before the fact) 1imit representing the capability of ¢
measurement System and not as an a8 posteriori (after the fact) . mit for o
particular measurement,

. Detailed discussion of the LLD, and other detection 1imits, can be found
in HASL Procedures Manual, HASE-30% (revised annually), Currie, L. A,, "Limits
for Qualitative Detection and Quantitative Determinatiorn - Application to
Radiochemistry," Anal, Chem. 40, 586-93 (196€8), and Hartwell, J, K.,
"Detection Limits for Kadioanalytical Counting Techniques," Atlantic Richfield
Hanford Company Report ARH-SA-215 (June 1875).

Composite sampling and drinking water requirements are not applicable.

No public drinking water supplies could be affected by the plant's
?1;cha;90 s;nco groundwater drairage 1s to the north inte Long Island Sound
ER 2,5.3.2).

4,12,2 LAND USE CENSU

This Contrnl is provided to ensure that changes in the use of areas at or
beyond the SITC BOUNDARY are identified and that modifications to the
monitoring program are made 1f required by ‘he results of this census., The
best survo{ irformation from the door-to-dc . survey, from aerial survey, or
from consulting with local agricultural authorities shall be used. This
census satisfies the requirements of Section IV.B.3 of Appendix | to 10 CFR
Part 50, Restricting the census to gardens of greater than 500 square feet
provides assurance that significant exposure pathways via leafy vegetables
will be fdentified and monitored since a garden of this size is the minimum

SHOREKAM « UNIT 1 [.4-8 Revision 16 = July 1990















5.0 DESIGN FEATURES
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6.1 SITE
5.1.1 (Not Used)
6§.1.2 (Not Used)

SITE BOUNDARY FOR RADIOACTIVE GASEOUS AND LIQUID EFFLUENTS

5.1.3 The SITE BOUNDARY for radioactive gaseous and 1iquid effluents shal)l be
8s shown in Figure 5.1,3-1,
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ADMINISTRATIVE CONTROLS

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

6.9.1.6 Routine Annual Rudiological Environmenta) Operating Reports covering
the operation of the unit during the provious calendar year shall be submitted
prior to May 1 of each year, The faitial report shal) be submitted prior to
May 1 of the following year following initial criticaiity,

The Annua) Radioiogical Environmenta) Operating Reports shal’ include
summaries, interpretations, and an analysis of trends of the results of the
rediological eavironmental surveillance activities for the report period,
including & comparison with preoperatioral surveillance reports and an

assessment of the observed impacts of the plant operation on the environrent,

Ehe re o;t{ sgnil also include the results of land use cersuses . equired by
ontrol 3.1¢.2.

The Annua) Radiological Environmentsl Operating Reports shall include the
results of analysis of all radiolugical environmental sauples of all
environmenta] radiation measurements taken during t!> peiod pursvant to the
locations specified in the table and figures in the OOCM, as well as
Jmmarized and tebulated results of these analyses and measurements in the
format oY the table in the Radiological Assessment Branch Technical Pusition,
Revisfon 1, November 1979, In the event that some individual results are not
available for inclusion with the report, the report snall be submitted noting
and explaining the reasons for the missing results, The missing dats shall be
submitted ag soon as possible in a supplementary report,

The reports shill also include the following: & summary description of the
radiological envi.ronmental monitoring program: at least two legible maps®
¢overing all sanpling location: keyed to a table giving distances and
directions from the center)line of ore reactor; the results of licensee
participation in the Interlaboratory Comparison Program, required by Control
3.12.3; discussion of 211 deviations from the sampling schedule of Table
3,12-1; and discussion of all analyses in whick the LLD rugquired by Table
4.12-1 was not wchievable,

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

6§.9.1.7 Routine Semiannual Rad oactive Effluent Release Peports covering the
operation of the unit during th: previous € months of operaticn shail he
submitted within 60 days after January 1 end July 1 0f each year., The period
of the first report shall begin with the date of initi/a) criticality,

The Semiannual Radioactive Effluent Release Reports shal) include a summary of
the quantities of radfoactive 1iquid and gaseous effluencs and solid waste
released from the unit as outlined *n Regulatory Guide 1.21, "Me\suring,
Evaluating, and Roport1n? Radioactivity in So'1d wastes and Pelcases of Radio~
active Materials in Liquid and Gasecus Effluents from Light-Water-Cooled
Nuclear Power Plants,” Revision 1, June 1974, with data summarized on a
quarterly basis following the format uf Appeadix 8 the“c*,

*Tre map shall c.ver stations near the SITE BOUNDAR!; a second thall include
the more distant stations.
SHOREHAM « UNIT 1 1,62 Revisgion 1€ « July 1990
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SNPS.1 ODCM

My O Radiation Effluent Monitor (RE-13) Migh/Trip Alarm Set Point for .
gfsthaggg Waste Sample Tanks, Recovery sample 1anks, or YARD Fiping Orain
umg

The function of this monitor set point is to ensure that the sum of the rativs of
the discharge concentrations to the MPCs of the corresponding radionuclides of the
discharges monitored by this monitor and other liquid waste discharges, if any,
does not exceed 1. If the monitor count rate is higher than the calculated set
point, the radiation monitor will terminate the release.
A sample is taken from any of the following tanks or sump which is to be discharged
along with any streams which are in the process of being discharged.

1. Discharge waste tanks

2. Recovery sample tanks

3 Yard piping drain sump

4, Reactor building salt water drain tank

5 Residual heat removal neit exchanger service water

Only one of the first three items above is discharged at any one time, which can be
combined with releases from item 4 and/or 5, ’

Obtain the circulating or service water flow rate from the control room (see NOTE
in Section 2.1).

Define Normalizing factor

[fp * fun * T * T * (Fo = fun = Tig)]
sty *0.8

(Coifo * Chinfha * Chinfue * Csifs)

. [ pri ]

N
L
i

An isotopic analysis of each sample is performed., This analysis includes isotopic
analysis for gamma emitters; gross alpha emitters; total dissolved or entrained
noble gases; and Sr-89, Sr-90, Fe-55, and H-3., This should be done for ali moni-
tors.

Then the set point (NOTE: the background (cpm), i1f it can be determined, is also
added to the set point value. If, however, it cannot be determined, 1t is con-
sidered as zero) for detector RE-13 is calculated as.

N
< F* T Cyytey (com)

2 o

BN1-11600,02-92 11.2.1-4 Revision 8 - February 198€
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SNPS«1 ODCM

.18 Radiation Effluent Monitor (RE-79) High Alarm Set Point for Reactor .
Building Sait water Drain 1ank

The function of this monitor set point is to ensure that the sum of the ratios of
the discharge concentrations to the MPCs of the corresponding radionuclides of the
discharges monitored by this monitor and other liquid waste discharges, if any,
does not exceed 1,

1f the monitor count rate is higher than the calculated set point, the radiation
monitor will alarm in the control room,

A sample will be taken from the reactor building salt water drain tank discharge,
along with individual samples of any of the following streams which may be in the
process of being discharged:

1. Discharge waste sample tanks

. Recovery sample tanks

3, VYard piping drain suap

4, Residual heat removal heat exchanger service water

In the case of continuous release, samples will be taken as per requirement REC
Table 4,11.1.1.1-1,

Obtain the circulating or service water flow rate from the control room (see NOTE
in Section 2.1).

The set point for continuous or batch release (see NCTE in Section 2.1.1) will be
calculated as follows:

Sp9 = F* L?-xcs@ﬂ (cpm)

where!

E1 = Gamma counting efficiency of RE-79 for radionuclide i
(cpm/uCi/m1), Figure 2.1-2 shows the energy response, For non-
gamma emitters, Ei = (

A1)l other parameters are as defined in Section 2.1.1.

When the tank operates in a batch mode, tre avcve calculation 15 made for each
batch to be released.

After each batch release or continuous release jeriod, the hign alarm set point
should be reset as close to the background as practical to prevent spurious alarms
and yet assure an alarm should an inadvertent release occur, .

BN1-11600-02-92 [1.2.1-6 Revision 16 - July 1990
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$.3:9 Residual Heat Removal Heat Exchanger Service Water Outlet Monitors
=¢3A, RE- [Tgh ATarm Set Points ,

The function of this monitor set point is to ensure that the sum of the ratios of
the discharge concentrations to the MPCs of the corresponding radionuclides of the
discharges monitored by this monitor and other liquid waste discharges, if any,
does not exceed 1, If the monitor count rate is higher than the calculated set
point, the radiation monitor will alarm in the control room,

Monitors RE-23A and RE-23B are independent, Each is dedicated to monitor fits
respective RHP loop.

A sample will be taken from the RHR heat exchange service water outlet (A and/or
R), along with individual samples of any of the following streams which may be in
the process of being discharged:

1, Discharge waste sample tanks

2. Recovery sampie tanks

3. VYard piping drain sump

4, Reactor building salt water drain tank discharge

Obtain the circulating or service water flow rate from the control room (see NCTE
1n Section 2.1).

The set points for RE-23A and RE-23B are calculated as follows:

.

Saan < F * [331 Cyin Eqal

N

Spa = F * [4&1 Chip Eip)

where:

EiA = Gamma counting efficiency of RE-23A for radionuclide 1 (cpm/uCi/ml),
Figure 2.1-2 shows the gamma energy response. For non-gamma emit-
ters, E., = 0

iA

EfB = Gamma counting efficiency of RE-238 for radionuclide 1 (cpm/uCi/ml).
Figure 2.1-2 shows the ganma energy response. For non-gamma emit-
ters, EiB =0

A1l other parameters are as defined in Section 2.1,

BN1-11600,02-92 [1.8.1s2 Revision 13 - November 1958
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SNPS-1 ODCM

2.2 GASEOUS EFFLUENT MONITOR SET POINTS (Compliance with Section 3,11,2.1 of the
REC) _

The high alarm set point for the Station Ventilation Exhaust Monitor (RE-42) 1s set
in accordance with the dose rate limit for noble gases at the site boundary spec- l
ified in Section 3.11.2.1 of the REC:

Less than or equal to 500 mrem/yr to the total body and less than or equal to
3000 mrem/yr to the skin,

The set point for this monitor will be determined based on the lower of the two set
points calculated for: 1) the total body dose rate and 2) the skin dose rate,
calculated respectively in Sections 2.2.1 and 2.2.2.

The high alarm set points for the Main Condenser Offgas System Effluent Monitors
(RE-6SA, B) is based on the MPC limit specified in 10CFR20 Appendix B, Table II,
Column 1 which is in conformance with the dose rate limits specified above., The
high alarm set point for the Main Condenser Air Ejector Monitor (RE-12A, B) in
normal operation 1s based on the REC limited total noble gas (beta and gamma)
release rate at the mairn condenser air ejector, which 1s 244,000 uCi/sec at 30
minutes delay. The high alarm set point for the Main Condenser Air Ejector Efflu-
ent Monitors in the bypass mode (RE-12A, B in the bypass mode) are based on 25
percent of the limit specified above.

For all the above monitors, the initia! set points are bhased or expected release.

rates (Ci/year) for radionuclides given in the Safety Evaluatic . Report (SER) for

Shoreham (NUREG-420, April 1981, Tabie 11-2), An effective initizi concentration,
(pCi/cc) for each radionuclide, i, is obtained from the release rate, 0 (Ci/yr)

fdr the radionuclide and the appropriate flow rate V(cc/sec) as follows:

: 12 ,pCi
(Cizyr) * 10°° (f3)
¢, (pCi/ec) = % & * |
7 (sec) V(CC )
315 * 10 yr sec

When the mechanical vacuum pump is in operation, the release rate Q. (Ci/yr) from
mechanical vacuum pump exhaust will be .used assuming that the meéﬂhnica1 vacuum
pump operates for 100 hours or 3.6 x 107 seconds per year, The effective initial
concentration C, (pCi/cc) for radionuclide, i, when the mechanical vacuum pump is
in operation, id calculated as:

. 1012 (BCH
(Ciryr) *10°° () |

C; (pCi/ec) = Ui 1
o (ieey v(EE )
3.6 *10 yr sec
Once operation has begun, the concentration, for each radionucl!ide, will be

obtaired as the measured value from a grab samp]é

BN1-11600.02-92 11.2.2-1 Revision 16 - July 1950 l
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The methodology of multiplying the observed cpm by the calculated scale factor wil)
be used to obtain the set point in the range where the detector response 1s 1inear
with changes in nuclide concentration, In the non-linear region, eppropriate
correction as derived from Figures 2,2-2 or 2.2-4 will be made,

2.2.1 Gaseous Effluent Monitor Migh Alarm Set Point for Station Ventilation
xhaust Monitor (RE-8¢)

2.2.1.1 gaseous Effluent Monitor High Alarm Set Point for Station Ventilation
xhaust Monitor - ased on Noble Cases Total Eody Dose Rate
1. During operation a gaseous sample from the monitor will be taken and

analyzed for isotopic composition and concentration, Cj. Before startup,
C1 will be calculated as noted in Section 2.2.

2. At the time of sampling, the net count rate (excluding background), CR
(cpr), of the Station ventilation Exhaust Noble Gas Radiation Monitor
will be recorded, Before startup, the estimated CR 1s calculated as:

Ry | O

Toq C4 *E,) (cpm)

where:
E1 = detector efficiency (cpm/uCi/cc) for RE-42 for radio-
nuclide, 1, as provided in Figure 2.2-1. The linearity
response for RE«42 is shown in Figure 2.2.2.

3. The noble gas total body dose rate is calculated using the following
equation:

FOR, X/Q ¥V (f DFB.* C,) (mrem/yr)
where:

DR‘ = predicted dose rate based on gas sampie for isotope 1
(mrem/yr),

x/Q = annual average x/Q (sec/m®) at 366 meters NNE due to
releases via the station ventilation exhaust point
(6,6€-07 sec/m?),

OFB, = total body dose rate conversion factor (mrem/yr/pCi/m?),
from Table 2.2-1,

61 . sampled 1sotope release concentration (pCi/cc),

v B station ventilation exhaust rate (cc/sez), (Maximum
exhaust rate = 1,73E+08 cc/sec (3,66E+05 cfm).)

BN1-11600.02-92 [1.2.2-2 Revision 3 - December 1983
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4, The isotopic release activity concentration is normalized to a total body
dose rate of 500 mrem/yr by multiplying by the foTlowing normalizing
factor:

.
FB = 500/; DR‘

6§, From the above, the set point (see NOTE in Section 2.1.1) based on total
body dose rate can be calculated as follows:

§%5p £0.8 % Fy * (R (cpm)

v
"

47 high alarm set point that results in a total body dose rate of
less than 500 mrem/yr,

FB z normalization factor (unitless),

CR = station ventilation exhaust noble gas radiation monitor count
rate (cpm), and

0.8 = safety factor. I

The above procedure and format will be used to calculate the set point for RE-4
when the mechanical vacuum pump is in operation or during containment purge, Unde

' these conditions, the short term atmospheric dispersion factor at 366 meters NNE
(3,60E-06 sec/m?) shal) be used instead of the annua) average value,

2.2,1,2 Gaseous Effluent Monitor High Alarm Set Point for Station Ventilation
Exhaust Monitor (FE-A2) Based on Noble Gases okin Uose Rate

1. During operation a gaseous sample from the monitor will be taken and
analyzed for isotopic composition and concentration, Ci. Sefore startup,
Ci will be calculated as noted in Section 2.2.

2, At the time of sampling, the net count rate (excluding background), CR
(cpm), of the station ventilation exhaust noble gas radiation monitor
will be recorded. Before startup, CR is calculated as noted in Section
4% R

3. The noble gases beta and ye«..«@ skin dose rate is calculated using the
following equation:

FOR, = x/Q %V wg (K

; . Ci) (mrem/yr)

i s'm

where:

DRi = predicted dose rate based on ga. sample for isotope i
(mrem/yr),

BN1-11600,02-92 [1.2.2-3 Revision 3 - December 1983
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X/Q = annual average x/Q (sec/m?) at 366 meters NNE due to releases
via the station ventilation exhaust point, (§.6E-07 sec/md?),

K“m . skin dose rate conversion facty (mrem/yr/pCi/m?), from Taile
2-2'1.

C1 = sampled isotope release concentration (pCi/cc),

v = station ventilation exhaust rate (cc/sec). (Maximum exhaust
rate = 1,73E+08 cc/sec (3.66E+05 cfm).)

4. The isotopic release activity concentration is normalized to a skin dose
rate of 3000 mrem/yr by multiplying by the following normalizing factor:

s X
FS 3000/1 DR1
5. From the above, the alarm set point (see NOTE in Section 2.1.1), based on
skin dose rate, can he calculated as follows:
3. < 0.8*%F. *CR (cpm)
42 - ) r

where:

522 high alarm set point that results in a skin dose rate of

less than 3000 mrem/yr (cpm),

FS = normalization factor (unitless),

CR = station ventilation exhaust noble gas radiation monitor
count rate (cpm), and

0.8 = safety factor,

The above procedure and format will be used to calculate the set point for RE-42
when the mechanical vacuum pump is in operation or duriry containment purge. Under
these conditions, the short term atmospheric dispersion factor at 366 meter: NNE
(3.60E-06 sec/m?) shall be used instead of the annual average value,

2.2.2 Main Condenser Offgas System Effluent Monitors (RE-65A,B) High Alarm
Tet Puint

The Main Condenser Offgas System Effluent Monitor has two chambers (65A, 65B) in
series., Each chamber constitutes a separate independent output channel containing
a detector composed of 3 GM tubes whose output is summed., The monitor set noint
will be based on a release rate which results in 0,1 MPC at the site boundary. The
set point calculated shall be divided by a factor of 3 to account for the case when
only one GM tube per chamber is functional.

BN1-~11600,02-92 11.2.2-4 Revision 3 - December 1983
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1. During operation, a gaseous sample from the menitor will be taken and
andélyzed for isotopic composition and concentration, C Before startup,
C will be calculated as noted in Section 2.2,

2. At the time of sampling, the net count rate (excluding background), CR
(cpm), of the monitor will be recorded., Before startup, the estimated
count rate CR (cpm) due to concentration, Ci. f¢ calculated as:

CR = 1078 » 3 coet ) (epm) |
0 e & * & i

where !
e, * detector efficiency (cpm/uCi/cc) for “E-65A,B for radice

nuclide, 1, as provided in Figure 2.,2-3, The generic
linearity response for RE«B5A,B 15 shown in Figure 2,244

3, The sum of the ratios of the released isotopic concentrations to MPC is
normalized to 0.1 at the site boundary by multiplying by the following

factor:
C)Il
F = : -
(R rap ) ¥ % Q340
A o
where:

V B Main condenser offgas system ventilation flow rate (m?/sec)
(Maximum flow rate = 1,18£-02 m¥/sec (25 c¢fm).)

X/Q = annual average meteorological dispersion factor at 366
meters NNE (6.6E-07 sec/m?) due to releases via the station
ventilation exhaust point,

3.0 = Safety factor in case of 2 out of 3 GM tube failures.

4, From the above, the high alarm set point for RE-65A,B (see NOTE 1n|
Section 2.1.1) 1s calculated as follows:

Sgs < 0.8 * F * (R (cpm)

2.2.3 Main Condenser Air Ejector Monitors (RE-12A,B) High Alarm Set Point for

Non-Bypass Mode Operation (Normal Uperation)

The Main Condenser Air Ejector Monitor System has two detectors looking at one
chamber, The alarm will be set off by a signal from either detector,

BN1-11600.02-92 11.2.2-5 Revision 3 - December 18983
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SNPS<1 OOCM
Initial Set Point for RE-12A,B Non-bypass More Operation

Decay the t=0 GE noble gas spectrum for off.gas system release rate prior
to treatment (GE document 22A27038 Rev, 3, Table V) for 201 seconds.
Scale 1t to the Shoreham REC (3.11.2.7) limit of 244,000 uCi/sec at 30
minutes decay by multiplying by 2.44., Divide it by the desuperheater
condenser exhaust maximum flow rate (4,8E+04 cc/sec) to obtain the
1imiting concentrations C, (uCi/cc) of each radioisotope 1.

Using the isotopic concentrations, C, (uCi/cc), defined above and the
effective gamma energy per disintegration, (MeV/dis) calculate the
specific gamma activity, A, (MeV/cc-sec), for tﬁe i=th isotope in each of
the following gamma ray eférgy bins: 0-0.4, 0.4-0.8, 0.8-1.3, 1.3= 1.7,
1.72.2, 2,2-2.5, ond 2.5-3.5 (MeV). Thus:

Ain s K ¥ Eﬂ. C‘

where E.p s the total gamma energy (MeV) emitted per disintegration of
the 1-tA isotope by gamma rays bqﬂonging to the L-th energy bin defined
above, The factor K = 3,7 x 10" (dis/sec/uCi) is introduced for unit
conversion,

The total specific gamma activity, A; (MeV/cc-sec), for each gamma energy
bin, £, 1s calculated by summing the specific gamma activity, Aige for
bin £, over all isotopes.

N
Ay = 45y At

Using the response curve for RE-12A,B given in Figure 2.2-5, calculate
the dose rate, The generic linearity response curve for RE-12A,B is
shown in Figure 2,2-6,

7
DR = ,Z, CFp* Ag (mrem/hr)

where:

CFy 15 the efficiency (—DreRNC

) at the L-th energy group
(MeV) MeV/cc-sec

The high alarm set point (see NOTE in Section 2.1.1, but note the back-
ground unit is in mrem/hr) for RE-12A,B in the non-bypass mode will be:

512 < 0,8 *DR (mrem/hr)

Revision & - August 1985
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2.2.2.2 Subsequent Adjustments of Set Points for RE-12A,B in Non-Bypass Mode .
Operation

1. During operation, a gaseous sample from the monmitor will be taken and
analyzed for noble gases isotopic compositior and concentration,
(uCi/cc). The concentrations should be corrected for elapsed decay ti*e
between sampling and measurement., In addition, computed concentrations
should be obtained for short lived isotopes. Before startup, C1 will be
calculated as noted in Section 2.2.

2. At the time of sampling, the net dose rate reading (excluding background)
of the monitor will be recorded, DR (mrem/hr),

3. The isotopic release activity concentrations, C,, are sunmmd and multi-
plied by the desuperheater condenser exhaust ffow rate, V (cc/sec)* to ]
obtain the noble gas release rate in ¥(i/sec.

4, The release rate in step 3 is normalized to the REC Section 3,11.2.7
release limit of 2.44E+05 uCi/sec at t=30 minutes as follows:

e Lo84E405

{$Cc) * ¥

\

s

5. From above, the high alarm set point (see NOTE in Section 2,1.1, obut note.

the background is in mrem/hr) based on a release rate of 2,44E+05 uCi/sec
at t=30 minutes can be calculated as follows:

512 S0.8*F"*DR (mrem/hr)
2.2.4 Main Condenser Air Ejector Monitor (RE-12A,B) High Alarm Set Point for
Bypass Mode Operation

2.2.4,1 Initia)l Set Point for RE-12A,B in Bypass Mode Operation

1. Same as steps 1, 2, and 3 in Section 2.2.3.1. However, set the desuper-
heater condenser exhaust maximum flow rate to 5.3E+05 cc/sec.

2. The offsite total body dose rate DT corresponding to the above concentra-
tion is calculated as:

Dy 10 e x/q* v (T DFB, * C,)
1
and the beta and gamma skin dose rate is calculated as:
+6
'Ci)

0. 10

" * * -
i x/Q*V (I Keim

‘N e: 1f flow rate 1n:reases. the setpoint must be recalculated, If the flow
rate decreases, recalculation of setpoint is optional, ‘

BN1-11600,02-92 11.2.2-7 Revision 6 - August 1985
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DT = predicted total body dose rate (mrem/yr)

D = predicted beta and ganma skin dose rate (mrem/yr)

>

~

o
"

annva ! averaoz atmospheric dispersion factor at 366 meters
NNE (6.6E-07 sec/m?) due to releases via the station
ventilation exhaust point

y - desuperheater condenser maximum exhaust flow rate (cc/sec)
= 5.3E+05 cc/sec

total body dose rate conversion factor (BCEMLYTY from

Table 2.2-1 pCi/m?

o
vy
oo
e
"

R skin dose rate conversion factor (TEeTLYT) from Table
sim 2,2-1 pCi/m?

3, The normalizing factor F is chosen to be the smaller of the two (to
comply with 25 percent of the REC (3,11.2.1) dose rate limit):

g e 125 mrem/yr

T
ot
Yk 750 mrem/yr
S
D
$

A the smaller of Fy or ¢ (unitless)
4. The high alarm set point (see NUTE in Section 2.1.1, but note the backe
ground is in mrem/hr) RE-12A,B in bypass mode is set at:

$1p S 0.8* F * DR (mrem/hr)

2.2.4,2 Subseguent Adjustments of Set Points for RE-12A,B in Bypass Mode
Operation

1. A gaseous sample from the monitor will be taken and analyzed for isotopic
composition and concentration, C1 (uCi/cc)

2. At the time of sampling, the net dose rate readiny, DR (mrem/hr), of the
monitor will be recorded.

3. Follow procedures 2, 3, and 4 of Section 2.2.4.1 to get the high alarm
set point for RE-12A,E in bypass mode.

BN1-11600,02-92 [1.2.2-8 Revision 16 - July 1990
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TABLE 2.2-1
DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES

Radio- ' Sim
mclide B-Airtl) (0Fb, ) B-Skin') (0Fs, ) y-pirtD (DF:) v-Body'2) (DFB.)  Skin Dosel2)  Skin Dose'Z)
Kr-83m 2 8ar-04'3) e 1.93£-05 7.56€- 08 1.56-05 2.1£-05
Kr-85m 1.97€-03 1.46£-03 1.23£-03 1.17€- 03 2.4£-03 2.86-03
Kr-85 1.95€-03 1.34£-03 1.726-05 1.61E- 05 1.4£-03 1.8£-03
Kr-87 1.03F-02 9.73€-03 6.176-03 5.92€- 03 1.56-02 1.76-02
Kr-88 2.93£-03 2.376-03 1.52E-02 1.47E- 02 1.86-02 1.9¢-02
Kr-89 1.06E-02 1.01£-02 1.736-02 1.66E- 02 2.46-02 2.96-02
Kr-90 7.83£-03 7.296-03 1.63£-02 1.56E- 02 2 .0E-02 2.56-02
Xe-131m  1.11€-03 4.76€-04 1.56£-04 3.15€- 05 6.0E-08 6.56-04
Xe-133m  1.48£-03 9.98£-04 3.276-04 2.516- 04 1.26-03 1.67.93
Xe-133 1.056-07 3.06£-08 3.536-04 2.94£- 04 5.BE-04 7.0F-08
Xe-135m  7.39€-04 7.11£-08 3.36£-03 3.12E- 03 3.36-03 4.4£-03
Xe-135 2.46E-03 1.86£-03 1.92(-03 1.81F- 03 3.46-03 &.0£-03
Xe-137 1.27E-02 1.22E-02 1.516-03 1.426- 03 1.36-02 1.86-02
BN1-11600.02-93 1 of 2 Revision 10 - August 1987
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TABLE 2 .7-1 (C0WT*D)

x .4 x (5
Radio* { ) Y 7 e - - (2
nuclide B-Air' 1) (DFb,) g-skint?) (ors.)  vemsrl?) (o)) v-Body'?) (0F8.)  Skin Dese!?)  skin Dose'?)
Xe-138 2.756-03 4.13£-03 9.21£-03 8.83E- 03 1.1€-02 1.86-02
Ar-41 3.28F-03 2.69E-03 9.30£-03 8.24E- 03 9.9¢-03 1.36-02

(1) mrad-m?
pCi-yr

(2) mrem-m?
pCi-yr

{3) 2.886-04 - 2.88 * 1077
(8) K, = (0.7 * 1.11 * pFY) + OFs. |

(5) ¥ . ={1.11 % nr}) + DFS, ‘

STm

BN1-116060.02-93 2 of 2 Revision 10 - Auqust 1S87
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where:

R;:’ s dose to organ § of individual in age group & cue to the
ingestion of saltwater invertebrate contaminated with
radicactive particulates and fodines [mrem] (Ref,: Reg,
Guide 1,109 Eq. A-3 with the specia) values fdentified in
the fish-ingestion equation above)

B:;' . Bioaccumulation factor for saliwater invertebrate
[(pCi/kg)/(pCi/11ter)] (from Table A-1 of the Guide)

U:;' » {nvertebrate consumption rate by individual in age group @
(kg/yr] (from Table E<5 of the Guide, for maximum
individual)

(¢c) Tote! Body Dose From Shoreline Deposits
RENOTe . 0,560 BP0 (1/k) ¢ Q, OFG,, (lee"®b™. for circ, water
wh,8 ap 1 plrt‘! \ 1 (""'_1""—')
. 82.9/(K2 + 0,930 KJ) U:hore T Q1 DFG‘1 (l-o.tb)1) service water
P part+l 31
where:
R:g°:' =« total body dose to individual in a?o group & from shoreline de-
' posits [mrem] (Ref.: Reg. Guide 1,109 Eq. A«7 with the fo)lows

1ng special values:
© F(flow rate of Yiquid effluent) is represented by the

product K *F [ft?/sec), where K_ 15 t!: number of
operating” pulEYPa¥ system m and f ump.m |8 tie flow rate per
unit pump pump

For the circulating water system, m=1; for the reactor byilde
ing service water system, m=2; for the turbine building
service water Systems me3
F P B 1.435 x 10¥ [gpm] = 319,7 [ft?/sec)
Foume'2 * 8,600 [gpm] = 19.16 ft’/seci
FPUMP€ » 8 000 [gpm] = 17.82 [ft?/sec
MPYPR1%ing ratic) = 0.113 1f circ, water is in use
P = 1.0 1f service water is in use
® W (shore-width factor that describes the geometry of the
axgosgro) #= 0.5 for ocean site (from Table A-2 of the
guide
®t_(transit time from source to shoreline) = 0 (see Reg.
GBide pg 1.109-69, for Eq, A-7)
° T, (radionuclide half 11fe, days) = 0.693/(24" ) where
0.693 = 1log 2 and ), s the decay constant in (he™?)
* DOiDJ = DF i (see below)
. shoreline exposure time for individual in age group a [hr/yr)
(from Table E+5 of the Guide, {or maximum individual)

o o o o
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Ko . number of pumps of system m operating .

Q . total activity of isotope | released [C1], from above

OFG, . total body conversion factor for standing on contaminated
ground (shore) [(mrem/hr)/(pCi/m?)] (from Table €<6 of the
guide)

tb . tirm nor1o§ over which accumylation 1s evaluated (15 years, or
1..14 x 107 hours)

0.561 * 110,000 My W (Ti2)/ Fpum‘,.1 [(pCi/L)/(CA/yr))

. 110,690 x 0,113 x 0.5 » (0,693/24)/ 319.7 for circ, water
82.9 . 110,000W (T*\‘) Fpump’z [(pCi/8)/(Ci/yr))

« 110,000 x 0.5 x (0.693/24)/19.16 for reactor building .ervice
water

parts] v 68 particulates and 5 fodines in the sunmation sign

Skin Dose From Shoreline Deposits

hore shore , "t A
RS « 0,861 U (1/K,) ¢ Q DFG., ,le& b i, for cire, water
ap 1 partel i i2 (--—1;—-)
/ shore L A
. 82.9,(K2 + 0,930 K3) U.p g.r"l O1 DFG,2 (l;g‘ b i,
for service water 1
where:
R::?;" skin dose to individual in age group & from shorel ' ne cdeposits
’ Imrem]; (Ref,: Reg, Guide 1,109 Eq. A«7 with tre s .ecial values
11sted for the total body dose)
DFG12 . skin dose conversion factor for standing on .. e aminated ground
(shore) [(mrem/hr)/(pCi/m?)] (from Table = 0/ the Guide

gthcr‘pcrlmators are as defined earlier for the total body dose from shoreline
eposits,

Total Doses

The individual dose components described in items (a), (b), (¢), and (d) above
are summed in the following way for the computation of tota) doses:

; o ing .ish , ping inv
Ja a . a ;
" ing fish ing inv share
Rub o Bbe B tHboa .
R i shore
skin,a kin,s

BN1-11600-92 11.3.1-4 Revision & « February 1986



where:
RJ.

Reb o

and

Rskin.l

SNPS-1 ODCM

® total dose to orgen § (exclusive of the total body) of individe
uel in age group a due to the ingestion of fish ant invert.
ebrate (mrem

. total dose to the total body of individual in age group & due
to the 1ingestion of fish and finvertebrates, and direct
rediation from shoreline deposits

. tota! dose to the skin of an individua) in age group a from
shoreline deposits (mrem),

3.1.2 Method 2: (Backup Method)

The dose contributions for the total releag: period shal) be calculated for all
radionuciides idevtified in 1iquid effluents released to unrestricted areas using
the following expression:

~
Or » ,gl (g 2dy St Cogfe) (3.1-1)
where:
Dt » the cumulative dose or dose commitment to the total body or an organ
from the Yiquia effluents for the tota) release period
pey Aty (mrem),
8t =  the length of the Lth relesse period over which C., and F, are
averaged for al) liquid released (minutes),
C‘l . the average concentration of radfonuclide C, in undiluted liquid
evfluent during release period gty from any 1iquid release (uCi/cc),
A11 . the site-related ingestion dose or dose commitment factor to the
total vody or any organ for each identified principal gamma and beta
emitter 1isted in Table 3.1-2 (mrem/min per uCi/cc), see Appendix A
for derivation
Fp * Undiluted 119;}6 effluent flow rate
M
L
Fc . total circulating water flow rate with the number of circulating

pumps in use

total service water flow rate 1f the circulat‘ng water is not in use

Mp (Mixing factor) = 0,113 if circulating warer 1§ in use;

BN1-11600-92

= 1,0 if service water only 2 4 use
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SNPS«1 ODCM .
The tota) dose from Yiguid effluents from all discharges, DTota]’ is:

DTota1 ) DzD ) D1R ) DTH ’ 01< ’ Dxp

-

where:

Dro . Dose contribution from discharge waste sample tanks as celculated in
Equation 3.1-1

DTR . Dose contribution from recovery sample tanks as calculated in
Equation 3.1-1

. Pose contribution from RMR heat exchanger, service water as
calculated in Equation 3,11

D = Dose contribution from reactor building salt water drain tank as
. calculated in Eguation 3.1-1

D, = Dose contribution from yard piping drain sump as calculated in
Equation 3.1-1,

If the calculated tota) dose exceeds the limit specified in Section 3.1, consult ﬂ
REC Section 3,11.1.2.

{ .
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TABLE 3.1-1
DECAY CONSTANTS (1/hr)

Radio~ Radio~

n!g1id¢ Constant nuclide Constant

He3 6.408E-06 Ru-103 7,300E-04
C-1 1.379€-08 Ru-105 1.600£-01
Ne-24 4,600£-02 Py~106 7.800E-05
P.32 2.000E-03 Ag-110m 1.100€-04
Cr-61 1.044E.03 Te~125m 5.000E-04
Mn-54 9.252E-05 Te«127m 2.600E-04
Mn.56 2.700€-01 Te-127 7.400€-02
Fe-55 2.930E-05 Te-129m 8.600E-04
Fe-59 6.480E-04 Te«129 §.900E-0]
Co-58 4,068E-04 Te«131m 2.300E-02
Co-60 1.501E-05 Te~131 1.700E+00
Ni-63 8,600E-07 Te-132 8.900E-03
hi«65 2,.700E-01 1=130 §.600E-02
Cu-64 5.400E-02 1-131 3,593E-03
in-65 1.184E-04 1-132 3.000£-01
In-£9 7.296E-01 1-133 3,334€-02
Br-83 2.900E-01 1«134 7.900E-01
Br-84 1.300E+00 1135 1,100€-01
Br-g85 1,849€+0] Cs-134 3,852E-05
Rb-8€ 1.500€-03 Cs«136 2.20%E-03
Rb-88 2.,400E+00 Cs-137 2.635E-06
Rb-89 2.700E+00 Cs-138 1,.300€+00
Sr-89 5.724E-04 Ba-139 5.000€-01
Sr-%0 2.776E-06 Ba~140 2.257E-03
Sr«91 7.300E-02 Ba-141 2.300£+00
Sre§2 2.600E-01 Ba-14? 3,900E+00
Y-90 1,100£-02 La-140 1.700£-02
Y=91m 8,300€-01 La-142 4,500€-0]
Y-91 4,900€-04 Ce~14] 8.892E-04
Y-92 2.00E-01 Ce-143 2.100E-02
Y-93 6,800E-02 Ce~144 1,019£-04
Ir-95 4,3%2(0-04 Pr-143 2.100E-03
Ir-97 4,100E-02 Pr«ld4 2.400€+00
Nb-85 8.2C0E-04 Nd~147 2.600€-03
Mo-29 1.000E-02 W-187 2.900E-02
T¢=99m 1.200£-01 Np-239 1.200€-02
Te-101 2.900E+00

BN1-11600-112 10of 1 Revision 3 - December 1983
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SNPS-1 ODC™

TABLF 3.1-2 {CONT'D)

tuclide Bone Liver 1. Body Thyroid Kidney
ND-147 6.1£-02 7.1E-02 §.2€-03 - 4.1E-02
W-187 7.5€-02 6.3(-02 2.2€-02 - -

NP-239 §_3E-04 4.2E-05 2.3E-05 - 1.3E-04

13
(1) The dash {-) indicates insufficient data or that the dose facter is <1.0E-20.

BN1-11600-116 3of 3

Revision 3

6i-LLl

3.8E+02
2.1E+01
£.7¢+00

- Decemher 1983




' 3SO0 3115
v 31NN NTHIHOK!
SiN3N

HO4 AHVONNGS

3

311

1 % ¢4




o = e e e Shems b

’\f\f\/’ rva’-/

\f‘

"

RESIDUAL VEHP! VAL

(RNP

RE23A
£238>‘}

- —— -_....—.._......




.

»







3'3.1'2
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Tote) Body Dose Rate

ow

where!
¢loud
ow

inh
ow

ground
ow

¢loud
nwb

inh
ow

ground
ow

DFB,
DFA1J.od
(x/Q)%®

(x/Q)%

(0/Q)
‘II' F' 1,

BN1-11600-02-92

¢loud inh ground
ow ’ ow . ow

$8 ;' . 4

158 ¢ 4
(/Q)% £ 3,17 x 207 Ry o Bauy Ty OFAG o4
" 11 ot A,

tota] body dose due to direct radiation from the radioe
pctive cloud [mrem/hr] (Ref.: Reg. Guide 1.108 Eg. B-B;
also similar to Eq. B«6 1f one makes use of the gamma
(x/Q) and the DFB, instead of Drz'dose conversion

total body dose (J = total body) due to inhalation
[mrem/?rg (Ref,: Reg, Guide 1.109, Eas. C-3 and C-4, for
an adult

total body dose due to particulate and jodine racio-
activity depositing on the ground [mrem/hr] (Ref,: Rez.
Guide 1,109, Egs. C-1 and C-2 with the product 8760
[hr/yr} (1/2,) [yr) replaced by (l/k1) [hr] and parameter
e‘(r.e roprisentod by the (0/Q)).

conversion factor [(mrem/yr)/(pCi/m?)]

?amma dgose to bod
the quide)

from Table B+l 0

dose conversion factor for nuclide 1 to crgan j of an
adult individual [mrem/pCi 1inhaled] (from Tables E-7
through E-10 of Reg. Guide 1,109)

total body conversion factor for standing on contaminated
Yrggg? [ (mrem/hr)/(pCi/m2)] (from Table E-6 of Reg. Guide

concentration dispersion factor (sector-average model) for
the period of release (site boundary only) (sec/m?)

gamma (x/Q) (finite cloud sector-average model) for the

period of release (site boundary only) (sec/m?
particulate deposition rate (site boundary only) (1/m?)
Q; (Ci/hr) (as defined in Section 3:3:3:1)
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3.17x10

2,2x10%

7x1013

part+] &
3.3.1.3 Skin Dose Rate
D

skin

where:

¢loud
Dskin

ground
Dsk\n

¢loud
Dskin

Dground
skin

y
DF*

OFS,

BN1-11600-02-92

SNPS-1 ODCM

adult breathing rate (m?/yr) (from Table £-5 of the Guwc).
radionuclide decay constant (hr’l)

is evaluated,

time period over which the lcgumulct10n
(Reg. Guide pyg

which 1s 15 years (1,314 x 10 hours)
1.109.24)

1012/(8760 x 3600) [(pC1/C1) (yr/sec))

3.17 x 10. x 0,7, where 0.7 15 the shielding factor which
sccounts for the dose reduction due to the shielding
effects of residential structures during occupancy (Ref,:
Reg. Guide 1.107 Table E-15)

1012 x 0.7, where 0.7 is the shielding factor and 1012 s
the nrmber of pCi per C1 (see Eqs. C«1 and (-2 of the
guide

68 particulates and § fodines in the summation sign

DC]OJd

Dground
skin

skin

111xo7wo)“r 3.17 x 16
« (/Q)% k' 3,17 x 10°
(0/Q) F' 7 x 100 2

¥
nobles f °F1

oEbres Ty OFS,
f, DFG,, [1 » et 13/,

part+]

skin dose due to direct gamma radiation from the

radioactive cloud (first component of the equation

with finite «cloud modeling) eand Dbeta radistion
ésccond component, semi-infinite c¢loud immersion)
mrem/hr] (Ref,: Reg. Guide 1.109 Eq, B+9; also

?1mé;;r to Eq. B-7 if one makes use of the gamma
X/

sk.n dose due to particulate and fodine radivactivity
depositing on thc ground [mrem/hr] (Ref.: Rep. Guid
1,109, Ens, C«1 and C-2 with the product 8760 [hr/yr§
(1/,) [yr) replaced by (I/A [(hr) and parame*ar &, (r,®
représented by the (0/Q))

amma dose to air conversion factor [(mred/yr)/(pCi/m?))
from Table B«l of the Guide)

beta dose to skin conversion factor [(mren',"yr)/(DCU'f’)].
(from Table B-1 of the Guide)
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3.3.2 Method 2: (Backyp Method) .

3.3.2.1 Noble Gas Tota! Body Dose Rate

¢ 0.7 %V, * X/Q, *  [OFBy * Cyp)
z /
+ 0.7 vy, * )g/Q3 R O A C”] (mrem/yr)
During periods of no intermittent releases such as no main rondenser air removal
pump operatiorn and no containment drywell purge the above formula reduces to the
following:

DT’ - 0.7 . V1 a X/01 * E[DFB‘ A C”] (mremi’yr)

1f main condenser air removal 1s performed by the mechanical vacuum pump and the
sampling 1s performed at the Station vent, the following equation should be used:

o1, 0.7 % V) * x/Q, * T;{DFB1 * €yl (mrem/yr) I

where: '

pT, = tota! body dose rate from 311 radionuclides releases (mrem/yr),

DrB,

the total body dose rate factor due to gamma emissions for each
idgnt;fied noble gas radionuclide (mrem/yr per pCi/m*) (Table
2.'1.

c11 . the station ventilation exhaus® duct release concentration of
radionuclide, 1, (pCi/cc) (from the isotopic analyses performed on
the gaﬁenu$ sample taken from the station ventiletion exhaust
monitor),

C12 . the air removal pump ventilation exhaust ouct release concentration
of radionuclide, 1, (pCi/cc) (from the isotopic analyses performed
on the )gasoous sample taken from the air removal pump discharge
monitor),

C13 . the containment dr(well purge ventilation exhaust cencentration of
radionuclide, 1, (pCi/cc) obtained from a sample taken during a
filtered release or from the containment drywe!l atmosphere monitor
with the purge 1ines bypassing the primary containment purge filter
(The concentration is obtained from the isotopic analyses performed
on the gaseous sample taken.),

BN1-11600-02-92 11.3,3-5 Revision 9 = May 1987


















SNPS-1 ODCM .

3,4,1,2 Noble Gas Gamma Air Dose

Dy

. yair
where
Dy.l1r ’
(x/Q)y"
or} .
F'f B

i
3.4.1.3 Noble Gas Beta

‘ ‘ ] ‘ : . 3 l
(x/Q)y" F' 3.37 X 107 ¥ es fs OF

gamma dose to air at the site boundary in the downwind
sector during the period of release (mrad/hr) (Ref.: Reg.
Guide 1.109, Eqs. B-4 and B-5, and also Eq. B«1 with the
substitution of (x/Q),

finite-cloud sector-average ‘gannw' dilution factor at the
downwind site-boundary [sec/m?)

gamma dose to atr conversion factor (from Teble Bel of
eg. Guide 1.108) [(mrad/yr)/(pCi/m?)]

Q, (C1/he) (s3e Section 3.4.1.1) |
Air Dose

DB,|1r i
where

DB.a1r y

oFf

F'f‘ ®

(x/Q)*® =

| BN1-11600,02-92

an\ S8 gy 4 by K
(wQ)*® F* 8,17 % 10" | Fres T4 OF |

beta dose to air at the site boundary in the downwind .
sector during the period of release [mrad/hr] (Ref.: Reg.
Guide 1.109, Eqs. B~4 and B-5)

beta dose to air conversion facter (from Table B-1 of Reg.
Guide 1.109) [(mrad/yr)/(pCi/m?)]

01 (Ci/hr) (see Section 3.4,1.1) I

sector-average concentration dilution factor at the site
boundary during the period of release [sec/m?)

11.3.4+2 Revision 3 « December 15E3
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3.4.2 hod 2: kup Method
3.4,2.1 Noble Gas Gamma Air Dose

The geners! equation 1s:
* 7608 *V, oty S0, *F (M *C,)
¢ JATE-08 *Vy %ty /0 *1 [M1 *Cis) (mrad)
W ‘ -
During pertods of no intermittent releases, such as no main condenser alr remova)

gu?? operation and no containment drywell purge, the sbove formule reduces to the
ollowing:

Dgg * 307008 oV, *t, %/0, .f (M *Ciy) (mrad)

If main condenser afr removal 1 performed by the mechanical vacuum pump and the
sampling 15 performed at the Station Vent, the following equation should be used:

DGt . 3.17E-08 *v, *t, ‘,/02 '% {M1 *C41) (mrad)
where!
DG . the total gamma air dose from the relesses (mrad),
3, 176-08 = the inverse of number of seconds in a yeesr,
My . the afr dose factor due to gamma emissions for each fdentified
noble gas redionuc)ide (mrad/yr per uCi/m?) from Table 3.4.1,
Y . 7.8B8E+06 sec for quarterly dose calculation,
. 3.15€+07 sec for yearly dose calculation
‘2 . relessy period (sec) for condenser air removal pump
ty . relesse period (sec) for containment drywell purge exhaust
C11 . the station ventilation exhaust duct release concentration of

radionucide, 1, (uCi/cc) (from the isotopic analyses performed
on the geseous sample taken from the station ventilation
exhaust monitor),

(:,2 = the air vremoval pump ventilation exhaust duct release
concentration of radionuclide, 1, (uCi/cc) (from the isotepic
sndlvses performed on the gaseous sample taken from the air
removal pump discharge monitor),

BN1-11600,02.82 11.3.4.3 Revision § « May 1987
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SNPS -\ ODCM
NOBL” GAS DOSE FACTORS

Gamma Afr Beta Afr
DosoMFactor Dose~Factor
Isotope (mrad/y! 1\01 uCi/md) (mrad’yr JL&J‘ Ci/m?)
Kr - 83m 1,9E+01 2.9E+02
Kr « 85m 1,26+03 2.0E+03
Kr - 85 1.76+01 2.0E+03
Kr - 87 6.2E+03 1.0E+04
Kr - B8 1.5E+04 2. 98403
Kr - BY 1.7€+04 1.1E+04
Kr - 90 1.6E+04 7.8E+03
Ae = 131m 1.6E+02 1,1E+03
ke - 133m 3.3E+02 1,5€+03
Xe - 133 3.5E+02 1,1E+03
Xe = 13bm 3.40+03 7.4E402
Xe - 135 1.9€+03 2.5E+03
Xe - 137 1.5€+03 1,3E+02
Xe - 138 9.2E+03 4.8BE+03
Ar « &) A,36+03 3,3E+03

BN1-11600,02-112 1of 1 Revision 1 - August 1983
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SNPS-1 ODCM

()JQ)" . garma (x/Q) (finite cloud sector-average model) for the
Y

period of release (site boundary only) (sec/m?)

(0/Q) 2 particulate deposition rate (site boundaiy only) (1/m#)

F' £y ® Q (Ci/hr) (as defined in Section 3,5.1.1)

R = adult breathing rate (m3/yr) (from Table £-5)

ad

M =  radionuclide decay constant (1/hr)

tb = time period over which the accu@ylation is evaluated,
which is 15 years (1.314 x 10° hours) (Reg. Guide
pg 1.109-24)

A7X = X pC1/C1) (yr/sec)

3.17x10° 10/(8760 x 3600) [ (pCi/Ci) (yr/sec))

2.22x104 = 3,17 x 10‘ x 0.7, where 0,7 is the shielding factor which
accounts for the dose reduction due to the shielding
effects of residential structures during occupancy (Ref.:
Reg, Guide 1,109 Table E-15)

7x1011 = 1012 x 0,7, where 0,7 is the shielding factor and 1012 is

the number of pCi per C. (see Egs. C-1 and C-2 of the
guide)

part+] = 68 particulates and 5 ifodines in the summation sign

nNate that the total "total body" dose as computed above s used only fur houily
assy ssment of plant operation within the specification limits., The reports pre-
pared by the dose software include the total body dose due to inhalation as @
separ«te parameter, Also note that the equation conservatively inciudes the dose
due to the airbcrne noble gases, even though this section addresses only the
iodines and particulates.

3.5.1.3 Skin Dose

Dcloud . Dground

0 skin skin

skin
where:

cloud s ¢, ¢ 3 Y
Dy 1.1 x 0.7 (wQ)3® F' 3,17 x 10° B fy OF

+ (vQ)% £ 3,17 x 10° nobtes T4 OFS;
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Dground
skin

cloud
Dskin

Dground
skin

OF Y

DFS
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1.11

0.7

SNPS-1 ODCM

. 11 v ot, A
(07Q) F' 7 x 1070 ) feq fq OFGp (1« @770 11/

skin dose due to direct gamma radiation from the
radioactive cloud (first component of the equation with
finite cloud modeling) and beta radiation (second compone
ent, semi-infinite cloud immersicn) [mrem/hr] (Ref.: Reg.
Guide 1.109 Eq. B-9; also similar to Eq. B-7 if one makes
use of the gamma (x/Q))

skin dose due to particulate and iodine radiocactivity
depositing on the ground [mrem/hr] (Ref.: Reg. Guide
1,109, Eqs. C-1 and C-2 with the product 3760[hr/yr9
(172, )[yr] replaced by (1/Ai)[hr] and parameter 6, (r,
représented by the (0/Q))

amma dose to air conversion factor [(mrad/yr)/(pCi/m?)]
?from Table B-1 of the Guide)

beta dose to skin conversion factor [(mrem/yr)/(pCi/m3)]
(from Table B-1 of the Guide)

skin dose conversion factor for standing on contaminated
groun? [ (mrem/hr)/(pCi/m?)] (from Table €-6 of Reg. Guide
1.109

average ratio of tissue to air energy absorption coeffici-
ent (from Reg. Guide 1.10%, pg 1.109-6)

shielding dose-reduction factor (from Reg, Guide 1.109, pg
1.109-68

and the remaining parameters are as defined above in Section 3.5.1.2.

Note that tne total

skin dose as described here includes the contribution of

airborne noble gases, even thnugh this section addresses only the iodines and

particulates.

BN1-11600,02-112
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SNPS-1 QDCM

3.5.1.4 OQOrgan Doses Due to Inhalation
inh 8 TILLET 4

DJ, (wQ)*" F' 3,17 x 10 R‘ pa;t+l f DFAija

where:

D;:h . dose to organ j of individual 1in age group a due to
inhalation of airborne radiocactivity [mrem/hr] (Re€.: Reg.
Guide 1.109 Eqs. C-3 and C-4)

DFA‘j‘ = dose conversion factor for nuclide 1 to organ j of
individual in age group a [mrem/pCi inhaled] (from Tables
E~7 through E-10 of the Guide)

R. = breathing rate of individual in age group a [m?/yr] (from
Table E-5 of Reg., Guide 1,109, for the maximum
individuals)

( x/Q)sa = concentration dispersion factor (Sector-Average model) for l
the period of release (neevest garden and nearest
residence) [sec/m?]

3,5.1.5 Organ Dose Due to Ingestion of Leafy Vegetahles
ing g ing ing ing
Dja (Dja ) part g (Dja )1od1nes ! (Dja )Cld
where:
1ng : | 8.1 L l
(Dsa") part (D/Q) F' 1.1 x 10° 3y Up £y OFIyy, '
A
X 0.2 + By "2
Sleva nio B e
i
ing | 7 At L
(Dja )1od1nes (07Q) F' 8.5 x 10 fodines Ua fi UFlija l
x 1.0 + By o242,
Slove n R
ing R $8 ¢, 7 L
(052" )c1a (X/Q)"" F' 8.8 x 10" Vg feq4 OFleyy 44 |
ing 4 sa ¢, ST 8
CHEM (/Q)*® B (1,25 107, UL 0 OFL o, \

BN1-11600,02-112
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dose to organ j of individual in age group a due to
ingestion of leafy vegetables contaminated with
particulate radiocactivity [mrem/hr] (Ref.: Reg. Guide
1.109, Eqs, C-5, C<6 and C-13 for leafy vegetables
only, with the following:

° r(fraction of deposited activity retained on crops)
= 0,2 (see pg 1.109-68 of *he Guide)

t_ (time period that crops are exposed to
cBntamination during growing season) =  [hrs)

® ¢ time period . ' which the accumulation is
ebaluated) = (hrey

° t, (time delay between harvest of vegetation or
ctops and ingestion) = 24 [hrs)

A T (agricultural productivity) = 2 [kg/m?)
® P (soil effective surface density) = 240 [kg/m?)

xes ® 34 + 0.0021 [hr!) (Ref.: Reg. Guide 1,109,
okl 1,189-4 and 1.109-69)

* 8, (r,8) = (0/Q) [m"]
® £y (fraction of leafy vegetables growing in garden
of interest) = 1.0

dese to organ j of individual in age group a due to
ingestion of leafy vegetables contaminated with
radioiodines [mrem/hr) (Ref.: Reg. Guide 1,109 Eqs.
C-5, C-7 and C-13 for leafy vegetables only; similar
to the organ dose due to particulate radicactivity
given above but with r = 1,0 and different multiply-
ing constant)

dose to organ j of individual in age group a due to
ingestion of leafy vegetables exposed to airborne
Carbor-14 [mrem/hr] (Ref,: Reg. Guide 1,109, Eqs.
C-8 and C-13 for leafy vegetables only, with p (the
ratio of the total annual release time to the total
annyal time during which photosynthesis occurs) = 1)

dose to organ j of individuel in age group a due to
ingestion of leafy vegetables exposed to airborne
tritium {mrem/hr] (Ref.: Reg. Guide 1.109, Eqs. C-9
and C-13 for leafy vegetables only)

11.3.5-6 Revisior 3 - December 1983
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(0/Q)

3.5.1.6 Infant Thyroid

SNPS-1 ODCM

ingestion rate of leafy vegetables by individual in age
?roup a (from Table E-5 of the Guide, maximum individual)

kg/yr] :
concentration factor for uptake of radionuclide 1 from
soil by edible parts of crops [(pCi/kg)(wet weight)/
(pCi/kg) (dry soil)] (Ref,: Reg. Guide 1,109, Table E-1
and included on Table 3.5-6)

dose conversion factor for nuclide i to organ j of
“adividual in age group a due to ingestion of contam .ated
‘vod [mrem/pCi ingested] (from Tables E-11 through E-14 of
tie Guide)
tFI1J° for Carbon-14
DF11ja for tritium

fs for Carbon-14 (see Section 3.5.1.1 above)

f1 for tritium

absolute humidity of the atmosphere at the location of
interest [g/m3?) (See Table 3,5-7)

concentration dispersion factor (Sector - Average model)
for the period of release (nearest garden and nearest
residence) [sec/m?]

particulate deposition rate (nearest garden and nearest
residence) [1/m?]

Dose Due to Ingestion of Gnat Milk and Inhalation

Infant thyroid

Cthy,inf

where:

Dmi]k
thy,inf

inh
thy,inf

BN1~11600.02-112

dose equation:

inh milk

Othy, inf Othy, inf
milk milk

(Otny,inf) part (Otny,inf) 1odines
milk itk

(D¢ny,inf) C14 * (Dihy,inf) W3

(x/Q)%2 F* 3,17 x 10 R £, DFA

inf paét*! {,thy,inf

11.3,5-7 Revision 13 - November 1988
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milk
(Othy, inf

11k
(07 )
thy,inf 14

(omiik )

thy,inf Ha

Rinf

OFA; thy,inf

Drli.thy.inf

OFTc1a, thy,inf

OF1y3 thy,inf
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iodines

SNPS-1 ODCM

£ * M+ 0,001 (he™!q (sce pgs 1.109-4 and
1.109-69)

§ 4 (rv8) = (D/Q) (0%
* t, (average transport time of activity from the
f‘ed

into the milk and to the receptor); data
listed in Table 4-2

iy

-]

f_(fraction of the year that animals graze on
pRsture based on survey data); dats listed in Table
4.2

® f (fraction of daily feed that is pasture grass
when the animal grazes on pasture based on survey
data); data listed in Table 4-2

infant thyroid dose due to ingestion of milk contam-
inated with radio-iodines [mrem/hr] (Ref.: Reg. Guide
Eqs. C-5, C-7, C«10, C-11, and C-13 for milk; similar
to the infant thyroid dose due to the fngestion of
particulates oiven above, with the exception of a
different multipliying factor and r = 1,0)

infant thyroid dose due to ingestion of milk contam-

inated with Cl14 [mrem/hr] (Ref.: Req. Guide 1.109,
Eqs. C+8, C«10, C-11 and C~13 for milk, with p (the
ratio of the total annua) release time to the total
annual time during which photosynthesis occurs) = 1,
end t,, f., and fs as given above for the
parHchatesﬁ

infant thyroid dose due to ingestion of milk contam-
inated with tritium [(mrem/hr] (Ref.: Req, Guide
1,109, Eqs, C-9, C-10, C-11, and C-13 for milk, with
tes fp. and f, as given above for the particulates)

infant breathing rate [m?/yr] (from Table E-5 of the
Guide, for maximum individual)

dose conversion factor for ruclide i to the infant
thyroid due to finhalation [mrem/pCi inhaled] (from
Table E-10 of the Guide)

dose conversion factor for nuclide 1 to the infant
thyroid due to ingestion [mrem/pCi ingested] (from
Table E-14 of the Guide)

DFIi,thy.inf for Carbon-14

DFI for tritium

i,thy,inf

11.3.5-9 Revision 13 - November 1988
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f; for Carbon-14 (see Section 3.5.1.1 above)

f‘ for tritium

milk ingestion rate by infant [1iters/yr] (Ref.: Reg.
Guide 1,109, Table E-5, max ind.)

average fraction of the animal's datly fintake of
radionuclide 1 which appears in each liter cf rilk
(days/1iter] from Table E-2 of the Guide, with F_ =
Fmi' for goat)

concentration factor for uptake of radionuclide i
from soil by edible parts of crops [(pCi/kg) (wet
weight) / (pCi/kg) (dry soil)] (from Table -1 of the
Guide and included on Table 3,5+6)

absolute humidity of the atmosphere at the location
of interest [g/m®] (See Table 3.5-7)

amount of feed consumed by a goat per day [kg/day)
(from Table E-3 of the Guide, Q QU factor)

concentration dispersion factor (Sector - Average
mode!) for the period of release (nearest goat
location) [sec/m?)

partlgulate deposition rate (nearest goat location)
[1/m?]

11.3.5-10 Revision 13 - November 1988

e e L T e o L o, e, L A










SNPS-1 ODCM

X/Qa . short term dispersion factor due to containment drywell purge via
the station ventilation exhaust point; refer to Table 4.1, cells (1
and C7,

D/Q1 = long term deposition factor due to releases via the station
ventilation exhaust point; refer to Table 4.1, cells Cl and (9,

D/Q2 s short term deposition factor due to condenser air removal pump
releases via the station ventilation exhaust point; refer to Table
4.1, cells Cl and Cil,

0/Qg = short term deposition factor due to containment drywell purge

exhaust via the station ventilation exhaust point; refer to Table
4.1, cells C1 and C13,

3,17E-08 = inverse of 3.15E+07 sec/yr, and

NOTE:

If the land use census (see Table 3.5+8) changes, the critical location; i1.e., the
location where an individual would be exposed to the highest dose, must be
reevaluated using Equation 3.5,2-1 for each of the following locations:

1. nearest residence,
2. nearest vegetable garden, and
3. nearest milk cow or goat,

Po used in Equation 3.5.2-1 wil)l 1include the values in Tables 3.5-10 through
3.3114, if those pathways exist,

At each location, the following pathways must be considered and dose (dose rates)
reevaluated if any wctual pathwéy exists:

1. inhalatien,

2. leafy vegetables (fresh),

3. stored vegetables,

4, goat's or cow's milk (if both exist choose the one resulting in the
higher dose), and

§, deposition on grouna.

Since a person will always be present, pathways 1 and 5 must always be evaluated,
Once the locatiun of the critical individual is determined and found to be other

than the one listed in Table 4-1 (cell Cl), the values of x/Q and D/Q at the
updated critical location must be used.

BN1-11600,02-112 11.3.5-13 Revision 13 - November 1988
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TABLE 3.5-1 (CONT'D;

Radio-

nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ir-95 1.34E-05 4.30E-06 2.91E-06 No Data €.77E-06 2.21E-04 1.83E-05
2r-97 1.21£-08 2.45E-09 1.13E-09 No Data 3.71E-09 9.84E-06 6.54E-05
Nb-95 1.76E-06 9.77€-07 5.26E-07 No Data 9.67E-07 6.21E-05 1.30E-05
Mo-99 No Data 1.51€-08 2.87£-09 No Data 3.64£-08 1.14E-05 3.10E-05
Tc-99m 1.29E-13 3.64E-13 4.63E-12 No Data 5.52E-12 9.55£-08 5.20E-07
Tc-101 5.22E-15 7.52E-15 7.38E-14 No Data 1.35€-13 4.99E-08 1.36E-21
Ru-103 1.91€-07 No Data 8.23t-08 No Pata 7.29e-07 6.31E-05 1.38F-05
Ru-105 9.88£-11 No Data 3.89E-11 No Dita 1.27£-10 1.37€-06 6.02E-06
Ru-106 £.64E-06 No Data 1.09E-06 No Data 1.67€-05 1.17€-03 1.14E-04
Ag-110m 1.35E-06 1.25E-06 7.43E-07 No Data 2 .46E-06 5.79£-04 3.78E-05
le-125m 4.27£-07 1.98E-07 5.84E-08 1.31E-07 1.55E-06 3.92E-05 8.83E-06
Te-127m 1.58E-06 7.21E-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 1.87£-05
Te-127 1.75€-10 8.03E-11 3.87E-11 1.32€-10 6.37E-10 8.14E-07 7.17€-06
Te-129m 1.22E-06 5.84E-07 1.98E-07 4.30E-07 4.57E-06 1.45E-04 4_.79E-05
Te-129 6.22E-12 2.99E-12 1.55E-12 4 _87E-12 2.34E-11 2.42E-07 1.96E-68
Te-131m 8.74E-09 5.45€-09 3.63E-09 6.88£-09 3.86E-08 1.82E-05 6.95E-05
Te-131 1.39E-12 7.44E-13 4.49E-13 1.17E-12 5.46E-12 1.74E-07 2.30E-09
Te-132 3.25E-08 2.69E-08 2.02E-08 2.37e-08 1.82¢-07 3.60E-05 6.37£-05
1-130 5.72€-07 1.68E-06 6.60E-07 1.42£-04 2.61E-06 No Data 9.61E-07
1-131 3.15E-06 4_47E-06 2.56E-06 1.49£-03 7.66E-06 No Data 7.85€-07
1-132 1.45£-07 4.07€-07 1.45E-07 1.43E-05 6.48E-07 No Data 5.08E-08
1-133 1.08E-06 1.35E-06 5.65E-07 2.69E-04 3.23E-06 No Data 1.11E-06
1-134 8.05E-08 2.16E-07 7.69E-08 3.73E-06 3.44E-07 No Data 1.26E-10
1-135 3.35E-07 8.73E-07 3.21E-07 5.60E-05 1.35E-06 N) Data 6.56E-07
Cs-134 4_.66E-05 1.06E-04 3.10E-05 No Data 3.59€-05 1.22E-05 1.30E-06
Cs-136 4.08E-06 1.83E-05 1.38E-05 No Data 1.07E-05 1.50E-06 1.46E-06
Cs-137 5.98E-05 7.76E-05 5.35E-05 No Data 2.78E-05 2.40E-06 1.05E-06
Cs-138 4.14£-05 7.76E-08 4.05E-08 Ho Data 6.00E-08 6.07E-09 2.33E-13
Ba-139 1.17E-10 8.32E-14 3.42€-12 No Data 7.78E-14 4.70E-07 1.12E-07
Ba-140 4_88E-06 6.13E-09 3.21E-07 No Data 2.09€-09 1.59€-04 2.73E-05
Ba-141 1.25E-11 9.41E-15 4.20E-13 No Data 8.75E-15 2.42e-07 1.45€-17
Ba-142 3.29E-12 3.38E-15 2.07e-13 No Data 2.86E-15 1.49E-07 1.96E-26
La-140 4.30£-08 2.17e-08 5.73E-09 No Data No Data 1.70E-05 5.73E-05
La-142 8.54E-11 3.88E-11 9.65E-12 No Data No Data 7.91€-07 2.64E-07
BN1-11600.02-99 2 of 3 Revision 1 - August 1983










SNPS-1 ODCM
TABLE 2.5-2 {CONT'D)

Radio-
auclide Bone Liver 7. Body Thyroid Kidrey Lung 61-1L1
Zr-95 1.82E-05 5.73E-06 3.94E-06 No Data 8.42¢-06 3.36E-04 1.86E-05
Ir-97 1.72e-08 3.40E-09 1.57€-09 No Data 5.15£-09 1.62E-05 7.88E-05
Nb-95 2.32E-06 1.29€-06 7.G8E-07 No Data 1.25E-06 9.39E-05 1.71E-05
Mo-99 Mo Data 2.11E-08 4.08E-09 No Data 5.14E-08 1.92E-05 3.36E-05
Tc-99m 1.73E-13 4.83E-13 6.24E-12 No Data 7.20E-12 1.44£-07 7.66E-07
Tc-101 7.40E-15 1.05E-14 1.03¢F-13 No Data 1.90E-13 8.34£-08 1.09t-16
Ru-103 2.63E-07 No Data 1.12E-07 No Data 9.29€-07 9.79E-05 1.36E-05
Ru-105 1.40E-10 No Data 5.42E-11 No Data 1.76£-10 2.27E-06 1.13E-05
Ru-106 1.23E-05 No Data 1.55E-06 No Data 2.38E-05 2.01€-03 1.20E-04
Ag-110m 1.73E-06 1.64E-06 9.99E-07 No Data 3.13E-06 8.44E-04 3.41E-05
te-125m 6.10E-07 2.80E-07 8.34E-08 1.75¢E-07 No Data 6.70E-05 9.38E-06
Te-127m 2.25E-06 1.02E-06 2.73E-07 5.48E-07 8.17£-06 2.07e-04 1.99£-05
Te-127 2.51E-10 1.14£-10 5.52E-"1 1.77€-10 9.10E-10 1.40E-06 1.01E-05
Te-129m 1.78E-06 8.23e-07 2.81E-07 5.72e-07 6.49E-06 2.47¢-04 5.96E-05
Te-129 8.87E-12 4.22E-12 2.20E-12 6.48E-12 3.32e-11 4.12¢-07 2.02E-07
Te-131m 1.23E-08 7.51E-09 5.03E-09 9.06E-09 5.49E-08 2.97E-05 7.76E-05
Te-131 1.97€-12 1.04E-12 6.30E-13 !.55€-12 7.72€-12 2.92¢-07 1.89E-09
Te-132 4.50E-08 3.63E-08 2.74E-08 5.07e-08 2.%4E-07 5.61E-05 5.79E-05
1-130 7.80E-07 2.24E-06 8.96E-07 1.86E-04 3.44£-06 No Data 1.14E-06
1-131 4.43E-06 6.14E-06 3.30E-06 1.83€-03 1.05E-05 No Data 8.11e-07
1-132 1.99€-07 5.47E-C7 1.97£-07 1.89E-05 8.65E-07 No Data 1.59¢£-07
I-133 1.52E-06 2.56E-06 7.78E-07 3.65E-04 4.49€E-06 No Data 1.29E-06
1-134 1.11E-07 2.90¢-07 1.05E-07 4.94E-06 4.58E-07 No Data 2.55E-09
1-135 4.62E-07 1.18E-06 4.36E-07 7.76E-05 1.86E-06 No Data 8.69E-07
Cs-134 6.28E-05 1.41E-04 6.86E-05 No Data 4.69E-05 1.83E-05 1.22E-06
Cs-136 6.44E-06 2.42E-05 1.71E-05 No Data 1.38E-05 2.22E-06 1.36E-06
Cs-137 8.38E-05 1.06E-04 3.89E-05 No Data 3.80E-05 1.51€-05 1.06£-06
Cs-138 5.82¢-08 1.07e-07 5.58E-08 No Data 8.28E-08 9.84E-09 3.38E-11
Ba-139 1.67€-10 1.18E-13 4.87£-12 No Data 1.11E-13 8.08E-07 8.06E-07
Ba-140 6.84E-06 8.38E-09 4.40E-07 No Data 2.85F-09 2.54E-04 2.86E-05
Ba-141 1.78E-11 1.32E-14 5.93E-13 No Data 1.23E-14 4.11e-07 9.33e-14
Ba-142 4.62E-12 4.63E-15 2.84E-13 No Data 3.92€-15 2.39E-07 5.99E-20
~ La-140 5.99£-08 2.95E-08 7.82E-09 No Data No Data 2.68E-05 6.09E-05
~ La-142 1.20£-10 5.31e-11 1.32€-11 No Data No Data 1.27€-06 1.50£-06
~ BN1-11600.02-100 2 of 3 Revision 1 - August 1983
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Radio-
nuclide
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

BN1-11600.02-101

Liver

5.28E-06
5.37¢-08
5.72E-04
1.50€ -06
4.99E-12
2.36E-06
2.61E-09
9.04£-09

TABLE 3.5-3 {CONT'D)

T. Body

7.83E-07
7.77¢e-09
9.77¢-05
2.47¢-07
8.10E-13
1.84E-07
1.17e-09
6.35E-09

SNPS-1 ODLA

Thyroid

Mo
b7
No
Ko
No
No
No
No

3 of 3

Data
Data
Data
Data
Data
Data
Data
Data

Kidwey Lung

2.31E-06 1.47¢-04
2.26E-08 3.12¢-05
3.17e-04 3.23tE-03
8.11£-07 1.17e-04
2.64E-17 4.23E-07
1.30tE-C6 8.87E-05
Ko Data 1.11E-05
2.63E-08 1.57€-05

GI-LL]

1.53E-05
3.44€£-05
1.05£-04
2.63E-05
5.32e-08
2.22F-05
2.96E-05
1.73E-05
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Radio-
nuc I 1de

Ir-95
Ir-97
Nb-95
Mo-99
Tc-99m
Tc-101
Ru-103
Ru-105
Ru-106
Ag-110m
Te-125m
Te-127m
Te-127
Te-129m
Te-129
Te-131m
le ™ !
T ~452
i-130
I-131
I-132
I-133
1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142

Bone

8.24E-05
1.07E-07
1.12E-05
No Data

9.98E-13
4.65E-14
1.44E-06
8.74E-10
6.20E-05
7.13E-06
3.40F-06
1.196-05
1.59E-09
1.01E-05
5.63E-11
7.62E£-08
1.24E-11
2.66E-07
4.54¢-96
2.71E-05
1.21E-06
9_46F-06
6.58E-07
2.76E-06
2.83E-04
3.45E-05
3.92€-04
2.61E-07
1.06E-09
4 .00E-05
1.12E-10
2.B4E-11
3.61E-07
7.36F-10

BN1-1i600.02-102

Liver

1.99E-05
1.83F-08
4 _59E-06
1.18£-07
2.06E-12
5.88E-14
No Data

No Data

No Pat>

5.16E-06
1.42€-06
4.936-06
6.81E-10
4 _35E-06
2.48E-11
3.93E-08

TABLE 3.5-4 (CONT'D)

1.406E-12
3.68E-08
6.486E-11

SKPS-1 0DCM

Thyreid

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
1.16E-06
3.48E-06
1.32E-09
3.91e-06
4_82E-11
6.38E-08
1.13E-11
1.99¢-07
1.14£-03
1.06£-02
' L21E-04
2.ME-03
3.: 705
4.97E-04
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

2 of 3

89( -07
2.85E-11
7.39¢-07
1.09E-05
3.70E-05
Z2.82F-06
1.60¢-05
1.49E-06
6.05E-06
1.36E-04
4. 03E-05
1.23E-04
2.93c-07
4 723E-13
9 59t -09
4. 64F-14
1.36F-14
No Data

No Data

1.476-06
2.43E-04
No Data
No Data
No Data
No Data
No Data
No Data
5.69E-05
8.40E-06
5.09E-05
4.67E-08
4 .25E-06
1.14E-03
Z2.17E-06
1.11£-06
1.20E-04
5.87E-06
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SNPS-1 ODCM
TABLE 3.5-4 (CONT'D)

Radio-

nuclide Bone Liver T. Bedy Thyroid Kidney Lung GI-LL]
Le-141 1.98E-05 1.19E-05 1.42E-06 No Data 3.75E-06 3.59E-04 1.54E-05
Ce-143 2.09E-07 1.38£-07 1.58£-08 No Data 4.03E-08 8.30E-05 3.55E-95
te-144 2.28E-03 8.65E-04 1.26E-04 Ko Data 3.841-04 7.03e-03 1.06E-04
Pr-143 1.00E-05 3.74E-06 4.95¢-07 Ko Data 1.418-06 3.09-04 2.66E-05
Pr-144 3.42¢-11 1.32E-11 1.72e-12 No Data 4.80E-12 1.15£-06 3.06¢ -06
Nd-147 5.67E-06 5.81E-06 3.57e-07 No Data 2.25E-0¢ 2.30E-08 2.23E-05
W-187 9.26E-09 6.44E-09 2.23E-09 Mo Data Mo Data 2.83E-05 2.54E-05
Np-239 2.656-07 2.37¢e-08 1.34€-08 No Data 4.73t-68 4. 25E-05 1.78E-05

BK1-11600.02-102 3 of 3 Revision 1 - Auwgust 1983
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g_gment

Rev. 1, Oct, 1977.

i~ — —
MW bt
Nt At —

BN1-11600-112

B
veg/Soil

4.8E+00
5,5€+00
5.2E+02
1,1E+00
2.5E‘04
2,9E-02
6.6E-04
9.4E-03
9E-02
2E-01
0E-01

£-01

£-02

£-03
. E 04

£-03

£ 01

3
7
6
7
4
2
5C.
OF- 0?
3E-01
5E-01
3E-00
0E-02
0E-02
0E-03
5E-03
SE-03
SE-03
4€£-03
BE-02
5

1.
1.
4,
1l
1.
2.
1
9,
1,
2,
S
1.
1.
i
2
1.
5.
s
2
g
2.
1
¢.5E-03

SNPS.]

0DCM

TABLE 5.5+6
STABLE ELEMENT TRANSFER DATA(1)

F (Cow)

Milk (d/1)

1 of 1

22
126+02,,
4.0£-02"%)
2.8E-00
2.2£-03

- - -
C)(DGC)CDCDC)(D'\)C)CDC)gaCD(ﬁlJ'U'CDCD(D':>K>J>~0(3
C)
~N

-

.0E-04"
.0E-06

:.nmmun—-ma»—-o:»—-mo—-—-w\nmmo-wwuo-muu
.
o
o

1, Oct

5.28-02
8.0E-03
3.0E-02
JE=02
.0E«04
6E-03
A4E-02
8E-01
.0E-03
£E-01
.0E-01
5E-03
E-02
JJE-02
£-03
OE-Q2
£«03
.0E-04
2E-03
7E=03
.3E-03
E‘OJ(

.

Nuwa-—omwamwt——-b&mnauaaw
owwwwomomwwmooomamo

1, Oct.
1977).
1, Oct.

5)

Data presented in this tabie is from Reference 1 of Regulatory Guide 1,109,

Meat and milk coefficfents are based on specific activity considerations.
From Reference 15 of Regulatory Guide 1,109, Rev,
See text (Regulatory Guide 1,109, Rev,
From Reference 13 of Regulatory Guide : B8 109, Rev,

1977,
1977.

Revision 1 - August 1983



SNPS-1 ODCM
\" HUMIDI®Y PARAMETERS AT RECEPTORS

Monthly Average Absolute Mumidity (gm/m?)

January 3.06
February 3.09
March 3.83
fpril §.71
May 8.19
June 12.62
July 15.83
August 14,2
September 11,68
. October 8.11
November 5.37
ember 3.73

. BN1-11600+112 1 of 1 Revision 1 = August 1983



Ws-i A
TARE 1538

LOCATION OF NEAREST RESIDENE, VEGETARLE GARDEN, STTE
BENRY, O MILY AMIMR BY SECTION

Nearest Neaest Neare< t

Nearest
Site Boudary Be<vipre{+) Vegetable Garden(+) Milk A {es)
Distance*  Elevation™ Distance* o at ion™* Distance®  Elevation™ Distance*  Lievation™
ector {Mpters) (Meters) (Meters) oters) (Meters) "Meters) (Meters ) Mptyre, |

N 4% 6.1 - - - - - -
;3 366 6.1 458 12.2 - - - -

NE 3 6.1 554 2.2 - - - -
ENE 31 6.1 1050 22 9% X0 - -

F 386 6.1 1067 122 } ¥4 g ir.e - =
ESE 457 6.1 a5 122 133 i£2 - -

SE 1106 6.0 007 9.8 %0 213 - -
SSE R 0.0 78 .8 1990 51.8 - -

S 610 559 1im 41.1 1837 57.9 - -
S a7 20 1487 62.5 1% 62.5 - -

W 533 17.0 297 21.3 2086 a7 ol e
W 857 i5.0 1694 B.4 1967 53.3 - -

s 0 6.1 1408 BS 273 0.2 L 41.5 (Goats)
L A 6.1 e 5.9 - - - -
“an 49 6.1 - - - - - -
Ny 4% 6.1 - - - - - -

"._

* stances are given from the veactor centerline out o 8046 meters.
**  Flevations given are seters above mean sea level - highest elevation between reactor and receptor pownt,

- Milking goats are aio located at 362 meters from S9S, at clevation 2.7 meters, n this section.
However, per the Milk Anmal Survey, these goats are on 1 indoor-<tored, mon-iocal commercial feed.

(#) Resuits of 1968 Land tke Survey.
(#+) Results of 1999 Milk Animal Survey

m-n«g-xso l.

- e ——— . S ———r-rt A
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SNPS-1 ODCM
TABLE 3.5-9 (CONT'D)

Nuclide Bone Liver T. Body Thyroid Kidney Lung Gi-LLl
PR-143 1.4E+05 4.2E+04 6.2E+03 - 2.3t+08 - 1.5€+08
PR-144 1.8E+03 1.8E+03 1.8c+93 1.8£+03 1.8€+03 1.8€+03 1.8£+03
ND-147 B.5E+06 8.5E+06 8.4£+06 8_.8E+06 8.4£+06 B_4£+06 $.56+07
W-187 2.5E+06 2.4E+06 2.8E+06 2.8E+06 2.485+06 2.48+06 7.6E+06
NP-239 1.7€+06 1.7E+06 1.7E+06 1.76+06 1.76+06 1.7E+06 1.56+07

(1) S gosh (-) ieticates insufficient dats or thet the dose facter &5 <186~ 2.

BNI-11600-117 3 of 3 Revision 3 - December (983










SNPS-1 ODCM
TABLE 3.5-10 {CONT'D)

Nuclide Bone Liver T. Body Thyroid Kidney Lung Gi-iil
ND-147 21602 1.76+02 1.36+01 - 9.1£+01 “ 2.6E+05
W-187 1.48+04 &.38+03 3.7E+03 - - - 1.78+08
NP-239 8.38+00 6.0E-61 R 2¢F-51 - 1.7¢+00 - & _4rsDe
(1)

The dash {-) indicates insufficient data or that the dose facter is <1.0F- 20.

BN1-11600-118 3of 3 Revision 3 - December 1983



SHPS-1 ODCM
TABLE 3.5-11

Paij

CHILD INGESTION OF GOAT'S MILK DOSE RATE CONVERSION FACTORS

®2 (mrem/yr/uCi/sec)

Nuclide  Bone Liver 1. Body thyroid
F-18 3.0E-04 - 3.3e-05 -

NA-28 5.2E+05 5.2E+05 5.2E+05 5.2E+05
p-32 §_3E+10 2.18+09 1.7E+09

CR-51 -{1) - 5.5E+03 3.1E+03
MN-54 - 1.36+06 3.4E+05 -

MN-56 - 7.5E-04 1.76-04 -

FE-55 7.5E+05 4 .0E+05 1.26+05 -

FE-59 7.0E+05 1.1E+06 5.7E+05 -

C0-58 - 6.BEHIS 2.18+06 -

C0-60 - 2.88+06 8 _2E+06 -

NI-63 2.2E+09 1.2€+08 7.84E+07 -

NI-65 1.1E-01 1.18-G2 6.2e-03 -

Cu-h4 - 4. 2403 2.56+03 -

IN-65 2.9€+03 7.8£+08 4 _SE+08 -
IN-69M 3.0£402 4_3F+03 3.9e+02 -

BR-83 - - 2.8E-02 -

RR-86 - 4.72+408 Z2.9E+08

SR-89 6.38+09 - 1.8E+08 -

SR-90 1.46+11 - 3.5€+10 -

SR-91 1.36+05 - 4.9E+403 -

SR-92 2.2E+00 - 8.9€-02 -

Y-90 1.98+01 - 5.0£-01 -

Y-91M 1.8€-20 - -

Y-91 2.1E+402 - 5.7E+01 -

Y-92 1.5E-05 - 4 2E-C7 -

¥-93 6.1E-02 - 1.76-03 -

IR-95 2.1E+02 4. 7E+01 4 _2E+01 -

IR-97 1.1E-01 1.6£-02 9.2¢-03 -
BN1-11600-119 =93

»
i

Lt I T R I T R T Y- BUSCRE. S L

ok
88%

[ C I - T TN A L S N NN S N T |

e N

23R &

Lung

5.26+05

.6E+03

36405
36405
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GI-LL]

8.8E-06
5.2€+05
1.26+09
2.9E+0°
1.7 vo
1.1E-01
7.4E+04
1.2E+06
3.96+06
1.58+07
7.9E+06
1.3E+00
2.0E+05
1.48+08
2.7E+05

3.1E+07
2.4£+08
1.9€+09
2.9E+05
4.2E+01
5.35+04
3.8E-17
2.9E+05
1.7E+01
9.1E+02
4.56+08
2.4£+03
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SNPS-1 GDCM
TABLE 3.5-12 (CONT'D)

Nuclide  Bone Liver T. Body Thyroid Kidney  Lung GI-LL1
NB-95 1.4E+06 5.4E+05 3.8E+05 - 5.6£+05 - 9.9E+08
MO-99 - 5.6E+04 1.45+04 - 1.26+05 - 4. 6E+04
TC-9%M™ - - 1.1E-19 - - - 3.8€-18
RU-103 7.0E+07 - 2.76+07 - 1.8E+08 - 1.8E+0%
RU-106 2.3E+09 - 2.9E408 - 3.26+09 - 3.6E+10
AG-110™ 4 _5E+06 3.0E+06 2.4E+06 B 5.76+0% - 3.6E+08
SB-124 3.4E+06 6.4E+04 1.36+06 B.2E+03 B 2.6E+06 9.68+07
TE-125M 3.0E+08 8.0F+07 3.9E+07 8. 3E+07 - - 2.98+08
TE-IZT™ 1.1E+09 2.96+08 1.38+08 2.6E+08 3.1E+0% - 8.7e+08
TE-127 2.0E-10 5.58-11 4. 8£-11 1.48-10 5.8£-10 - 8.GE-09
TE-129M 8.6£+08 2.45+08 1.36+08 2.8£+08 2.58+09 - 1.0E+09
TE-i3Im 3.55+02 1.28+02 1.36+02 2.58+02 -12E+03 - 4_9¢+03
TL-132 1.0E+06 & _6E+05 5.58+05 6.6E+05 4_26+06 - 4 _6E+06
I-130 8.7e-07 1.7E-06 G.0F-07 1.95-04 2.6E-06 - 8.2E-07
I-131 3.9E+06 3.26406 2.2€+06 1.36+08 6.45+06 - 3.58+05
i-133 i.4t-n 1.7e-01 668 -02 3.28+01 2.%6-01 - 7.0E-02
1-125 1.68-17 2.86-17 1.38-17 Z2.5F-15 4_3E-17 - 2.1E-17
£S-138 4_81+08 7.8E+08 1.76+08 - Z2.5E+08 B.8E+07 4 _3F+06
£5-136 7.2E+06 2.0e+07 1.36+6G7 - 11807 1.6E+086 7.0€+05
€5-137 7.5€+08 7.28+08 1.1E+08 - 45408 8.5E+07 4_5E+06
BA-139 - - - - - -
BA-140 2.0E+07 1.8e+04 1.2E+06 - 5.76+03 1.0E+08 1.08+07
LA-140 2.8E-02 9.6£-03 3.0E-03 - - 2.7e+02
CE-181 9.9£+03 4_9¢+03 7.3E402 - 2.2E+03 - 6_1E+06
CE-143 1.5€-02 8.85E+00 1.2¢-03 - 3.5£-03 - 1.2€+62
CE-1428 1.2E+06 3.TE+05 6. 2F+04 - 2.0E+05 - 9.58+07
PR-143 1.5€8+04 468403 7.6E+02 - 2.56+03 - 1.6£+07

BN1-11600-120 2of 3 Revision 3 - December >°°7




SNPS5-1 ODCM
TABLE 3.5-12 {CONT'D}

Ruclide Bone Liver T. Body Thyroid Kidney Lung Gi-1il

ND-147 5.484+03 § _&4£+03 3.8§+02 - Z2.46+03 - 6 .91 +06
W-187 1.6E-02 9.7¢-03 4 _8£-073 - - - 1.46+00
NP-239 Z2.1E-01 1.5e-02 1.1e-02 - 4 8802 - 1.18+03

(1) The dash (-) indicate: insufficient data or that the dose factor is <1.0F- 20.

BN1-i1600-120 Jof 3
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SNPS-1 0DCM
TABLE 3.5-13 (CONT'D)

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LL1
IR-97 1.9E+00 3.3£-01 1.5€-01 " 3.36-01 - 2.16+04
NB-95 2.6£705 1.1E+05 6.3E+04 - 7.86+08 - 9.2E+07
MD-99 - 1.0£+08 2.0E+07 - 1.56408 - 3.38407
TC-99M 1.3£401 2.8£+01 3.6E402 - 306402 156401 8.16403
RY-103 3.9£403 - 1.36+03 : 8.1E403 - 476404
RU-105 3.9£-03 - 1.2:-03 - 2.9€-0 = 1.6£+20
RU-106 1.0£+05 - 1.36+08 . 1.26405 - 7.6E405
AG-110M 2.1E+08 1.58+08 1.0£+08 . 2.26008 - 7.86409
SB-124 1.36407 2.4E+05 5 .0 +06 3.0£+04 - 9.8E+06 3.6E+08
TE-125M 7.8£407 2.6E407 1.16407 2.6E+07 . . 3.7€+07
TE-127M 2.56+08 8.4E+07 3.16407 7.36407 6.36408 - 1.0F+08
TE-127 3.2€403 1.1€+03 6.8E+02 2.6E+03 7.76403 - 676404
TE-129M 2.7E+08 9.2€+07 4_1E+07 1.0£408 6.76408 - 1.6E+08
TE-129 1.6E-09 5.7€-10 3.85-10 1.46-09 8.16-09 - 1.3£-07
TE-131M 1.76406 6. 76405 5.5£405 1.46+06 8.6E+06 - 1.16407
TE-132 1.0£+07 5. 16406 4._BE+06 756406 3.27407 - 1.9E407
1-130 8.7E+05 1.96406 776405 2.2€+08 2.18406 - a4_1£+05
1-131 6.4E+08 7.5E+08 3.3E+08 2.5E411 8.86+08 - 2.7€+07
1-132 3.26-01 6.5£-01 2.3€-01 3.1£+01 7.3%-01 - 5.3E-01
1-133 876406 1.36+07 3.76406 2.3E+09 1.56+07 - 2.2¢+06
i-134 8.1£-12 8.5E-12 3.06-12 2.0€-10 9.56-12 - 8.8-12
1-135 2.7E+08 5.4£+04 2.0E+04 2_8£+06 6.00+08 - 1.96+04
€5-134 1.96410 3.6£410 3.6£409 s 9.26409  3.8£+09 9. 7E+07
€S-136 9.0 +08 2.6£409 9.9F+08 . 1.16+09  2.27408 4.0E+07
€5-137 2.9E410 3.4£410 2.8E409 - 916409 376409 1. 16408
BA-139 2.36-07 1.5E-10 6.6£-09 - 9.1€-11 9.1€-11 1.48-05
BA-140 1.16408 1.16405 5.7E+06 . 2.6E408  6.BE+04 2.76+07
LA-140 2.0E+01 7.7€+00 2.CE+00 2 = - 9. 1F+04
LA-182 4.1€-11 1.56-11 3.6E-12 £ . - 2.6E-06
CE-141 1.9¢+04 1.26+04 1.46+03 - 166403 - 6. 1F+06 ;
CE-143 1.9E+02 1.36405 1.4£401 - 3.76401 . 7.4F+05
CE-144 1.26406 4_BE+05 6.6E 04 3 1.96405 - 676407
PR-143 6.8E+02 256402 3.4£+01 . 9.4£+01 3.6£405
BNI-11600-121 2 of 3 Revision 3 - December 1983










£861 42quadag - £ woiLStLAdy

E0+31°
-3rr
Ol+31°
80+3S°
0f+31°

90+32°

E0+3L°

'
llﬂl.llﬂlltlllllll‘ll-l@—'-tﬁllllt

-
7
—
&
L

(.

SO+3p°
10+37°
£0+39°

£0+31°
i
UIES T

e
&

01+38°

258
L

10-3¢°

£
i

6i-367

%] [
. . . . . . ) . . . . . . L ] . .
MMtV | MG O WO OU o 0D ool I O O et 9 ) nt\.mc—-

£ 3402

(¥
—
(A T R Y TR Rt TS et T TR el e R |
Eh b b 1 M Mestsmmt NN L

b <
?J
[

O+
10+30°1
£0+307 1
E1-38"%
10-39°2
S0+38°9
01-367¢
60+32° 4
60+30°¢
01+31°1
pO+3E°2
2I-39°¢
90+35° ¢
10-3872
80+30° ¢
50+32°6
S0+3L°S
$0+39°9
11-39°¢
90+367 %
6+32°8
90+3L°€
90+3E° 1
S0+30°9
(043271
£0+35°1
P0-39°1
20+39°1
18+35°¢
90+3€°¢
£0+357 ¢

Apog -

(0.1N0D) #I-S°E I8VL

W30 1-S4NS

ZZ1-00911-N8
SO0+39°8 woi-1D
20+3p°1 evi-30
pO+39° 1 Ivi-1J
21-30°S 2ri-
00+3€°2 0vi-v1
10+3€71 Ovi-ve
BO-3L72 6ET-vE
0I+3s°8 LET-SD
60+3L°2 9E1-5)
01+32°S vEL-SD
v0+32°¢ SEI-1
21-30°§ vEl-1
L0+30°1 EEl-1
10-36"¢ El-1
80+3L° ¢ IET-1
90+30°1 0ET-1
90+32°1 ZET-11
S0+30° % WIET-31
01-3077 6Z21-31
£0+32°¢E W6Zi-31
20+38°¢ 21-31
{0+30°E W/ Zi-31
90+3%°6 WSZ1-3L
90+35°1 vii-as
£0+357°2 WOTI-9v
p0+32°1 901 -y
PO-3L7F SOT-1d
20+3L7Y tel-ny
0043271 Wo6-11

i 66-0W
$0+32°€ S6-8N
auog qPLLINN









SNPS-1 ODCM

IABLE 3.5-16

o
L
CHILD INGESTION OF GOAT'S MILK DOSE RATE CONVERSION FACTORS
{mrem per pC1)

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 - 8.6E-7 B.6F-7 8.68-7 B.6E-7 R.6E-7 8.68-7
C-18* 4 7E-4 8.9E-5 8.9€E-5 8.9€E-5 8.%E-5 B.9E-5 B.9E-5
*Tee Note in Table 3.5-15

BNI-116006-125 1 of 1 Revision 3 - December (983
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SNPS-1 0DCM
TABLE 3.5-17
¥ .
3
INFANT INGESTION OF GOAT'S MILK DOSE RATE CONVIRSION FACTORS
{mrem per pCi)
Nuclide Bone Liver T. Body Thyroid Kidney Lunr Gi-LL1]
H-3 - 3.56-12 3.58-12 3.5€-12 3.56-12 3.5€-12 3.5€-12
C-138* 2.4E-9 4 9E-10 4 9€-10 4 9E-10 4 _9E-10 4 9E-10 4. 9E-10
Rote

s am——ca

*for the short term releases such as from air remcval pomp or from containment drywell purge vent,
C-14 values should be valtiplied by 2.

BN1-11606-128 1of i Revision 14 - January 1989
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3.7 TOTAL DOSE FOR TME URANIUM FUEL CYCLE .

To comply with Section 3,11.4 of the REC which impiements 40CFR190, radiatior doses
shall be 1imited as follows: A

The dose or dose commitment to a member of the public, due to releases oi
radioactivity and radiation, from uranium fuel cycle sources shall be iimited
to 25 mrem, or less, to the total body and/or any, organ (except the thyroid,
which shall be 1imited to 75 mrem, or less), over any 12 consecutive months,

3.7.1 Sources o* Radiation and Radipactivity

ihe yranium fuel cycle is defined in 40CFR190 to include:

a. operations of milling of uranium ore,
b. chemical conversion of uranium,

¢, f1sotopic enrichment of uranium,

d. fabrication of uranium fuel,

€. generation of electricity by a nu.lear power plant using uvranium fuel,
and

f. reprocessing of spent uranfum fuel,

The maximum individual doses due to each of the processing facilities for items a,
b, ¢, d, and f above are required to be less than 10CFR20 1imits., Therefore, the
dose contribution to any person living in the Shoreham service area due to the
above facilities, whicn are a1) more than 125 kilometere distance away, 15 expected
to be negligible compared to 40CFR190 1imits.,

The only radiological source of concern will be due to item e above. The nearest
nuclear power plant using uranium fue! is more than 75 kilometers away.

3.7.2 Radiological Impact of Generation of Electricity

The generation of electricity using a nuclear power plant results in radiocactivity
released in gaseous and liquid effluents., The dose rate assessment of these is
done in Section 3.3. The radiological impact of direct radiation (including
skyshine) from the plant can be determined by measurement, The direct radiation
measuring devices (TLD systems) are provided by the Radiological Environmental
Monitoring Program (REMP) and are listed in Tables 5~1 and 5-4,

Dose registered by the TLDs will be added to the doses calculated in Sections 3.1.1
(Dose From Liquid Effluent) and 3.5.1 (dose to maximum individual due to inhalation

and ingestion from gaseous effluents) to determine the total body dofe due to all
sources of radiation in the uranium fuel cycle.

BN1-11600,02-112 I1.3.7+1 Revisfon 16 « July 1999 )
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SECTION 4

METEOROLOGICAL ANU HYDROLOGICAL PARAMETERS UTILIZED
IN THE CALCULATION OF DOSES

4.1 INTRODUCTION

This section specifies the liguid pathway dilution factor and the dispersion
and deposition factors utilized for atmospheric releases, A description fis
given of the mei-orological methodology and parameters utilized in the come
puterized method tor atmospheric reiesse., . 'itical locations for receptors
an¢ their respective dispersion and depositiin factors are provided for the
backup method for atmospheric releases,

For 1iquid effluent pathways a calculated dilution factor of 8.85 15 used :f
circulation water 15 utilized, If service water 1s in use the dilution factor
1s ¢ne (1.0).

4.2 PARAMETERS AND METHODOLOGY USED IN THE COMPUTERIZED METHOD

4.2.1 Meteorologica) Data

Hourly average values (based upon 60 one-minute values) of temperature,
wind speed, wind direction and temperature difference from the 33- and
150-ft levels of the Shoreham meteorological towers are used in the
computerited method, to determine x/Q and D/Q values at the locations
given in Table 3.5.-8,

d.2.2 Long-Term x/Q and D/Q Values

Sectov-average atmospheric conggntration dispersion factors (x'/Q)SA
gymma dispersion factors (x/Q) and relative deposition factors (0/0’
are calcutated every hour using 60 one-minute meteorological data values
obtained from the meteorological towers. The methodology utilized fis
described in the report "Shoreham Nuclear Power Station EMSP Software
(Rev. B,1)" (Entech Engineering Inc., P104-R3, Section 2.0, Ju'y 1983, by
J. N, Hamawi), Genera) site specific data values that may be required
for the calculation of dispersior. parameters are given in Table 4.2,

The basic methodology used to obtain the (X‘/O)SA and D/Q values is the
straight-1ine trajectory mzgel with Gaussian dispersion diescribed 1a
Regulatory Guide 1,111, Rev. 1, “he list of selected options and varia-
tions from the Regulatory Guide is as foilows:

(a) Plume depletion due to dry and wet deposicions, as well as to
enroute radioactive decay is conserv (ively ignored,

BN1-11600,02-112 [1.4-1 Revision € - February 1966
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Plume recirculation 1s accounted for by making use of the conservative
open-terrain recirculation correction factors in Revisinn 0 of Reg. Guide
1.111, which are also used in the XP™NQQ computer code (NUREG/CR-2819,
August 1982), ‘

The atmospheric dispersion equations employed include terms to account
for the plume eddy refleciions between the ground and an inversion laver
aloft, The reflection, mode] was based on Turner's 'Workbook of Atmose
pheric Dispersion Estimates', (USEFA, Publication AP.26, 1970) and has
the additional capability of predicting the entire range of effects from
no reflection to the attainment of uniform vertical concentration resulte
ing from multiple reflections.

According to Regulatory Guide 1,111, Rev. 1, effluents can be considered
to be ground-leve! releases, elevated releases, or mixed-mode relezses
depending on (a) the elevation of the release point above grade relative
to the height of adjacent buildings, and (b) the effluent exit velocity
relative to the speed of the prevailihi wind during the perfod of inter.
est, At the Shoreham station, vent releases are assumed to be either at
ground level or totully elevated, Conditions leading to a mixed mode
release under Regulatory Guide 1,111, Rev, 1 criteria are conservatively
assumed to result in a ground level release in the computerized method,

The wind speed at the release height is computed by subjecting the wind
speed measured at the upper instrument level of the meteorological tower
to the h0181t~dcpcndent wind speed relatfonship in the X0QDOQ computer
code (NUREG/CR-2919, August 1982); the seme relationship is usec to
replace missing wind speed data at either the “ower or upper instrument
levels of the meteorologica) towers.

Sectors average (x/Q)SA values are not permitted to exceed the plume
centerline values corresponding to the same atmospheric conditions, plume
centerline values are computed using the equations in Regulatory Guide
1,145 Rev, ) for nonemeandering plumes, and the recirculation factor
described in item (b) above,

Vertical plume standard deviations for Pasquill stability G(az(G)) are
computed using the relationship between the stability classes" F and G
giv:gogn Reg. Guide 1,145, Al 9, values are limited to a maximum value
of m.

02-112 11.4-? Revision 4 - August 1984
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(1) Site specific, sector-and distance-derendent terrain heights are employed
1n connection with elevated releases, These terrain heights (as given in
Table 3.5+8) represent the maximum heights between the release point and
the locations where the concentrations are being calculated, in accord-
ance with Reguiatory Guide 1,111 Rev, 1,

(1) Relative deposition factors (D/Q) are calculated using the relative
deposition ~ates given in Regulatoiy Guide 1.111 Rev, 1 1in graphica)
form; the height-dependent curves in the guide are used as fo)lows:

Calculated Effective Applicability Regulatory

Height Range (m) Guide 1,111 Rev, ) Curve
0 - 158 Ground-leve) releases
15 - 4% 30-m releases
45 - 80 60-m releases
>80 100-m releases

In addition to the atmospheric dispersion factors, the computeriz A method
also computes certain "effective gamma dispersion factors" (x/0Q) which
permit evaluation of external air and whole body “oses from finxte clouds of
mylti-energetic gamma sources. The basic defini - of the x/Q”" was derived
by expressing the finite-cloud dose rate equations in Regulatory Guide 1,109
in a form identical to the standard dose rate equation for semi-infinite
clouds. It includes the ! function of Appendix F ot Regulatory Guide 1.109,
and for large plume standard deviations its numerical value reduces to that of
the standard x/Q. The gamma spectrum is representative of the actual nuclide
mix in the effluent, The finite cloud mode! 1s employed for both ground-level
and elevated releases. Recirculation correction and inversion layer reflec-
tion are accounted for, and sector-average finite cloud values are not allowed
to exceed corresponding plume center-line values computed in accordance with
the three-dimensional Gaussian puff mode! described by Slade ('Meteorology and
Atomic E-ergy 1968', USAEC TID-24190, 1968, Sec., 7-5.2.2).

4.3 PARAMETERS AND METHIDOLOGY USED IN THE BACKUP METHUD

For gaseous efflu nt pathways, Table 4-1 lists the critical locations for
receptors and tk .ir respective dispersion and deposition factors. The
atmospheric cdisp ~sion and deposition factors were calculated utilizing
Shoreham onsite rateorological data for the 2-year period of October 1, 1973
through September 30, 1975, Regulatory Guide 1.111 Rev, 0, March 1976, and
Rev, 1, July 1977, Several x/Q values were obtained from the Final
Environmental Statement, NUREG-0285, dated October 1977, docket No. 50-322
.oee Table 4-1)

BN1-11600-112 11.4-3 Revision 4 - August 1984



9. DM
TARE &1
CRITICAL RECEPTOR LOCATIONS FOR GASEOUS EFFLUENT CALOLATIONS

. B ¢ 0
Technical Specification 3.11.2.1 3.11.2.2 3.11.2.3 3.1..25
Section
Sections in this Manual 33 3.4 3.5 3.6
Limiting Criteria Instantaneous [ose Rate to Quarterly and Anmal Air Quarterly and Anmual Dose to any organ de %
Wole Body and Skin dwe to Doses due to Geme and Oose dwe to radionuc 1 1ges other than
Noble Gas and dose to any organ  Beta radiation radionuclides other than Noble Gas for 31-day
due to radionuclides other than Noble Gas period
Noble Gas
Distance and Direction of 1 Noble Gas: 366 meters, NE 457 meters, ESE 2058 meters, W 30655 meters, W
Receptor fram the Plant 2 Organ: 3058 meters, W
Description of Location Location of Highest Dose tocation of Highest Dose Location of Highest iose  Locatio of Highest Dose
Rate
3
tong Term (Aenual Average} 3 6.6E-07 sec/n? (g) 8.407 sec/m® 2 3.7%08 sec/w’ ' 5,05 ere B3
Atmospheric Dispersion 4 37308 sec/m’®
Factor for Station \entila-
tion Ex!m:st’]’/()l
Short. Term Atmospher-ic 5  3.6-06 sech® ‘8) 18306 sec/n® ) 1707 secsw® 1) 1.7%-07 sec/w O
Dispersion Factor for Air 6 1.7%-07 sec/m®
Removal Punp ‘!/()2
Short. Term Atmospher-ic 7 36606 secw (1) 1.8% 06 sec/m® () 1.7%-07 sec/m® ) 1.79%-07 secym® )
Dispersion Factor for 8 1.7%07 sec/m? .
Contamment Drywell Purge
X /()3
BN1-11600.02-109 1of 2 Revision 15 - January 1990
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PART 11
SECTION §

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

The purpose of this section is to identify those sampling locations from which the
radiological environmental monitoring samples shall be collected pursuant to
Radiological Effluent Controls 3/4-12 (Part 1 of the QDCM),

Table 5-1, based on NUREG 0473, defines an acceptable Radiological Environmental
Monitoring Program by providing guidelines for the sampling locations accordirg to
pathways. It specifies the number, locatior and frequency of sample collection and
the required analyses,

The Shoreham-specific implementation of the program is given in Tables 5.2, 5.3,
5-4 and 5-5, corresponding to the four pathways of direct, airborne, waterborne and
ingestion doses, The corresponding onsite and offsite sampling locations are shown
in Figures 5-1 and 5.2, respectively,

BN1-11600.02 [1.5+1 Revision 16 = July 1990
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TABLE 5-1

RADIDLOGICAL ENVIROMMENTAL MONITORING PROGRAM*
(TYPICAL SAMPLING AND COLLECTION FREQUENCY)

£ XPOSURE PATHWAY NUMBER OF REPRESENTATIVE i SAMPLING AND TYPE AND FREGUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE LOCATION COLLECTION FREQUENCY OF ANALYSIS
1. DIRECY RAD]ATIONb 36 routine monitoring stations, Quarterly. Gamma dose quarterlv.

DR1-DR36, either with two or
more desimeters or with one
instrument for measuring and
recerding dose rate continuously,
placed as follows:

a. An inner ring of stations, one in
each meteorolegical sector in the
general area of the SITE BOUNDARY,
NR1-DR16;

b. An outer ring of stations, one in
each meteorological sector in the
6- to 8-km range from the site,
DR17-DR25;

c. The balance of the stations,
DRZ2€-DR36, to be placed in
special interest areas such as
popuiation centers, nearby
residences, schools, and in 1
cr 2 areas to serve as contrel
stations.

*The number, media, frequency, and location of samples may vary from site to site. This tzble presents an
acceptable minimum program for a site at which each entry is applicable. Llocal site characteristics must

be examined to determine if pathways not covered by this table may significantly contribute to an individual’
dose and should be included in the sampling program.
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EXPOSURE PATHWAY
AND/OR SAMPLE

4. INGESTION

a. Milk
b. Fish and
Invertebrates

c. Food Products

8N1—11600.0293

SNPS-1 ODCM
TABLE 5-1 (CONT'D)

NUMBER OF REPRESENTATIVE 4
SAMPLES AND SAMPLE LOCATION

Samples from miiking animals in
location, lal, within 5 km distance
having the highest dose potential.
If there are none, thens, 1 sample
from milking animals in each of

3 areas, lal, between 5 to 8 km
distant where doses are calcu-
lated to be greater than 1 mrem
per yr, or if there are none
available within 8 km, then a
location § to 17 km disiant wi'l
be used.

I sample from milking animals at a
control lecation, 1a2, 15-30 km
distant, and not in the least
prevalent wind directions.

1 sample of each comeercially and
recreationally important species in
vicinity of plant discharge area,
Ibl - IbZ.

1 sample of same species in areas not
influenced by plant discharge, Ib3.

Samplies of 3 different Linds of broad
leaf vegetation grown nearest each of
two different offsite locations of
highest predicted annual average
ground-level D/Q, if milk sampling

is not performed, lcl - Yc3.

1 sample of each of the .imiiar broad
leaf vegetation grown 15-30 km distant
in the least prevalent wind direction
if milk sampling is not performed.

30

SAMPLING AND
COLLECTION FREQUENCY

Semimonthly when
animals are on
pasture, monthly at
other timec

Sample in season or
semiannually if they
are not seasonal.

At time ¢
harvest.

At time o‘
harvest.

TYPE AND FREQUENCY
CF ANALYSH

Gamma isotopic and I-131
analysis semimonthly when
animals are on pasture;
monthiy at other times.

Gamma isotogic amlysise
on edible por‘tions.

Gamma Isotopice and
I-131 anmalysis.

Gamma Isotopice and
1-131 analysis.
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SNPS-1 ODCM
TABLE 5-1 (CONT'D)
TABLE NOTATION

Specific parameters of distance and direction sector from the centerline of one reactor, and additicnal description where
pertinent, are provided for each and every sample location in Table 3.12.1-1 in a table and figure in the ODCM. Refer to
RUREG-0133, “Preparation of Radiological Effluent Technical Specifications for Nuclear Power Plants,” October 19/8, and
to Radiological Assessment Branch Technical Position, Revision 1, November 1979. Deviations are permitied from the
required sampling schedule if specimens are unobtainable due to hazardous conditions, seasona) unavailability, malfuesc-
tion of automatic sampling equipmeni, and other legitimate reasons. If specimens are unobtainable due to sampling
equipment malfunction, every effort shall be made to complete corrective action prior to the end of the next sampling
period. Al ceviations from the sampling schedule shall be documented in the Annual Radiclogical Envirommental Operating
Report pursuant to REC 6.9.1.6. It is recognized that, at times, it may not he pessible or practicable to continue to
obtain samples of the media of choice at the most desired location or time. In these instances suitable alternative
media and locations may be chosen for the particular pathway in question and appropriate substitutions made within 30
days in the radiological envirommental monitoring program. In lieu ¢of a Licensee Event Report and pursuant to

REC 6.9.1.7, identify the cause of the unavailability of samples for that pathway and identify the new lgocatien(s) for
obtaining repiacement samples in the next Semi-annual Radioactive Effluent Release Report and also include in the raport
a revised figure(s) and table for the ODCM reflecting the new location{s).

One or more instruments, such as a pressurized ion chamber, for measuring and recording dose rate continuously may be
used in place of, or in addition to, integrating dosimeters. For the purposes of this table, a thermoluminescent
dosimeter (TLD} is considered to be one phosphor; two or more phosphors in packet are considered as two or more
dosimeters. Film badges shall not be used as dosimeters for measuring direct radiation. The frequency of analysis or
readout for TLD systems will depend upon the characteristics of the specific system used and should bYe selected to cbtain
optimum dose information with minimal fading.

The purpose of this sample is to obtain background information. If it is not practical! to establish control locations in

accordance with the distance and wind direction criteria, other sites that provide valid background data nay be
substituted.
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5-1 {(CONT'D)

TABLE

NOTATION

TABLE

2
d { s ; y X 2
Airborn. particulate sample filters shall be analyzed for gross beta radioat tivity 24 hours or more gfter sampiing to
allow for radon and thoron daughter decay. If gross beta activity in air particulate samples is greater than 10 times

the vearly mean of control samples, gamma 150tOpIC analysis shall be performed on individual samples.

[ o . : 12
Gamma isotopic analysis means the identification and quantification of gamma-emitting radionuclides that may be
attributible to the effluents from the facility.

f

] Groundwater samples shall be taken when this source 1S tapped for drinking or irrigation purposes in areas where t he
hvdrau’ic gradient or recharge properties are suitable for contamination.

qQ - & Y - |
The dose shall be calculated for the maximum organ and age group, using the methodology and parameters in the ODCM.

n . 2 . , :
The “control™ sampie shall be taken at a distance beyond significant influence of the discharge. The "discharge” sampie |
<hall be taken in an area beyond but near the mixing zone. |

i I[f harvest occurs more than once a year, sampling shall be performed during ead h discrete harvest. If harvest occurs {

Attention shall be paid to including samples of tuberous and root t00dC

continuously, sampling shall be monthly.

Y0



SNPS-1 ODCM
TABLE 5.2
RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM (REMP)
DIRECT RADIATION MONITORING STATIONS

Functional
Designation Location Code
[NUREG-0473)  (Shoreham REMP) Location Description
DR1 181 Beach east of intake, 0.3 mi, N
DR2 ¢A2 West end of Creek Road, 0.2 mi. NNE
DR3 3s1 Site Boundary, 0.1 mi, NE
(R4 451 Site Boundary, 0.1 mi, ENE
DRS 682 Site Boundary, 0.1 mi, E
DR6 6S2 Site Boundary, 0.1 mi, ESE
DR7 7A2 North Country Road, 0.7 mi, SE
DRE BA3 North Country Road, 0.6 mi, SSE
DRS 9s1 Service Road SNPS, 0.2 mi, $
DR10 10A1 North Country Road, 0.3 mi, SSW
ORIl 11A1 Site Boundary, 0,3 mi., SW
OR12 12A1 Meteorological Tower, 0.9 mi, WSW
DR13 1383 Site Boundary, 0.2 mi, W
DR14 1482 St. Joseph's Villa, 0.4 mi, WNW
DR1S 1581 8each west of intake, 0.3 mi, NV
DR16 1652 Site Boundary 0.3 mi. NNW
DR17 6E? Calverton, 4.5 mi, E
DR18 fel LILCO ROW, 4.8 mi, ESE
DR19 '€l Calverton, 4.9 mi, SE
DR20 8E1 Calverton, 4.4 mi, SSE
OR21 91 Brookhaven Natiunal Laboratory,
5.0 mi, S
DR22 10€1 Ridge Substation, 4.0 mi, SSW
OR2 11E1 LILCO ROW, 4,7 mi, SW
DR24 1201 North Shore Beach Substation,
3.7 mi, WSW
DR2S 13E1 Sound Way Drive, 4.5 mi, W
DR26 501 Wildwood State Park, 3.4 mi, E
UR27 5F3 Dairy Farm, 7.8 mi, E
DR28 781 Overhill Road, 1.4 mi, SE
DR29 1262 Flowerfield Substation,
15.4 mi. WSW
DR30 1261 Central Islip Substation,
19.9 mi, ASW
DR31 1161 MacArthur Substation, 16.6 mi, SW
DR32 861 Wading River Road, 10.1 mi, SSE
DR33 6G1 Hampton Bays Substation, 19.0 mi, ESE
DR34 6A1 Sound Road, 0.7 mi, ESE
DR35S 2A3 Nearest Residence, 0.3 mi, NNE
DR36 9s2 East Gate SNPS, 0.3 mi. §
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Functional

Designation Location Code
(NUREG-0473) (Shoreham REMP)
Al 652

A2 2A2

A3 351

Ad 781

AS 11G1

BN1-11600,02-112

SNPS-1 ODCM
TABLE 5-3

1 of 1

RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM (REMP)
(PARTICULATES AND RADIOIODINE

Location Description

Site Boundary, 0.1 mi. ESE

West end of Creek Road, 0.2 mi. NNE
Site Boundary, 0.1 mi, NE

Overhill Road, 1.4 mi, SE

MacArthur Substation, 16,6 mi, SW

Revision 10 - August 1987
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TABLE -4
. RADIOLOGICAL ENVIRONMENTAL

MONITORING PROGRAM (REMP)
WATERBORNE MONITORING STATIONS

Functiona)

Designation Location Code

(NUREG-0473) (Shoreham REMP) Location Description

WAl 13G2 Surface, background area, 13.2 mi, W
WA2 14C) Surface, cutfall area, 2.1 mi, WNW

WA3 3C1 Surface, outfall area, 2.9 mi. NE

Wbl 281 Potable Water, well on site, 0,1 mi, NNE
Wb2 1352 Pot-“le Water, well on site, 0.2 mi, W
wdl A4 Sev.sent, beach, 0.4 mi, NNE
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SNPS-1 ODCM

TABLE 5-5
RADIOLOGICAL ENVIRONMENTAL .
MONITORING PROGRAM (REMP) '
INGESTION MONITORING STATIONS

Functional
Designation Location Code
(NUREG-0473) (Shoreham REMP) Location Description
la 1381 “itk, Goat Farm 1,90 Mi, W
la2* 10F1 Milk, Goat Farm, 9.2 Mi, SSW
862 Dairy (Cow), 10.8 Mi, SSE

Ibl 3C1 Fish and Invertebrates, Outfall

Area, 2,9 Mi, NE
1b2 14C1 Fish and Invertebrates, Outfall

Area 2.1 Mi, WNW
153 13G2 Fish and Invertebrates, Background,

13.2 Mi, ¥ ‘|I'
lel 881 Food Product, Local Farm, 1.2 Mi, SSE }

|

Ic2 6821 Food Product, Condzella's Farm, 1.8 Mi, ESE |
led 12H1 Food Products, Background Farm, 26 Mi, WSW |

*Samples will be obtained fror one of the locations listed as available, Priority
will be given to the first of the two locations listed. If samples are unavaile
able from that location, substitution will be made from the second location
listed.
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FIGURE 5-

ONSITE SAMPLING LOCATIONS
RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM

SHOREHAM NUCLEAR POWER STATION - UNIT |
OF FSITE DOSE CALCULATION MANUAL
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/ FIGURE 5-2

OFFSITE SAMPLING LOCATIONS
RADIOLOGICAL ENVIRONMENTAL
MOMITCRING PROGRAM

SHOREHAM NUCLEAR POWER STATION-UNIT |
CFFSITE DOSE CALCULATION MANUAL
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SNPS-1 OD7M

‘ APPENDIX B

DERIVATION OF PO‘J
m? , mrem/yr

)15 the dose conversion factor due to combined effect of
wCi/sec

Po1J (

ingestion of leafy vegetables, ingestion of stored vegetables, (fruits, vegetables,
and grains), and contaminated ground pathways.

The dose delivered to organ, i, due to the ccmbined effect of the 3 pathways were
calculated for each radioisotope, 1, using a computer code based on Regulatory
Guide 1.109, Rev, 1 methodology and default parameters.

The computer isotopic dose rates output were normalized to unit isotopic release
rate and deposition factor with the equation:

Dcis * OLis * Usiy

T
3.17410°¢ * ¢, * 0/Q
where:
Dcij © gf1culated contaminated ground dose to organ, j, from isotope,
‘. DL1J = Calculated leafy vegetable ingestion dose to organ, J, from

isotope, 1,

Ds1j = Calculated sorted vegetables duse to organ, j, from isotope, 1,

¢ = Gaseous effluent release rate of isotope, 1, (Ci/yr)

0/Q . geposition factor (m'z) as used in calculation of Dcij. DLiJ,
siJ.

3.17‘10'2 = The number of yearg per second (3.17 x 10'8‘ t.mes the number
of uCi per Ci (107),
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