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INTRODUCTION

This submittal complies with the format described in
Regulatory Guide 1.21, "Measuring, Evaluating and Reporting
Radiocactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Efflueants from Light-Water
Cooled Nuclear Power Plants", Revision 1, June, 1974.

Throughout this report "Technical Specifications" and
"ODCM Controls" may be used concurrently due to the use of
dual controls during implementation of NRC Generic letter
89-01.

The following information is included as Taples to this
report:

- A summary of the gaseous and liquid effluent releases
for the report period. Where "0.00E+00" is used, it
denctes the less than detectable level for the given
isotope.

- Composite particulate air samples counted for bets
emitters (eg. Sr-89, Sr-90) are submitted to an cffsite
vendor laboratory for analysis. Since data for the
fourth quarter particulate air samples had not yet
become available at the time this report was prepared,
it will be necessary to submit an addendum in the
future if fourth quarter particulate air samples
results are reported >LLD.

- Since Limerick Technical Srecifications/ODCM Controls
for liquid and gaseous effluent releases are prescribed
in terms of quarterly and annual offsite doses,
"percent Technical Specification/ODCM Control" is
entered as 0.00E+00.

- A summar_ of solid waste dispositioned during the
report period, to include: total activity shipped by
waste type and an estimate of the error in the reported
totals; the estimated composition of ea.h type of waste
by isotope; the number of shipments, mode of
transportation, destination, type of container, total
container volume, and solidificaticn agent.
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SITE! LIMERICK 3927007750

UNIT? U1
UEER! MOK
DATE? 02710792 09140

.FL'UENT AND WASTE DISFOSAL REFORT

BASEOUS EFFLUENTS <=~ SUMMATION .~ ALL RELEASES

e e e e e G e e e R R W R e R e e e e e e e e e e

! UNITS ¢ OQUARTER ¢ QUARTER (EST. TOTaAL!
H H 3 : 4 t ERROF, X ¢

A. FISSION AND ACTIVATION GASES

R AR A e S e e R e el e R e RS e R R T e e B W R R R R R SR G R R A S e R R R e e R e e e e e B A e e e e

1. TOTAL RELEAEE ¢ €1 ! 0.000E400 t O0.421E+40! 3 0, 451E+0” H
v 2+ AVERAGE FKLEATE tUCT/SEC! 0.000E400 1 0,530E400 ¢
H RATE FOR FERIDD H : ! :
¢+ 3, FERCENT OF TECHNICAL? 4 ! 0.,000E4#00 { 0.200E+00 ¢
5 SPECIFICATION LIMIT ! : H :

B, I0DINES

H TOTAL IODINE 131 + €1 ! 0.000E400 ¢ 0.000F400 ¢ O.4S2E402 ¢
.2. -‘-WEF.AG[ RELEASE tUCI/SEC:! 0,000E+0C ¢ 0.000E+00 3
RATE FOR FERIOD : : ' :

! 2. PERCENT OF TECHNICAL:? b4
! SPECIFICATION LIMIT 1

B T b e L e pe—

- A e B e T e e

v 1. FARTICULATES WITH

- -

SRR 2 ! O.000E4+00 ! 0.924E-04 ! 0.453E402 ¢

H HALF-LIVES >8 DAYS : H ! H
i 2+ AVERAGE FELEAS; tUCI/ZSECS 0.000E400 ¥ 0.1186E-04 ¢
H RATE FOR F”RIOD : : : H
! 3, FERCENT OF TfCHNICQLZ ) 4 ! O.000E400 ! C©.000E+00 !
i SPFECIFICATION LIMIT ¢ H : H
4, GROSS ALFHA I ¢ 0.000E400 ¢ O.000E400 ¢
! RADIQACTIVITY ! ' : !

D, TRITIUM

¢+ 1. TOTAL RELEASE SR < ! 0.000E+00 ¢ ",000E400 ¢ 0, 45’E*0° H
‘2. AVERACE RELEASE tUCI/EECY 0.000E400 ¢ 0.000E400 !
H RATE FOR FERIOD ' : : :

D T I e e o E e ——

! 3. PERCENT OF TECHNICAL: 4 :t 0.000E+00 ¢ 0,000E+00
H SFECIFICATION LIMIT ! H '

M s e e e W R e M e G s R e W e e e e e e R e e e R A S A e e e e e e e e e e

-4D
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SITE: LIMCRICK
UNIT? Ut
USER! MGR
,TE: 02/10/92 09141
FFLUENT AND WASTE NISFOSAL REFORT
GASEQUE EFFLUENTS FOR RELENSE FOINT! 1 NORTH ETACK
CONTINUOUS novs EATCH MODE
: Nuchvsq ! UNITE ! QUARTER ¢ aunnrrp ! QUARTER ! auas1sa :
H RELEASED H ! 3 H 4 H 3 : 4 -
2., I0DINES
! 1131 B ! 0.000E400 ¢ 0,000E400 ¢ O.000E400 : 0.000F400
! 1133 { C1I ! 0,000E400 ¢ 0.000E400 ¢ 0,000E400 ! 0.,000F400 ¢
¢ TOTAL FOR 3 ! ! 4 ! s
¢ PERIOD ¢ 1 ! 0,000E400 ¢+ O.000E400 ¢ 0,000E400 ¢ 0.000E+00 !
t CARDVE) ' : : ! : :

N e e e e e e G e e e e M e e e e R e e e e S e e S e G e e R e e G S R S B e e e e R G e e e e e W e e R e e e s e

S v e W O G e e e R R e W O s e e e W e R T W G WA e e e e e R e e e e e e e e e R e e R e e e e

0.000E400 ! O0.000E400 1 O, 000E4+00 1 O, 000E4+00

.
.
D
.
.

SN e R e e e e e e e e e e e e e e G R e e e e e e W e e e e M e e e e e R e e T e e -

¢ MN3S4 ¢+ C1 0.000E+00 ! 0.,000E4+00 ! 0.,000E400  ©.000E400 ¢
t FESS @ CI i 0,000E400 : 0,000E400 { 0.000F400 { 0,000E+00
1 COST  t CI f 0.000E400 ! 0.000E00 { 0.000E+00 ! 0.000E400 !
¢ Ogen. 3 . C1  t 0.000£400 : 0.000E400 i 0,000F+00 i 0,000E400 *
© ZNSS 1 €It 0.COOE400 : 0.000E400 ! 0,000E400 t 0.000F$00
; sRES 1 CI 0.000E400 ! 0.000E+00 § 0.000E400 i 0.000F+00 |
© SRO0  t €I ! 0.000E400 { 0.000E+00 : 0.000F400 § 0.000E400 f
© ZRS  © C1 1 0.000E400 : 0,000E400 : 0,000E+00 ¢ 0,000E400
|t SBi24 t CI t 0,000E400 t 0.000E400 i 0.000E400 i 0.000E400 :
|t CE134 1 €I i 0,000E400 § 0,000E400 § 0.000F400 i 0.000E400 ©
@ i i i
; ' ESI’” v €1 | ¢! 0.000E+400 | 0,000E400 ¢ 0.000E400 : 0Q.000FE400 @
w
|
!

ENTER L C 2 TD ERASE SCREEN AND CONTINUE ¢ C

R B L






SITE:
UNIT!
UEER:
rE: 02710/92 09142

®

vl
MGE

FLUENT AND WASTE DISFOSAL REFORY

R e e e A e R R R e e R T e e e e e e

LIMERICK
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CASEQUE EFFLUENTS FOR RELEASE FOINMT! 2 UNIT 1 - SOUTH STACK
CONTINUQUE MODE FATCH MODE
¢ WUCLIDES ¢ UNITE | GUARTER : OQUARTER § OQUARTER { QUARTES ¢
{ RELEASEL 3 : 2 H 4 ! 2 : 4 H
1. FISSION CASES
©ARAL 1 €1 1 0.000E400 i 0.000E400 i 0.000E400 1 0.000F+00 !
:-‘;;é;;--.--;--E;“_;“8-;855;;8‘;-;-;;05+;0 ! 0.000E400 ! 0,000E400 ¢
© KRESW  t €1 1 0.000E400 i 0.000E400 t 0.000E400 ! 0.000F400 !
i KRGS 1 CI i 0.000E400 i 0.000E400 f 0.000E400 i 0.000E+00 !
© KRB7 i €I i 0.000E400 i 0.000E400 ! 0.000F400 i 0.000E400 !
@ ';: i o1 i 0.000E:00 1 0.000E400 1 0,000E400 § 0.000F400 :
P KRB 1 CI 1 0.000E400 { 0.000E400 { 0.000F+00 ! 0.000E+00 §
© KKSO €1 i 0.000E400 i 0.000E400 1 0.000E400 i 0.000F+00 ¢
P XELIIW  © €1 1 0,000E400 { 0.000E400 i 0.000E400 i 0.000E+00 :
t XE13IM f CI ! 0,000E400 1 0.000E400 ¢ 0.000E400 i 0.000F400 :
©XE1TZ f €1 i 0.000E400 § 0.390E400 { 0.000E400 i 0.000F4+00 !
t XELTSW 1 C1 i 0.000E400 i 0,000E400 i 0,000F400 : 0,000F+00 !
""" XEITS 1 CI i 0.000E400 { 0.000E400 i 0.000E400 § 0.116E4+60 :
P XE127 €1t 0.000E400 { 0.000k..0 i 0.000E+00 i 0.000F400 !
t XE138  t C1 1§ 0.000E400 i 0.000E400 i 0.000F$00 i 0.000E+00
B TR R TR SRR R e
t FERIOD 3. £8 ! 0.000E+0D ! O,3%0CE+00 ! C,O000E#+00 ! 0.115E400 ¢
v lAaROVED ' i H : ! :

W S e S N RS e R S R AR G e G e AR W A e e T S e S e e e W R e e e e e e e A R S e e S e e s e e e e e o e

‘TER { C 1 70 ERASE

SCREEN AND

CONTINULE ¢
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SITE! LIMERICK
UNIT! Ul
USER! MGE

QTE: 02/710/92 09143
FFLUENT AND WASTE DISFOSAL REFORT

B

GASEOUE EFFLUENTS FOR RELEASE FOINT! 2 UNIT 1 - SOUTH STACK

e

CONTINUOUE MODE FEATCH MODE
! NUCLIDES § UNITS : OUAKTER ¢ GUARTEK : OQUARTER ! OUARTER 1
! RELEAEBED | : 3 ! 4 : 3 H 4 H
2, TODINES
' 1131 i €1 i 0.000E400 i 0.000E400 { 0.000E400 i 0.000F+00 ¢
© 13133t €1 1 0.000E400 i 0.000E0U i 0.000E400 : 0,000E+00 ®
i ToTAL FOR ¢ g L TR T e
¢t FERIOD ¢! €1 ! 0.00CE4+00 ¢ 0,000E#00 ! OC00E#CO ! 0.00C0E#00 ¢
i (ARQVE)D H : H : ! .
« PARTICULATES

‘"EI;' 1St 0.000E400 { 0.000E4+00 i 0.000E400 i 0.000E400 :
§ CRSL 1 C1 1 0.000E400 § 0.871E-04 1 0.000E400 i 0.531E-0% 1
{ NSA I i 0.000E400 i 0.000E400 f 0.000E400 1 0.000E+00 ¢
t FES® ¢ CI 1 0.000E400 : 0.000E400 i 0.000F+00 i 0.000E+00 1
© COSE ¢ CI i 0.000E400 i 0.000E+00 i 0.000E400 i 0.000E+00 !
{060 i CI i 0.000E400 i 0.000E400 ! 0.000E400 ! 0.000E400 *
© ZNES  t CI i 0.000E400  0,000E400 i 0.000F+00 i 0.000E+00 !
© SRES 1 CI i 0.000E400 { 0.000E400 i 0:000E+00 § 0.000E400 !
t RS0 1 CI i 0.000E400 i 0,000E400  0,000E+00 1 0.000F400 *
t ZR9S  t C1  f 0,000E400 { 0.000E+00 I 0.000F400 i 0.000E400 !
© SP124 1 CI t 0 QOOE400 i 0.000E00 i 0.000E400 § 0.000F+00 1
t CE134 1 CI t 0,000E400 i 0,000£400 § 0.,000E400 i 0.000E+00

‘“££{§£°""'§""EI'"f""'8851657'8'558;;56'.7'5”588?:55'75‘858588'?
D 8137t CI 1 0.000E400 { 0.000E400 { 0.000E400 { 0.000E+00 !

il e USSR ———

ENTER L C 1 TO ERASE SCREEN AND CONTINUE ¢ C
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SITE! LIMERICK
UNIT? U1
USER? MGR
TE: 02710792 09143
EFFLUENT AND WASTE DISFOSAL REFORY

B L R

GASEOQUS EFFLUENTC FOR RELEASE POINT: 2 UNIT 1 - SOUTH STACK
CONTINUQUE MODE BATCH MODE

! NUCLIDES ! UNITES ! QUARTER ¢ QUARTER ! QUARTER 1§ QUARTER 1

¢+ RELEASED ' 2 : 4 H 3 B 4 ‘

e T . e e e e e e e e S e AR B W e R SR S e S e R e e e e e e e e e

3« FARTICULATES (CONTD)
! 0.000E400 ¢ O.,000E40C ! O.000E400 ¢ O.000E#+00 !

. b T R

T
o { 0 00E+0“ ! 0.,000E4+00 ¢! O.000E400 ¢ 0,000E4+00 !

CEl144 + C1I ¢ O.O00E400 ¢ 0,000E400 3 V.OOOC+O“ ! 0.000E400 ?

+ TOTAL FOR 1 : : : ' H

¢+ FERIOD 1 CI ¢ 0.000E400 t O0.B71E~049 ¢ 0,000E400 ¢ 0.,531E~0F ?

: ABROVE : : : : ! H
"TE‘ C € 3 T0 ERASE SCREEN AND CONTINUE 3 C






R B R R B I R R R O R R T IR R R R R R R R TR ETON IS, - e — - F R — g o - - - = -

d F JNNILNOD ONY N3I3435 389WM3 01 € 2 7 M3LN3

: 0043000°0 f 0043000°0 ¢ 0043000'0 ? 00+3000°0 & 13 1t  (ETS3 4
| 00430000 ! 00+3000°0 ¢ 00+3000'0 : 00+3000'0 ¢ I3 1  9E183

{ 00430060 ¢ 0043000°0 : 00+3000°0 : 0043000'0 ¢ 13 :  bETSd
: 0043000'0 : 0043000°0 ! 0043000°0 § 00+3000°0 ¢ I3 3 bItds
: 00430000 ¢ 0043000°0 { 0043000°0 ¢ 00+3000°0 § 13 1§ GeNZ
} 00430000 ¢ 00430000 ¢ 0043000°0 § 0043000°0 § 13 §  0s¥s
{ 9043000°0 ¢ 0043000°0 1 0043000°C 1 00+3000°0 ¢ 13 f  4a¥s
| 004300070  00¥3000'C § 0043000'0 i 00+3090°3 1 13 i GNZ

cc¢mooo.o ¢ CO+3000°'0 1 00+43000°0 1 Q00+3000'0Q0 ¢ I3 ¢ 0?0 ¢

N e i e e SR e A e e e e e e ek e e e e e e S e T S e e AR e e e e R e e e e e R S S W e A e e

CO+3000'0 ¢ 00+3000°C 1§ CGO+3000°'0 ¢ 00+3000'0Q ¢ Ia ¢ 8503

-

; oo*uooo.o ¢ QO+300C0 ¢ oo+uooo ¢ 00+3000'0 ¢ 1y 1 6534
. oo+mooo.o ¢ 0030000 ¢ oo*uooo ¢ 0043000°C ¢ I3 PONW
: oo.uooo.o ¢ OCHI000'Q § Q0+3000°'0 + 00+3000°'0 ¢ I3 [543 4

:C+ucoo ¢ 00+3000°0 ¢ 00#30C0°'0 ¢ 0043000'0 ¢ a bId

e e e b L

SILVINITLINVS ‘T

.
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3927007790 FAGE ¢ OF 12

SITE: LIMERICH
UNIT? U1
USER! MGR

qvc: 02/10/92 09144
FFLUENT AND WASTE DISFOSAL REFORT

B

GASEOUS EFFLUENTS FOR RELEASE FOINTI 3 UNIT 2 - SOUTH STACK

CONTINUQUE MODE EATCH MODE

{ ONITES -3 nUHf TER ¢ QHM TEF i QUARTER | GQUARTEN
. 4 4

SRR e U ST ST o e SR S — - ————— e R R e L e

EAL40 P C1 1 0.000E400 ! 0.000E400 : 0.000E400 i 0.000E400
! CE141 ! LT i 0.000E400 ¢ 000:+ﬂn ! 0.000E400 ! 0.000E40¢
! CE144 t CI 1 0.000E400 : 0,000E400 i 0.000E400 ! 0,000E400
! TOTAL FOR ¢ : 1 i :
! PERIOD ! CI ! 0.000E+00 ¢ 0,000E400 ! 0.000E400 ! 0,000E+00
't O(AROVEY 4 : ! ? !

.‘75." £ C 270 ERASE SCREEN ANI' COMTINUE ¢ C

. e S We e S R e e e R W ee e e
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SITE: LIMERICK
UNIT? Ul
UEER?! MGF

’TE: Q2710792 0914%
FFLUENT AMD WASTE DISPOSAL REFORT

T e I

GASEQUS EFFLUENTS FOR RELEASE FOINT: 4 !OT MAINTENAMCE SHOF

- AR SR e e AR W S S SR R R RE BE A e R G S e e e R SR S e e e e e

CONTINUOUE MODE BATCH MODE

: NUCL‘DE‘ ! UNITE 3 GUARTER ¢ QUARTER ! QUARTER ! QUARTER 1
t FRELEARED H : H : '

i il R R

E";;Z}'""""?"E}"'E"ﬁTEZBEIBR‘?'E’BBBEIBE"E"B 000E400 ¢ 0.000F400 ¢
© KREIM ¢ CI i 0.000E400 § 0,000E400 i 0.000E400 t 0.000F420 !
L OKEEN  f CI  f 0.000E400 : 0.000E400 { 0,000E400 f 0.000E400 !
T OKRES 1 €1t 0.000E400 { 0.000E+00 ¢ 0.000E400 { 0.000F400 @
{ KRE? 1 CI 1 0.000E+00 { 0.000E+00 i 0.000E400 t 0.000E+00 !
@ 'f"c 1 CI  0.000E400 1 0.000E400 § 0.000F400 1 0.000E400 !
t KRES i CI  t 0,000E400  0.000E430 { 0.000E400 § 0.000E+00 !
©OKRSO 1 CI 1 0,000E400 i 0.000E400 i 0.000E400 1 0.000F400 :
© XEI3IM  t CI 1 0.000E400 § 0.000E400 i 0.000F400 § 0.000E400 !
© XELZIM 1 CI t 0.000E400 { 0.000E400 ! 0.000E400 { 0.000E400 !
© XE1IT  t CI i 0.000E400 § 0.000E400 1 0.000E400 i 0,000E400 1
©OYELTSH  f CI  0.000E400 : 0.000EF00 { 0.000EH0D § 0.000E+00 ¢
OXELZS 1 €1t 0,000E400 i 0.000EL00 i 0.000E+00 i 0.000E100 ¢
© XE13?  t C1 i 0,000E400 { 0,000E400  0.000E400 { 0.000E490 ¢
D XEITE f C1 f 0.000E400 1 0.000E400 § 0.000E100 { 0,000F400 |

PR e SR R S AT R S S S G Be. A W O  S A Sn B — e  e e e W A S e G e e

t FERIOD
Y CAROVE)

B G S e e e R SRS e e N A i . e G e e N e e e S SR e e e e s e

t TOTAL FOR ¢

‘TEF: L € 1 70 ERASE SCREEN AND CONMTINUE ! C
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SITE! LIMERICK
UNIT: U1
USER! MGR
TE’ 02710/92 0914%

EFFLUENT AND' WASTE DISFOSAL REFORY

GASEQUS EFFLUENTS FOR RELEASE FPOINT! 4 HOT MAINTENANCE SHOF

B R

CONTINUOUS MODE BEATCH MODE

! NUCLIDES 1
¢ RELEASED ¢

D e T T e . T e T R e

e e e e e R e e e R SR R W AR e e e e R W R R W e S e SR e e R e S e e e e e e B e T e G R e e e e e e e R e e e e e e

to113 PC1 1 0.000E400 ! 0.000E400 ! 0,000E400 i €,000£400 ¢
11133 { C1 t 0.000E400 i 0.000E+00 1 0.000E400 3 0.000E40C ¢
! TOTAL FOR ! ; : : : :
t PERIOD P CT 1 0.000E400 ! 0.000E4+00 § 0.000E400 ! 0.000E40D ¢
! (ABOVE) ¢ : ! 2 : !

Bt L R

L e o s i e
£ CRSL  t CI f 0.000E400 : 0.000E+00 i 0,000E400 i 0,000E+00 !
AT P w e i e 1
t FESS CI 1 0.000E400 i 0.000E400 i 0.000E400 { 0.000E400 !
© COSE 1 CI i 0.000E400 § 0.000E400 i 0.000E400 § 0.000E400 !
© 060t CI f 0.000E400 ! 0.000E400 f 0.000E400 § 0.000F400 :
©ZNES 1 CI  t 0.000E+00 ! 0.000E400 i 0.000E400 § 0.00°E400 ¢
: §RES i CI { 0.000E400 i 0.000E+00 i 0.000E400 § 0.000E400 !
© SRP0 1 CI { 0.000E400 { 0.000E400 § 0.000E400 { 0.000F+00 :
© ZROS  t CI { 0.000E400 i 0,000E+00 i 0.000E400 { 0.000E400 i
t SB124  t CI § 0.000E400 & 0.000E+00 i 0.000E100 § £.000E400 !
{ CE124 1 CI ! 0.000E400 : 0.000E40C I 0.000E400 i 0.000E400 !

"EQISQM"T?I-"2'55885_;66'?’8”656,5;&5'Z"é“&;éé%&”7"8"65552"2
{ €8137 i C1 1 0,000E450 5 0.000E400 ! 0,000C+00 ! 0.000E400 !

ENTER L C 2 TO ERASE SCREEN AND CONTINUE ¢ C



SITE?
UNIT!

USER!

b |
MGE

T£1 923/107

EFFLUENT AND WASTE DISFOSAL REFORT

L L

SEQUS EFFL

B e e

LIMERICK

92 0%914¢

UENTS

T L L L

FOR

RELEASE

FOIMT:

3927007790

CONTINUDUS MODE

e e e e e S e e s S B e S BB AE S S S SN W W e W e e e S G NS GRS S e e G N R e W e R R e S W e S S M G R W e e R e e e

T T e e e

4 MOT MAINTENANCE

- e e e e 6w

PAGE 12 OF 12
SHOF
BEATCH MODE
t QUARTER
‘ B

. -

t 8a140

' CE144
CE144

: TOTAL FOf

! FERIOD

! (ABOVE)

“I'TEP il

. ~Y
. - -
STl
: C1

TO ERASE

: 0.000E400

SCREEN AND

! 0.000E400 § 0.000F400 : 0.000E400

! 0.000E4+00 ¢ 0,000E400 ¢ 0,000E400

! 0,000E400 ¢ 0.000E+00 ¢ 0,000F400
b e e S e T

! 0.000E4+00 t ©.000E4+00 ¢ 0,000E400

: ; :

: : :

CONTINUE ¢ C



i1.

TABLES

B. SUMMARY OF RADIOACTIVE LIQUID EFFLUENTS

July 1, 1991 to December 31, 1991

Six (6) pages are included in Table B

3927007790



SITE: LIMERICK 3927007790
UNIT: U1

USER? MGR

DATE? 02/10/92 0914¢

.FL—UENT AND WASTE DISFOSAL REFORT

O R I S L

LIGUID EFFLUENYG -~ SUMMATION OF ALL RELEASES

A . e e e e e e e e R W e PR o E o e

' UNITC ! QUARTER ¢ QUARTER IEST. TOTAL!
H : k. : a ERROR» % ¢

L e i e LS

Ay FISSION AND ACTIVATION FPRODUCTS

e e e e e A SR S e e e S e e A B S e G e R R R e SR e R SRR B W e S R S e T e T e e P e e

¢ 1. TOTAL RELEASE (EXCL.: CI ! 0.480E-02 1 0.,2%3E-02 1 0.4630E401 ¢

H TRIT 9 CASE’» ALFHﬁ)! H ' : :

{2+ AVERAGE ﬂILU!Eﬂ ’UCI 'ML ¢ 0.11%E~06 ! 0,826E-07 1

H CONC., DURING FERIOD H H

¢t 3, PERCENT OF : % t C.000E4+00 ¢ 0.000E400 3

! AFPLICARLE LIMIT : H H H

E, TRITIUM

& 1. TDTAL FELEACE I o : 0.115Ei01 o 13“E+01 : é’“£+41 :
02. AVERAGE DILUTED PUCTI/ /ML ¢ 0,201E-04 | 0,26%9E~04 3

: CONC. DURING FERIOD 3 : : :

t 3. PERCENT OF : p 4 ! 0.000E+00 ! 0,000E400 ¢

' AFFLICARLE LIMID : : : :

- .- e e S AN e e e W R W A W R AR R e W R e G e R R R A e e e e e R W SR e R S e e

Co DISSOLVED AND ENTRAINED GASES

B L T L o e e T

{ 1. TOTAL RELEASE R N { 0.445E-03 1 48JE-03 1 0.430E+01 ¢
i 2. AVERAGE DILUTER tUCTI/HML ¢ 0,814E~08  0,100E~07 ¢
' CONC. DURING PERIOD ¢ 1 ! :
! 2+ PERCENT OF : pA { 0.,2076-02 1 0,R02E~02 3
' APPLICARLE LIHTT ! : : H

B T . e e R T

v 1, TOTAL RELEASE S ! 0.000E+00 3 ‘00“E4“0 L ¢ O”OE+0n H
VOLUME WASTE RELEASED (LITERS ! 0.157E+07 1, 0.120E407 3 -0,000E4+00 ¢
(FRIOR TO DILUTION) : : : : '

e e e e e S e e B e R e e A R G e e S e S TR e S e S e R W e e S e e e e e e S e e e e R e

. R e G e G G AR S WS R S e e e SN e G e e R eGSR B e e e e R R e e 6 W e e e W e e N e R e e N

Fo VOLUME DILUTION WATER ILITERS
! USED DURING FERIOD H

e e e e S e e e G S e e A e e e e e W e e e e S W A e W e e e e e AN e e e e e A W SR e B S e e R e R e e e A e e



SITE! LIMERICK 3927007790 FAGE 1 OF ¢

UNIT?! U1
USER? MGE

,‘1[3 02/10/792 0R1 44
FFLUENT AND WASTE DISFOSAL REFORT

b o R S S

LIGUID EFFLUENTE FOR RELEASE FOINT! 1 LIQUID RAD WASTE DIESCHARCGE TO SCHUYLKILL R

e I el R e S

CONTINUQUE MODE EATCH MODE
© WUCLINES 1 UNITE i OQUARTER 1§ OUARTER { OUARTER i BUARTER 1
v RELEaASEDI 3 H 3 ' 2 H 3 H 4 H
'~.-;.z””"'“-:-“;;—“?:";;t‘:;;;-;?-;;;boo { 0.115E401 ¢ 04 110.F+"‘ :
© C14 1 CI 1 0.000E400 i 0.000E400 i 0.000E400 ! 0.000F400 ¢
P NA24 €It 0.000E400 { 0.000E400 3 0.000E400 ! 0,000F+00 !
s TR © I 1 0.000E400 ! 0.000E+00 i 0.000F400 { 0.000E+00 !
: CRS1 €1 i 0.000E400 t 0.000E400 § 0,452E-02 ! 0.109E-02 !
L MNSa  t CI t 0.000E400 i 0.000E400 ¢ 0.19BE-0F { 0.E3I7E-04 ¢
B T
© FESE 1 CI i 0.000E400 i 0.000E400 { 0.000E400 t 0.000E400 $
© FESS 1 CI i 0.000E400 t 0.000E400 i 0.000E400 i 0.000F400 !
{ CoSE  t CI i 0.000E400 § 0,000E400 ¢ 0.824E-04 § 0,&BOE-0% 1
{ €060t CI i 0.000E400 1 0.000E400 { 0.478E-03 1 0.540E-03 !
©ONIST  t CI t 0.000E400 t 0.000E400 { 0.000E400 i 0.000E400 !
© ONIES  t CI t 0.000E400 t 0.000E400 i 0.000E400 i 0.000E400 |
© CUG4  t CI i 0.000E400 i 0.000E400 ¢ 0.000F+00 i 0.000E400 !
{ NS 1 CI t 0.000E400 1 G.000E+00 { 0.17BE-02 1 0,611E-03 1
: -"':'£° : CI. t 0.,000E+00 § 0. OO"E;;;—:‘.:;(’)OE;;;“:~0‘.;;&;;;;~;
© EREZ  t CI 1 0.000E40C i 0.000E400 i 0.000E400 { 0,000E400 t
‘ii"EEEZ”'“"'?’”EI’“’?‘&”&Sééléé'?“é"5585166'Q""6855I85"§'6"856E§66'T
t ERSS 1 CI 1 0.000E400 i 0.00OE400 § 0.000E+00 i 0.000E400 i

ENTER L C 1 TO ERASE SCREEN AND CONTINUE ! C

T SN m———— N — R R it ey e e e e e e —

—— N = T



SITE! LIMERICK 3927007790  FAcE 20F ¢

| UNITS: U1
| USER! MGR

,1:: 02710792 09147
FFLUENT AND WASTE DISPOSAL REFORT

| L OUIP EFFLUENTS FOR RELEASE FOINT: 1 LIQUID RAD WASTE DISCHARGE TQ SCHUYLKILL R

CONTINUQUE MODE FATCH MODE

© NUCLINES 1 UNITS i GUARTER 1§ OUARTER ¢ GUARTER | OUARTER 1

! RELEASED ¢ : 2 H 4 ! 3 : 4 :
LIOUID EFFLUENTS (CONTID

: REBE 1 €1 1 0.000E400 i 0.000E400 t 0.000E+00 { 0.000F+00 !

¢ RESS 1 €1 1 0.000E400 { 0.DOOE400 { 0.000E400 { 0.000F+00 !

© REES 1 €1 1 0,000E+00 i 0.000E400 i 0.000E400 { 0.000E400 !

© sReS i C1 1 0.000E400 i 0.000E00 { 0.000E400 i 0.000E400 !

{ R0 1 CI i 0.000E40D i 0.D00E400  0.000E400 f 0.000E400 ¢

@ 551 1t 0.000E400 t 0.000E400 ¢ 0.000E400 1 0.000E400 !

t SR2 1 CI  { 0.000E400 i 0,000E400 ¢ 0.000E400 i 9.000E+00 !

t Y80 1 €I i 0.000E400 i 0.000E400 i 0.00DE$00 i 0.000E400 ¢

{ YoMt €It 0.000E+00 i 0.000E400 { 0.000E+00 : 0,000F400 !

Y91 1 CI t 0.000E400 t 0.000E+00 i 0.,000E400 i 0,000F+00 !

1 Y52 1 CI i 0.000E400 i 0.00OEY00 ¢ 0.000E400  0.000E+00 !

Y91 1 €I 1 0.000E400 { 0.000E400 ! 0.000E400 i 0.000E400 !

' 2895t €1 1 0.000E400 i ©.000E400 ! 0.000E400 T 0.000E400

© ZR®7 1 C1 t 0.000E400 1 0.000E400 § 0.000E40O : 0.000E400 &

:NESS 1 €1 i 0.000E+00 : 0.000E400 i 0.000E400 { 0.000E400 ?

1 M99 i CI 1 0.0006400 : 0.000E00 i 0.000L400 { 0.000E4CO f

i TCO9M  t €I i 0.000E400 ! 0.000E400 : 0.000E400 ! 0.000E400

@ TRl o 00E00 ¢ 0.000E+00 1 0.000E400 1 0,000E400 1

ENTER [ C 3 TO LRASE SCREEN AND CONTINUE @ C



3927607790 FAGE 3 OF ¢

SITE! LIMERICK
UNITS U1
USER! MGR

,n.: 02/10/92 09348
FFLUENT AND WASTE DISPOSAL REFPORY

e

R ——

LIQUID EFFLUENTE FOR RELEASE FOINT! 1 LIQUID RAD WASTE DISCHARCE TO SCHUYLKILL R

e e e e e S N B et e

CONTINUOUE MOIE BATCH MOTE
! NUCLIDES ¢ UNITE ¢ QUARTER ¢ GUARTER ! QUARTER ¢ QUARTER ¢
! RELEABED 2 H 2 H 4 ' 3 ! 4 .

Bl L T L T T O N U OOOOTTOTOTTR e i R e

LIGUID EFFLUENTE (CONTID

PRI T SRR SRR S SRR S S . T R et I

P RU1DZ SR 4 ! 0.000E400 ¢ O,000E400 ! 0.,000E4+00 & 0.,000E+00 ¢

{ RUI10S  © CI i 0.000E400 i 0.000E400 i 0.000E400 ¢ 0.000E400 !

i KULOA 1 €1t 0.000E400 § 0.000E400 i 0.000E+00 i 0.000E400 ¢

{ AGI10M ¢ C1  § 0.000E400 { 0.000E+00 ¢ 0.000E400 i 0.000E+00 :

f TEI2EM 1 CI f 0,000E400 i 0.000E400 { 0,000E400  0.000E$00
@ s::n i ci :o0.000E400 1 0.000E400 ¢ 0.000E400 § 0.000E400 i

{ TEL27  t LIt 0.000K400 i 0.000E+00 i 0.000E+00 § 0.000E+00

§ TEL2eW i CI i 0.000E400 i 0,000E400 § 0.000E400 1 0.0DOE400 1

© TE12¢ © C1 i 0.000E400 i 0.000E400 { 0.000E400 i 0.000E400 ¢
© TE1IM © CI i 0,000E400 1 0.000E+00 : 0.000E40D § 0,000F400 !
¢ TELZ1 €1 ¢ 0,000E400 § 0.000E400 : 0.00CEH00 ! 0.000E+00 !
} { TEL32 i CI 1 0.000E400 i 0.00DEF00 1 0.000EY00 { 0.000E400 1
R T e A St B it il s
i . 1130 S 5 ¢ 0.000E400C : 0,000E400 § 0. 000E+00 I O OOOE+¢O :
|+ 1131 1 C1 i 0,000E400 1 0.000E400 i 0.000E400 1 0.000E400 |
& 1132 G 1 0,000E400 i 0.000E+00 ¢ 0.000E400 i 0,000£400 ¢
4 1133 1 €1t 0.000E400 § 0.000E00 i 0.000E400 3 0.000F+00 !
i 1134t CI  f 0.000E+00 : 0,0006400 i 0.000E+00 § 0.000E+00 1
T e R e g

. R e e e e e e W e e e W A A S W e e e ee we e e e e W R e e e e G e e e R e e e e e A e e e e e e e e e

ENTER C C J TO ERASE ESCREEN AND CONTINUE ! C

S W e e e e e e e e o



SITE: LIMERICK

UNIT?: W

USER: MER -
,T[: L2/10/92 09148

FFLUENT AMND WASTE DISFDSAL REFORT

LIGUID EFFLUENTS FOR RELEASE FOINT! 1 LIQUID RADl WASTE DISCHARCE TO SCHUYLKILL R

L T el e ke

CONTINUOUS MODE EATCH MODE

© MUCLIDES i UNITS : OQUARTER | OUARTER ¢ OUARTER ! GQUARTER ¢

! FELEASED ¢ $ 3 ! 4 : 3 ' 1 |
LIGUID EFFLUENTS (CONTI)

i 5178 1 €1 3 0.000E400 { 0.000E400 i 0.101E-04 1 0.449E-04 I

{ Ce13é €I i 0.000E400 i 0.000E400 ! 0.000E400 { 0,000E+00 ¢

: £e137  t CI  f 0.000E400 i ©.000E+00 § 0.312F-04 ! 0,189r-0%

© 5138 1 CI  t 0.000E400 { 0.000E400 ! 0,000E400 ¢ 0,000E+00 !

© EALI9 t CI t 0.000E400 { 0.000E400 t 0.000E+00 ¢ 0.000E+00 !

‘I'". .

© PA140 1 CI 1 0.000E400 i 0.000E400 ! 0.000E400 i 0.,000E+00 :

; O B s g L et R

+ BA4Z 1 CI ! 0.000E400 i 0.000E400 i 0.000E400 i 0.000E400 ?

@ LA140  © CI f 0.000E400 i 0.000E+00 ! 0.000E+00 i 0.000EL00 :

{ LA142  t P11 0.000E400 i 0.000E400 { 0.000E400 { 0.000E+00 1

f CElAr !t 1t 0.000EF00 ' 0,000EA00 i 0.000E400 f 0.000E+00 }

1 cEiaz 1 CI t 0.000E400 § 0,000E400  0.000E+00 1 0.000E400 :

© CE144 i CI t 0.000E400 | 0.000E400 i 0.000E400 & 0,000E+00 :

i © PRIAT 1 CI i 0.000E400  0.0005400 i 0.000F400 i 0.00CE+00 !

| UTRRian 1 el i 00006400 1 0.000E400 1 0.000E400 1 0.0008400 ¢

1 e 3 E s anaten s 6oivkies § SRR L MR |

! OAS7S $ CI ! 0.000E+00 : 0.000E400 ¢ 0.000E400 : 0.000E+400 !

O 5o il i 0.000E400 1 0:000E400 | 0.000EF00 T 0.000F 100 ¢

- - . en M A e e . - e AN e e e e

ENTER [ € 1 T0 ERASE SCREEN AND CONTINUE ¢t C




"

SITE! LIMERICK 3927007790 "AE = oF

INITE U2
USER! MGK

.H.! 02710, 22 09149
FFLUENT A&ND WASTE DISFOSAL REFORT

i i

LIGUID EFFLUENTS FOR RELEASE FOINT?! 1 LIQUID RAD WASTE DISCHARCE TO SCHUYLKILL R.

e G e e S e e e e M e e e e e SR e e SR R e e e e e e

CONTTINLOUE MODE EATCH MODE
{ NUCLIDES ¢ UNITS ! QUARTER ¢ GOUARTER ! OUBRTER ¢ QUARTER ¢
! RELEASED 1 : 1 ! 4 : 3 t 2 !

e T R e o R i el e dE e

LI0UID EFFLUENTS (CONTID

e e W e e A A S e R e e e e W e e e e e e e e S e S e S R e e R O e A e e e e e e e e e e e e

! NONE t €1 1 0.000E400 { 0.000E400 : 0.000E400 i 0.000F+00
1 TOTAL FOR 1 : : : : ‘
FERION i CI % 0.000E400 : 0.000E400 ! 0,114E+01 ! 0.130E401 !

.t (AROVEY 3 : : : : :
? . YE-133 ¢ CI 1 0,000E400 § 0.000E400 ! 0,29SE-03 ! 0.199F-027 !
LTI, e e o S .V o e Tl . o < i oo i A A e o e e e e e 0 S ke o g i - e
; t XE-138 t CI f 0.000E400 & 0.000F+00 § 0.170E-0F ¢ 0.284E-07 @

i EFFLUENT RELEASE SUMMARY OFTIONS
{ -~ TERMINATE
| 5 -~ ACCUMULATE GASEOUS FELEASES
3 -- ACCUMULATE LIQUID RELEASES
FRINT WASTE SUMMARY REFORT

=

ENTER OFTION SELECTION E 4-4 13 ¢+ 3

e M T R e T A e




11.

TABLES

C. SOLID WASTE DISPOSITION REPORT

July 1, 1991 to December 31, 1991

Four

(4) pages are included in Table C

3927007790



PAGE 1 OF &

SOLID WASTE AND !RRADIATED FUEL SHIPMENTS
PERIOD 07/01/91 TO 12/31/91

A. SOLID WASTE SHIPPED CFFSITE FOR BURIAL OR DISPOSAL(NOT [RRADIATED FUEL)

1. TYPE OF WASTE UNlTY 6 MONTH PERIOD ERROR, X
a. SPENT RESINS, FILVER SLUDSES, m3 2.78E+02
EVAPORATOR BOTTOMS, ETC. cl 3.04E+02 25%
*h, DRY COMPRESSIBLE WASTE, m3 7.756+0
CONTAMINATED EQUIPMENT, ETC. Ci 2.55€+00 25%
c. IRRADIATED COMPONENTS, m3 0.00€+0C
CONTROL RODS, ETC. c1 0.00E+00
d. OTHER (DESCRIBE) o3 0.00E+00
CRD FILTERS & TRASH ct 0.00e+00

*PORTIONS OF THE WASTE IS PROCESSED BY OFFSITE VENDORS (QUADREX, SEG)

ACTIVITY 1S ESTIMATED.

278790
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PAGE 3 OF &

. 5

SOLID WASYE DISPOSITION

HUMBER OF SHIPMENTS

MODE OF TRANSPORTATION

TRUCX
TRUCK
TRUCK

TRUCK

DESTINATION

LIMERICK TO BARNWELL
QUADREX TO BARNWELL
SEG TO BARNMELL

SEG TO BEATTY

5927007790



PAGE & OF &

B, IRRADIATED FUEL SHIPMENTS (DISPOSITION) 5027007790

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION
NO SHIPMENTS MADE

COMMENTS :

1 SKIPMENTS WERE MADE FROM LIMERICK TO QUADREX FOR PROCESSING
14 SHIPMENTS WERE MADE FROM LIMERICK TO SEG FGR PROCESSING.
NO SOLIDIFICATIONS WERE MADE.

ND CHANGES TO THE PCP DURING THE PERIOD O7/01/91 1O 12/31/91.



I1.

TABLES
D. OFFSITE RADIATION DOSE ASSESSMENT

January 1, 1991 to December 31, 1991

One (1) page is included in Table D.

3927007790






3927007790

' TABLES

E. RADIATION DOSES TO MEVM' ERS OF THE PUBLIC DLE TO THEIR
ACTIVITIES INSIDE SITE BOUNDARY

January 1, 1991 *o December 31, 1991

Two (2) pages are included in Table E






. 3927007790 ;’:zxéé

RADIATION DOSE TO MEMBERS OF PUBLIC WITHIN LIMERICK GENERATING
STATION SITE BOUNDARY FOR AFFECTED SECTORS AND DISTANCES

APPROKIMATE GAMMA AIR BETA AIR IODINE/PARTICULATE H-3/RETA-EMITTER
LOCATION SECTOR DISTANCE DOSE,MRAD DOSE , MRAD ORGAN DOSE,MREM INGESTION DOSE,
{METERS ) MREM
FRICK'S LOCK WSW 450 §4.33E-9 1.24E-8 1.20E-5 0.00EOQ
INFO. CENTER ESE B84 7.65E-9 2.189E-8 3.06E-6 ¢.00EOD
R.R. TRACKS w 225 2.06E-8 5.89E-8 4.73E-5 0.00EO

E
2



3927007790

111, ATTACHMENTS

. A. SUPPLEMENTAL INFORMATION

Facility: Limerick Generating Station - Unit 1 and Unit 2
License: NPF-39 (Unit 1) and NPF-85 (Unit 2)

1. Regulatory Limits (ODCM Control Limits)

A. Noble Gases:

1. < 500 mRems/¥r ~ total body = "instantaneous" limits per
€< 3000 mRems/yr -~ skin ODCM Contreol I 3.3.2

2, < 10 mRads ~ air gam.a uvarterly air dose limits per
-~ 20 mRads - air beta DCM Contrel I 3.3.3

3. < 20 mRads ~ air gamma - yearly air dose limits per
< 40 mRads - air beta ODCM Control 1 3.3.3

B. lodines, tritium, particulates with half life > B days:

1. < 1500 mRems/yr -~ any organ - "instantaneous" limits per
(inhalation path) ODCM Control 1 3.3.2
2, < 15 mRems - any organ -~ Quarterly dose limits per
. OUCM Control I 3.3.4
3, € 30 mRems - any organ - yearly dose limits per

ODCM Control 1 3.3.4
C. Liquid Effluents:

1. Concentration < 10CFR20 = "instantaneous" limits per
Appendix B, Table 11, Col. 2 ODCM Control I 3.2.2

2. < 3 mRems - total body ~ qQuarterly dose limits per
< 10 mRems ~ any organ ODCM Control 1 3.2.3

3. < 6 mRems - total body -~ yearly dose limits per
< 20 mRems - any organ ODCM Control I 3.2.3

2. Maximum Permissible Concentrations

Per LGS ODCM Control I 3.2.2, MPCs are not used to calculate
permissible release rates and concentrations for gaseous releases.

The MPCs specified in 10CFR20, Appendix B, Table II, Column 2 for
identified nuclides are used to calculate permissible release rates
and concentrations for liquid releases.



@

392700779V

Average Energy

Based on gaseous effluent releases for the report period, average
beta energy is 0.108 MeV and average gamma enerqgy is .0386 MeV.

Measurements and Approximations of Total Radicactivity

A,

Fission and Activation Gases

The method used is the Canberra Series 90 Counting System;
GS -~ Gao Marinelli,.

Iodine:

The method used is the Canberra Series 90 Counting System;
CH - Charcoal Cartridge.

Particulate:

The method used is the Canberra Series 90 Counting System;
PT « Air Particulate Sample, 47 mm filter.

Liguid Effluents:

The method used is the Canberra Series 90 Counting System
and the Radwaste Liguid Discharge Pre~Release Method with
a 3.5 liter Marinelli,

Batch Releases

L

*

Liguid 93 _Q4
¢ of Batch Releases: 32 22
'otal Time period for batch releases, * 2004 1453
Maximum time period for a batch release, * 99 90
Average time period for batch release, * 62.63 66.04
Minimum time period for a batch release, * 30 60

Average stream flow (Schuylkill River)
during periods of release of effluents 2.57E% 3.96ES
into a flowing stream, gpm

= Minutes



3327007790

B, Gaseous Q3
# of Batch Releases: 10
Total Time period for batch releases, * 1980

Maximum time period for a batch release, * 1440
Average time period for batch release, * 198

Minimum time period for a batch release, * 60

* = Minutes

Abnormal Releases

A, Liquid

None

B, Gaseous
None

Description of LGS Effluent Release Points

Release Point 1 = North Stack, Common

Release Point 2 = South Stack, Unit 1

Release Point 3 = South Stack, Unit 2

Release Point 4 = Hot Maintenance Shop

Ligquid Release Point = LGS Liquid Radwaste Discharge
Description of LGS Liguid Dose Receptors

Receptor 1 = LGS Liguid Radwaste Discharge Point
Receptor 2 = Citizens Home Water Company

Receptor 3 = Phoenixville Water Company

Receptor 4 Philadelphia Suburban Water Company

Receptor 5 = City of Philadelphia Crew Course

-

4
3000
1500

750
240
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ATTACHMENTS (continued)
RADIATION MONITORS OUT-OF-SERVICE CONDITION

On 11/23/91 at 0830, the 2B South Stack effluent sample pump became
inoperable. At that time, the 2A South Stack effluent sample pump

was also inoperable. With both skids inoperable, ODCM Control 3.3

Ac.ion Statement "b" was entered. This Action states in part:

With less than the minimum of radicactive gaseous effluent
monitoring instrumentation chanrels OPERABLE, take the ACTION
shewn in Table 13.3-1, The /iction, from Table 13.3-1 states in
part to take grab samples for noble gas at least once per B hours
and initiate use of auxiliary sampling eguipment for continuous
sampling for iodine and particulate.

Pursuant to the ACTION Statement, iodine and particulate sampling was
immediately initiated, however, the required noble gas grab sampling
did not commence until 11/25/91 at 0725. The cause of the event was
personnel error and the root causes and corrective actions to prevent
recurrence are being determined through the station event
investigation program, During the period where noble gas grab
samples were not taken, Unit 2 was maintaining steady state cperation
at 100% power. No significant evolutions resulting in the release of
radiation to the environment occurred, This noncompliance was
evaluated to be "not reportable" under 10CFR50.73. However, it is
included in this report for information since an LER is not required.
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ATTACHMENTS (continued)
PROCESS CONTROL PROGRAM (PCP), REVISION 8

No changes to the PCP were made during this period. No ma
changes to Radiocactive Treatment Systems were effected dur

period. This is documented in LGS Surveillance Test
ST~0-RRR~990~0,

2

or
ng this
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ATTACHMENTS (continued)

ODCM, Revision 10

This revision incorporated PORC Positions for Radiation Effluent

Tech Specs previously located in Tech Specs and moved to the ODCM

pursuant to NRC Generic letter 85-01.

Five PORC Positions relocated were:

O #5 - In addition to use of the Floor and Laundry Drain tanks,
permits use of the Equipment Drain Sample Tank for releasing
ligquid radwaste to the river.

2. #16 - Permits alternate sampling to occur only when either the
A or B RHRSW Radiation Monitor is inoperable.

3. #24 ~ Directs when alternate sampling for Gaseous Effluent
Instrumentation .s required and what type of sampling should
be implemented.

4. #29 -~ Allows DW/SP purging during OPCON 4 & S

S, #48 - Allows the use of one SBGT filter train during DW/SP
purge.

A copy of the ODCM Revision 10 is submitted under separate cover.
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2.0 REFINIZIQNS e —————————————

The following terms are defined so that uniform interpretation of
these controls may be achieved. The defined terms appear in
capitalized type and shall be applicable throughout these controls.

1.1 ACTION

ACTION shall be that part of a control which prescribes
remedial measures required under designated conditions.

1.2 GCHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary,
of the channel output such that it responds with the necessary
range and accuracy to known values of the parameter which the
channel moniters. The CHANNEL CALIBRATION shall encompass the
entire channel including the sensor and alarm and/or trip
functions, and shall include the CHANNEL FUNCTION TEST. The

CHAMNEL CALIBRATION may be performed by any series of
sequential, overlapping or total channel steps such that the
entire channel is calibrated.

1.3 CHANNEL CHECK ‘

A CHANNEL CHECK shall be the qualitative assessment of channel
behavior during 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 |parameter.

1.4 CHANNRL FUNCTIONAL TEST
A CHANNEL FUNCTIONAL TEST shall be:

a. Analoy channels - the injection of a simulated signal
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 channels - the injection of a simulated signal
into the sensor to verify OPERABILITY including alarm
and/or trip functions.

The CHANNEL FUNCTIONAL TEST may pe performed by any series of
ssquential, overlapping or total channel steps such that the
eitire channel is tested.

1.5  CONTINUQUS SAMPLING

Per ASTM Standard (1987) gection I1 (Water and Environmental
Technology), Velume 11.03, Article D1356; is defined as

H.p.”&
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"gampl ing without interruptions throughout an operation or for
a predetermined time." A CONTINUOUS SAMPLE is the opposite of
a GRAB SAMPLE. The time period involved to secure (shut-down)
ventilation or re-establish sampling of the release pathway
shall meec the intent of CONTINUOUS SAMPLING. consistent with
industry standards the time allowance shall not exceed 8

hours.

DOSE EQUIVALENT 1I-131 shall be that concentration of 1~131,
microcuries per gram, which alorz weuld produce .he same
thyroid dose as the quantity and isotopic mixture of I-131,
1-132, I=-133, I-134 and 1-13% actually present. The thyroid
dose conversion factors used for this calculation shall be
those listed in Table III of TID-14844, "Calculation of
Distance Factors for Power and Test Reactor Sites."

FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of
surveillance Requirements shall correspond to the intervals
defined in Table 1.1.

MEMBER(S) OF THE PUBLIC

MEMBER (§) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does
not include employees of the utility, its contractors, or
vendors. Also excluded from this category ave persons who
enter the site to service equipment or to make deliveries.
This category does include persons who use portions of the
site for recreational, occupational or other purposes not
associated with the plant.

QFFSITE DOSE CALCULATION MANUAL

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the
methodology and parameters used in the calculation of offsite
doses resulting from radicactive gaseous and liquid effluents,
in the calculation of gaseous and liquid effluent monitoring
Alarm/Trip Setpoints, and in the conduct of the Environmental
Radiological Monitoring Program. The ODCM shall also contair
(1) the Radiocactive Effluents Contreols and Radiological
Environmental Monitoring Programs required by Technicai
Specification 6.8.4 and (2) descriptions of the information
that should be included in the Annual Radiological
Environmental Operating and Semi-annual Radiological Effluent
Release Reports required by Technical Specifications 6.9.1.7
and 6.3.1.8. (3) description of meteorclogical monitoring

controls.
“lpl Q
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1,10 OPLRABLE - QPERABILITY

A system, subsystem, train, component or device shall be
OPERABLE or have OPERABILITY when it is capable of performing
its specified functions(s) and when all necessary attendant
instrumentaticn, 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).

1.11 QPERATIONAL CONDITION - CONDITION

An OPERATIONAL CONDITION, i.e., CONDITION, shall be any one
inclusive combination of mode switch position and average
reactor coolant temperature as defined in the Technical

Specifications.

1.12 PURGE = PURGING

PURGE or PURGING shall be the contreclled process of
discharging air or gas from a confinement to maintain
temperature, pressure, humidity, concentration or other
operating coendition, in such a manner that replacement air or
gas is required to purify the confinement.

1.13 RATED THERMAL POWER

RATED THERMAL POWER shall be a total reactor core heat
transfer rate to the reactor coolant of 3293 MWt.

1.14 REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified
in Section $0-73 to 10 CFR part 50.

1.15 SITE BOUNDARY

The SITE BOUNDARY shall be that line as defined in Figure
I2.2~-la.

1.16 SQURCE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel
response when the channel sensor is exposed to a radiocactive
source.

1.17 THERMAL POWER

THERMAL POWER shall be the total reactor core heat transfer
rate to the reactor coolant.

H.P. ﬁ&
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TABLE 1l.1
EREQUENCYX

At least
At least
At least
At least
At least
At least
At least
At least
Prior to

Prior to

once
once
once
cnce
once
once
once
once
each

each

per
per
per
per
per
per
per

per

12 hours.

24 hours.

7 days.

31 days.

92 days.

184 days.

3166 days.

18 months (550 days).

reactor startup.

radicactive release. ‘

Not applicable.

1-$

—_—
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BASES FOR EFFLUENT MONITORING CONTROLS
METEQRQLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological monitoring instrument-
ation ensures that sufficient meteorological data is
available for estimating potential radiation doses to the
public as a result of routine or accidental release of
radiocactive materials to the atmosphere. This capability is
required to evaluate the need for initiating measures to
protect the health and safety of the public. This instru-
mentation is consistent with the recommendations of
Regulatory Guide 1.23 wonsite Meteorological Programs,"
February, 1972.

Site data compiled since January 1972 provide correlation
petween Elevation 1 (Tower 1) and Elevation 1 (Tower 2), and
between Elevation 2 (Tower 1) and Elevation 2 (Tower 2).
This correlation serves as justification for the use of the
appropriate Tower 2 instrument as a back-up to the Tower 1
instrument as shown in Table I3.1-1.

HA2S_DlIINIHﬁ_HHBEﬁIBIGIlD_A8lAI_AHD_SIII_IQHKDABX_IQB
RADICACTLIVE GASEQUS AND LIQUID EFFLUENIS .

Information regarding radicactive gaseous and liquid
effluents, which will allow identification of structures and
release points as well as definition of UNRESTRICTED AREAS
within the SITE BOUNDARY that are accessible to MEMBER(E) OF
THE PUBLIC, shall be shown in Technical Specifications
Figures 5.1.3-la and 5.1.3-1b.

The exclusion area and low population zone shall be as shown
in Figures I2.2-la and 12.2-1b.

BAD19AEII!I_L1QH1D_IIILHIHI.HQNIIQBIHQ.IH&ZBHHEHIPIIQH

The radicactive ligquid effluent instrumentation is provided
to monitor and control, as applicable, the releases of
radicactive materials in liquid effluents during actual or
potential releases of liquid effluents. The alarm/trip
setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM part II to ensure
that the alarm/trip will occur prior to exceeding the limits
of 10 CFR Part 20. 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.

R

Date /6 ¢ NI
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underestimated. The equations specified in the ODCM for
calculating the doses due to the actual release rates of
radicactive materials in ligquid effluents are consistent with
the methodology provided in Regulatory Guide 1,109,
wcalculation of Annual Doses to Man from Routine Releases of
rReactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix 1," Revision 1, October, 1977
and Regulatory Guide 1.113, wgstimating Aquatic Dispersion of
pffluents from Accidental and Routine Reactor Releases for
the Purpose of Implementing Appendix I1." April, 1977.

LIQUID RAUWASTE TREATMENT SYSTEM

The reguirement that the appropriate portions of t'iis systen
pe used when specified provides assurance that th: releases
of radicactive materials in ligquid effluents wili: be kept "as
low as reasonably achievable®. This specifica’ion implements
the reguirements of 10 CFR 50.3%a, General vesign Criterion
60 of Appendix A to 10 CFR Part 5C and the design objective
given in Section II.D of Appendix I to 10 CFR Part 50. The
specified limits governing the use of appropriate portions of
the liguid radwaste treatment systen were specified as a
suitable fraction of the dose design objectives set forth in
section 11.A of Appendix I, 10 CFR Part 50, for ligquid ‘
effluents.

memmmmmﬂ

The radicactive gaseous effluent instrumentation is provided
to monitor and control, as applicable, the releases of
radicactive materials in gaseous effluents during actual or
potential releases of gaseous effluents. The alarm/trip
setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM to ensure that the
alarm/trip will occur prior to exceeding the limits of 10 CFR
part 20. 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.

ROSL EATE

This contrel is provided to ensure that the dose at any time
at and beyond the SITE BOUNDARY from gaseous effluents from
the site will be within the annual dose limits of

10 CFR Part 20 to UNRESTRICTED AREAS. The annual dose limits
are the dose associated with the concentrations of

H.P. &
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This Control applies to the release cf radioactive materials
in gasecus effluents from all reactors at the site.

The required detection capability for radiocactive materials
in gaseous waste samples are tabulated in terms of the lower
of detection (LLDs). Detailed discussion of the [
er detection limits can be found in HASL Procedu
HASL-300 (revised annually), Currie, L.A., "Lim
i)alitative Detectl
Application to Radiochemistry," Lnal. Chem. 40,
586-93 (1986), and Hartwell, J.K., “"Detection Limits L
Radicanalvtical Counting Techniques.” tiantic RiChLJ
Hanford Company Report ARH-SA-215 (June 197%).
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the releases of radicactive material in gaseous gifluents
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surveillance Regquirements inplement the requirements il
Section 1I1.A of Appendix I that conformance with the guics
f Appendix I be shown by calculational procedures based
appropriate pathways in unlikely to be substantially
underestimated. The dose calculation established in the M
for calculating the doses due to the actual release rates f
radicactive noble gases in gaseous effluents are consistent
vith the methodelogy provided in Regulatory Guide 1.109,
nraleculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance
vith 10 CFR Part 50, Appendix I,' Revision I, October 147
and Regulatory Guide 1.111, “Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents 1in
Routing Releases from Light-wWater Cooled Reactors," Revisign
1, July 1977 with site specific dispersion curves and
deposition methodology. The ODCM egquations provided for
determining the air doses at an beyond the SITE BOUNDARY are
based upon the historical average atmospheric conditions
2.4.3 ;ii"_;,LQDLHL:;ALA_i;21&£:LAI¢NIEIILEHL“AﬂL;}Qﬂuéﬁ;i;;;iim;b

PARTICULATE FORM

This contreol is provided to implement the requirements of
sections II.C, III.A, and IV.A of Appendix I, 10 CFR Part 5
The controls are the guides set forth in Section II.C of
Appendix I. The ACTION statements provide the required
operat ing flexibility and at the same time inplement the
quides set forth in Section IV.A of Appendix 1 to assure that
t. e releases of radiocactive materials in gaseous effluents
will be kept “as low as 1s reasonably achievable." The ODCM
calculational methods specified in the Surveillance
Requirements implement the requirements in Section IZI. 5 ©f
Appendix I be shown by calculational procedures based on
models and data, such that the actual exposure of a MEMBER Of
THE PUBLIC through appropriate pathways 1S unlikely to be
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‘I' 2.4.6 TOTAL DOSE

Thie control is provided to meet the dose limitations of

40 CFR Part 190 that have been incorperated into

10 CFR Part 20 by 46 CFR 18525, The control reguires the
preparation and submittal of a Special Report whenever the
calculated doses from plant radicactive effluents exceed
twice the design ohiective doses of Appendix 1. For sites
containirg up to four reactors, it is highly unlikely that
the resultant dose to a MEMBER OF THE PUBLIC will exceed the
dose limits of 40 CFR 190 if the individual reactors remain
within the reporting requirement level.

The Special Report will describe a course of action that
should result in the limitation of the annual dose to a
MEMBER OF THE PUBLIC to vithin the 40 CFR Part 190 limits.
For the purposes of the special. Report, it may be assumed
that the dose commitment to the MEMBER OF THE PUBLIC from
other uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel
cycle facilities at ‘he same site or within a radius of S
miles must be considered. If the dose “o any MEMBER OF THE
PUBLIC is estimated to exceed the requirements of 40 CFR Part
190, the Special Report with a regquest for a variance .
(provided the release condition resulting in violation of 40
CFR Part 190 have rot already been corrected), in accordance
. with the provisions of 40 CFR 190.11 and 10 CFR 20.40%f¢, is

considered to be a timely request and fulfills the
requirements of 40 CFR pPart 90 until NRC staff action is
completed. An individnal is not considered a MEMBFR OF THE
TUBLIC during any period in wvhich he/she is engaged in
carrying out any operation that is part of the nuclear fuel
cycle.

2.5  RADIOLOGICAL ENVINONMENTAL MONITORING PROGRAM

The Radiological Enviroumental Monitoring Program (REMP)
required by this control provides representative measurements
of radiation and of radiocactive materials in those exposure
pathways and for those radionuclides that lead to the highest
potential radiation exposures of MEMBER OF THE PUBLIC
resulting from the station operation. This monitoring
program implements Section IV.B.2 of Appendix I to 10 CFR
Part 50 and thereby supplements the radiological effluent
monitoring program by verifying that the measurable
concentrations of radiocactive materials and levels of
radiation are not higher than expected on the basis of the
effluent measurements and modeling of the environmental
exposure pathways.

"" H.p. &
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INTERLABORATORY COMPARISON PROGRAM

The requirement for participation in an Interlaborat
Comparison Program ensures that independent checks
precision and accuracy of the measurements of radicactive
material in environmental sample matrices are performed
part of the guality assurance program for environm ntal
monitoring in order to demonstrate that the results are
the purpose of Section IV.B.2 of
P

art 50.

reasonably valid for
ppendix I to 10 CFR
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completion of the surveillance when the allowabl
Limits of the ACTION requirements are less than
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inoperable eguipument.

bases from the
section.
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METEOROLOGICAL MONITORING INSTEUMENTATION

-

CONTRQLS

The meteorological monitoring instrumentation channels shown
in Table I3.1-1 shall be OPERABLE.

APPLICABILITY: At all times.
ACTION:

With one or more meteorcological monitoring instru-~
mentation channels inoperable for more than 7 days,
prepare and submit a Specisl Report to the Commission
pursuant to LGS Technical Specification 6.9.2 within the
next 10 days outlining the cause of the malfunction and
the plans for restoring the instrumentation to OPERABLE

status.

SURVEILLANCE REQUIREMENTS
31.1-1Each of the above required meteorolocical monitoring

instrumentation channels shall be demonstrated CFERABLE
by the performance of the CHANNEL CHECK and CHANNEL .
CALIBRATION operations at the frequencies shown in Table
T3.1+3.

.

H.P.
Date £ -2~V
I-17 Rev. /¢
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METEOROLOGIGAL MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENIS
Channel Channel
INSTRUMENT check CALIBRATION

1. Wind Speed

a. Elevation 1 (Tower 1 and Tower 2) D SA
b. Elevation 2 (Tower 1 and Tower 2) D SA

2. Wind Direction

a. Elevation 1 {(Tower 1 and Tower 2) D SA
b. Elevation 2 (Tower 1 and Tower 2) D SA

3. Air Temperature Difference

SA
SA

a. Elevations 266 - 26 ft (Tower 1)
b. Elevations 300 - 26 ft (T wer 2)

oo
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TABLE 13.2-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM

CHANNELS
INSTRUMENT QPERABLE ACTION

Gross Radioactivity Monitors Providing
Automatic Termination of Release

—
.

a. Ligquid Radwaste Effluent Line 1 100

b. A/B RHR Service Water Effluent Line 1/loop rivpd
2. Gross Radiocactivity Monitors Not Providing

Automatic Termination of Release

a. Service Water Effluent Line 1 101
- Flow Rate Measurement Devices

a. Liquid Radwaste Effluent Line 1 102

b. Discharge Line 1 102

Action 100~

Action 101~

Action 102=-

With the number of channels OPERABLE less than

required by the Minimum Channels OPERABLE requirements,

effluent releases may continue for up to 14 days

provided that prier to jnitiating a release:

a. At least two independent samples are analyzed in
accordance with Table 13.2-3, and

b. At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge line valving:

otherwise, suspena release of radiocactive effluents via

this pathway.

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
effluent releases via this pathway may continue for up
to 30 days provided that, at least once per 8 hours,
grab samples are collected and analyzed for
radicactivity by gamma isotopic analysis (Principal
Gamma Emitters, I-131, and Dissolved/ Entrained Gases)
as a lLower Limit of pDetection as specified in

Table 13.2-3 or gross radicactivity (beta and gamma) .
Gross Beta is analyzed ac° a limit of detection of at
least 1N7 microcurie/ml. Gross Gamma is analyzed at a
limit of detection of at least 5N7 microcurie/ml.

With the number of channels OPERABLE less than required
by the Minimum Cchannels OPERABLE requirements, effluent
releases via this pathway may continue for up to 30
days provided the flow rate is estimated at least once
per ¢ hours during actual releases. Pump curves
generated in situation be may used to estimate flow.

H.p., T

Date 0-2-//
I-22 Rev.__gi_




CHANNE]
INSTRUMENT _CHECFH

Gross Radloactlivity Monitors Providing
Automatic rermination of Release

a. Liguid Radwaste Effluent Line i
b. RHR Service Water System Effluent Line D

Gross Radioactivity Monitored Not providing
automatic Termination of Release

a. Ser\ice Water System Effluent Line

Flow Rate Measurement nevices

a. Ligquid Radwaste Effluent Line
b. Discharge Line




ABLE

AT AMAT T
UNCTIONAL 1

rm annunci
itions exl

ingdicactes

downscale failure.

standards and Technology (NIST) or using

at have been obtained from suppliers that

in measurement assurance activities with NIS
jards shall permit calibrating the systen
nge of energy and measurements range. For

HANNEL CALIBRATION, sources that have been

initial calibration shall be used.

consist of verifying

-elease., CHANNEL CHECK
wours on days on which coO
releases are made.

in
S

di
hall
nt

1N
411




ENTRATIQON

'

TR

radicactive material
"RICTED AREAS exceedinc
the concentration t

VEILLANCE REQUIREMENTS

2-1Radicactive ligquid wastes shall be sanmpled and
analyzed according to the sampling and analysis
program of Table I1.2-3.

eters in the ODCM Part II. Section

-he concentrations at the point of

ainta‘ned within the limits of Control




: \STE SAMPLING AND ANALYSIS FPROGEAN

r I 1Y

v ~r Y "
‘-..A'n“'. A Wi

!

a2rmdA

issolved and

Entrained GCases

(Gamma Emitters)

=3

a4

Batcr composlite

il

Fe-55

Principa)l Ga
Emitters"

1-131

Disscolved and
Entrained Gases
(Gamma Emitters)

ice Water M Z H=3
stenm
rffilygent
. Gross Alpha

ne

Grab Sample Composite

W Q , Sr-89. Sr-90

Grab Sample Composite




1227007800

TABLE 13.2-3 (Continued)
TABLE NOTATIONS

2 rhe LLD is defined as the spallest concentration of radicactive
material in a sample that will yield a net count, above systen
packground, that will be detected with 95% probability with only 5%
probability of falsely concluding that a plank observation represents

a "real" signal.

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

4.668
o [
E "V * 2.,22E6 ' Y ' exp (-_%)

LD =

whera:
LLD is the a _priori lower limit of detection as defined above

( as microcuries per unit mass or velunme) ,

s is the standard deviation of the background counting rate or
oé 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, in units of mass or volume,

,22E6 is the number of disintegrations per minute per
microcurie,

v is the fractional radiochemical yield, when applicakble,

_ is the radioactive decay constant for the particular
radionuclide, and

_t for the plant effluents is the elapsed time between the
midpeint of sample collection and time of counting.

Typical values of E, V, ¥, anad _t should be used in calculation.

Tt should be recognized that the LLD is defined as an a priori (before
the fact) limit representing the capability cof a measurement system
and not as an a posterijori (after the fact) limit for a particular

measurement.

H.P. £
Date /- 2-'¥
I-27 Rev., /0O
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. TABLE 13.2-3 (Continued)

X A batch release is the discharge of liquid wastes of a discrete
volume. Prior to sampling for analyses, each ratch shall be
isnlated, and then thoroughly mixed to assure representative
sanpling.

¥ The principal gamma emitters for which the LLD specificaticn
applies include the following radionuclides: Mn-%4, Fe-59,
Co-58, Co=-€0, Zn-6%, Mo-99, Cs~-134, Cs-137, Ce-141 and Ce-144.
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 Radicactive Effluent Release Report
pursuant to Control 3.6.

. A composite sample is one in which the guantity of liquid sampled
is proportional to the gquantity of liquid waste discharged and in
which the method of sampling employed results in a specimen that
is representative of the liquids released. .

. A continuous release is the discharge of liguid wastes of .
nondiscrete volume, e.g., from a volume of a system that has an

. input flow during the continuous release.
f whenever effluent releases are in excess of the monitor's

setpoint.

Date /o-c -/

I-28 Rev. /0O
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T iThe dose or dose commitment to a MEMBER OF THE PUBLIC from
radicactive materials in liquid effluents released from the
site to UNRESTRICTED AREAS (See Figure 12.2-1a) shall be
limited:

a.

During any calendar guarter to less than or equal to
31 mrems to the total body and to less than or egual to
10 mrems to any organ, and

During any calendar year to less than or eqgual to 6
mrems to the total body and to less than or egual to 20
mrems to any organ.

APPLIGABILITY: At all times.
ACTION:

With the calculated dose from tre release of radiocactive
materials in liguid effluents exceeding any of the above
limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a
special Report which identifies the cause(s) for
exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and
the proposed corrective actions to be taken to assure
that subseguent releases will be in compliance with the
above limits. This Special Report shall also include
the radiological impact con finished drinking water
supplies at the nearest downstream drinking water
source.

SURVELLLANCE REQUIREMENTS

1.2.3-1Cumulative dose contributions from liquid effluents for

the current calendar gquarter and the current calendar
year shall be determined using ST-0-104-878-0; which is
in accordance with the methodology and parameters in the
ODCM Part II, Section 1.3 at least once per 31 days.

H.P. g’é

Datesc-2 -V
1-29 Rev._ ‘o
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co

7.2.4 The ligquid radwaste treatment system shall be OPERABLE
and appropriate pertions of the system shall be used to
reduce the radicactive materials in liquid waste prior
to their discharge when the projected doses due to the
ligquid effluent, from the site, to UNRESTRICTED AREAS
(see Figure I12.2-1a) wou'd exceed 0.06 mrem to the total
body or 0.2 mrem to any organ in a 31-day period.

APPLICABILITY: At all times.
ACTION:

a. Wwith radicactive liquid waste being discharged without
treatment and in excess of the above limits, prepare and
submit to the Commission within 30 days pursuant to
Technical Specification 6.9.2 a Special Report which
includes the following information:

1. Explanation of what liquid radwaste was being
discharged without treatment, identification eof
any inoperable eguipment or subsystems, and the

. reason for the incperability.

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

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

SURVEILLANCE REQUIREMENTS
1.2.4-1Dose due to liquid releases from the site to
UNRESTRICTED AREAS shall be projected at least once per
31 days using ST-0-104~878-0.

3.2.4=-2The ligquid radwaste treatment system shall be demonstra-
ted OPERABLE by meeting ODCM controls I13.2.2 and I3.2.3.

Date /c-2 -9/
I-30 Rev. ‘0
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24}"EADIQASIL!E_ﬁAﬁE9QS_EEELHEEI,HQEIIQBIES_LﬁSIB!HEEIAILQH
CONTROLS

3.3.1The radica~tive gaseous effluents monitoring instrumentation
channels shown in Table 13.3-1 shall be OPERABLE with their
alarm/trip setpoints set to ensure that the limits of ODCM
Ccontrol 3.3.2 are not exceeded. The alarm/trip setpoints of
the applicable channels shall be determined in accordance with
the methodology and parameters in the ODCM Part II,
Section 2.2.

APPLICABILITY: As shown in Table I3.2-1.
ACTION:

a. with a radioactive gaseous effluent monitoring instru-
mentation channel alarm/trip setpoints less conservative
than required by the above Control, immediately suspend
the release of radicactive gaseous effluents monitored
by the affected channel or declare the channel
inoperable.

b. With less than the minimum number of radicactive gaseous
effluent monitoring instrumentation channels OPERABLE,
take the ACTION shown in Table I3.3-1. Restore the
inoperable instrumentation o OPERABLE status within the
time specified in the ACTION or explain why this inoper-~
ability was not corrected in a timely manner in the next
Semiannual Radiocactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

3.3.1-1Each radiocactive gaseous effluent monitoring instrumen=
tation channel shall be demonstrated OPERABLE by per-
t~>rmance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION AND CHANNEL FUNCTIONAL TEST operations at
the frequencies shown in Table 13.3-2.

-

4
u.p. &

Date ©-2-%/
I-31 Rev. /0




MINIMUM CHANNEL:
INSTRUMENT ; . OPERABLS

SOUTH STACK EFFLUENT MONITORING
2. Noble Gas Activity Monitor
b. ITodine Sampler
particulate Sampler
d. Effluent System Flow Rate Monitor
e. Sampler Flow Rate Monitor

NORTH STACK EFFLUENT MONITORING

a. Noble Gas Activity Monitor

b. Iodine Sampler

c. Particulate Sampler

4. Effluent System Fiow Rate Monitor

1
e. Sampler Flow Rate Monitor 1

HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MONITOR
Iodine Sampler 1
particulate Sampler 1
Effluent System Flow Rate Monitor 1
sampler Flow Rate Monitor 1

B) OR the Wide Range

The North stack Norual Range radiation Monitors (A Or
stack Effiluent Moni

Monitor may be used to satisfy reguirements for the North

Systen
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TABLE 13,3-)(Continued)

At all times.

During operation of the hot maintenance shop ventilation
exhaust system.

ACTION 111

ACTION 112% -

ACTION 1134 -

ACTION 114

ACTION : TATEMENTS

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway
may continue for up to 30 days provided grab
samples are taken per §T-5-026~-580~* at least once
per 8 hours and these samples are analyzed for
gross activity within 24 hours.

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway
may continue for up to 30 days provided samples
are continuously collected with auxiliary sampling
equipment per St-5-026-580-* as reguired in .
Table I3.3-3.
IF the Sample Pump is operable, a particulate and
iodine sample can be obtained;

the Minimum Channels Operable requirements
are satisfied.

with the number of channels OPERABLE less than
required by the Minimum Channels CPERABLE
requirement, effluent releases via this pathway
may continue for up to 30 days provided the flow
rate is estimated by adding the nominal flcw rates
indicated in P&ID M-26 for each in-service fan.
This shall be documented in the shift Log at least
once per 4 hours.

Wwith the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway
may continue for up to 30 days providea grab
samples are taken per §ST-5-026-580-0 at least once
per 8 hours and these samples are analyzed for
gross activity within 24 hours. The Mechcanical
vacuum Pumps may not be operated during this LCO.

1f release point is the Hot Maintenance Shop
Than secure ventilation because no means exist
to alternately sample the ventilation.

w.p. K

Date/¢c -7
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TABLE 13.3-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
CHANNEL MODES IN WHICH
CHANNEL SOURCE CHANNEL FUNCT. SURVEILLANCE
INSTRUMENT CHECK CHECK CALIBR. TEST 1S REQUIRED

: SOUTH STACK EFFLUENT AONITORING SYSTEM

a. Noble Gas Activity Monitor D M R(2) Q{(1) *

b. Iodine Sampler W(3) N.A. N.A. N.A. -

c. Particulate Sampler wW(3) N.A. N.A. N.A., -

4. Effluent System Flow Rate Monitor D N.A. R Q *

e. Sampler Flow Rate Monitor D N.A. R Q *
= P HORTH STACK EFFLUENT MONITORING SYSTEM 4

a. Noble Gas Activity Monitor D R(2) Q(1) *

b. Icdine Sampler w(3) N.A. N.A. N.A. *

c. Particulate Sampler w{3) N.A. N.A. N.A. *

d. Effluent System Flow Rate Monitor D N.A. R Q *

e. Sampler Flow Rate Monitor D N.A. i Q -
3. HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MCNITOR

a. Iodine Sampler wW(3) N.A. N.A. N.A. LR

b. Particulate Sampler W(3) N.A. N.A. N.A. .

c. Effiuent System Flow Rate Monitor D N.A. R Q *®

d. Sampler Flow Rate Monitor D N.A. R Q *n

§ wide Rance Acc

specification 4.3.7.7.

H.p. X
Date /0 2 ¥
Rev. /@

ident Monitor (WRAM) surveillance is specified in Technical
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TABLE 13.3-2(Continued)

At all times.
During operation of the hot maintenance shop ventilation

exhaust systemn.

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

1.

2.
3.
4

Instrument indicates measures levels above the
alarm/trip setpoint.

Circuit failure.

Instrument indicates a downscale failure.
Instrument controls not set in operate mode.

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

The iodine cartridges and particulate filters will be
changed at least once per 7 days.

H.p. EY

Date_ /0-Z-
I-35 Rev. /¢
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CONTROLS

4.3.2The dose rate due to radiocactive materials released 1n
gaseous effluents from the site to areas at or beyond the
SITE BOUNDARY (See Figure I2.2-1a) 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, iodine-133, tritium, and for all
radionuclides in particulate form with half-lives
greater than & days: less than or egual to 1500
mrems/yr to any organ. (Inhalation pathways only.)

APPLICABILITY: At all tinmes.
ACTION:

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

SURVEILLANCE REQUIREMENTS

1.3.2~1The dose rate due to noble gases in gaseous
effluents shall be determined to be within the above
limits using ST-0104-879-0 in accordance with the
methodology and parameters of the ODCM.

3.3.2-2The dose rate due to iodine-131, iodine-133,
tritium, and all radionuclides in particulate form
with half-lives greater than 8 days in gaseous
effluents shall be determined to be within the above
limits using ST-0104-879~0 in in accordance with the
methodology and parameters of ODCM by obtaining
representative samples and performing analyses in
accordance with the sampling and analysis program
specified in Table I3.3-3.

/-
H.p. (&
Date/o-2 -V
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‘I' TABLE 13.3-3
EAQlQAEI1!E*QASEQ25_!A&2E_5A&2LIEQ_AHD_AHALXEIE_EBQQEAH
Lower Limit
Minimum Type of of Detec&icn
Gaseous Release Sampling Analysis Activity (LLD)
Type Frequency Frequency Analysis (uCi/Ml)
A. Containment P P Principa‘ Gamma
Purge Each Batch Each Purge Emitters ,f
Release Grab Sample
North Stack and Mb Kb Ptincipai Gamma
South Stack Grab Sample Emitters
H=-3
C. Hot Mainten. Continuou:d w® I-131 1E-12
Shop Ventil. Charccal I-133 1E~10
Sample .
Exhaust? and All 3 S
. Release Types Continucus - Principal Ggrma 1E~11
Listed in Particulate Emitters
B above Sample I-131, Others)
COntinuousd Q Gross Alpha 1E~11

Composite Par-
ticulate Sample

Continuousd Q Sr-89, Sr-%0 1E-11
Composite Par-
ticulate Sample

D. All Release COntinuousd Noble Gas Principal Gamma 1E~6
Types Monitor Gross Beta or (Based on
Listed in B above Gamma Xe-113)

. H.p. (B

Date /o-2 -V
I-37 Rev. /€
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CONTROLS

3.1.3 The a'‘r dose due to noble gises released in gaseous effluents
from the site to areas at and beyond the SITE BOUNDARY (See
Figure 12.2-1a) shall be limited to the following:

a. puring any calendar guarter: less than or egual to
17 mrads for gamma radiation and less than or equal to
20 arads for beta radiation and

b. puring any calendar year: less than or equal to 20 mrads
for gamma radiation and less than or equal to 40 prads
for beta radiation.

APPLICABILITY: At all times.
ACTION:
a. With the calculated air dose from radicactive noble gases

in gaseous effluents exceeding any of the above limits,
prepare and submit to the Commission within 30 days,
pursuant to Technical specification 6.9.2, a Special ¢
Report which {ident.fies the cause(s) for exceediny the
1imit(s) and defines the corrective actions that have
peen taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

1.9.3-1Cumulative dose contributions for the current quarter and
current calendar year for noble gases shall be determined
in accordance with the methodology and parameters in the
ODCM at least once per 31 days.

1-40 Rev. O
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alculated dose from the release
33, tritium and all radionuclides 1
half-lives greater than 8 days in gase
exceeding any of the above limits, pre
the Commission within 30 days, pursuan
port

Specification 6.9.2, a Speclal Repor

es the cause(s) for exceeding the limit

the corrective actions that have been t&
he releases and the proposed corrective
taken to assure that subsegquent releases
liance with the above lixits.

REQUAREMENTS

unulative dose contributions for the current
juarter and current calendar year for lodine~l
133, tium and radionuclides in partic
half-lives greater than 8 days shall be Q¢
1 -104~8 in accordance with the me
aneters 1l @ ODCM at least oncCe pex
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lanation of why gasecous radwast
charged without treatment, iden

perable eguipment or subsystenms
the inoperablility

tion(s) taken to resto:
PERABLE status, and

jescriptior

REQUIREMENTD

~-1Doses due to gaseous releases
and beyond the SITE BOUNDARY
once per 31 days using OT-0-104-87
the methodology and parameters
Section 2.4,

5«2The VENTILATION EXHAUST TREATMENT SYSTEM shall be
denonstrated OPERABLE by meeting ODCM Controls I

1 1 — Y
Adasde , ana 1J. . 8
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VENTING QR EURGING
CONTROLS

1.2.6 The VENTING or PURGING of the Mark 11 containment shall be
through the standby gas treatment system.

APPLICABILITYL whenever the containment 18 vented or purged.*

ACTIQN:

a. With the requirements of the above specification not
satisfied, suspend all VENTING and PURGING of the
containment.

SURVEILLANCE REQUIREMENTS

9.3,6=1The containment shall be determined to be aligned for
VENTING or PURGING throuqh the standby gas treatment
system within 4 hours prior to start of and at least once
per 12 hours during VENTING or PURGING of the

containment.

1.3.6-2Prior to use of the purge system through the standby ¢
gas treatment system assure that:

a. Both standby gas treatment system trains are
OPERABLE whenever the purge system is in use, and

b. Whenever the purge system is in use during
OPERATIONAL COMDITION 1 or 2 or 3, only one of the
standby gas treatment system trains shall be used
to prevent damage to both trains should a LOCA
occur (LCO 3.6.5.3 ACTION a applies during this

configuration).

* Except after Containment is deinerted and purged while the

reactor is in OPCON 4 or 5
for the one inch/twc inch vent valves to the Reactor Enclosure

Equipment Compartment Exhsust Filters when used for containment
pressure control and nitrogen make-up operations.

H.p. (8

Date /0 ¢ v/
1-43 Rev.
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RADIQACTIVE EFFLUENTS
TOTAL DOSE
CONTROLS

1.3.7 The annual (calendar year) dose or dose commitment to any MEMBER

OF THE PUBLIC, due to releases of radiocactivity and radiation,
from uranium 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 equal to

75 mrems.

APPLICABILITY: At all times.
ACTIONL

a.

q'

With the calculated doses from the release of radicactive mater-
ials in liquid or gaseous effluents exceeding twice the limits
of ODCM Controls I13.2.3.a, 13.2.3.b, 13.,3.3.a, 13.3.3.0,
73.3.4.,a or 13.3.4.b, calculations shall be made including
direct radiation contributions from the reactor units and from
cutside storage tanks to determine vhether the above limits of
ODCM Control 3.3.7 have been eyceeded. 1f such is the case,
prepare and submit to the commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that defines the
corrective action to be taken to reduce subsequent releases %0
prevent recurrence of exceedl the above limits and includes
the schedule for achieving conformance with the above limits.
This Special Report, as defined in 10 CFR 20.408c, shall include
an analysis that estimates the radistion exposure (dose) to a
MEMBER OF THE PUBLIC from the uranium fuel cycle sources,
including all effliuent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this
report. It shall also describe levels of radiation and concen-
tration of radicactive material involved, and the cause of the
exposure levels or concentratiors. 1If the estimated dose(s)
exceeds the above limits, and if the release condition resulting
in violation 40 CFR Part 190 has not already been corrected, the
Special Report shall include a request for a variance in accord~
ance with the provisions of 40 CFR Part 190, Submittal of the
report is considered a timely request, and a variance is granted
until staff action on the request is complete.

3.3.7-1Cumulative dose contributions from liquid and gaseous
effluents shall be determined in accordance with ODCM
Controls I3.2.3-1, I13.3.3-), and I3.3.4~1, and in accord-
ance with the methodology and parameter in the ODCM.

1.3.7-21f the cumulative dose contributions exceed the limits
defined in 3.3.7a, Cumulative dose contribution from
direct radiation from unit operation shall be determined
in accordance with the methodology ard parameters in the
oODCM, Part II.
H.p.

Date c -V
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With the radliological environmental monitoring progran
not being conducted as specified in Table 1 4~1l, prepart
xnd submit to the Commission, in the Annual Radiclogical
Environmental Operating Report per ODCM Control 5, a
jescription of the reasons for not conducting the progrart
as regquired and the plans for preventing a recurrence

I With the level of radioactivity as the result of plant
ffluents in an environmental sampling medium at a

2
specified locaxion exceeding the reporting levels of
Table I3.4~2 when averaged over any calendar quarter,
prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special ¢
Peport that jdentifies the cuuse(s) for exceeding the
1imit(s) and defines the corrective actions to be take
‘ to reduce radicactive effluents so that the potential
annual dose to a MEMBER OF THE PURLIC is less than the
calendar year limits of ODCM Controls I13.2.3, 13.3. and
1,3.4. When more than one of the radionuclides in Table
4-2 are detacted in the sampling medium, this repor?
hall be submitted if:

;! e

. concentration (4] " goncentration Asl "
reporting level (1) reporting level (2)

when radionuclides other than those in Table 13.

jetected and are the result of plant effluents, i
report shall be submitted if the potential annual dose

are

T
S i
»

B R

a MEMBER OF THE PUBLIC is equal to or greater than the
calendar year limits of ODCM Contreols 13.2.3, 13. ar
13.3.4. This report is not required if the neasured
level of radicactivity was not the result of plant
effluents; howe.er: in such an event, the condition sha
be repcrted and described in the Annual Radiological
Environmental Operating Report.

H.E ‘51

Date
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EXPOSURE PATHWAY
_AND/OR SAMPLE

& 3

TABLE 13.4-1
RADIOLOGICEL ENVIRONMENTAL MONITORING PROCRAM

NUMBER OF REPRESENTATIVE
SAMPLES AND ., SAMPLING AND
SAMPLE LOCATION COLLECTION FREQ.

1.DIRECT RADIATION

(b)

TYPE AND FREQUERCY
OF ANALYS1S

40 routine monitoring stations At least Quarterly
either with two or more dosi-
meters or with one instrument for
measuring and recording dose

rate continuously placed as follows:
(1) An inner ring of stations,

one in each meteorological

sector, in the general area of

the SITE BOUNDARY: (2) An outer
ring of stations, one in each
meteorological sector, in the

3-9 mile range from the site;

{3) The balance of the stations
placed in special interest areas
such as population centers,

nearby residences, gchools and in

1 or 2 areas to serve as control
stations.

H.p. B

Date /o & -'¥

i
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Gamma dose at least
qlarterly.
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a.) samples from cl ‘ op

3 SITE BOUNDARY locations (i1 ‘ol lection week
different sectors) of the more fregquently

v dus

highest calculated annual requiredg by d

average ground level X/4. loading

1 sample from the vicinity
community having

highest calculated annual

one of the

ground

1 samp!

tion, as

Aistant and

valent wind directi




sampie uj

sanpie downstream

Samples from 1 OF

only if likely to be affected

sample of each on 1 te 3 «
he nearest water supplies
could be affected by 1its

1 sample froa downstream area semiannuall
with existing or potential




Samples fro

in 3 locati
distance having
dose potential
none, then, |
milking animails

] areas between
Adistance where d
culated to be grv
1 mrem per yoar.'
1 sample from mi

animals
pasture, mon

at mnther t

at a control loc
10 ¥m distance and
least wind direction.

in season

1 sample of two recreationally Sample 1

Fish and 1
Invertebrates {mportant species
of plant discharge area. 1 if they are not
sanple of same species 1n area seasonal
not influenced by plant discharge.

in vicinity or semiannually




tinued)

Samples of 3 different kinds
kinds of broad leaf vegetation
grown nearest aach of 2 differ
ent offsite locations of high-
est predicted annual average
ground level D/Q if milk
sampling is not preformed.

-

sample of each cf the similarx

r

broad leaf vegetation grown

e ' km distance in the ieast
jent ind direction if milk
pling 3 not perthrmpd,




. RARIOLOGICAL ENVIRONMENTAL MUN4dcbais

TABLE 13.4-) (Contil
TABLE NOTATIONS

parameters of distance and directior ¢
the two reactors and additional descriptic wvhere

1

all be provided for each and every sample location i
{n a table and figure(s) in the ODCM . Deviations al
om the required sampling schedule 1if specCinmens are
due to hazardous conditions, seasonal unavailabilit
. of automatic sampling equipment and other legitimate
If specimens are unobtainable due to sampling equipment
jon, every effort shall be made to complete corrective af
the end of the next sampling pericd. All deviations fr
schedule shall be documented in the Annual Radiclogical
nmental Operating Report pursuant to ODCM Control 3.5. 1 i
{zed that, at times, it may not be possible or practicable to
ue to obtain samples of the pedia of choice at the most desired
on o1 time. in these instances suitable alternative media and
s may be chosen for the particular pathway in gquesticon and
jate substitutions made within 30 days in the radiclogical
©
k

snmental monitoring progriw. Pursuant to Technical Specification
submit as a part of or concurrent with the next Semiannual
sactive Effluent Release Report a complete legible copy of the
including a revised figure(s) and table for the ODCM reflecting
location(s)

or wore instruments, such as a pressurized ion chamber, for
g and recoding dose rate continuously may be used in place
ddition to, integrating dosimeters. For the purpose of thi
e, & thermoluminescent dosimeter (TLD) is considered to be ©
sphor; two or more phosphors in a packet are considered as tw
~re dosimeters. Film badges shall not be used as dosimeters
sasuring direct radiation.

for recovery of radioiodine shall be described

Airborne particulate sample filters shall be analyzed for gross
ta radiocactivity 24 hours or more after sampling to allow for radon
thoron daughter decay. If gross beta activity is air particulate
nples is greater that 10 times the yearly Jean of control samples
mma isotopic analysis shall be performed on the individual samples.

il

Ganma isotopic analysis means the jdentification and
tification of gamma-emitting radionuclides that may De
-iputable to the effluents from the facility.

eam sanple" shall be taken at a distance beyond

luence of the discharge. The "downstrean sanple"” sha
area beyond but near the miXxing zone.

v
i

inf
LA

L
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TABLE 1J.4-1 (Continued)
TABLE NOTATIONS

9 A composite sample is cne in which the guantity (aligquot) of
ligquid sampled is proportional to the quantity of flowing liquid and
in which the method of sampling employed results in a specimen that is
representative of the liquid flow. In this program composite sample
aliguots shall be collected at time intervals that are very short
(¢.g., hourly) relative to the compositing period (e.9., monthly) in
order to assure obtaining a representative sanple.

n Groundwater samples shall be taken when this source is tapped for
drinking or irrigation purposes in areas where the hydraulic gradient
or recharge properties are suitable for contamination.

i The dose shall be calculated for the maximum organ and age group,
using the methodology and parameters in the ODCM Part II.

H.P. 'p

pate /& 2V
1-54 Rev.__ o __
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ﬁ
Reporting levels
AIRBORNE FOOD
WATER PARTICULATE or FISH MILK PRODUCTS

ANALYSIS (pCi/L) GASES (pCI/nj) (pCi/kg, wet) (pci/L) (pCi/kg. wet)

H-3 20,000¢*

Mn=54 1,000 30,000

Fe-59 400 10,000

Co-58 1,000 30,000

Co~60 300 10,000

Zn=-65 300 20,000
Zr=Nb-%% 400%s

I=131 2 0.9 3 100
Cs=134 30 10 1,000 60 1,000
Cs~-1137 50 20 2,000 70 2,000
Ba-~La~140 200% 300

+ For drinking water samples. This is 40 CFR Part 141l value. If no
. drinking pathway exists, a value of 30,000 pCi/L may be used.

s+Total for parent and daughter.

# wr

Date_ 0 2
1-54 Rev. ¢
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At ion i
nearest garden+
ad leat X

fu - % \ b
ifying a location(s whi

5, € r dose connitnent greater than the val

alculated in ODCM Control 3.3 4.1, ldentify

the next Semiannual Radicactive Effluent ke
ODCM Control 3.6.

census identifying a location(s) that yields a
dose commitment (via the same exposure pathw
a location from which samples are currentl
accordance with ODCM Control 3.4.)1, add the
radiological environmental monitoring prog
The sampling location(s), excluding the cont
having the lovest calculated dose or dose

via the same exposure pathway) may be deleted
oring program after October 31 of the year 11 hic

ensus was conducted. Pursuant to Technical
submit as a part of or concurrent within the next
.tive Effluent Release Report a complete, legible cc
DCM including a revised figure(s) and table(s) f
ing the new locaticn(s).
UIEEMENTS

1The land use census shall be conducted during The
season at least cnce per 12 ponths using that informa
that will provide the best results, such as by a
ijoor~to-door survey, aerial survey, or DY consultl
agriculture authorities The results of the lana u
~ensus shall be included in the Annual Radioclogic
vironmental Operating Report pursuant to ODCM Cor

vegetation sampling of at least 3 different kinds

performed at the SITE BOUNDARY in each of 2

~r$ with the highest predicted D/Qs in lieu of ¢t
wtrols for breoad leaf vegetation sampling in
shall be followed, including analysis of C
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COMPARISQON FPROGRAN

not being performed as required above, repoert the
ions taken to prevent a recurrence to the

the Annual Radiological Environmental Operating
't to ODCM Control 3.95.

ULIREMENTS

Interlaboratory Comparison Program shall be docunented

(S ped)

«0=104=990~0 and described in the ODCM part Il

“hy

ion 4.2. A summary of the results uhtained as part of
bove regquired Interlaboratory Comparisor. Progran

be included in the Annual Radiological Environmental
ating Report pursuant to ODCM Control 3.5
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f eac! eal he per ] f the 11 t [
Wit e date £ 1 tia t \ LY
¢ 3 erate the er ™t
ne emiannual Radicactive Effluent Release Reports sha
mary of the gquantitilies f radicactive liquid al ] ¢
ffluents and solid waste released from the Ifa ty a t

Regulatory Guide 1.21, "Measuring, Evaluatior and Report
tivity in Solid Wastes and Releases of RadiocactiVve

. ¢ Ligquid and Gaseous Effiuents from Light-Wate:
ear Powve plants," Revision 1, June 1974, with At
smarized on a guarterly basis following the format f
ppe ix B thereof

rhe Semiannual Radlioactive gffluents Release Report to be
rmitted 60 days after January 1 of each year shall iT lude ar
nnual summary of tourly meteorological data collected over the
revious year. This annual summary may be either in the form !
ur listing on magnetic tape of wind speed, wind
atmospheric stability, and precipitation 11
in the form of joint frequency distributions of

wind speed, wind direction, atmospheric stability «¢+ This same
. eport all include an assessment of the radiation doses due 1
the radicactive ligquid and gasecus effluents released from the
nit or station during the previous calendar year. This same
eport shall alsc include an assessment of the radiation ses

4
from radicactive ligquid and gasecus effluents to MEMBER OF THI
PUBLI jue to their activities inside the SITE BOUNDARY (I
2-1a and 12.2-1b) during the report period. All assumption
] ing these assessments (l1.e., gspecific activity
exposure time and location) shall be included in these re
t of radiation doses shall be performed in
t+h the methodology and parameters of the OFFSITE
ION MANUAIL ODCH) .

. A single unit submittal 1s wade for the 2 unit station. T'he
submittal combines those sections that are common to all units at
the station.

su of submission with the first half year Semiannua.
nadicactive Effluent Release Report, the licensee has the option

f retaining this summary of required pseteorological data on L L€
, file that shall be provided to the NRC upon request
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An evaluation of the change which shcys the
expected maxinum exposures te individual in the
UNRESTRICTED AREA and to the general populatior
that differ from those previously estimated in the
license applicatiun and amendments thereto;

A comparison of the predicted releases of
radicactive materials, in ligquid and gasecus
fluents and in solid waste, to the actual
leases for the period prior to when the changes
e to be made;

¢

§
e
-

a

An estimate of 1 exposure to plant operating
: ¥
perscnnel as a result of the change; and

Documentation f the fact that the chan

¢

revieved and found acceptable by the

‘hall be reviewed and accepted by the PORC
implenmentation
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‘ 1.0Liguid ELfivents

1.1 WWWM
The 1igquid effluent monitoring instrumentation and controls
at Limerick for controlling and monitoring normal
radicactive material releases in accordance with the
Limerick Technical Specifications are sunmarized as follows:

1) Liguid Radwaste System: The liquid radwaste discharge
monitor (RISH63-0K604) provides an alarm and automatic
termination of radiocactive paterial releases from tle
liquid radwaste system as required by Technical
specification 6.8.4.d.1. Additional design features of
the ligquid radwaste system wvhich prevent inadvertent
releases to the environment include 1) redundant
discharge valves, 2) single discharge line with loop
seal and siphon breaker to eliminate probability of
inadvertent discharges, 3) Low Cooling Tower Blowdown
flow interlock which isclates the radwaste discharge
line.

2) service Water System: The Service Water discharge
monitor (RISH10-1K605 AND RISH10-2K605) provides an
alarm upon indication of activity in the service water
system as required by Technical Specification
6.8.4.4.1. While the service water system is not a .
normal release pathway, the monitor provides an

indication of potential problems due to excessive

. leakage of the heat exchangers. In addition, the

service water side of the fuel pool heat exchangers is
kept at a higher pressure than the shell side to
prevent potential radiocactive contamination of the
service water.

3)  RHR Service Water system: The RHR Service Water
Radiation (RHRSW) Monitors (RISH12-0K619A,
RISH12-0K619B, RISH12~-1K619C, RISH12~1K619D,
RISH12~2K619C AND RISH12+-2K619D) provide alarm and
automatic termination of radicactive material release
from the RHRSW system, as re ired by Technical
specification 6.8.4.d.1. while the RHRSW system is not
a normal release pathway, the monitors provide
irdication of potential problems due to excessive
leakage of the heat exchangers.
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and Discharge FAOW

The setpoint for the liquid radwaste discharge =u ]
and flow rate element are determined Ly the followin
squations. The radvaste discharge monitor high=hig
larm/isolation setpoint 1is calculated at least mc
ased on isotopes detected in the ligquid radwvaste
ample tanks released during the previous month Or

o0

ny specific sample tank being released (XC, _____ )/
equired minimum cooling tower blowdown f10078% 8 in
scharge I'BD), and average liquid radwaste discl
low (RR). 'he flow rate determination is calculat
or each release and the MPC fraction calculated
ncludes, in the concentration mix, the most recent
esults from 1) the quarterly composite for SR~89,
SR-90 and Fe~5%5, and 2) the menthly composite for H-
and 3) the sampie(s) for dissolved and entrainec not
gases.
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e
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If the calculated setpoint is less than the existing
setpoint, the setpoint will be reduced to the next
ralue. I1f the calculated setpoint 1s greater:
sxisting setpoint, the setpoint may remain at
‘alue or increased to the calcu.iated value.

e (3
-

.
i

If there were no sample tanks released or no acti
detected during the previous month, then the cal
lation is performed using release data from the most
recent month during which isotopes were detected,
addition, if there were no sample tanks released
the previous month, chemistry supervision may
substitute more restrictive values (e.g., tritium
based on the plant sampling data.




1.2.1.18¢etpoint Determination -
The setpoint for the lio

- ds

monit~r is determined

3. ) (RR+CTB
igamma Wi

RR) [ZC :
\**igamna

ulated liqgquid radwaste d
monitor (RISH63~0K604) ct
attributabie to tre gamm
radionuclide, cCpm

+he sum of the concentration of the
jdentified gamma emitting nuclides

™1

[ UE L ml);

the required minimum
blowdown rate at tine
(gpm) ,

average liquid radwaste discharg
(gpm) ,

background count rate of
dischacrge monitor (CPM),

e a
the

the gross detection efficiency C
ligquid radwaste discharge monito
(uCi/ml/cpr), and

.
18
-
-

§; margin of safety factor to assure
that the release (s terminated prior to
10 CFR 20 limits L~ing exceeded.
Included in this factor are errors
ascociated with moniteor uncertainty,
sampling uncertainty, flow rate
uncertainty, and the contribution uf
other release paths (Service Water and
RHRSW) which ars not normally
contaminated.

'Kpciqa'ma}-the effective gamma MPC ratlo

; for the mixture of radicnuclides in
the liquid radwaste discharge line
(unitless).
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the effective nongamma MPC
the mixture of r ionucl
d radwaste discuarge J

i
11L1€88)

concentration of each 1
ngamma radionuclide 1 in tl
luent (undiluted) (uCi/mi)

e MPC value corresponding to
adionuclide i form 10 CFR 20,
Table II, Column 2 (dissol
trained noble gases MPC =

(uCi/ml)

rion mix must include the mos® recent sample
y, Sr~89, Sr~%0, Fe-55 and dissclved and
noble gases.




1.2 Flow Rate Determination

IF the effective MPC rati
of radicnuclides (&(C,/Mi ) )
THEN a flow rate setplint determ
required, AND there is no
flow rate.
IF a flow rate je*er‘r
THEN the setpoint for
rate is determined £

following equation:

low limit for radwaste discharx
line (gpm).

in
-4

regquired minlimum CO 1
blowdown flow for time

(gpm) .

0
d

5; margin of safety factor to

assure that the release does
exceed 10 CFR 20 limits.

the effective MPC ratio for
nixture of radionuclides in Ul
ligquid radwaste discharge .in
(unitless)

he concentration of each
dentified radionuclide 1 1in
igquid effluent (undiluted)
uCi/ML)»

the MPC value corresponding t
radirnuclide i from 10 CFR 2C

Appendix B, Table II, Column

dxssxxxed and snt rained nobl
gases MPC = 2E pCl/ ml) (uCi

The concentration mix must include the most recent sample
;

data for H-3, Sr-89%, Sr-90, Fe-55 and dissolved and

entrained noble gases.




Service Water Radlation Moniter = RISHIO-1KE02

The Service Water Monitor high-high setpoint
determined by the following equation. T'he
high-high alarm setpoint 1s calculated mont!
on the background count rate. I1f the calculated
setpoint is less than the existiig monitor
the setpoint will be reduced to the new valu
lculated setpoint is greater than t.e exis
the setpoint may remain at the exi
or increased to the new value. ToO
1igh background cc .nt rate does not
monitor sensitiv .ty to meet the reqi
shnical Specificatioas 6.8.4.4d.2 and 6.7
(imum background count rate of 300CPM shall
r the alarm setpoint determination.

Tt W

MO O W
oDty

=4 oo

H 0™

s
»

€~

Setpoint Determ.nation
The setpoint for the Service Water Mor
determined by the following equation:

)

CPM < 2__(CRB_
s - sw

W S\

where:

Calculated Service Water Radi
Monitor (RISH12-1K605, =-2K60%
count rate, CPM.

3, multiplier to establish
secpoint count rate above
background count rate unitless

Service Water monitor
(RISH12~1KA05, -2K605) count
attributable to background
radiation, CPM

RHR Service wWater Monitor ~RISH12-OK619A, -OKO19B,
-1K619C, -1K619D, -2K619C, -2K619D
The RHR Service Water Monitor high~high setpoint
determined by the following equation. The monitc
high-high alarm/isclation setpoint 1is calculated
monthly based on the background count rate. If the
calculated setpoint is less than the existing monit
setpoint, the setpoint will be reduced to the new
value. If the calculated setpoint is greater than the
existing setpoint, the setpoint may remain at the
existing setpcint or increased to the new value.
assure that a high background count rate does not
prevent adeguate monitor sensitivity to meet the
requirements of Technical Specifications 6.8.4.d anc
,d.3, a maximum background count rate of J00CPM
be used for the alarm setpoint determinat

AWl

e b <
Vi




Determinatic
for the §

Calculated RHR Servic
Radiation Monitor (RI
-0K619B, =1K619C, =1
-2K619C, =2K619D)

rate, CPM.

3, multiplier to es
monitor setpolint coun
above backaround coun
(unit.ess).

RHR Service Water Radliation
Monitor (RISH12-0K619A, OKE
-1K619C, =~1K619D, =-2Ké615C
-2K619D) count rate attri

to background radiation,

;..,.;1';;.._}11:.gﬁ;:.igiﬁ-&alﬂlﬁﬁx_:_guf_&ﬂ
Members of the Public DoOse

2.3 limits the dose or cose

nt to MEMBERS OF THE PUBLIC from

ive materials in liquid effluents
imerick Generating Station to:

1:

! 3
hitnme
| act

1

y calendar quarter,
mrem to total body
mrem to any corgan

any calendar year.
6 mrem to total body
20 mrem to total organ.

3.1 the cumulative dose contribution

m liquid effluents for the current calendar quarter
year shal’l be determined at least once per 31 days in
accordance with the following calculation methods.
These equations are for the *"ree aquatic environment
exposure pathways (potable wacer, fish, shoreline
exposure) in the Limerick aguatic environment. Only
real pathways are addressed for each receptor. The
receptors and associated pathways are listed below.
Doses from each real pathway are summed to give dose
at the receptor. The monthly results are accumuliated
o give the guarterly doses and the quarterly results

+
are accumulated to give the annual doses.




Pathways

Potable watel

-,
-

B, .D_...
i“ip“aipj

Deposition Pathway

jum bicaccumulation factor fo

p, expressed s the ratio of
ci/kg, to the radionuclid

Ci/liter (liters/kg)

1" Tl sl *» - T MM
I concentratior

P
P
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shoreline w th actor (dimensionle
Ref: Regulatery Guide 1.109 Rev.

€ime perioc uring which sedinent
cont-minag ar (hrs) (midpoint
life

ime for potable water path
clide decay during transpo
ification plant and the water

Regulat r Guide 1.109, Rev.

La

y time for potable fisrh pathway in

nuclide decay during transport throt
in, as well as during food preparation.
109, Rev. 1, ApPP.

Regulatory Guide 1.

to convert from Ci/yr per
. 3
ynvert from Ci/yr per ft
yunt for propertionately

radicactivity model.




Liguid Effiuent Dose Proljectlions

M 13.2 requires Tt ¢
sstem shall be operable and
ystemns usec reduce the ra
aste prio o their dischar
¢

* M 1 4¢ 111 ~ 1N
ne 414¢ A Jen cC Ui

day

organ.

ligquid aste treatment pr
maintaining raciocactive mater
‘ 1.4+-6.

least once per

al body dose projectio
1l1-day period (mrem).

the total body dose projection for the
current calendar quarter as determined
equation 1-5, 1-6, and 1-7 {(mrem).

the maximum organ dose projection

the current Jl-day period (mrem).

the maximum organ dose to date for the
current calendar guarter as determined
equations 1-5, 1-6, and 1-7 (wmrem).

the actual number of days in the
calendar quarter at the end of th
(days). The minimum time elapsed
(7) days.

the number of days of con




II 2.0 Gaseous ELffluents

2.1 Radiation meonitorina instrumentation and Controls

The gaseous effluent monitoring instrumentation and controls
at Limerick for contrelling monitoring radiocactive material
releases in accordance with the ODCM Part 1 are summarized
as fcllows:

1) Neorth Vent (Common):@ The plant gaseous discharges via
this vent are monitored by two Particulate, Iodine and
Gas (P1G) monitors (RY26~075A and RY26-075B) in
parallel and by the Wwide Range Accident Monitor (WRAM)
(RIX26-076). The PIGS have separate particulate,
Iodine, and Gas sampling and monitoring channels but
the Station ODCM Controls require only particulate and
iodine sampling and noble gas monitoring. The WRAM has
extended range (via three channels) noble gas monitor-
ing and particulate and iodine sampling capability. 1In
addition, the WRAM provides an isolation (Group A) of
the large Drywell Purge and Vent valves.

South Vent (one per unit): The plant gaseous discharges
via each South Vent are monitored by two redundant PIG
monitors (RY26-285A,B). As is the case of the North
vent, each PIG has separate particulate, iodine, and
gas sampling and monitoring channels but the Station
ODCM Part I requires only particulate and icdine
sampling with gas monitoring.

Hot Maintenance Shop (Commonl: Due to the composition
of the radiocactive materials in the effluent steanm
(i.e., v~ry low potential for noble gas), this release
point is sampled for particulate and iodine (P&I)
monitors (RY26-025). The P&I monitor has a separate
particulate and iodine sampling and monitoring channels

but Station ODCM Part I requires only particulate and
iodine sampling.

Ga.eous Effluent Monitor Setpoint Letermination
ODCM 13.3.7.3 reguires that an alarm setpoint be established
for the noble gas eff'uent monitoring channels

Y -

075A,B,; RY26~185A,B,; RY26-285A,B,; and RIX26-076) to

-

A
26
ensure that the release rate of radicactive materials does
not exceed the limits of ODCM 13.3.2.a, which corresponds t
a dose rate at the SITE BOUNDARY of SOOmrem/yr to the total
body or 3000 mrem/yr to the skin. This specification also
etate« that the dose rates from I-131, I-133, Tritium, and ail
radionuclides in particulate form with half-lives greater than eigh
davs, shall be limited to a maximum of 13500 mrem/yr to any organ
(inhalation pathway only).

)
~

ODCM Part I 1li

I limi s are expressed in terms of dose rate,
while the instruments which monitor effluents produce data

H.p.

Date /O~ 7 7/

Rev.
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in units of concentration or release rate. It is therefare
necessary to identify the isotopes and calculate the
corresponding release rate which will result in the dose
rate limit being reached at the site boundary. This
calculation is made more complex by the use of multiple
release points at LGS.

Calculation Bases

The alarm setpoint calculation 1s performed monthly and 1S
based on analytical results of grab samples from the
appropriate release point. The concentration of each
identified radionuclide ir the grab samples 18

determined, and the data are used to perform a setpoint
~alculation for that nuclide mix and release point.

highest calculated annual average concentration (X/Qj}
£ an area at or beyond the site poundary (1.l1E-O5sec/M",
NE sector) is used in the setpoint calculation.

Maximum flow rates through the North and South vents
used in alarm setpoint calculations. This is necessa
since flow can vary. By using paximum values, any
-+ \

rhan the maximum will assure that the monitor will
before release rate limits are exceeded.

or each release point the noble gas release which would
cause a SITE BOUNDARY total body dose rate of 500 mrem/Yyi&
and a skin dose of 3000 mrem/yr 18 determined.

The fractional contribucion of noble gas is calculated for
each release point. The fractional contribution to the
whole body and skin dose rates due to noble gases 1S
calculated by taking the product of this fraction and the
imiting release rate. A comparison of this release rate
‘or whole body and skin dose rates due to noble gas release
made to determine if the whole body or skin dose limit
1 be most restrictive. It is expec.ed that the whele
dy limit will always be most restrictive, but the
comparison is necessary to assure compliance with ODCM
he sum of the contributions from each release point,
ndependently calculated for iodines and noble gases, will
squal the maximum instantaneous release rate allowed from
the site.

o300

L 4

The purpose of calculating the release rate which

Tt =

corresponds to the site boundary dose limit is not to
determine an acceptavle release rate, but to determin
the paximum release rate which may be exceeded. It
intended that veleases will be maintained at or
r this limit, an¢ in fact, requirements to maintain
site doses As Low As Reasonably Achievable (ALARA)
specified in ODCM I3.3.3 and ODCM I3.3.4.

1 &
-~




2.2.1 North Vent Noble Gas Effluvent Monitors -
RY26-075A-3. RY26-075B~3, AND RIX26-076-%

The North Vent Noble Gas Effluent monitor high-=high
setpoint is calculated monthly based on the grab
sample results performed in accordance with ODCM
13.3-3. Due to the incorporation of the ALARA
philosophy in the design and operation of the Limerick
effluent systems, release point grab samples may not
identify any radionuclides. In this situation,
chemistry may use the results of the last grab
which identified radionuclides or use the default
setpoint which 1is pased on expected concentration
ratios 1s reperted in the FSAR. 1f any calculated
alarm setpoint is less than the existing monitor
setpoint, the setpoint will be reduced to the new
value. If the calculated setpoint value is greater
than the existing value, the setpoint may remain at
the lower value or increased to the new value.

. 2 A
.*~d!?.;u(’
>

2.2.1.1 Setpoint Determinatiomn

The setpoint for the North Vent Noble gas
Effluent Monitor is set at or below the lesser
of the NVSP,. OR NVSP value. The Alert
setpoint is"R8te to exchEd™1.1 E-04 uCi/cc, pex
1GS FSAR Table 11.5-2, using the two unit
maximum North Vent flow rate.

1800150, 1
wvng) (3001 (&€ py) s

3P -
"NGWBE - N . ' & 9
kJ‘441559]::(CiNV)(Rl)j

[VF

o (VFyryng) (30001 [EC4yy ) 2
NVSP, S —— -
Noo R fj.é‘.".‘ag wzr(C’ { s T doe £.))
(3 9T (Cypy) (Ly*2.2M4) ]




North Vent Setpoint -~ Noble Gas
Whole Body (uCi/cc)

North Vent Setpoint - Noble Gas
Skin (uCi/cc)

¥ractional contribution to site DC
noble gas dose rate from the North
as calculated in eguation 2-7.
(unitless).

body dose rate limit (mrem/y:)

Skin Dose rate limit (mrem/yr)

Total noble gas activity from North
Vvent grab sample (uCi/cc)

onversion factor

) (664,000 cfm) (1/60 min/sgC)
(2.832E4 cc/ft7)

1E=-S c/m~ = highest annual average
concentration (NE Sector)

1E6 pCi/uCi = units conversion

664,000 cfm = maximum North Vent flow rate for
unit operatior

units conversion
= Uynits conversion

concentration of noble gas nucl
determined by vadiocanalysis of
Vent grab sample (uCi/cc)

Total body dose conversion fac
ncble gas nuc;xde i (mrem/yr
from Table 2-1).

Beta skin dose conversion factor noble
gas nuclide i (mrem/yr per pC‘m , per
Table 2-~1)

Gamma air dose conversion f ~tor
noble gas nuclide i (mrad/y: per
per Table 2-1).

or
Ci/m”
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Each unit's South Vent Noble Gas Effluent monitor
high-high setpoint is calculated monthly based on the
grab sample results performed in accordance with

ODCM I2.3-3. Due to the incorporation of the ALARA
philosophy in the design and operation of the Limerick
effluent.systems, release point grab samples may not
identify any radionuclides. with this situation,
chemistry may use the results of the grab sample which
jdentified radionuclide or use the default setpoirt
which is based on expected concentration ratios as
reported in the FSAR. if any calculated alarm
setpoint is less than the existing monitor setpoint,
the setpoint will be reduced to the new value. If the
caleculation setpoint value is greater than the
existing value, the setpoint may remain at the lower
value, or increased to the new value.

2.2.2.1 Setpoint determination

The setpoint for the South Vent Noble Gas
Effluent Monitor is set at the lesser of the
SVSP and SVSP value. SVSP and

§Vs “g:B are calcﬂﬁi!oﬂ for each uﬁiﬁ‘s South
vent ®*fne Alert setpoint is not to exceed 3.4.
E-6 uCi/cc, per LGS FSAR Table 11.5-2, for each
unit's South Vent Noble Gas channel, using each
unit's maximum South Vent flow rate.

when a containment purge occurs through one
inch/two inch vent valves to the South Vent, a
grab sample will be analyzed for noble gas
activity, and the setpoint for the containment
purge will be calculated per this section.
This setpeint will be compared to the existing
monitor setpeint. JLF the calculated
containment purge setpoint is less than the
existing setpoint, THEN the setpoint will be
reduced to the new value. JIF the calculated
containment purge setpoint is greater than the
existing setpoint, ITHEN the existing setpoint
will be maintained. At the completion of the
containment purge, the setpoint will be
restorcd to the moniter setpoint that existed
immediately prior to the containment purge.

(VFgyng) [500] (2C3 )

SVSP. .. < (2~4)
W
NGWD (1.2149E9]1E((C ) (X))
[VF e ] [3000] [Z€, )
SVSPycgS —EVNG (isv (2-5)
(1.2149E9]E[(C, ) (Li+1.1M4,)]
isv i i Jonc
.
Date 0 2-U

17 Rev._ /0
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. where:
g SVSPyoup = sputh Vent Setpoint - Noble Gas whole
Body (uCi/cc)
SVSPyeox ™ south Vent Setpoint - Noble Gas
skin (uCi/ce)
VFsung « Fractional contribution to site

boundary noble gas dose rate from the Unit's
south Vent as calculated in equation 2-8 or 2-8a

(unitless)
500 = Total body dose rate limit (mrem/yr)
3000 =« Skin dose rate limit (mrem/yr)

= Total noble gas activity frim each unit
South Vent grab sample (uCi/cc) .

1.2140E9 = Conversion factor [—125111951—]
(m”) (WCi)

zcisv

-(1.12-5sec/m3)(1zspci/uc1)(234,oooct:)(1/60n1n/-¢c)(2.aazz+4cc/tt3) (2-6)
where: f

1.1E-5 uc/n3 = highest annual average relative
. concentration (NE Sector)

1E6 pCi/u™? = units conversion

234,000 cfm = maximum South Vent flow rate

1/60 min/sec = units conversion

2.832E4 cc/ft3 = units conversion

TR concentration of noble gas nuclide i
determined by radioanalysis of South Vent grab

sample (uCi/cc)

K = Total body dose conversion t,ctor for noble gas
nuclide i (mrem/yr per pCi/m”, from Table 2-1).

N = Beta skin dose conversion tgctot nocble gas
nuclide i (mrem/yr per pCim™, per Table 2-1).

Hi = Gamma air dose conversion factor for noble
gas nuclide i (mrad/yr per pci/m”, per
Table 2-1).

‘ np 8

Date_io 2-%
18 Rev. /6



2.2.3 Noble Gas Effiuent Fractional Contribution
; . The noble gas effluent fractional contribution is calculated
monthly using results of the grab sapples performed 1I
accordance with ODCM I13.3-3. The results of this calculatic
are used in eguations 2-1, 2-2, 2«4, and 2-5. This methodology
assumes that the total body acse in limiting for noble gas
releases. If egquations 2~1, 2=-2, 2-4, and 2-5 show that the
skin dose is

n

-~

1imiting, fractional skin dose should be
substituted for the whole body values used in equations 2-7/,
2-8, and 2~8a.

-

& i) i £« U 4 Ay
Calculation Ci \mec;, \’Fls\'NC" an ‘F:I‘.'v')c':

I®¥ Y1451 L ’ ] f ) )
) (K ) J+Z((Cyqygy) (R I*EL(C4o0y) (ki

118V’ i)l S

:

5:' (C::SY1) (Kl)]‘zt (CI:SV) (FJ.»‘ )

VFune fractional contribution to site boundary
s vave “r
noble gas total body dose rate from the North Vent
(unitless).
VF, svng™ fractional contribution to site boundary
v o \
nuble gas total body dose rate from the Unit 1

South Vent (unitliess).

" evNG ™ fractional contribution to site boundary
P noble gas tota) body dose rate from the Unit 2
South Vent (unitless).

concentration of noble gas nuclide 1
by radiocanalysis of North Vent grab sa

K, - total body dose conversion factor.for noble gas
. radionuclide i (mrem/yr per pCi/m")

concentration of noble gas nuclide 1 as
determined by radioanalysis of Unit 1 Sou
grab sample (uCi/cc)

= concentration of noble gas nucl
. < T4

determined by radiocanalysis Of Unl
grab sample (uCi/cc)

« 0
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2.2.4 Noble Gas Effluent Default Setpolnt

° This methodology may be used vhen grab sample results

from either the North Vent or the South Vent do not
identify any radionuclides. This methodology is based
on expected release concentrsa ation ratios as outlined 1
section 11.3 of the Limerick FSAR.

5 2.4.1North Vent Noble Gas Monitors (RY26-075A-3 and

RY26~075B~-3)
The default setpoint for the North Vent noble gas

effluent monitor is set at or below the NVSP, ..
‘v-al".e idhake

(,’ __*\'E) )\’ ‘..Q F [
vsP, _ {8.90E-1)[5001[1.15E=6] a
[3.4475E9)([500) [4.30E~9

45E~5 uCi/cc

NVSP = Default North Vent Setpoint =~ Noble
Gas (uCi/CC)
8.90E~1 = Default fractional contribution t
boundary noble gas LotaA body dose rate
trom the North Vent (unitless)

[P 11) o E—
(4.30E~9)+(5.31E~10)

0O site

summation of the North Vent concentration
thne

nf ncble gas nuclide 1 multiplied by the
rresponding whole body dose factor.

L
)
™
]
O
=

by 3
(pCi) (mrem) (m )

(ce) (yr) (pCi) ~

5.31E-10 = summation of the South Vent (Unit 1 & 2
concentration of noble gas nuclide 1
multiplied by the corresponding whole

dose factor.

r
{
(&7

P
Ci) o

Based on expected annual release
from FSAR Table 11l.3-
b) Based on maximum North Vent flow
of 664,000 cfm and Sou t
flow of 234,000 cfm for
and Unit 2 vents.

ODCM II Table 2-1.

C)

dose rate limit (mrem/yr)

5( - Total body



3.4

&

i)
nNY
~J
s
~J
e
o

Total noble gas concentration from North
Vent (uCi/cc)

a) Based FSAR Table 11.3-1.
b) Based on maximum North vent flow of
664,000 cfm

475E9= Conversion factor
(pci) (ec) |
3 s
L (m”) (uCi) J
DE~9 = summation of the North Vent concentration

of noble gas nuclide i multiplied by the
corresponding whole body dose factor.
(4Ci) (mrem) (™)

|
|

|
L (eec) (yr) (pCi)

Ref: a) Based FSAR Table 11.3-1.
b) Based or maximum North Vent flow
of 664,000 cfm.
c) ODCM II Table 2-1.

2.2.4.250uth Vent Noble Gas Monitors (RY26~185A~3,

RY26~285A~3, RY26~-185B-3, and RY26-285B-3) The
default setpoint for each Unit's South Vent noble
gas effluent moniter is set at or below the

SNSPNGD value.
K. .49E~21I[5 (7 -8
vSPNGD < [5.49E~-2]1[500] .14E~-8B = (2-10)

(1.2149E9][2.65E-10)

< 6.09E~6 uCl/cc

where:
SVSPNkh - Default South Vent Setpoint - Noble
(¥ 3% =
Gas (uCl/cc)
5.49E~2 = Default fractional contribution to
site boundary nocble gas total body
dose rate from the South Vent
(unitless)
A 2.65E-10 )
(4.30E-9)+(5.31E~10)
wvhere

2. 65E~10 = Summation of the Unit's South Vent
concetration of noble gas nuclide 1
multiy*ied by the corresponding whole
body o se factor.

-

3
(uCi) (mrem) (m )

(ec) (yr) (pCil) -~
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summation of the North Vent
concentration of noble gas nuclide 1
multiplied by the corresponding wvhole
body dose factor.
L -
(uCi) (mrem) (m”) |
- (cc)(yr)(pCi)
summation of the South Vent (Un
2) concentration of noble gas nu
vhole body dose factur.
» 3: 1
(uCi) (mrem) (m ) |

(ee) (yr) (pCL)

Based on expected annual
release from FSAR Table
11.3=1.
Based on maxlimum North Vent
flow of 664,000 cfm anc
south Vent flow of 234,000
cfn for Unit 1 and Un
2 vents.

c) ODCM II Table 2-1.

-
&

%

body dose rate limit

nobl~s gas concentration
Vent (uCi/cc)

a) Based FSAR Table 11.3-1.
b) Based on maximun North Vent
flow of 664,000 cfim.

Conversion factor

-

(pCi) (cc) 1

3 . -
(m”) (uC1) ‘

Ref: a) ODOM II eguation 2

summation of the North Vent
concentration of noble gas
multipiied by the correspondil
body dose factor.

(uci) (mrem) (m”)

(ce) (yr) (pC1)
Based FSAR Table 11.3-1.
Based on maximum North vent
flow of 664,000 cfm.
ODCM II Table 2-1.
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2.2.5 Wide Range Accident Monitor Noble Gas Effluent Monitor

The Wide Range Acclident Monitor (WRAM) noble gas total
effluent channel displays the North vent noble gas
release rate. This monitor has Main Control Roomn
Annunciation as well as an isolation function on the
primary containment purge and vent valves. The
isolation setpoint valve of 52.1 uCi/cc specified in
Technical Specification 3.3.2-2 is based on the accident
dose limits for containment purge during an accident
(Ref: FSAR section 1.13). For routine operations the
total effluent alert and high gsetpoints are based upon
the methodology of Sections 2.2.5.1 and 2.2.5.2. The
setpeint units are in microcuries per second usirg the
two unit maximum North Vent flow rate of 664,000 scfm.
The total effluent channel High setpoint is set at a value
less than or egual to ten times the Alert setpoint (not to
exceed the 2.1 wCi/cc equivalent using the two-unit
maximum North Vent flow rate). For coutainment purge
operations, the high setpoint is based on an isotopic
analysis of the containment atmosphere using CH-1009
(Ref: Section 2.2.5.3). These values are always more
conservative than the Technical specification Table
1,3.2-2 required value of £ 2.1uCi/cc. ,

1f the calculated setpoint value is iess than the .
existing monitor setpoint, the setpoint will be reduced
to the new value. If the calculated setpoint is greater
than the existing va'ue, the setpoint may remain at the
lower value, or increa.3d to the new value.

2:2:.8:%
For routine operations, the Alert setpoint for
the WRAM Noble Gas total effluent channel is set
at or below the lesser of the NVSP G OR
WVSPy. o value. The Alert uotpoin§ Yﬁ not to
cxc-!ﬁ §.1 E-04 uCi/cc equivalent, using the
two-unit maximum North Vent flow rate, per LGS
FSAR Table 11.5-2.

[VTNVUQJ[5°°][7€i!Yl
[3.447SE9)I[(Cypy) (Ki))

[V’uygg}[3°°°][zc;gv]
[3.447559]2[(Ci~v)(Li+1.1ni))

s (2-11)

NVSPycws

NVSPNGSKS (2=12)

H.P. ga;

Date © -2-%
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where:

NVSP,,. = North Vent Setpoint = Noble Gas Whol
NGWB Sl il 708 pe

N North Vent Setpoint - Noble Gas
- Skin (uCi/c

=
<

n

B
u

v T Fractional contribution to site
) A "o .
boundary noble gas dose rate from

North Vent as calculated in equatic
2=7. (unitless).

e

50( - Total body dose rate limit (mrem

v

00 = Skin Dose rate limit (mrem/yr)

Lﬁlv“ = Total noble gas activity from Nortl
- Vent grab sample (uCi/cc)

redPC) (CC)
\ 3

(m™) (4C1)

y, 4475E9 = Conversion factor

|

C OOchm)(l'60m1nfsec;(2.832E4 cec/ft (2

E-Ssec/m” ) (1E6pCi/uCi) (664,

1 3
L+ -

where:

1.1E~5 sec/m™ = highest annual average relative
b
concentration (NE Sector)

Ci/uCli = units conversion

m

m
4
-

-y

pmaximum North Vent flow rate for
two unit operation

o
o
rS
e
0
e )
2]
"

1/60 min/secC = units conversion

PR . 3
2.832E4 cc/ft” = units conversion

C..y = COncentration of noble gas nuclide 1 as
o determined by radiocanalysis of North Vent grak

sample (uCi/cc)

e

ctor for noble gas

K, = Total body dose conversion o
. nuclide i (mrem/yr per pCi/m”, from Table 2-1)

= Beta skin dose converslion :actcr noble gas

L,
N nuclide i (mrem/yr per pCim", per Table 2~1).
M = Gamma air dose conversion fagtor for nokle gas
1 : ol i . .
nuclide i (mrad/yr per pCi/m , per Table 2-1
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The setpoint values are converted from uCi/cc to uCl/sec
using the maxiwum two-unit North Vent flow rate:

NVSP = [NVSP

TEWD 3.134E8)

1 f
NGWB’ '°

NVSPrpox = [NVSPy ox) (3.134E8)

where:
N??ngwﬁ WRAM total effluent channel North Vent

o Setpoint - Noble Gas Whole Body (uwCi/sec)

WRAM total effluent channel North Vent

Setpoint - Noble Gas Skin (uCil/secC).

Narth Vent Setpoint = Noble Gas Whole
(uCi/sec).

North Vent Setpoint - Noble Gas Skin
(uci/sec) .

Conversion factor (cc/sec) .
{
5

v
1/60 min/sec) (2.832E4 cc/fL)

EQVSjDE “HQ':IiQDﬁ H;gb 5235:‘[&.3 * .‘a, ~3
For routine operations, the high setpoint for the
WRAM Noble Gas total effluent channel is set at
or below ten times the lesser of the routine
: io 'S p .
operaticons N\.PTEWB or NVSFTESK value
N—'JHPTWB - i N‘\'SF

N'\’HFTESX = [NVSP

1 1
NG“YBJ I Jo 4

nesk) [10)
wvhere:
NVHFTEWB WRAM total effluent channel North Vent

High Setpoint Noble Gas Whole Body
(uCi/sec) .

WRAM total effluent channel North Vent
High Setpoint Noble Gas skin (uCi/sec).

WRAM total effluent channel North Vent
Setpoint - Noble Gas Whole Body (uCi/secC).

WRAM total effluent channel North Vent
Setpoint - Noble Gas Skin (uCi/sc2).

multiplication factor to calculate Hi
value (unitless)




2.5.3High Setpoint Determination - _Containment Purqge
Qperations

During routine purge operations via Nort
the setpoint wili be determined prior t
initiatiun of the purge based on the con ainment
noble ga: grab sample required by ODCM 3.3-3A.
The WRAM high setpoint is set at or ! the
lesser of the WRSP,. OR WRSP " value. t
no time will the sgfgg§nt be higgﬁ§ythen 6.5%8
uCi/sec (Ref: Specification Table 3.3.%2 limi
of < 2.1 uCi/cc converted to uCi/sec (2.1

¥

»
il

is based on maximum 2 unit North Vent

[V “'SOCI[ZC‘C‘

NVNG e A

[1.10E+1] Z(C, ) (K)]

iC

ST = et \ - ) )
WRSP - ouB Purge Setpoint Noble
(uCi/sec.)

WRSP,, .o WRAM Purge Setpoint - Noble Gas
NGPSK : p 1
Skin (uCi/sec.)

Fractional contribution to site boundary
noble gas dose rate from North Vent as
calculated in equation 2-7 (unitless
Total body dose rate limit (mrem/yT).

Skin dose rate limit (mrem/yr).

Total noble gas activity from containment
grab sample (uCi/cc).

(pCi) (sec)

(uCl)(mB)

) (1E6pCi/uCli) (1/60 nin/se

472

min=-cc




1.1E-5 = highest annual average relative
concentration (sec/m”) (NE sector).

» units conversion (pCi/uCi)

= units conversion (min/sec)

R " . 3,
2.832E4=units conversion (cc/ft™)

" min=-cc
conversion |

sec/ft

concentration of noble gas nuclide 1 as
determined by radicanalysis of containment gra
sample (uCi/cc).

Total body dose conversion factor for noble gas
nuclide i (mrem/yr per pCi/m” from Table 2-1).

Beta skin dose conversion fagtor for noble gas
nuclide i (mrem/yr per pCl/m” from Table 2~1).
Gamma air dose conversion,k factor for noble gas
nuclide i (mrad per pCi/m” from Table 2-1).




Gaseoua Rffluent Dose Evaluation

The gaseous effluent Anse evaliations are performed using the
computer based RM-21A report Lrocessor Or manual calculations.
The following sections describe the computational models,
assumptions and bases for the computer model. In the event
that the computer model is unavailable for the required dose
analysis, the dose analysis will be performed by manual
calculation using the same methodology as the computer based
report proccessor.

Monthly dose calculations are performed manually based on
limiting sector average annual meteorological dispersion
parameters. This calculation is performed using an annual
average X/Q. For the noble gas monthly dose calculation,
effluent release data are pased on the latest grab sample
analysis for radionuclide composition and the hourly average
effluent monitor response Ior total release activity. For the
jodine and particulate monthly dose calculations, the effluent
release radionuclide composition and release activity are
based on the continuous composite samples for the time period
of the dose calculation.

The guarterly dose calculations are a summation of the
applicable monthly dose results.
The annual dose calculations are pased on the actual meteor-
ological conditions concurrent with the effluent releases.
The meteorological conditions are pased on the year's
finalized meteorological data. Wind direction, temperature
lapse rate, ambient temperature, ground level windspeed, and
release elevation windspeed are provided for each hour of the
yvear. The meteorological dispersion values (X/Q, depleted
X/Q, and D/Q are calculated for each hour and linked with the
orresponding release data. The effluent release radionuclide
composition and activity are based on the same parameters as
the monthly dose analyses.

L&&WMM ple Gases

ODCM I3.3.2.a limits the dose rate at the SITE BOUNDARY
due to noble gas releases to s50v mrem/yr total body and
<3000 mrem/yr skin. Radiation monitor alarm setpoin.s
are established to ensure that these release limits are
not exceeded. In the event any gaseous releases from
the station results in an alarm setpoint being exceeded,
an evaluation of the SITE BOUNDARY dose rate resulting
from the release will be performed using the following
methodology and documented in ST-6-104-880-01.
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simultaneous releases from the North and South Vents

. will be considered in evaluating compliance with the

* release rate limits of ODCM I3.3.2.a following any

releases exceeding the alarm setpoints. Monitor
indications (readings) are averaged over time periods
not to exceed 15 minutes when determining noble gas
release rate based on correlation of the monitor reading
and monitor sensitivity. The 15-min averaging is allows
for reasonable monitor response to potentially changing
radiocactive material concentrations and to exclude
potential electronic spikes in monitor readings that may
be unrelated to radiocactive material releases. As
jdentified, electronic spiking monitor responses are
being excluded from the analysis.

NOTE: For administrative purposes, more conservative
alarnm setpoints than those required to meet
10 CFR 20 Dose Rate limits may be imposed.
However, conditions ex eeding these more limiting
alarm setpoints do not necessarily indicate
radicactive material release rates exceeding the
dose limits of ODCM I3.3.2.a. Provided actual
releases do not result in radiation monitor
indications exceeding values pased on the dose
rate limits of ODCM I3.3.2.a, ne further analysis
are required for demonstrating compliance with.
the limits of ODCM I3.3.2.a.

. The site boundary dose rate from noble gas effluent releases

in the event of a noble gas effluent setpoint exceeding the

value specified in ODCM II sectinns 2.2-1 (or 2.2.4.1), 2.2.2
(or 2.2.4.2), and 2.2.10 is calculated using the methodology
stated below. This methodology is hased on worst sector (NE)
annual average meteorological dispersion but, if further
refinement is required to meet the requirements of ODCM
I13.3.2.a, actual meteorological data from the time period of
concern may be used to calculate actual meteorological

dispersion.
D, o = (53.882) (X/Q) |iE ['(F ) (Qp) * (Fyy5v) (€ K, )] 2-22
+PTB 18y | {(Fyy) (Quuy) * (Fyygy) (Qy26y) 1Ky | ( )
b...=(53.882) (x/Q) |1} [ (F +(F B
PSK” (00° 183 [[(Fyy) (Qquy)* (Fyygy) (Quagy) 1840 7

1 |
{(2=23)

. u.p._@_
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Total Body Plume Dose Rate (rem/hr)

skin Plume Dose Rate (rem/hr)
r 3
, . |rem=n" ~pCil=yr-min-cc
Units conversion factorF~—~~wm£*»"L-T“w‘ aal
uC}-nr~mrem~m”-se,-tt”
1.1E-05 highest annual average relative
concentration (NE Sector) (sec/m”)

North Vent Flow Rate (cfm)

concentration of noble gas nuclide i dur
of release from North Vent {uCi/cc)

nit 1 South Vent Flow Rate (cfm)

concentration of noble gas nuclide 1 during
period of release from Unit 1 South Vent

| (BC1l/CC) .

Unit 2 South Vent Flow Rate (cfm)

concentration of noble gas nuclide i during
period of release from Unit 2 South Vent (uCi/cq)
Total body dose factor for noble gas nuclide 1.
values are listed in Table 2-1.

r 9 -

m =0

&z vy |
L pCi~-yr “
skin dose factor for the beta contribi
noble gas nuclide i. Values are
Table 2-1.

3
mrem-m-

~
{
|
|
-

pCi~-yr

the average ratio of tissue to air energy
absorption coefficients (mrem/mrad) (Ref:
Regulatory Guide 1.109 Section 2.2)

0.7 is the attenuation factor that accounts for
the dose reduction die to shielding provided by
residential structure (dimensionless) (Ref:
Regulatory Guide 1.109 Table E-15).

Gamma air dose factor for noble gas nuclide
Values are listed in Table 2-1.

4
& .

3 9
mrad-m”~_ |
{

pCi-yT “
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.2 Site boundary Dose Rate fRadiciedine and Particulates

ODCM 13.3.2.d limits the dose rate to €1500 mrem/yr %«
any organ (inhalatiol pathways only) for 1=-131 1=133
Tritium, asl all radionuclides in particulate form with
half~lives gre:ter than 8 days in gaseocus effluents.
Compliance with ODCM 13.3.2.d will be determined month
by performance of ODCM 11 Section 2.3.4.

Simultaneous releases from the North and South Vents azI
considered in evaluating compliance with the release Ia

performed in accordance wi.h ODG: 73.3+3.

T™his methodology is based c¢.. _.he vorst sector (NE) annues

sverage meteorclogical dispersion but, if further
refinement is reguired to meet the limits of ODCM

o |

€

TE
1imits of ODCM 13.3.2.b. Release activity is based upor
the results of the continuous composite sampler analysis

’

13.3.2.b, actual metecrologizal data from the tinme periocd

of concerr may be used toO ca.culate actual metecrologic
dispersion.

Noble Gas ALX DOses

“DCM 13.3.3 limits the air dose due to noble gases
released in gaseous effluents (Liom both reactor units
to areas at or beyond the SITE BOUNDARY to:

< 10 mrad gamma for any gquarter '

< 20 mrad beta for any quarter

< 20 mrad gamma during any calendar year

< 40 mrad beta during any calendar year
As reguired by ODCM 13.3.3.1 surveillance Regquirement,
these doses are calculated at least once per 31 days
using the results of the most recent grab samples foI
isotopic composition prrformed . accordance with
ONeM 13.3=3., Due to the incerporation . t the ALARA
philosophy in the des.gn and operation of =tk Linerick
effluent systems, release point grab samples may not
identify any radionuclides. Total release activity i1s
based upon the hourly average effluent monitor response
As identified, electronic spiking monitor responses are
excluded from the release activity analyses. The morth
dose calculation is performed using the most limiting
average annual meteorclogical dispersion values. The
quarterly doses are pased on the summation of the
applicable monthly results. The annual dose calculatic
are based upon actual release meteorologicil conditions
as described in Section 2.3.5. The monthly dose
calculations are performed in accordance with the
nethodology below,

11E~¢ “‘/“i”FN\':(CiNV)’”;S\’)C;ISV"‘FL‘S\’N').‘S\'\"M‘. (3
1.11E=8) (¢ 72)T( (Fyry,) | - 14 yev) * (Faey) Ciagy) IN
} '::L‘FN\”“CXNV) (Fygv! Ciasv! * (Fasy! Clasv’ 74

u.p, @

Date ©-2-)
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dogse from noble gas relileases

dose from noble gas reliease
rad~pCi~yr
nversion z : ]
uCi~hr-mraad
yhegt average agnual relative
- L 01 sec

onversion
m;f.‘ gec

]

sec~ft

Average North Vent Flow rate for pel
release (cfn)

of noble gas nuclide
(uCij/ce)

unit 1 South Vent flow rate
releuse (cfm)

concentration of noble gas nuclide

2 .

Unit 1 South Vent effluent (uCi/cC)

Average Unit 2 South Vent fiow r/.te
of release (cfm)

Mels
(®}

centration of noble gas nuclide
t 2 South Vent efflusnt (Cl/cCC

camma air dose factor for noble gas
values are listed in Table 2-1.

prad-m"

P’; i=yYI
Beta alr dose - . gas nuc
values are lis

3
nrad-m

pli=yt




Radicliodine and FailiCuillie VOIS Calsulations

ODCM 13.3.4 limits the duse (from both reactor
to & MEMBER OF THE PUBLIC from I-131, 1=137
and all radionuclider in particulate form wit
half~lives greater than 8 days in gaseous effluents
released to areas at or beyond the SITI BOUNDARY ¢t

< 15 mrem to any corgan during any calendar quarter

< 30 mrem to any organ ducing any calendar year
As required by ODCM 13.3.4.1 Suiveillance Regquirenent,
these doses are calculated at least once per .. days
using the results of the continuous composite sample
analysis parformed in accordance with ODCM 13.3~3. Due
to the incorporation of the ALUARA philosophy in the
jesign and operation of the Limerick effluent systems,
these composite samples may not identify any
radionuclides. Total release activity 1is barsed upon
detecta.le concentration of the continuous conpesite
samples and average appropriate vent flow during the
sampling period. The monthly doie calculation 1s
perfocrmed using the most limiting average annual
meteorological dispersion values. The gquarterly doses
are based on the summation of the applicable monthly
results. The annual dose calculations are based upon ¢
actual release meteorclogy as described in
section 2.3.5. The monthly dose calculations are
performed in accordance vith the methodology below.
Total organ dose is obtained by tuae gsumpation of the
organ dose from each pathway for each receptor

FiasiN

4
|
'
5
i

Ground Pathway

Vegetation, Meat, Cow MILK, and _Goat M

(3.6E~6) (472)3%




from ground pathway due to releas
iculates and iodines (rem)

from vegetation, neat, oW milXk
milk, pathways due to releases

jlates, iodines, and tritium

from inhalation pathway due tc
ticulates, iodines, and tritiun

units conversion factor

rep~Cl-gecC

hr-mrem=uCl
units conversion

m) .*"” '.L_‘ L_N

sec~ft
ighest average annual depc
(ESE Sector

' |

' m
summation - ., release tinme perioc
unitliless).

average North ) e during release
fm




averages
release |

sncentration of nuclice J

vent effluent (uli/0K

average Hot Maintenance Shop Tlow
release (cfm).

concentrat ion of nuclide { from Hot
Maintenance effluent (uCi/cc).

dose factor for organ type k, age grouj 1,
pathwvay number nj dose factors are based oOn
results of a computer program that is based
on and is similar to the NRC program GAEPAR
results from this program provide input data
in the form of a lookup table - values of
“Ykln are provided in Table 2=2.

isotope number (1 through 35) (3 through 17

{
are noble gases).

organ type (1 through 8, wvhere total
body = 1, GI tract = 2, bone = 3, liver = 4,
kidney = 5, thyroid = 6, lung = 7, skin = 8).

age group (1 through 4, vhere adult =
teen = 2, child = 3, infant = 4)

pathway number (1 through 7).
time duration of release (hrs) .

highest average agnual relative concentration
(NE Sector) (sec/m ).

highest average annual relative depleted
concentration (NE sector) (sec/m") .

Annual Dose Evaluation

ODCM 13.6 requires an Annual Dose evaluation be
performed and reported 1in accordance with Regulatory
Guide 1.21 in the Semiannual Radiocactive Effluent
Release Report submittec 60 days after the first
each year. This dose e uation is processed Dby
RM-21A. In the evant that this computer model 1is
unava‘lable, this analysis will be pesformed using
same methodology. The ligquid portion of this annual
dose calculacion is described in Section 1.3 of




DCHM 11. The annual, gaseous G { slculat
gsane general methodology described in Sectiun «..
2.3.3, anG 2.3.4 vith the exception of metecrol
vhich is based upon actual sector average atmos
dispersion values using the guidance of Regulate
wide 1.141 Section C.1l¢€). Finalized hourly Vv
vwind directior ground level and release ¢ levat
speed, ambient temperature, and temperature .aps
r P-G stability class) are provided annually
the instrumentation specified in ODCM I3.1~-1
_alues are calculated for each hour ard linkec
corresponding hourly averaged effluent release
noses are then calculated for each hour at the
receptors of interest (depending upon release
iirectior padicactive material release rate

calculated as described in Sections 2.3.3 and
Dose at each receptor is accusulated for the
the maximum dose for plume, inhalation, and
pathways are reported. The gaseous effluent
receptors are listed 'n Table 2~4 and the dc
alculated using the methodology below.

Plume FPathway
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‘ ' 2.3.5.4 Veagetation, Meat, Cow ML, Goalt MU Fallmay

D -(J.GE-G)(‘??)E

IPARA

"2
[155 () (@) * (Fygy) Qg * (Pagy) (@) * (Fpg) (Qyppes) 1 W) (P, ,('L,,,)] +

(Ty)

a5
[1“"}1\1) Q) * (Frgy) Q)90 * (Fogy) Q250 * Fipes) (Quppes) 1| (D/Q:bl] (uI,K,L.N)]

(2-32)
where:

Pornga * annual dose from plume pathway (rem)

Papara ™ annual dose from ground pathway (rem)

Dypara ™ annual dose from vegetation, meat, cow
milk, and goat milk pathways (rem)

Prpara ™ annual dose from inhalation pathway (rem)

3.6E~6 = units conversion factur .

:n:ﬁ:m_]
. [ hr-mrem=-uCi

472 = units conversion factor

| - |
sec-ft

. « summation for each release time period
unitiess).

(X/Q)y = rolltigo concentration for time period "t"
(sec/m") .

va =« average North Vent flow rate during release
(cfm).

°1nv « concentration of nuclide i from North Vent
effluent (nCi/cec).

'1sv ~ average Unit 1 South Vent flow rate during
release (cfm).

Qi1sv concentration of nuclide i from Unit 1

south Vent effluent ‘. i/ce) .

W e @

Dlt.__l_g_'_{_":?/
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4 !
II ¥ aaind - average nit £ & ith Vent f.0W TIa
yd's release (cfm
4 O..0; ™ concentration of nuclide from Unit out!
e vent effluent (ucCi
decay constant of nuclide 1 se
i1 ' distance to receptor "r"
J . = average wvindspeed for time period "t" (/8
! ¥ 1 'HLXUSG‘ factor for organ type Kk, age grouj
- ' " - - |
3 pathway nusber n; dose factors are based or
results of « ~omputer program that 1s based
and is siazilar to the NRC program GASPAJ
results from this program provide input data .
the form of a lookup table =~ values ¢ { :v!y . are
» - ,
}[’{?\'IJ d in Table 2+2
. ! = isotope number (1 through 18 (3 through 17 are
noble gases).
y = organ type (1 through 8, where total body = 1),
GI tract = 2, bone = 3, liver = 4, kidney = !
. thyroid = 6, lung = 7, skin = 8)
i « age group () through 4, vhere adult =
teen = 2., child = 3, infant = 4§
I = pathway number (1 through 7)
g = time duration of release (Nrs
F o = average Hot Maintenance Shop flow rate during
8 o release (cfm).
*{HM « concentration of nuclide i from Hot Maintenance
S Shop effluent (uCi/cc)

(D Qly ™ deposition concentration for time period it e
(1/m’

)=relative dgpleted concentration for time pericod

-
-, -
dePl’ wen (gec/m

2.4 Gaseovs Effluent Dose Prolection

DCM 13.3.5 requires the VENTILATION EXHAUST TREATMENT SYSTEM
be used to reduce radiocactive material levels prior tc
discharge when projected doses from both units to areas ai
bevond the SITE BOUNDAKY would exceed 0.6 mrem tO any organ

s © - | & |
. a 31 day period,.

Y



The applicable gaseous processing systems for =n A1
radicactive material releases ALARA are the Gaseous Raawaste
reatm.nt System and Exhaust Treatnent System in Filgures
s nd - 3
iose projection 1S performed at least
wing aqguation:

Dmaxt ¢ (Duax/d

pmaximum organ dose projectic
period (mrem)

paxinum organ dose to date for cur:
gquarter as determined by egquation
or (2«28) (mrem).

number of days remaining in current ca.endar
gquarter. The minimum tinme elapsed 18 seven
IayS.

the number of days of concernm.
28€ ADALYSLE

ral Dose to MEMBERS OF THE PULBLIC

"M 13.3.7 requires that the annual dose o dose commitment t
MEMBER OF THE PUBLIC, due to releases of ra~ cactivity and
on. from the uranium fuel cycle shall be limited Lo

2% mrem wvhole body or any organ except thyroid
7% mrem thyroid
13.3.7.2 Surveillance Reguirement requires that cumulatiy
contributions from direct radiation from operations be
sluated when the calculated dose from the relcase of
adicactive materials in liquid or gaseous effluents exceed
{ce the limits of ODCM I13.2.23.a, 3.2.3.b, 3.3 b8 3:3:3.0,
y.4.a, or 3.3.4.b. The direct radiation contribution shall
deternmined by the methodology deacribed below. This
thodology calculates the direct radiation contribution whict
hen must be added to the dose or dose commitment determined
accordance with sections ODCM IIl.2.1, 2.3.3, and 2.3.4 tc
Jetermine total dose from all pathways. This evaluation ol
iirect radiation contribution is in accordance with
ANSI/ANS 6.6.1-1979 Section 7. The error using this method

Vi

estimated to be approximately 8%. The following evaluation
performed for each receptor of concern.

Dy skc =~ P1iErFFI




« cupulative dose contribution from direc
radiation at recepiol wrem)

to the statistics of radiation mcasurenments
conservation of effluent calculations it i
Dhnw, May yield a negative value, In thig
vﬁkﬁe for tbpﬂ shall be reported as zero(V).
total dose at receptor of interest
by TLD measurement) (mrem).

I1f there is not a TLD location at the actual receptor
location, a nore conservative location will be used ¢t
evaluate Total Dose.

Lyﬁy” « mean of the backgiound dose as evaluated by TLDs
- at background sites (mrem).

effluent contribution to dose (as evaluated 1ir
sections 2.3.3 and L:3:4:1) 5

Doses Due .to Activit {es Inside the SITE BOUNDARX

I'n accordince with ODCM I3.6, the semiannual Radiocactive
effluent lielease Report submitted vithin 60 days after January
1 of each year shall i.clude an assessment of 1adiation dose
from radioactive ligquid and gaseous effluents to MEXBERS OF THE
PUBLIC due to their activities inside the SITE BOUNDARY.

There are three locations within the SITE BOUNDARY that are
accessible to MEMBERS OF THE PUBLIC for activities unrelated tc
the operation of Limerick Station. These locations are:

1) the railroad tracks which run along the river within the
SITE BOUNDARY; 2) the Limerick Atomic Information Center, on
Longview Road next to the 500kv substation; and 3) Fricks Lock
environmental laboratory, operated by RMC Environmental
services, Inc. Of these three locstions, the railroad tracks
are the closest to the plant confines. The highest annual dose

for the three locaticns should be determined by the :ilroad
track location.

The following methodology is used to evaluate dose at the
railrcad tracks, Information Center, and Fricks Lock locations

This dose assessnment 1s pased on the results of the annual dose

evaluation outlined in ODCM Section 2:3+5% The maximum dose
-alculated will be reported.




to MEMBERS OF THE PUBLIC within
BOUNDARY in Sector"X"® nren

SITE BOUNDARY in

Relative average annual atmospher.
dispersion for year of interegt at
BOUNDARY in Sector "X" (sec/m ).

Relative average annual atmospheric
dispersion for year of interest at

railroad, Information Center OI Fricks

for digtances listed below in Sector

pistance to locatien (I
Railroad T

) W
g O
W C

o

TS N NS
n W

oA NN N

oS D

o

Informasion Center:
ESE

Fricks lock:
Wow 450

maximum occupancy factor €or rail
tracks, Limerick Atomic Informati
or Pricks lLock Environmental Labo
(un.tless).

Radiological Environmental Monitoring Program
sSampling Progvim

The operational phase of the Radiological Envirconmental
Monitoring Program (REMP) conducted in accordance with

the requirements of ODCM I3.4-3. The objectives of the
program are:

To provide data on measurable levels of radiat’ar
and radiocactive naterials in the site environs

GilS .

To evaluate the relationship between guantities of

P

radiocactive materials released from LGS and

resultant radiatior doses to individuals from

principal pathways of exposure. :
H.P. o
il B e
Date '

41 Rev.
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The sampling requirements (type of samples, collection
frequency, and analysis) and sample locations are
presented in Appendix B.

Interlaboratory Comparison Program

rechnical Specification 6.8.4.e.3 requires analyses be
performed on radioactive material supplied as part of an
Interlaborator, Cumparison.

participation in an :gprovod Interlaboratory Compari.on Progran
provides a check on e preciseness of measurements of
radiocactive material in environmental samples. A summary of
the Interlaboratory Comparison FProgram results will be provided
in the Annual Radiological Environmental Operating Report
pursuant to ODCM I3.5.

0.0,

Dat.;g;z;w
42 Rev.__ /0
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From Table E~1
ingestion Dose Fa
BONE

1 or Reg. Guide 1.10%
ctors For Adult:

2927007800

LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H32 0.000E+00 1.050E~07 1,080E~07 1,050E~07 1.050E-07 1.050E~07 1.0850E~-C7
Cl4 2.840E~06 5.680E~07 §,680E~07 5,680E-07 %,680E~07 5.680E-07 5.680E~07
NA24 1.700E~06 1.700E~06 1.700E~04 1.700E~06 1.700E~06 1.700E~06 1.700E~06
P32 1.930E~-04 1.200E~-085-7,460E-06 0.000E+00 0.000E+00 0.000E+00 2.170E-05
CRS51 0.000E+00 ©,000E+00 2.660E~09 1,.590E~09 §,860E~10 3,530E-09 6.690E-07
MNS54 0.000E+00 4.570E~06 8.720E~07 0.000E+00 1.360E~06 0.000E+00 1.400E-05
MNS6 0.000E+00 1.1850E~07 2.040E-08 0.000E+00 1.460E=07 0.000E+00 3.670E-06
FESS 2.750E~06 1.900E~06 4.430E-07 0.000E+00 0.000E+00 1.060E-06 1.090E~06
FES9 4.340E~06 1.020E~0S 3.910E~06 0.000E+00 0.000E+00 2.850E-06 3.400E-0S
cosse 0.000E+00 7.450E~07 1.670E=06 0.000E+00 0.000E+00 0.000E+00 1.510E-05
CO60 0.000E+00 2.140E~06 4.720E~06 0.000E+00 0.000E+00 0.000E+00 4.020E-05
NI&3 1.300E~04 9.010E-06 4.360E-06 0.000E+00 0.,000E+00 0,.000E+00 1.880E~06
NI16S §,280E-07 6.860E~08 3,130E~08 0,000E+00 0.000E+0U 0,000E+00 1.740E-06
créd 0.000E+00 8.330E~08 3.910E~08 0.000E+00 2.100E-07 0.000E+00 7.100E~06
INES 4.840E-06 1.540E~05 6.960E=-06 0.000E+00 1.030E~05 0.000E+00 9.700E~06
ZNG9 1.030E-08 1.970E-08 1.370£-09 0.000E+00 1.280E-08 0.000E+00 2.960E-09
BRE3J 0.000E+00 0.070E+00 4.020E-08 0.000E+00 0.000E+00 ©0.000E+00 5.790E~08
BRE84 0.000E+00 0.000E+00 §,210E~08 0.000E+00 0.000E+00 0.000E+00 4.090E~13
BRES 0.000E+00 0.000E+00 2.140E-0% 0.000E+00 0.U00E+00 0.00CE+00 0.000E+00
RBB6 0.000E400 2.110E-05 9.830E-06 0.000E+00 0.000E+00 0.000E+00 4.160E-06
RBE88 0.000E+00 6.050E~08 1,210E~08 0.000E+00 0.000E+00 ©0.000E+00 8.360E~19
RB89 0.000E+00 4.010E~08 2.820E-08 0.000E+00 0.000E+00 0.000E+00 2.330E-21
SR89 3.080E~04 0.000E+00 8.840E~06 0.000E+00 0.000E+00 0.000E+00 4,940E-05
SR80 7.580E~03 0.000E+00 1.860E-03 0.000E+00 0.000E+00 0,000E+00 2.190E~04
SR91 §,670E~06 0.000E+00 2.290E~07 0.000E+00 0.000E+00 0.000E+00 2.700E-05
SRS2 2.150E-06 0.000E+00 9.300E~08 0.000E+00 0.000E+00 0.000E+00 4,260E~05
Y90 9,620E-09 0.000E+00 2.580E~10 0.000E+00 0.000E+00 0.000E+00 1.020E~04
Y91M 9,090E-11 0.000E+00 3.520E~12 0.000E+00 0.000E+00 0.000E+00 2.670E~10
Y9l 1.410E-07 0.000E+00 3.770E-0% 0.000E+00 0.000E+00 0.000E+00 7.670E-05
Y92 8.450E-10 0.000E+00 2.470E~11 0.000E+00 0.000E+Cy 0.000E+00 1.480E-05
Y93 2.680E~09 0.000E+00 7.400E-11 0.000E+00 0.000E+00 0.000E+00 8.500E~05
ZR95 1,040E-08 9.7S50E~09 6.600E-09 0.000E+00 1.530E-08 0.000E+00 3.090E~05
ZR97 1.680E~09 3.390E-10 1.850E-10 0.000E+00 5,120E-10 0.000E+00 1.050E~04
NB9S 6.220E-09 3.460E~09 1.860E-09 0,000E+00 3.420E-09 0.000E+00 2.100E-05
MO%9 0.000E~00 4.310E~06 8.200E-07 0.000E+00 9.760E~-06 0.000E+00 9.990E~-06
TC99M 2.470E-10 6.980E~10 8.890E-09 0.000E+00 1.060E~08 1.420E-10 4.130E~07
TC101 2.540E-10 3.660E-10 3.590E~09 0.000E+00 6.590E~06 1.870E-10 1.100E-21
RU103 1.850E-07 0.000E+00 7.970E~08 0.000f 00 7.0 OE=07 0.000E+00 2.160E~05
RU105 1.540E~08 0.000E+00 6.080E-09 0.000E+00 1.990E~07 0.000E+00 $.420E~06
RU106 2.750E-06 0.000E+00 3.480E-07 0.000E+00 5.310E-06 0.000E+00 1.780E~04
AG110M 1.600E-07 1.480E-07 8.790E-08 0.000E+00 2.910E~07 0.000E+00 6.040E-05
TE125M 2.860E-06 9.170E-07 3.590E~C7 8.060E~07 1.090E-05 0.000E+00 1.070E~05
TE127M 6.770E-06 2.420E~06 8.250E~07 1.730E-06 2.750E-05 0.000E+00 2.270E~05
TE127 1.100E-07 31,.950E-08 2.38B0E-08 8.150E~08 4.4B0E-07 0.000E+00 8.6B0E-06
TE129M 1.150E-05 4.290E-06 1.820E-06 1.950E-06 4.800E-05 0.000E+00 5.790E-05
TE129 3.140E-08 1.180E~08 7.650E-09 2.410E-08 1.320E-07 0.000E+00 2.370E-0O8B
TE131M 1.730E-06 8.460E~07 7.050E~07 1.340E-06 8.570E-06 0.000E+00 8.400E~05
TE131 1.970E-08 8.230E-09 6.220E-09 1.620E-08 8.630E~08 0.000E+00 2.790E-09
TE132 2.520E-06 1.630E-06 1.530E-06 1.800E~06 1.570E~05 0.000E+00 7.710E-05
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Liguid Doge Fa« ' X8

From Table E~
. Inqution Dose Fac
BONE

1: or Reg. Guide 1.109
tors For Teen:

3927007800

LIVER T.BODY THYROID  VIDNEY LUNG GI-LLI
1130 1.030E=06 2.980E~06 1,190E~06 2.430E~04 4,590E=06 0.000E+00 2.290E-06
1131 §.850E~06 8.190E~06 4.400E~06 2.390E=03 1.410E~05 0.000E+00 1,620E~06
1132 2.790E~07 7.300E~07 2.620E~07 2.460E=05 1.150E~06 0.000E+00 3.180E~07
I133 2.010E«06 3.410E=06 1.040E-06 4.760E=04 5.980E-06 0.000E+00 2.580E~06
1134 1,460E~07 3.870E~07 1.390E-07 6.450E~06 6.100E~07 0.000E+00 5.100E-0%
1135 6.100E-07 1.570E~06 5.820E~07 1.010E-04 2.480E~06 0.000E+00 1.740E~-06
C8134 8.370E-0f 1,970E~04 9.140E-05 0.000E+00 6.260E~05 2.390E~05 2.450E~06
C8136 8.590E=06 3.38.E~05 2.270E~05 0.000E+00 1.840E~05 2.900E-06 2.720E-06
Cs137 1,120E=04 1.490E-04 5.190E~05 0.000E+00 5.070E=05 1.970E~05 2.120E-06
CS138 7.760E=08 1.490E~07 7.450E~08 0.000E+00 1.100E=07 1,280E-08 6.760E~11
BA1239 1.390E-07 9.780E~11 4.050E~09 0.000E+00 9.220E-11 6.740E-11 1.240E-06
BA140 2.840E=05 3.480E-08 1.830E-06 0.000E+00 1.180E-08 2.340E-08 4.380E-05
BAl41 €.710E-08 $.010E-11 2.240E-09 0.000E+00 4.650E~11 3.430E~11 1.430E-13
BAl42 2.990E=08 2.990E-11 1,840E-09 0.000E+00 2.530E~11 1.990E-11 9.180E-20
LA140 1,480E~09 1.710E=09 4.550E-10 0.000E+00 0.000E+00 0.000E+00 9.820E~05
LAl4Z 1.790E=10 7.950E~11 1.980E-11 0.000E+00 0.000E+00 0.000E+00 2.420E-06
CEl41 1.330E-08 8.880E-09 1.020E-09 0.000E+00 4.180E=09 0.000E+00 2.540E~-05
CEl143 2.350E-09 1.710E-06 1.910E~10 0.000E400 7.670E=10 0.000E+00 5.140E-05
CE144 6.960E~07 2,880E-07 3.740E-08 0.000E+00 1.720E=07 0.000E+00 1.750E~04
FR143 1.310E-08 5.230E-09 6.520E~10 0.000E+00 3.040E-09 0.000E+C0 4.310E-05
PR144 ,700E~11 1.760E-11 2.180E~12 0.000E+00 1.010E=11 0.000E+00 4.740E-14
ND147 9,380E~-09 1.020E~08 6.110E-10 0.000E+00 $,990E-09 0.000E+00 3.680E~05
wig7 1.460E~07 1.190E~07 4.170E-08 0.000E+00 0.000E+00 0.000E+00 3.220E-05
NP239 1.760E=09 1.660E~10 9.220E~11 0.000E+00 5.210E~10 0.000E+00 2.670E-05
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Liguid Doge Yactors
From Table E-14 or Reg. Guide 1.109
n Dose Factors For Infant:

5327007800

|
l
. Ingestio
- BONE
|
|
I
|

LIVER T.BODY THYROID  KIDNEY LUNG GI-LLI
I130 6.000E~06 1.320E-05 5,300E~06 1.480E-03 1.450E~0% 0.000E+00 2.830E-06
I.31 9.590E=05 4.230E~05 1,860E~05 1,390E-02 4.940E~0% 0.000E+00 1.510E~06
I132 1.660E-06 3.370E~06 1.200E~06 1.580E~04 3.760E~06 0.000E+00 2.730E~-06
1133 1.250E~05 1.820E~05 5.330E-06 3.310E=03 2.140E~05 0.000E+00 3,0B0E~06
1134 8.690E~07 1,780E~06 6,.330E-07 4,150E~05 1.990E~06 0.000E+00 1.B830E~06
1135 1.640E~06 7.240E~06 2.640E~06 6.490E-04 8.070E~06 0.000E+00 2.620E-06
C8134 3.770E=04 7.030E~04 7.100E~05 0.000E+00 1.810E~04 7.420E-05 1.910E~06
C8136 4.590E-05 1.350E-04 5.040E~05 0.000E+00 5.380E~05 1.100E~05 2.050E~06
cs137 §. 220E~04 6.110E~04 4.330E~05 0.000E+00 1.G40E=04 6.640E~05 1.910E~06
Cs1le 4.810E-07 7.820E~07 3.790E~07 0.000E+00 3.900E=07 6.090E~08 1,250E~06
BAl139 8,.810E~07 5.B40E-10 2.550E-08 C.000E+00 3.510E~10 3.540E-10 5.580E-05
BA140 1.710E-04 1.710E~07 8.810E-06 0.000E+0" 4,060E~08 1,050E-07 4.200E-05
BAl41l 4.250E=07 2.910E=10 1.340E-08 C.000E+00 1.750E<10 1.770E~10 5.190E~06
BAl42 1.840E=07 1.530E~10 9.060E~09 0.000E+0C0 8.810E~11 9.260E-11 7.590E~07
LAL40 2.110E-08 8.320E-09 2.140E-09 0.000E+00 0.000E+00 0,000E+00 9.770E-05
LAl42 1.100E~09 4.040E~10 9.670E~11 0.000E+00 0.000E+00 0.000E+00 6.860E~0S5
CE141 7.870E~C8 4.800E~08 &,650E~09 0.UOOE+00 1.480E-08 0.000E+00 2.480E~05
CEl143 1,480E-08 .B820E-06 1,120E=09 0.000E+00 2.860E~09 0.000E+00 5.730E~05
CE1l44 2.980E~06 1.220E-06 1.670E~07 0.000E+00 4.930E-07 0.000E+00 1.71CE~04
PR143 8.130E-08 3.040E=08 4.030E-09 0.000E+C0 1.130E-08 0.000E+00 4.290E~05
PR144 2.740E-10 1.060E~10 1.380E~11 0.000E+00 31.840E~11 0.000E+00 4.930E~06
ND147 §,530E-08 5.6B0E-08 3.480E~09% 0.000E+00 2.190E~08 0.000E+00 3.600E~05
wig? 9.030E=07 6.280E~07 2.170E-07 0.000E+00 0.000E+00 0.000E+00 3,690E~05
NP239 1.110E-08 9.930E~10 5.610E~10 0.000E+00 1.980E-09 0.000E+00 2.870E-05
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Table 1~

2
used in Limerick Ligquid

2927007800

10

Assumptions
. . Effluent Dose Evaluation

index tien
49 Salt water Sport Fish ingestion (kg/yr) Adult 2.100E+01
50 galt Water Sport Fish Ingestion (kg/yr) Teen 1.600E+01
51 Galt Water Sport Fish Ingestion (kg/yT) Child 6.900E+00
52 Salt Water Sport Fish ingestion (kg/¥T) Infant 0.000E+00
53 Salt wWater Commercial rish Ingestion (kg/yr) Adult 2.100E+01
54 calt Water Commercial Fish Ingestion (kg/yr) Teen 1.600E+01
55 galt Water Commercial Fish Ingestion (kg/yr) Child 6.900E+00
56 sslt Water Commercial Fish Ingestion (xg/yr) Infant 0.000E+0Q0
87 calt water Invertebrate Ingestion (kg/yT) Adult 5.000E+00
§g - Salt Water invertebrate Ingestion (xg/yr) Teen 3.800E+00
£9 salt Water Invertebrate ingestion (kg/yT) Child 1.700E+00
60 Salt Water Invertebrate Ingestion (kg/yr) Infant 0.000E+00
61 irrigated leafy Vegetable Ingestion (kg/yr) Adult 6.400E+01
62 Irrigated leafy Vegetable Ingestion (kg/yr) Teen 4.200E401
63 Irrigated lLeafy Vegetable Ingestion (kg/yr) Child 2.600E+01
€4 irrigated leafy Vegetable Iingestion (kg/yr) Infant 0.000E+00
65 Irrigated Other Vegetable 1ngestion (kg/yr) Adult §.200E+02
66 Irrigated Other veretable Ingestion (xg/yr) Teen 6.300E+02
67 Irrigated Other Vegetable Ingestion (kg/yr) child 5.200E+02
68 Irrigated Other Vegetable Iingestion (kg/yr) Infant 0.000E+00
69 irrigated Root Vegetable Ingestion (kg/yT) Adult §.200E+02
70 irrigated Root Vegetable Ingestion (kg/yr) Teen 6.300E+Q2
71 Irrigated Root Vegetable Ingestion (kg/yr) chilad £,200E+02

. 72 Irrigated Root Vegetable Ingestion (kg/yr) Infant 0.020E+00
73 Irrigated Cow Milk Ingestion (1/yr) Adult 3.100E+02
74 Irrigated Cow Milk Ingestion (1/yr) Teen 4.000E+02
75 irrigated Cow Milk Ingestion (1/yr) chilad 3.300E+02
76 Irrigated Cow Milk Ingestion (1/yr) Infant 3.300E+02
77 Irrigated Goa® Milk Ingestion (1/yr) Adult 3.100E+02
78 Irrigated Goat Milk Ingestion (1/yr) Teen 4.000E+02
79 Irrigated Goat Milk Ingestion (1/yT) Child 3.300E+02
80 Irrigated Goat Milk Ingestion (1/yr) Infant 3.300E+02
g1 Irrigated Beef Ingestion (1/yr) Adult 1,100E+02
82 Irrigated Beef Ingestion (1/yr) “een 6.500E+01
83 Irrigated Beef Ingestion (1/yT) Child 4.100E+01
B84 Irrigated Beef Ingestion (1/yT) Infant 0.000E+00
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TABLE 2-2

INGESTION INDIVIDUAL DOSE FACTORS (')Fk 1 n)
For Gaseous Effluents e

3927007800

UNITS FOR AIRBORNE PATHWAYS
(Pathway Numbers 1 and 7) are:

nron--j/c1-|cc

UNITS FOR DEPOSITION PATHWAYS
(Pathway Numbers 2-6) are:

mrem-n' /Ci

NME. RLE AR R o

Pathway NQ. Pathway

Plume
Ground
Vegetable
Meat

Cow Milk
Goat Milk
Inhalation

12



2927007800

.‘or_ pathway: Plume
T.BODY GI=TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+0N0 0.00E+00 0.00E+00 0,00E+00 u.00E+00 0.00E+00
chiid: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 0.00E+00 0,0CE+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Ground
T.BODY GI~TRACT BONE LIVER KIDNEY THYROID  LUNG
Adult: O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
¢hild: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
infant: 0.00E+00 0.00E+00 -0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Vegetable
T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 6.53E+01 6,53E+01 0.00E+00 6,53E+01 6.53E+01 6.53E+01 6.53E+01
Teen: 7,75E401 7.7SE+01 0.00E+00 7.75E+01 7.75E+01 7.75E+01 7.75E+01
child: 1.21E+02 1,21E+02 0.00E+00 1.21E+02 1.21E+02 1.21E402 1.21E+02
infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+CO 0.00E+00 0.00E+00
For Pathway: Meat
T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 7.98E+00 7.9BE+00 0.00E+00 7.98E+00 7.98E+00 7.98E+00 7.98E+00
Teen: 4.75E+00 4.76E+00 0.00E+00 4.76E+00 4.76E+00 4.76E+00 4.76E+00
child: 5.75E+00 5.75E+00 0.00E+00 5,75E+00 5.75E+00 §,75E+00 5.75E+00
.Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'or Pathway: Cow Milk
T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 1.8BE+01 1.88E+01 0.00E+00 1.88E+01 1.88E+01 1.88E+01 1.88E+01
Teen: 2.45E+01 2.45E+01 0.00E+00 2.45E+01 2.45E+01 2.45E+01 2.45E+01
child: 3.87E+01 3.87E+01 0.00E+00 3.87E+01 3.87E+01 3.87E+01 3.87E+01
Infant: 5.87E+01 5.87E+01 0.00E+00 5.37E+01 5.87E+01 5,87E+01 5.87E+01
For Pathway: Goat Milk
T.BODY GI=TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 23.83E+01 3.88E+01 0.00E+00 3.83E+01 3.83E+01 3,.83E+01 3.83E+01
Teen: 4.99E+01 4.99E+01 0.00E+00 4.99E+01 4.99E+01 4.99E+01 4.99E+01
child: 7.89E+01 7.89E+01 0.00E+00 7.89E+01 7.89E+01 7.89E+01 7.89E+01
Infant: 1.20E+02 1.20E+02 0.00E+00 1.20E+02 1.20E+02 1.20E+02 1.20R+02
For Pathway: Inhalation
T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 4.01E+01 4.01E+01 0.00E+00 4.01E+01 4.01E+01 4.01E+01 4.01E+01
Teen: 4.03E+01 4.03E+01 0.00E+00 4.03E+01 4.03E+01 4.03E+01 4.03E+01
child: 3.57E+01 3,57E+01 0.00E+00 3.57E+01 3.57E+01 3.57E+91 3.57E+01
Infant: 2.0SE+01 2.0SE+01 0.00E+00 2.05SE+01 2.05E+01 2.05E+01 2.0S5E+01
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SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+0CO

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

~ SKIN

0.00QE+00
0 LOOE+00
0.00E+00
0.00E+0D

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

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0C

SKIN
0.00E+0Q0Q
0.00E+0Q0
0.00E+00
0.00E+00
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‘or. Pathway: Plume
T.BODY GI-TRACT
Adult: 0.00E+00 0.COE+CO
Teen: 0.00E+00 0.0NE+00
child: 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00
For Pathway Ground
,BODY GI-TRACT
Adult: 2.29E+07 2.29E+07
Teen: 2.29E+07 2.29E+07
child: 2.29E+07 2.29E+07
Infant: 2.29E+07 2.29E+07
For Pathway: Vegetable
T.BODY GI-TRAFT
Adult: 1. 582+07 2.20F~
Teen: 2.43E+07 2.25k+07
child: 4.93E+07 1.39E+07
Infant: 0.00E+00 0.00E+00
For Pathway: Meat
T.BODY GI-TRACT
Adult: 1.08E+07 1.50E+07
Teen: g8.54E+06 7.75E+06
child: 1.31E+07 3.70E+06
. Infant: 0.00E+00 0.00E+00
For Pathway: Cow Milk
T.BODY GI-TRACT
Adult: 4.15E+07 5.79E+07
Teen: 7.19E+07 6.63E+07
child: 1.44E+08 4.07E+07
Infant: 1.85E+08 3.39E+08
For Pathway: Goat Milk
T.BODY GI-TRACT
Adult: 4.99E+06 6. 9S5E+06
Teen: 8.63E+06 7.83E+06
child: 1.73E+07 4.8SE+06
Infant: 2.22E+07 4.07E+07
For Pathway: Inhalation
T.BODY GI-TRACT
Adult: 1.43E+08 1.69E+03
Teen: 1.93E+08 1.48E+03
child: 2.23E+03 5.17E+02
Infant: 9.85E+02 1.63E+03

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

BONE
2.29E+07
2.29E+07
2.29E+07
2.29E+07

BONE
1.10E+07
1.53E+07
2.98E+07
0.00E+00

BONE
7.50E+06
5,27E+06€
7.91E+06
0.00E+ .0

BONE
2.89E+07
4.44E+07
8.71E+07
1.17E+08

BONE
3.47E+06
5.33E+06
1,.05E+07
1.40E+07

BONE
1.03E+03
1.22E+03
1.35E+03
6.12E+02

LIVER
0.00E+CO
0.00E+00
0.00E+00
0.00E+00

LIVER
2.29E+07
2 29E+07
2.29E+07
2.29E+07

LIVER
3.50E+07
5.32E+07
7.93E+07
0.00E+00

LIVER
2.39E+07
1.33E+07
2.11E+07
0.00E+00

LIVER
9.20E+07
1.54E+08
2.32E+08
4.01E+08

LIVER
1.10E+07
1.85E+07
2.78E+07
4.81E+07

LIVER
3.27E+03
4,24E+03
3.59E+03
1.98E+03
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KIDNEY
0.00E+00
0.00E+00
G.00E+00
0.00E+00

KIDNEY
2.29E+07
2.29E+07
2.29E+07
2.29E+07

KIDNEY
2.34E+07
3.40E+07
5.00C+07
0.00E+00

KIDNEY
1.60E+07
1.17E+07
1.33E+07
0.00E+00

KIDNEY
¢.15E+07
9.86E+07
1.46E+08
1.95E+08

KIDNEY
7.38E+06
1.18E+07
1.75E+07
2.33E+07

KIDNEY
2.19E+03
2.74E+03
2.26E+03
1.03E+03

3927007800

i LN6D

THYROID

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

THYROID

2.29E+07
2.29E+07
2.29E+07
2.29E407

TELIOID
% .00E+00
0.00E+00
0.00E+00
0.00E+00

THYROID

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

THYROID

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

THYROID

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

THYROID

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

.

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

LUNG
2.29E+07
2.29E+07
2.29E+07
2.29E+07

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

LUNG
0. 00E+00
0.00E+00
0.00E+00
0.00E+00

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

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

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+00C

SKIN

0.00E+00
0.,00E+00
0.00E- 00
0.00E+00

SKIN
2.630+07
2.63E+07
2.63E+07
2.63E+07

SKIN
0.00E+00
C.00E+00
0.00E+0Q0
0.00E+00

SKIN
0.00E+00
9.00E+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+0Q0
C.00E+00
0.00E+Q0

SKIN
0.00E+00
0.00E+00
0.00E+00
0.CO0E+00

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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WMMMMWLM
.‘on Pathway: Plunme

T.BC. Y GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adulit: 3.26E+. 4 1.26E+402 3.26E+02 3,26E+02 3,26E+C2 1.26E+407 3.27E+02
Teen: 1,26E+02 3.26E+02 3,26E+02 3.26E+02 3,.26E+402 3.26E+02 3.27E+02
child: 3.26E+02 3.26E+02 3.26E+02 3 26E+02 3.26E+02 5,26E+02 3.27E+02
Infant: 3.26E+02 3.26E+02 3.26E+02 31.2¢E402 3.26E+02 3.26E+02 3.27E+02
For Pathway: Ground

T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 0.00E+00 0.00F+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00 0.0GE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.OUE+00 0.00E+00 0.00E+0Q0Q
For Pathway: Vegetakl.e

T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 U.00E+00
Teen: 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+20 ¢.00E+0Q0
child: v.0NE+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+0D0 0.00E+00 0.0QE+00
Infant: C.00E~09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+CU
For Pathway: Meat

T.BODY GI-TRACT BONE LIVER KIDNFY THYROID LUNG .
Adult: 0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 U.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.70E+00
Infant: 0.C0E+00 0.002+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Cow Milk

T.BODY GI-TRACT BONE LIVER KIDWEY THYROID LUNG
Adult: O0.00E+00 0.00E+00 0.00E+0Q0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E--00 0.00E+00 0.00%+00 0.00E+00 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00 0,00E+C0 0.0CE+OO 0.00E+00 0.0CE+00 0.00E+00
Infant: ©.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Goat Milk

T.BODY GI=TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+0L 0.00E+00 0.00E+00 0.00E+00
Teen: 0.0J0E+00 0.0NE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+CO
child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00
For Pathway: Inhalation

T.BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG
Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00
Teen: 0.00E+00 0,00E+00 0.00E+00 0.00E+0C0 0.00E+00 0.00E+00 0.00E+00
caila: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: C 20E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.CQE+00

SKIN

4.50E+02
4.50E+02
4.50E-02
4.50E+02

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

SKIN
0.00E+00
0.00E+N0Q
¢.0N0E+00
0.00E+00

SKIN
0.00E+00
¢ .00E+00
0.00E+00
0.00E+0Q0

SKIN
0.00E+00
0.00E+00
0.00E+00
¢.00E+00

£KIN

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

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







Adult:
Teen:
child:

ay: Plunme

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

GI-TRACT
0.00E+00
0.00E+00
0.00E+00

Infant: 0.00E+00 0.00E+00

For Pathway: Ground

Adult:
Teen:
child:

Infant:

T.BODY
6.62E+02
6.62E+02
6.62E+02
6.62E+02

GI-TRACT
6.62E+02
6.62E+02
€.62E+02
6.62E+02

For Pathway: Vegetable

Adult:
Teen:
child:

Infant:

For Pathway: Meat

Adult:
Teen:
child:
Infant:

For Pathway.

Adult:
Teen:
child:
Infant:

For Pathwa
i

Adult:
Teen:
Child:

T.BODY
7.42E+06
1.20E+07
2.91E+07
0.00E+00

T.BODY
1.68E+05
1.42E+05
2.68E+05
¢.COE+00

Cow
T.BODY
8.,09E+05
1.49E+06
3.67E+06
7.02E+06

. BOTY
1.70E+06
3.13E+06
7.72E+06

GI-TRACT
4.14E+07
5.00E+07
3.95E+07
0.00E+0QD

GI~-TRACT
9.41E+05
5.90E+05
3.63E+05
0.00E+00

Milk

GI-TRACT
4.52E+06
€.19E+06
4 .98BE+06
5.03E+06

y: Goat Milk

GI-TRACT
9.50E+06
1.30E+07
1.05E+07

Infant: 1.47E+07 1.06E+07

For Pathway: Inhalation

Adult:
Teen:
child:
Infant:

T.BODY
2.76E+02
3.968+J2
5.47E+02
3.82E+02

GI~-TRACT
1.11E+04
1.1BE+0C4
$.30E+03
2.03E+03

BONE
©.00E+00
0.00E+00
0.00.+00
0.00E+00

BONT.
6.62E+02
6.62E+02
6.62E+02
6.62E+02

BONE
2.58E+08
4.20E+08
1.02E+09
0.00E+00Q

BONE
5.86E+0Q6
4.95E+06
8 ,.37E+0€
0.00E+0C

BONE
2.82E+07
5. . =+07
1.292+08
2.45E+08

BONE
© .92E+07
1.09E+G3
2.70E+08
5.14E+08

BONE
9.64E+03
1.38E+04
1.90E+04
1.26E+04

LIVER

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

LIVER

6.62E+02
6.62E+02
6.62E+02
6.62E+02

LIVER

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

LIVER

0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

LIVER

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

LIVER

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

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

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

KIDNEY
6.62E+02
6.62E+02
6.62E+02
6.62E+02

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

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

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

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

KIDNEY
0.00E+00
0.0CE+00
C.00E+00
0.00E+00C
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.or_ pathw
T.BODY

THYROID

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

THYROID

5.62E+02
6.62E+02
6.62E+02
6.62E+02

THYROID

0.00E+00
0.J0E+00
0.00E+00
0.00E+00

THYROID

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

THYROID

0.00E+00C
0,00E+00
0.00E+00
0.00E+00

THYROID

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

THYROID

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

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

LUNG
6.62E+02
6.62E+02
6.62E+02
6.62E+02

LUNG
0.00E+00
0.00E+00
0 OQE+0O
0.00E+00

LUNG

0.00E+00

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

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

LUNG
0.00E+00
0.00E+00
0.00E+00
0.C0E+00

LUNG
4.44E+04
7.66E+04
6.84E+04
6.44E+04

SKIN

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

SKIN
7.6BE+02
7.68E+02
7.68E+02
7.68E+02

SKIN
0.00E+00
0.00E+00
C.00E+00
0.00E+0Q0

SKIN
0.00E+0Q0
Q. 00E+00
0.00E+00
0.00E+00

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

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

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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pathway: Plume

T.BODY GI=TRACT
Adult: O0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0.20E+00 0.00E+00
Infant: 0.00E+00 0.C0E+00
¥Yor Pathway:’ Ground

7.BODY GI-TRACT
adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00
For Pathway: vegetable
T.BODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
chilad: 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+0Q0
For Pathway: Mea L
.BODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+0C
n“ant: 0.00E+00 0.00E+00
for Pathway: Cow Milk
T,.BODY GI-TRACT
Adult: 0.0CE+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.0CE+00
Infant: 0,00E+00 0.00E+00
For Pathway: Goat Milk
T.BODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00
Intant: 0.C0E+00 0.00E+00
For Pathway: Inhalation
T.PODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+QO
child: 0.00E+00 0.00E+00
Infant: 0.00E+00 0.0GE+0Q0

BONE
0.00E+00
0.00E+0OV
0.00E+00
0.00E+00

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

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

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

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

BONE
0.00E+00
0.00E+00
0.0CE+0VC
0.00E+00

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

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

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

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

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

LIVER
0.00E+00
0.00E+00
0.00E+CO
0.00E+00

LIVER
0.00E+00
0.00E+0C0
0.00E+00
0.C0E+00

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

K1DNEY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

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

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

KIDNEY
0.00E+00
0.00E+0Q0
0.,00E+00
0.00E+00

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

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

KIDNEY
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYRCID

0.00E+00
0.0JE+00
0.00E+00
0.00E+00

3927007800

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

LUNG
0.00E+DO
0.00E+0QO
0.00E+00
0.00E+00

LUNG
0.C0E+00
0.00E+00
0.0CE+00
0.00E+00

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

LUNG
0.00E+00
0.00E+00
0.00E+00
0.UO0E+00

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

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+0O

SKIN

C.00E+0CO
0.00E+00Q
0.00E+00
0.00E+00

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

SKIN
0.00E+00
0.00E+00
0.00E+0C0
0.00E+00

SKIN

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

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

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E:00

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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IEDI!IDQAL_nQEE_2ASTQB&.EQB_QASEQQS_IIILHENTS -~ FOR ISOTOPE:
. ‘or. Pathway: Plume

Adult:
Teen:
child:
Infant:

T.BODY
6.52E+00
6,52E+C0
6.52E+00
6.52E+00

GI-TRACT
6.52E+00
6.52E+00
€.52E+00
6.52E+00

For Pathway: Ground

Adult:
Teen:
Child:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

For Pathway: Vegetable

Adult:
Teen:
child:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

For Pathway: Mea

Adult:
Teen:
Cchild:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+CO
0.00E+00

For Pathway: Cow

Adult:
Teen:
chilad:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI~TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

t

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Milk

GI-TRACT
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+00

For Pathway: Goat Milk

Adult:
Teen:
Child:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+00

GI-TRACT
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

For Pathway: Inhalation

Adult:
Teen:
¢child:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI-TRACT
0.00E+00
0.00E+00
0.00E+0CO
0.00E+00

BONE
6.52E+00
6.52E+00
6.52E+00
6.52E+00

BONE
0.00E+00
0.00E+00
0.00E+00
0.00E+CO

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

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

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

BONE
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

BONE
0.00E+00
0.00E+00C
0.00E+00
0.00E+00

LIVER
6.52E+00
6.52E+00
6.52E+00
6.52E+00

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

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

LIVER
0.CCE+00
0.00E+00
0.00E+00
0.00E+00

LIVER
0.00E+0C0
0.00E+00
0.00E+00
0.00E+00

LIVER
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

LIVER
0.00E+00
0.,00E+00
0.00E+00
0.00E+00
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KIDNEY
6.52E+00
6.52E+00
6.52E+00
6.52E+00

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

KIDNEY
0.00E+00
0.00E+00
0.00E+00
¢.00E+00

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

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

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

KIDNEY
0.00E+0C
0.00E+0Q0
0.00E+00
0.00E+00

THYROID

6.52E+00
6.52E+00
6.52E+00
6.52E+00

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

THYROID

v.00E+00
0.00%+00
0.00E+00
0.00E+00

XE133

LUNG
6.8B6E+00
6.8B6E+00
6.86E+00
6.86E+00

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

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

LUNG .
0.00E+00
0.00F+00
0.00E+00
0.00E+00

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

LUNG
0.02E+00
0.00E+00
0.00E+00
0.00E+00

LUNG
0.00E+QO
0.00E+00
0.00E+00
0.00E+0CO

5927007800

SKIN

1.B4E+01
1.84E+01
1.84E+01
1.84E+01

SKIN
0.00E+00
0.00E+00
C.COE+00
0.00E+00

SKIN
0.00E+00
0.00E+0C
0.00E+00
0.UQE+00

SKIN
0.00E+00
®.00E+00
0.00E+00
0.00E+0CO

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

SKIN
0.00E+00"
0.00E+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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. For Pathway: Plume
) T.BODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen!: 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00

For Pathway: Ground

T.BODY GI-TRACT

Adult: 2.11E+08 2.11E+08
Teen: 2.11E+08 2.11E+08
child: 2.11E+08 2.11E+08

Infant: 2.11E+08 2.11E+08

For Pathway: Vegetable

T.BODY GI-TRACT
Adult: 2.50E+08 §.34E+06
Teen: 2.21E+408 5.93E+06
Child: 1.60E+08 4.10E+06
Infant: 0.0CE+00 0.00E+00

For Pathway: Meat

T.BODY GI-TRACT

Adult: 2.38E+07 5.10E+05

Teen: 1.06E+07 2.35E+05

child: 5.94E+06 1.52E+05

Infant: 0.00E+00 0.00E+00
For Pathway: Cow Milk

T.BODY GI-TRACT

Adult: 2.0SE+08 4.38E+06

Teen: %.00E+(8 5.3SE+06¢

child: 1.46E+08 3.73E+06

Infant: 1.28E+08 3.44E+06

For Pathway: Goat Milk

T.BODY GI-TRACT
Adult: 6.14E+08 1.32E+07
Teen: 5.99E+08 1.61E+07
child: 4.38E+08 1..2E+07
Infant: 3.B84E+08 1.03E+07
For Pathway: Inhalation

T.BODY GI-TRACT
Adult: 2.31E+04 3.30E+02
Teen: 1.74E+04 3.09E+02
child: 7.12E+03 1.22E+02
Infant: 2.36E+03 4,.23E+01

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

BONE
2.11E+08
2.11E+08
2.11E+08
2.11E+08

BONE
1.28E+08
2.03E+08
4.63E+08
0.00E+00

B NE
1.22E+07
8,74E+06
1.72E+07
0.00E+00

BONE
1.05E+08
1.83E+08
4.22E+08
6.79E+08

BONE
3.16E+08
5.4BE+08
1.26E+0%
2.04E+09

BONE
1.18E+04
1.59E+04
2.06E+04
1.26E+04

LIVER

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

LIVER

2.11E+08
2.11E+08
2.11E+08
2.11E+08

LIVER

3.05E+08
4.77E+08
7.60E+08
0.00E+00

LIVER

2.91E+07
2.29E+07
2.82E+07
0.00E+00

LIVER

2.50E+08
4.30E+08
€.92E+08
1.27E+09

LIVER
7.51E+08
1.29E+09
2.08E+09
3.80E+09

LIVER
2.69E+04
31.58E+04
3.21E+04
2.23E+04

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

KIDNEY
2.11E+08
2.11E+08
2.11E+08
2.11E+08

KIDNEY
9.88BE+07
1.52E+08
2.36E+08
0.00E+00

KIDNEY
9.43E+06
7.28BE+06
8.73E+06
0.00E+00

KIDNEY
8.11E+07
1.37E+08
2.14E+08
3.26E+08

KIDNEY
2.43E+C8
4.10E+08
6.43E+08
9.78E+08

KIDNEY
$.10E+03
1.19E+04
1.05E+04
6.04E+03

38
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THYROID

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

THYROID

2.11E+08
2.11E+08
2.11E+08
2.11E+08

THYROID

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

THYROID

0.00E+00
0,00E+0Q0
0.00E+00
0.00E+00

THYROID

0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

THYRCOID

0.00E+00
0.00E+00
0.Q0E+00
0.00E+00

THYROID

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

927007800

LUNG SKIN

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

LUNG
2.11E+08
2.11E+08
2.11E+08
2.11E+08

LUNG
3.28E+07
5.79E+07
B.46E+07
0.00E+00

LUNG
3,13E+06
2.78E+06
3.13E+06
0.00E+00

LUNG
2.69E+07
§.22E+07
7.6SE+07
1.34E+08

LUNG
8.07E+07
1.57E+08
2.31E+08
4.01E+08

LUNG
3.09E+03
4,64E+03
3.84E+03
2.53E+03

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

SKIN

2.46E+08
2.4€E+08
2.46E+08
2.46E+08

SKIN

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

SKIN

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

SKIN

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

SKIN

0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0

SKIN

0.00E+00
0.00E+00
0.00E+00
0.00E+00
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TEST TARGET (MT-3)

o

—— =S
| |
L2 fliL Bl
150mm
)

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD
PO BOX 338
WEBSTER, NEW YORK 14580
716 265-1600



IMAGE EVALUATION
TEST TARGET (MT-3




IMAGE EVALUATION
TEST TARGET (MT-3



q

&
PN 45N

DOSE TACI

VAL

AN TFN A

T




."or_ pPathway: Plume

T.BODY GI-TRACT

Adult: O0.00E+00 0.00E+00
Teen: 0.00F+00 0.00E+00C
child: 0.00E+00 0.00E+00

Infant: 0.00E+00 0.00E+00

For Pathway: Ground
T.BODY GI~TRACT

Adult: 4.60E+06 4.60E+06
Teen: 4.60E+06 4.60E+06
child: 4.60E+06 4,60E+06

Infant: 4.60E+0¢ 4.60F+06

For Pathway: Vegetable
T.BODY GI-TRACT

Adult: 1.99E+05 3.15E+05
Teen: 2.14E+06 2.57E+05
child: 2.BBE+06 1.57E+05
Infant: 0.00E+00 0.00E+00

For Pathway: Meat
T.BODY GI-TRACT

Adult: 6.53E+05 1.03E+05
Teen: 4.74E+05 5.6BE+04
child: 5.S50E+05 2.39E+04
Infa:‘.: 0.00E-00 0.00E+00
For Pathway: Cow Milk
T.BODY GI-TRACT
Adult: 1.43E+07 2.26E+06
Teen: 2.26E+07 2.71E+06
chile: 3.44E+07 1.B7E+06
Infant: 4.14E+07 1.69E+06

For Pathway: Goat Milk
T.BODY GI-TRACT

Adult: 4.29E+07 6.77E+06
Teen: 6.79E+07 8.13E+06
child: 1.03E+08 5,.60E+06
Infant: 1.24c+08 5.06E+06

For Pathway: Inhalation
T.BODY GI-TRACT

Adult: 3.50E+03 3.70E+02
Teen: 4.34E+03 3.45E+02
child: 3.68E+03 1.33E+02
Infant: 1.68E+03 4.53E+01

BONE
0.00E+00
0.00E+00
0.00E+00
¢ .00E+00

BONE
4.60E+06
4.60E+06
4,60E+06
4,60E+06

BONE
7.01E+05
8.10E+0S
1.62E+06
0.00E+00

BONE
2.30E+0S
1.73E+05
3.09E+05
0.00E+00

BONE
5.03E+06
8.56E+06
1.93E+07
3.77E+07

BONE
1.51E+07
2.57E+07
5,.30E+07
1.13E+08

BONE
1.24E+03
1.63E+03
2.06E+03
1.53E+06

LIVER
0.00E+00
0.00E+00
0.00E+00
0.v0E+D0

L1VER

4 .60E+06
4.60E+06
4,60E+06
4.60E+06

LIVER
2.77E+06
3.19E+06
4.46F+06
0.00E+00

LIVER

9 .0BE+05
7.05E+05
8.50E+05
0.00E+00

LIVER
1.99E+07
3.37E+07
§.31E+07
1.11E+08

LIVER
5.96E+07
1.01E+08
1.59E+08
3.33E+08

LIVER
4.64E+03
6.14E+03
5.42E+03
4.26E+03

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

KIDNEY
4.60E+06
4,.60E+06
4 .60E+06
4 .60E+06

KIDNEY
1.54E+406
1.74E+06
2.37E+06
0.00E+00

KITWEY
5.05E+05
3.84E+05
4.53E+05
0.00E+00

KIDNEY
1.10E+07
1.83E+07
2.83E+07
4.42E+07

KIDNEY
3.31E+07
5.50E+07
8.49E+07
1.33E+08

KIDNEY
2.71E+03
3.50E+03
3.03F+03
1.79E+03

41

3927007800

THYROZD

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

THYROID
4.60E+06
4 .60E+06
4.60E+06
4.60E+06

THYROID

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

THYROID

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

THYROID

0.0CE+00
0.00E+00
0.00E+00
0.00E+0Q0

THYROID

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

THYROID

0.00E+00
0.00E+00
0.00E+00
0.0CGE+00

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

LUNG
4.60E+06
4.60E+06
4.60E+06
4.60E+06

LUNG
2.11E+C5S
2.74E+05
3.54E+05
0.00E+00

LUNG

€.92E+04

6.05E+04
6.75E+04
0.00E+00

LUNG
1.51E+06
2.89E+06
4,22E+06
5.05E+06

LUNG
4.54E+06
8.67E+06
1.27E+07
2.71E+07

LUNG
3.80E+02
5.63E+02
4.61E+02
3.73E+C2

SKIN

0.00E+0C
0.00E+0Q0
0.00E+00
0.00E+00

SKIN

§,21E+06
5.21E+06
5.21E+06
5.21E+06

SKIN

0.00E+0Q0
0.00E+00O
0.00E+00O
0.00E+00

SKIN

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

SKIN

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

SKIN

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

SKIN

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



v

.'-‘o:_ pathway: Plume
Adult:

Teen:

child:

T.BODY

GI=TRACT

0.00E+00 0,00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

Infant: 0.00E+0CO 0.00E+00C

For Pathway: Ground

Adult:
Teen:
child:

Infant:

T.BODY
31.98E+08
3.98E+08
3.98E+08
3.98E+08

GI-TRACT
3,98E+08
3,98E+08
3.98E+08
3.98E+08

For Tathway: Vegetable

Adult:
Teen:
chila:

T.BODY
1.88E+08
1.61E+08
1.17E+08

GI-TRACT
5.56E+06
6€.57E+06
4.97E+06

Infant: 0.00E+00 0.00E+00

For Pathway:

Ad Lt:
Teen:
Cchild:

T.BODY
1.63E+07
6.98E+06
3.92E+06

infant: 0.00E+00

For Pathway: Cow

Adult:
Teen:
child:

Infant:

T.BODY
1.38E+08
1.29E+08
9,48E+07
8.L2E+07

Meat

GI-TRACT
4.80E+05
2.85E+05
1.66E+05
0.00E+00

Milk

GI-TRACT
4.07E+06
5.27E+06
4,.02E+06
3.92E+06

For Tathway: Goat Milk

Adul %
Teen:
Child:

T.BODY
4.13E+08
3.B7E+08
2.B4E+08

GI-~TRACT
1.22E+07
1.58E+07
1.21E+07

Infant: 2.66E+0B 1.18E+07

For Fathway: Inhalation

Advit:
Taen:
child:

T.BODY
1.36E+04
9.87E+03
4.07E+03

GI-TRACT
2.66E+02
2.69E+02
1.15E+02

Infant: 1.44E+03 4.23E+01

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

BONE
3.98E+08
3.98E+08
3.98E+08
3.98E+08

BONE
2.10E+08
3.47E+08
8.29E+08
0.00E+00Q

BONE
1.81E+07
1.51E+07
2.77E+07
0.00E+00

BONE
1.54E+08
2.78E+08
6€.71E+08
1.07E+09

BONE
4.61E+08
£.35E+08
2.01E+09
3.21E+09

BONE
1.52E+04
2.13E+04
2.87E+04
1.74E+04

LIVER
0.00E+00
0.00E+00
0.00E+LD
0.00E+00

LIVER
3.98E+08
3.98E+08
3.98E+08
3.9BE+08B

LIVER
2.87E+08
4.62E+08
7.94E+08
0.00E+00

LIVER
2.48E+07
2.00E+07
2.66E+0C7
0.,00E+00

LIVER
2.10E+08
3.7CE+08
6.42E+08
1.25E+09

LIVER
6.30E+08
1.11E+09
1.93E+09
3.76E+09

LIVER
1.97E+04
2.63%E+04
2.62E+04
1..+E+04

42

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

KIDNEY
3.98E+08
3.98E+08
3.98E+08
3.98E+08

KIDNEY
9.75E+07
1.57E+08
2.59E+08
0.00E+00

KIDNEY
8.42E+06
6.82E+06
8.6LE+06
0.00E+00

KIDNEY
7.13E+07
1.26E+08
2.09E+08
3.36E+08

KIDNEY
2.14E+08
3.78E+08
6.28E+08
1.01E+09

KIDNEY
7.0SE+03
9.64E+03
8.95E+03
5.48E+03

3927007800

THYROID

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

THYROID

3.98E+08
1.98E+08
3,.98E+08B
3.98E+08

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

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

LUNG
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+00

LUNG
3.98E+08
3.98E+08
3.98E+08
3.98E+08

LUNG
3.,24E+07
6.11E+07
9.31E+07
0.0CZ+00

LUNG
2.80E+06
2.652+06
3.11E+CS
0.00E+0C

LUNG
2.37E+07
4.90L+07
7.53E+07
1.36E+08

LUNG
7.11E+07
1.47E+08
2.26E+08
4.09E+08

LUNG
2.38E+03
3.83E+03
3.30E+03
2.2€E+03

SKIN
©.00E+00
0.00E+00
0.00E+00
0.00E+0Q0

SKIN
4.64E+08
4,64L+08
4.64E+08
4.64E+08

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0

SKIN
0.00E+0Q0
p.00E+00
0.00E+00
0.00E+0Q0

SKIN
0.00E+00
0.002+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+00
0.00%E+00
0.00E+00

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



INRLY
‘ cr rathway: Plume
T.BODY GI-TRACT
Adult: 3.15E+01 3.15E+01
Teen: 3.15E+01 3.15E+C1
child: 3.15E+01 3.15E+0l
Infant: 3.15E+01 3.15E+01
For Pathwayv: Ground
T.BODY GI-TRACT
Adult: O0.00E+00 0.00E+Q0
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.00E+00
Infant: 0,00E+00 0.00E+00
For Pathway: Vegetable
T.BODY GI-TRACT
Adult: 0.00E+00 0.00E+0QQ
Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.C0E+00
Infant: 0.00E+00 0.00E+0Q0
For Pathway: Mea T
T.BODY GI-TRACT
Adult: O.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: O0.00E+00 0.00E+00
.Infant: 0.00E+00 0.00E+00
For Pathway: Cow Milk
| T.BODY GI-TRACT
| Adult: 0.00E+00 0.00E+00
| Teen: 0.00E+00 0.00E+00
child: 0.00E+00 0.0CE+00
l Infant: 0.00E+00 0.00E+00Q
| For Pathway: Goat Milk
T.BODY GI-TRACT
| Adult: 0.00E+00 0.00E+00
| Teen: 0.00E+00 0.00E+00
| ¢child: 0.00E+00 0.00E+00
| Infant: 0.00E+00 0.00E+00
! For Pathway: Inhalation
| T.BODY GI-TRACT
i Adult: 0.00E+00 0.00E+00
} Teen: 0.00E+00 0.00E+00
| child: 0.00E+00 0.00E+00
' Infant: 0.00E+00 0.00E+00

BONE

3.15E401
3.15E+01
3.15E+01
3.15E+01

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

BONE
0.00%+00
0.00E+00
0.00E+00
0.00E+00

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

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

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

BONE
0.00E+00
0.00E+CO
0.00E+00
0.00E+00

LIVER
3.15E+01
3.15E+01
3.15E+01
3.15E+01

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

LIVER
0.00E+00
0.00E+CO
0.00E+00
0.00E+00

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

LIVER
0.00E+00
0.00E+00
0.0U0E+CO
0.00E+00

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

LIVER
0.00E+00
0.uSE+00
0.00E+00
L. 00E+00
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KIDNEY
3.15E+01
3.15E+01
3.15E+01
3.15E+01

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

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

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

KIDNEY
0.00E+00
0.00E+00
1.00E+00
\ .00E+00

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

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

THYROID

3.15E+01
3.15E+01
3.1SE+01
3.15E+01

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

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

THYROID

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

(o

LUNG
3.54E+01
3.54E+01
3.54E+01
3.54E+401

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

LUNG
0.00E+00
0.00E+00
0.00E+00C
0.00E+00

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+00C

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

LUNG
0.00E+00
0.00E+00
0.00E+00
0,00E+00

LUNG
0.00E+0Q
0.00E+00
0.00E+00
0.00E+00

927007800

SKIN

4.24E+02
4.24E+02
4.24E+02
4.24E+02

SKIN
0.00E+00Q
0.00E+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0

SKIN

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

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0

SKIN
0.00E+00

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

SKIN
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00



Adult:
Teen:
child:

T.BODY
1.96E+02
1.96E+02
1.96E+02

GI~-TRACT
1.96E+02
1.96E+02
1.96E+02

Inzant: 1.96E+02 1.96E+02

For pPathway: Ground

Adult:
Teen:
child:
Infant:

T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

For Pathway: Vegetab.e

Adult:
Teen:
child:
Infant:

For Pathway:

Adult:
Teen:
child:
Infant:

For Pathway:

Adult:
Teen:
Cchild:
Infant:

For Pathway:

Adult.
Teen:
child:
Infant:

T.BODY
0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

Mea
T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Cow
T.BODY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

T.BODY
C.00E+00
0.00E+00
0.00E~0Q0
0.00E+00

GI-TRACT
0.0CE+00
0.00E+0Q0
0.00E+00
0.00E+CU

t

GI-TRACT
0.00E+00
0.00E+00
0.00E+00C
0.00E+00

Milk

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Goat Milk

GI-TRACT
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Fer Pathvay: Inhalation

Adult:

Teen:
child:

T.BODY
0.00E+00
0.00E+00
0.00E+00

GI-TRACT
0.00E+00
0.00E+00
0.00E+00

Infant: 0.00E+00 0.00E+00

BONE
1.96E+02
1.96E+02
1.96E+02

1.96E+02

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

BONE
0.00E+00
0.00E~00
0.00E+00
0.00E+00

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

BONE
0.00E+00
0.00E+00
0.00E+00
0.00E+0C0

BONE
0.00E+00
0.00E+00
0.00E+00
0.00E+0D

BONE
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+0Q0Q

LIVER
1.96E+02
1.96E+02
1.96E+02
1.96E+02

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

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

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

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

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

LIVER
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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KIDNEY
1.96E+02
1.96E+02
1.96E+02
1.96E+02

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

KIDNEY
0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

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

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

KIDNEY
0.00E+00
0.00E+00
0.00E+C0O
0.00E+00

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

5927007800
For Pathway: Plume

THYROID

1.96E+02
1.96E+02
1.96E+02
1.96E+02

THYROID

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

THYROID

2.00E+00
0.00E+00
0.00E+00
0.00E+00

THYROID

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

THYROID

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

THYROID

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

THYROID

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

LUNG
1.98E+02
1.98E+02
1.98E+02
1.98E+02

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

LUNG
0.00E+00
0.00E+00
0.00E+00Q
0.00E+00

LUNG -
0.00E+00
0.00E+00
0.00E+00
0.00E+00

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

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

LUNG
0.CUE+00
0.00E+00
0.00E+00
0.00E+00

SKIN

3.58E+02
3.58E+02
3.58E+02
3.58E+02

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

SKIN
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+0Q0

SKIN
0.00E+00
%.00E+00
0.00E+00
0.00E+00

SKIN
0.00E+00
0.00E+00
0.00E+00
0.00E+00Q

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

SKIN
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00






‘ For Pathway: Plume
T

.BODY GI-TRACT

Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 ©.O00E+00
child: 0.00E+00 0.00E+00

Infant: 0.00E+00 0.00E+00

For Pathway: Ground

T.BODY GI-TRACT
Adult: 4.17E+05 4.17E+05
Teen: 4.17E+05 4.17E+05
child: 4.17E+05 4,17E+05
Infant: 4.17E+05 4.17E+05

For Pathway: Vegetable
T.BODY GI-~TRACT

Adult: 3.55E+02 1.20E+07
Teen: 5.57E+02 1.39E+07
child: 1.29E+02 1.08E+07
Infant: 0.00E+00 0.00E+00
For Pathway: Meat
T.BODY GI-TRACT
Adult: 1.95E+01 6.S5S6E+05
Teen: 1.63E+01 4.07E+05
child: 2.97E+01 2.50E+05
Infant: 0.00E+00 0.00E+00
] Pathway: Cow Milk
T.BODY GI-TRACT
Adult: 6.71E+00 2.26E+05
Teen: 1.23E+01 3.06E+05
child: 2.93E+01 2.46E+05
Infant: 5.62E+01 2.47E+05
For Pathway: Goat Milk
T.BODY GI-TRACT
Adult: B8.06E-01 2.72E+04
Teen: 1.48E+00 3.6BE+04
child: 3.51E+00 2.95E+0C4
Infant: 6.7SE+00 2.96E+05
For Pathway: Inhalation
T.BODY GI-TRACT
Adult: 4.84E+01 3.80E+03
Teen: 6.87E+01 4.01E+03
child: 9.13E+01 1.79E+QC3
Infant: 6.30E+01 6.B3E+02

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

0.00E+00

BONE
4,17E+05
4.17E+05
4.17E+05
4.17E+05

BONE
4.63E+03
7.26E+03
1.74E+04
0.00E+00

BONE
2.54E+02
2.13E+92
4.01E+02
0.00E+00

BONE
8.75E+01
1.60E+02
3.95E+02
7.83E+02

BONE
1.05E+01
1.93E+01
4.74E+01
9.40E+01

BONE
6.31E+02
9.00E+02
1.24E+03
8.7%E+02

LIVER
0.00E+00
0.00E+00
0.C0E+00
0.00E+0Q0

LIVER
4.17E+05
4.17E+05
4,17E+05
4.17E+05

LIVER
3.13E+03
4.85E+03
8.67E+03
0.00E+U0

LIVER
1.72E+02
1.42E+02
2.00E+02
0.00E+00

LIVER
5.92E+01
1.07E+02
1.97E+02
4.78E+02

LIVER
7.10E+00
1.29E+01
2.37E+01
5.73E+01

LIVER
4.29E+02
6.01E+02
6.19E+02
5.28E+02
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KIDKEY
0.00E+00
0.00E+00
0.00E+00
0.00E+00

s 1. NEY
4., _ +E+05
4.17E+05
4.17E+05
4.17E+05

KIDNEY
1.45E+03
2.28E+03
3.80E+03
0.00E+00

KIDNEY
7.97E+01
6.70E+01
8.77E+01
0.00E+00

KIDNEY
2.75E+01
5.04E+01
B.64E+01
1.47E+01

KIDNEY
3.30E+00
6.05E+00
1.04E+01
1.77E+01

KIDNFY
1.99E+02
2.81E+02
2.71E+02
1.66E+02

3927007800

THYROID

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

THYROID

4.17E+05
4.17E+05
4.17E+05
4.17E+05

THYROID

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

THYROID

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

THYROID

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

THYROID

0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

THYROID

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

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

LUNG
4.17E+05
4.17E+05
4.17E+05
4.17E+05

LUNG
0.00E+00
0.00E+("
0.00E+00
0.00E+00

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

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

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

LUNG
2.46E+05
4.24E+05
3.79E+405
3.12E+05

SKIN
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

SKIN
4.70E+05
4.70E+05
4.70E+05
4.70E+05

SKIN
0.00E+00
¢ .00E+00
C.00E+CO
0.00E+00

SKIN
£.00E+0Q0
0,00E+00
0.00E+00
0.00E+00

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

SKIN
0.00E+00
0.00E+0QGC
0.00E+00
0.00E+00

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



' "o¥ Pathway:

Plume
T.BODY GI-TRACT
Adult: 0.00E+00 0.00E+00
Teen: 0.00E+00 0.00E+00
child: 0,.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00
For Pathway: Ground
T.BODY GI-TRACT
Adult: 2.12E+06 2.12E+06
Teen: 2.12E+06 2.12E+06
child: 2.12E+06 2.12E+06

Infant: 2.12E+06 2.12E+06

For Pathway: Vegetable
T.BODY GI-TRACT

Adult: 4.63E+04 2.91E+08
Teen: 7.73E+04 3.62E+08
child: 1.87E+05 2.87E+08
Infant: 0.00E+00 0.00E+00

For Pathway: Meat
T.BODY GI-TRACT

Adult: 1.41E+03 8.90E+06
T:en: 1.19E+03 S5.S58E+06
child: 2.23E+03 3.42E+06
Infant: 0.00E+0Q0 0.00E+00
For Pathway: Cow Milk
T.BODY GI-TRACT
Adult: 3.47E+02 2.18E+06
Teen: 6.39E+02 2.99E+06
child: 1.56E+03 2.40E+06
Infant: 2.3SE+03 2.41E+06

For Pathway: Goat Milk
T.BODY GI-TRACT

Adult: 4.16E+01 2.62E+05
Teen: 7.67E+01 3.59E+05
child: 1.88E+02 2.8BE+05
Infant: 2.82E+02 2.89E+05

For Pathway: Inhalation
T.BODY GI-TRACT

Adult: S5.83E+03 2.59E+04
Teen: B.32E+03 2.74E+04
child: 1.15E+04 1.23E+04
Infant: 5.59E+03 4.70E+03

“ONE
0. ‘E+00
0. E+00
0..JE+00
0.0CE+00

BONE
2.12E+06
2.12E+06
2,12E+06
".12E+06

BONE
8.62E+05
1.44E+06
3.51E+06
0.00E+00

BONE
2.63E+04
2.22E+04
4.18E+04
0.00E+00

BONE
6.46E+03
1.19E+04
2.€31E+04
4.20E+04

BONE
7.7SE+02
1.43E+03
3.52E+03
5.04E+03

BONE
1.09E+05
1.55E+05
2.15E+05
1.01E+05

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

LIVER
2.12E+06
2.12E+06
2.12E+06
2.12E+06

LIVER
3.60E+05
5.95E+05
1.10E+06
0.00E+00

LIVER
1.10E+04
9.18E+03
1.31E+04
0.00E+00

LIVER
2.70E+03
4.92E+03
9.19E+03
1.72E+04

LIVER
3.24E+02
5.90E+02
1.10E+03
2.06E+03

LIVER

.S54E+04
Lt.42E+04
6.715+04
3.84E+04

47

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

KIDNEY
2,12E+06
2.12E+06
2.12E+06
2.12E+06

KIDNEY
2.14E+05
3.56E+05
6.10E+05
0.00E+00

KIDNEY
6.53E+03
5.43E+03
7.26E+03
0.00E+00

KIDNEY
1.60E+03
2.94E+03
5.09E+03
6.95E+03

KIDNEY
1.92E+02
3.53E+02
6.11E+02
8.34E+02

KIDNEY
2.69E+04
3.83E+04
3.72E+04
1.70E+04

3927007800

INDIVIDUAL DOSE FACTORS FOR GASEQUS EFFLUENTS -- FOR ISOTORE: CEIAA

THYROID

0.00E+00
0.00E+00
0.00E+00
0.00E+0O"

THYROID

2.12E+06
2.12E+06
2.12F+06
2.12k+06

THYROID

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

THYROTD

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

THYROID

0.0CE+00
0.20E+00
0.00E+00
0.00E+00

THYROID

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

THYROID

0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

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

LUNG
2.12E+0€
2.12E+06
2.12E+06
2.12E+06

LUNG
0.00r+C0
0.00E+00
0.00E+00
0.00E+00

LUNG
0.00E+00
0.00E+00
0.00E+00
0.00E+0CO

LUNG
0.00E+00
0.00E+00
0.C0E+00
0.00E+0Q0

LUNG
0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00

LUNG
2.46E+05
4.24 . 05
3.79E+05
3.12E+05

SKIN

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

SKIN
2.45E+06
2.45E+06
2.45E+06
2.45E+06

SKIN
0.00E+00
0.00E+00
¢.00E+00
0.00E+00

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

SKIN
C.00E+0Q0
0.00E+0Q0
0.00E+00
0 .N0E+00C

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

SKIN
0.00E+00
0.00E+00
0.00E+00C
0.00E+00
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TABLE 2-3

Assumptions Used in Limerick Gaseous
Effluent Dose Evaluation

43

Index Description Value
1 Fractior of produce from local garden 0.76
2 Fraction of leafy vegetable from local garden 1.00
3 Soil density in plow layer (kg/m**2) 240.0
“ Fraction of deposited particulates retained on vegetation 0.20
¢ Fraction of deposited iodines retained on vegetation 1.0
6 shielding factor of residential structures 0.7
7 Period of buildup of activity in soil (hr) 175200.0
8 Period of pasture grass exposure to activity (hr) 720.0
9 Period of crop exposure to activity (hr) 1440.0
10 Transport time milkman (hr) 48.0
11 Delay time for ingestion of grass by animals (hr) 0.0
12 Delay time for ingestion of stored feed by animals (hr) 2160.0
13 Delay time for ingestion of leafy vegetable by man (hr) 24.0
14 Delay time for ingestion of other vegetable by man (hr) 1440.0
15 Time between slaughter and c.nsumption of meat animal (br) 480.0
16 Grass yield, wet wt (kg/m#**2) " 0.7
17 Other vegetation yield, wet wt (kg/m**2) 2.0
18 Weathering rate constent for activity on veg (1./hr) 0.0021
19 Milk cow feed consumption rate (kg/day wet) $0.0
' 20 geef cattle consumption rate (kg/day wet) 50.0
21 Goat feed consumption rate (kg/day wet) €.0
22 Plume exposure adult (hr/yr) 8760.0
23  Plume exposure teen (hr/yr) 8760.0
24 Plume exposure child (hr/yr) 8760.0
25 Plume exposure infant (hr/yr) 8760.0
26 Ground exposure adult (hr/yr) 8760.0
2 Ground exposure teen (hr/yr) 8760.0
28 Ground exposure child (hr/yr) 8760.0
29 Ground exposure infant (hr/yT) 8760.0
30 Inhalation exposure adult (m**3/yr) 8000.0
- | Inhalation exposure teen (m*#*3/yr) 8000.0
32 Inhalation exposure child (m*+*3/yr) 2700.0
33 Inhalation exposure infant (m**3/yT) 1400.0
34 Leafy veg exposure adult (kg/yT) 64.0
35 lLeafy veg exposure teen (kg/yr) 42.0
36 Leafy veg exposure child (kg/yr) 26.0
37 Leafy veg exposure infant (kg/yr) 0.0
38 Non-leafy veg exposure adult (kg/yr) $20.0
39 Non-leafy veg exposure teen (kg/yr) 630.0
40 Non-leafy veg exposure child (kg/yr) 520.0
41 Non~leafy veg exposure infant (kg/yT) 0.0
42 Root veg consumption rate adult {(kg/yr) 0.0
43 Root veg consumption rate teen (kg/yr) 0.0
44 Root veg consumption rate  1ild (kg/yr) 0.0
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TABLE 2-3 (Continued)

‘ Assumptions Used in Limerick Gaseous
- Effluent Dose Evaluation

Index Description Value

45 Root veg consumption rate infant (kg/yr) 0.0

46 Cow milk consunmption rate adult (1/yr) 310.0

47 Cow milk consumption rate teen (1/yr) 400.0

48 Cow milk consumption rate child (1/yr) 330.0

49 Ccv milk consumption rate infant (1/yr) 330.0

50 Goat milk consumption rate adult (1/yr) 310.0

51 Goat milk consumption rate teen (1/yr) 400.0

52 Goat milk consumptiun rate child (hr/yr) 330.0

53 Goat milk consumption rate infant (hr/yr) 330.0

54 Meat consumption rate adult (bx/yTr) 110.0

55 Meat consumption rate teen (hr/yr) 65.0

56 Meat consumption rate child (hr/yr) 41.0

57 Meat consumption rate infant (hr/yr) 0.0

58 Fraction of year animals on pasture 0.75
59 Fraction of feed from pasture when on pasture 0.88
60 Fraction of year leafy veg grown 0.42
€1 Atmosphere hydrogen concentration (gm/m**3) ' 8.0

49
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TABLE 2-4
. - Nearest Gaseous gffluent Dose Receptor pistances (Meters)

Plume

Ground

Inhalation vegetation Meat Cow Goat
pDirection Pathways . pathway pathway pathway pathway
N 805 2414 3414 7562 0
NNE 805 1609 1585 0 0
NE 965 3218 1087 4183 0
ENE - 965 : 2414 3871 0 0
E 965 1770 1890 6758 0
ESE 965 805 4511 1770 1770
SE 1609 3862 7241 7241 0
SSE 1609 1609 7224 0 0
- 1287 1931 3018 3701 5654
SSW 1609 1831 1433 2896 0
SW 565 1287 2835 4827 0
WSW 1287 1287 2134 2255 0
W 965 2574 4084 0 0
WNW 1126 1440 0 0 0
NW 1126 2574 6660 0 0
NNW 1448 1931 6325 0 0

50
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+«Transferred to ODCM via T.S. amendment nos. 48 and 11l.

'l" 52

TABLE A-l
. Technical Specification/ODCM Matrix
ODCM ODCM
Technical Section 1 Equation
specification* Section I1
3:3:7.31 3.:.3.1 1-1
) 1=-2
1-3
1-4
3:3.7+12 2idad 2=-1 (or 2-9|
2=-2 (or 2+9)
2-4 (or 2-10)
2=%5 (or 2~10)
- - 8- - . . P P 1-1
1=2
1-3
1-4
- P 5 KNG - 3:2:3 1-8
1-6
1-7
3.33:3.3 3.2.4 1-8 ;
1-9
. $:31:3:3 3:3.:8 2=-22
2=23
3:11:.8+9 3.3.4 2=26
2~27
2=28
3:11:.3:3 - T Y 2-24
2-25
3-11o2-‘ 303-5 2-33
3.12.2.7 3:3:86 2=4
-5



TABLE A-1 3927007800

' Technical Specification/ODCM Matrix
ODCM (DCM
Technical Section 1 fquation
specification* Requirement section II
6.9.1.8 ‘ 3.6 1-5
1-6
1=7
2-24
2-25
2-26
2=27
2-28
3.11.4 3:3:7 a=1
- P55 € 0 § 3.4.1 Section II
App. B
$.9:31:7 2.5 1=-5
3:13:3 3.4.3 1-6
1=7
2-29 X
2-30
®
2=32
J=2

«Transferred to ODCM via T.S. amendment nos. 48 and 11.
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APPENDIX B

Radiological Environmental Monitoring Program -
Sample Type, lLocation, and Analysis
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TABLE B-1

- Limerick Generating Station
Radiolecial Environmental Monitoring Program

pathway station Code Location Collection Method Analyses
I. Direct 3652 0.6 miles N of site 1 set of four (4) TLDs Gamma dose

2E1 5.1 miles NNE of site from each location at quarterly

351 0.6 miles NNE of site least quarterly

4E1 4.6 miles NNE of site

551 0.4 miles NE of site

5H1 < 25.8 miles NE of site

6C1 2.1 miles ENE of gite

781 0.5 miles ENE of gite

7E1 4.2 miles ENE of site

9C1 2.2 miles E of site

1083 0.5 miles E of site

10E1 3.9 miles E of site

10F3 5.5 miles ESE of site

1181 0.5 miles ESE of site

13C1 2.9 miles SE of site

13El 4.3 miles SE of site

1451 0.6 miles SE of site

i5D1 3.2 miles SE of site

1652 0.6 miles SSE of site

17B1 1.6 miles S of site

1861 C 12.9 miles S of site

1881 0.1 miles £ of site

19D1 3.6 miles S of site

2001 7.1 miles SSW of site

20F1 5.2 miles SSW of site

2151 6.5 miles SSW of site

2382 0.5 miles WSW of site

¢ = Control stations

55
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Page 2 of 4

TABLE B-1
Pathway Station Code Location Collection Method Analyses
I. Direct 24D1 3.9 miles SW of site Collected guarterly Gamma dose
(cont.) 2581 0.5 miles SW of site quarterly

25D1 4.0 miles WSW of site
2653 0.4 miles W of site
28D2 3.8 miles W of site
2281 0.5 miles WNW of site
29E1 4.9 miles WNW of site
31D1 3.0 miles NW of site
31D2 3.9 miles NE of site
3251 0.6 miles NW of site
3482 0.6 miles NNW of site
34E1 4.6 miles NNW of site
35F1 4.2 miles N of site

11. Alxrborne 10583 0.5 miles F of site Approximately 1 cfm Gross beta analysis

particulates 11S1 0.5 miles ESE of site continuous flow through on each weekly sample.

1451 0.6 miles SE of site glass fiber filter which Gamma spectrometry
13C1 2.9 miles SE of sitc is collected weekly at shall be done when
13H4 ¢ 28.8 miles SE of site filter change. gross beta exceeds ten

times the yearly mean
of control station
value.

H.P.
e Date
56 Rev.
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Page 1 of 4
TABLE B-1

Pathway Station Code Location Collection Method Analyses

11. Alrborne (cont.)

particulates (cont.) Gross beta analysis
done 224 hr after
sampling to allow for
Radon and Thoron
daughter decay.

Gamma isotopic analysis
on monthly composite.

lodine 1053 0.5 miles E of site A TEDA impregnated flow- Iodine 131 analysis
‘ 1181 0.5 miles ESE of site through cartridge is con- performed on each
1481 0.6 miles SE of site nected to air sampler and weekly sample.
13C1 2.9 miles SE of site is collected weekly at
13H4 ¢ 28.8 miles SE of site filter cacnge.
I11. Water 2451 ¢ 0.3 miles SSW of site Sample collected from a Gamma isotopic
surface 13B1 1.8 miles ESE of site continuovs water sampler, analysis wonthly:

wonthly. In event sampler H-3 on quarterly
is inoperable, weekly grab composite.
vamples will be collected

until sampler returned to

service.
Sediment 16C4 vi * :nt Dam, down- A seiment sample is taken Gamma isotopic
stream of discharge semi-annually. analysis; semi-

annually.




3927007800 @

Page 4 of 4

TABLE B-1
Pathway Station Code Location Collection Method Analyses
Iv. Ingestion
Milk 22F1 ¢ 9.8 miles SW of site sample of fresh milk is Gamma isotopic and
10B1 1.1 miles ESE of site collected from each “ara 1-131 analyses on each
25B1 1.3 miles WSW of site biveekly when cows are on sample on collection.
21B1 1.8 miles SSW of site pasture, monthly at other
times.
Drinking
15F7 5.2 miles SSF of site sample collected from a Gross beta ard gamma
28F3 ¢ 5.9 miies WNW of site continous water sarmpler isotopic monthly,
15F4 7.8 miles SE of site monthly. In event sampler H-3 on quarterly
16C2 2.4 miles SSE of site in inoperable, weekly grab composite.
samples will be collected
until sampler returned to
service.
Fish Gamma isotopic
16C5 1.9 miles SSE of site Two species of recrea- analyses on edible
29C1 ¢ 3.2 miles WNW of site tionally important fish portions.
{Predator and bottom
feeder) sampled in season
or semiannually if not
seasonal.
Food Gamma isotpoic and
Products Two offsite locations of highest samples of three (3) aif- analysis.

predicted a
level D/Q a

nnual; average ground
nd one location

15-30 km distant in the least

prevalent wind direction as deter-

mined using the results of the

most recent annual Landuse Survey.

58

ferent kinds of broad leaf
vegetation monthly when
available if milk sampling
is not performed

: BP.
- pDate
Rev.
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LGS DILUTION vs RIVER FFLOW
STATION (CREW COURSE])
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Figure 1.3.1-6
«NOTE: Dlluticn faotore are reduced by ¢ factor of 60 to secount for site apecifiic usage.




$O0-0>»N ZO0=-Cr=o

LGS DILUTION vs RIVER FLOW
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Figure B-1
Environmental Sampling Locations On-Site or

Near The Limerick Qenerating Station
N ‘
’ NNE
NNW
NE
'1 “J ' s r
308
a48s i
581
" ENE
™ /3281 ss1 @
WNW ||azs 8 &
T 81
.554\
L
1083 E

W & I\
\ ‘ o
: ' ESE

WSW
218 16082 @

S SE
SW
eQr
. SSE
SSW
S
Site E-C‘\.'Gu\
-
HP._#
'Udt@,
Rev




Figure B-2

Airborne & TLD Envirenmental Sampling Stations at

intermediate Distances from Limerick Generating Stal
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Figure B-3 \
Aquatic and Terrestrial Environmental Sampling Stations at
Intermediate Distances {rom Limerick Generating Station,
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Figure B-4

Environmental Sampling Stations at Remote

Distances From Limerick Generating Statior

N NNE

?«NVV
f’ ";\‘l
1o
- ENE

VV? N VVI

3201

”~
™
/?‘
"
. \
. \

. -
o (801 Mn:" \ \E\S_
WS\V 2201 .}‘»’ﬁ“
4, .
:’. \ AW JERERY

SW

-
(F2]
2]
=

S

FIFTY MILE RADIUS




