
. - .

' i

-
..

*

> .* e. .

|
.

.

.

|
*

l

LONG ISLAND LIGHTING COMPANY

OFFSITE DOSE CAI.CULATION MANUAL

|

!

|

l
.

i
|

;

i

|
1

I
i

!
i

)
i
i

1

!

i

)
<

,

.

|

Revision 14 - January 1989 j

l

r-
9909080138 090829
PDR ADOCK 05000322

PDR ,

R |
,

:
- _ ___._ _ _________ ___ ___ _ ____________________ ____________ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _

_



. _ _ _ - _ - - - _ _ . - _ _ - _ . _---____;_-___

'
+.

1.-
_

. ,
,

,OFFSITE DOSE CALCULATION MANUAL
., j f*;

List of Effective Pages. . , .,

. . -
.

p Page, Table (T) - Revision
''

or Figure (F) Number

EPvi- 14

EP-2 14
1 3

[. 11 thru vi 13
vii 14-

1-1: :8
~2.1-1 10
2.1-2 2

[ .-
2.1-3., 8

2.1-4: 8
2.1-5- 8

2.1-6 8

2.1-7 13
F2.1-1- 14

F2.1-2 14

2. 2-l'- 1

2.2-2 thru 2.2-5 '3

2.2-6: thru 2.2-8 6

T2.2-1 10
F2.2-1 3

.F2.2-2 thru F2.2-4 1.
F2.2-5 thru F2.2-6 7

'

'

'

3.0-1 10

3.1-1 8

3.1-2 8

3.1-3 thru 3.1-5 8

3.1-6 1

T3.1-I 3

T3.1-2- 3

F3.1-1 1

F3.1-2 11

3.2-1- 11

3.3-1 4

3.3-2 thru 3.3-4 3
9-3.3-5

.

133.3-6~thru 3.3-8
F3.3-1' 10

3.4-l' 4

3.4-2 3 ,

3.4-3 9

3.4-4 and 3.4-5 13

T3.4-1 1

3.5-1 4

3.5-2 10-.

3.5-3 thru 3.5-6 3
133.5-7 -

3.5-8 10

3.5-9 13

3.5-10 13

EP-1 Revision 14 - January 1989

.,

--. . _ . - - - - - . . _ _ . .. .-_ .-.- ._ --_, . . _ - . _ . - _ _ _ - . . _ . _ _ - _ . - . _ _ _ - - _ _ - - - - - ___. _-



- _ _ _ _ , _ _ _

:, ,- OFFSITE DOSE CALCULATION MANUAL

List of Effective Pages (Cont'd.)

Page. Table (T), Revision
or Figure (F) Number

3.5-11 14
3.5-12 14
3.5.13 13
T3.5-1, p. 1/3 10
T3.5-1, pp. 2/3 and 3/3 1

T3.5-2 1

T3.5-3 1

T3.5-4 1

T3.5-5 3
T3.5-6 1

T3.5-7 1

T3.5-8 13
T3.5-9 3
T3.5-10 3
T3.5-11- 3
T3.5-12 3
T3.5-13 3

T3.5-14 3
T3.5-15 3

T3.5-16 3

T3.5-17 14

3.6-1 1

F3.6-1 1

3.7-1 2

4-1 8

4-2 thru 4-3 4

T4-1 13
T4-2 13
5-1 10
T5-1, p. 1/5 10
T5-1, pp. 2/5 thru 3/5 4

T5-1, p. 4/5 1

T5-1, p. 5/5 4

T5-2 14
T5-3 10
T5-4 10
T5-5 13
FS-1 10
F5-2 12
6-1 3

A-1 8

B-1 3

EP-2 Revision 14 - January 1989

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _



._ . _ . _ ._ _ _ -

.
.-,

' . * '
*

SNPS-1 ODCM*

.

LIST OF FIGURES
.

Figure Title

2.1-1 Detector RE-13, Response vs. Gamma Energy-

2.1-2 Detectors RE-23A, RE-23B and RE-79, Response vs. Gamma Energy

2.2-1 Detector RE-42, Efficiency vs. Average Beta Energy

2.2-2 Linearity Response Curve for Detector RE-42

2.2-3 Detectors RE-65A B. Generic Efficiency vs. Averags Beta Energy

2.2-4 Generic Linearity Response Curve for Detectors RE-65A,B

2.2-5 Detectors RE-12A,B, Efficiency vs. Gamma Energy

2.2-6 Generic Linearity Response Curve for Detector RE-12A,B

3.1-1 Site Boundary for Liquid Effluents

3.1-2 Liquid Radwaste System Model

3.3-1 Gaseous Effluent Model

3.6-1 Ventilation Exhaust Treatment System

5-1 Onsite Sampling Locations - Radiological
Environmental Monitoring Program

5-2 Offsite Sampling Locations - Radiological
Environmental Monitoring Program

BN1-11600.02-92 vii Revision 14 - January 1988

'

~.
~

_
, . _ , , _ _ . . _ _ _ . . . .. .

.

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



_ _ - - _ _ _ _ _ _ _ _ _ _

^
%

*

., .
b Ch
w co

.
- z g;

a
83

f 2< i
' CD '

'

m 4 - 4 o u w .+ m o.o n, _

e N ; ,$.,
e e.2

... . . r.,. . .. . . m . .; r . . . . .. . . . ;.u.. . u , . . ...
-i 4 -.

-

;
,

i ; e, no, e ,, , e s !' i di; ill i I ost i,jii .o . 4 | } i i dd jH. ;g}6 inn i ,.h 6 4 .F 4 -. 6 to 2 I,

I di ITf' ' I' 'ih II Et
- 'I-- ' -

t Y -I -b hri ht: fth Nh Nit tth -t-tM - %
*

|=+ .I I I |- llH !IN |}}} ! || Wh tih h-i i b;WM!!il 194 -| fill hl - = Ni ' i
g

hE$ gW 'N !!!! !!! h[ JK l
'

'I i !!!I I!!! !!d !ddi!! !!!! !Ui"

!!!!Eli ill- W!Ill I~Id . . I l i ~

$|Ni!Hll !!!! !!h !U! !!ij 5 *i a i:
B

-

.

; - i- ki[ 4f..
- j- dI - h---~klib b ki b-'Eh Il- kd I- h34! hJ,
. ill li - A -- n

,[_ .
p.3

: -it i - Wii@i i i !!!! !!!! |L! H!' i ' .Eo

E}}s$
, .,

| l I UU. ! 4 !!} } : -i G/d - J- #} ||M $! !iN}E 4 5'
- - 9| - -

l ' t : ? .:: _

-__ ;v
| : Et. 4g

.
.. . .

1 :. | ' . 2 - ww
.

I
$1q
g n} _ __

7.
J{__. ._ .. -___ p .p7,

_ _ .

'
..

y
.

f
. ,

, . _. [ .. . .| -. m. . y.[. A, i g a to,

7_
.4 . .

o+ _ , _ + __ . g og, 4 . ,_,, , __7, ,.
,

. . . . . . . . . , . . . + .m i ri a a n-.; _ 4 + +-,. _ % . .u . . . . 4 . . , - . --i_ w a mo
i s os, ii.e oi . dii il.i f f i / H--.t e 4 6- siii til- iI Et i i- ii'* *iit- -. + 6t

{ t .'i. til. I4 - ihi ihl .II/ H- - i i -> NN ilt- ,HI *ih ri h Hij f e-I .
3 hh li}i }| f !Itt "| 0 ~I/! +"'- | f- b f!h fth ' fill ifh YfT: Nft M | -' >' *

'
i i iN! !h! j!I Ild . Ul I/11 :12 1 L. . 1 ui! uh ULL !Ui Wh fill- Lt.LL E

. .. . .. . .

! 2-
'

. . . ,. , . -

__. I._N Ifl , , .h.a[h. L'-S
.- .- . -- --- .-

h. . .k. . . .4.','f I. m.i uM.M I M h. t ,o, m
E

. . - . . , ..

, _
T.i.d !|i. J !,i t Mj__? H. ,I~H. ,'9]n_ l ' ,f .! '[ IU.! ||[i i. fi .! i'C i l. : li,][ U|T 2l

~

!
. . . a , . ~ .. , y

.I _ r.'
~

: d. ' '

,

j j 7, .pa g.. ,,
. .
ppg g g4p g .g~| _.

i; u
o_ a _ - . <. . .,

' j
|| ~

,- [jh _;
i ! r g ' j N::T: ~ ' '-

N
~ p f 1 . O [ g

*

! I,| '

i[ h ~

-i[j .' Tr [] $ ~

7[- t.,
g,

. . . .v .u. :... m. 4,, + . ~ , .. . < . .. . . .. - , -

I A e * isti iiii I) b e i ft i 'Ei 4-t hh -'b-+- i i i D 'unium. , ' .' ' EiiI *if e *II . i'!l l'I i't 8

.ii, *,il itti ith I .li I l f h-+ t-+ I- i 'l I i- 'ih il 4+ i-I I I 'i'i 'l i i l '-I I IIIi.
.p

U i dei liti tiH |in liil t+F + H- -t & F t "ih it - ''i t - 'hi liii i t-H t r4 t .Si

| 'i lih IIh i -H $ HI t-I ~ilt i I Yt 8b ilI '!!! fiE II d'' EH' I~
"

8 '

i . . .!!|''|,
-

u. . .

! f!I
-

. ; - w ,- .. .. .. . .. .. , e, . ..

||| !' ! I | | hb | !!! Si |i .!I !$|!'

,

i ; i 0i !Itt NIi di IIM?IN !it |I |!O$ IIl li".! NII $
$

! inuhi un4h h i t i m Hm n e m ou a.

! | d!!' |||| [d! 'l !.l~
~

~IT ! | ! Yi ili ilII $ !I|| I!i ||li Y o
' - | ! ! !!!!|||. !!!! iili il!! ||| I!! h hi$ $ I ON| ii i :

! i

i j ,| gi p _ w a i T Q
'

' "u.,

n4 E ihl6 4 I
,

il i L N I jr m u _o
' - ( i~ 8.
S - e +. ,

w
.p(m/ Tan /2) samsra g

2
O
s!)

-.,

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



_ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _

b
H @'''

g
N O

,

.- m g..
. o.

sM'

m< +

m CD

-.-.+-._'9 & N lit:
" H<,4 + .4 i . s* . , 6 .... i., t. .. ,t i ..r _-i..-. ._ 4 ,,- . . . .

i I hti t t I! i i l- ' -

if~

yE'H -- - ---- ' D6 e i Ut i e i li i I t - ' - I.- ! I
*

- ma 1

Oi I | lili l I l - - ll{ ! !! i -- -

gg

i ; ! ini | F t t u .F t lit i + - t 1 A 4 -= - n, m
i ! il!! H {{: lHi j ' -

11-
-~ l

-

t H tii l '

ti !!! l
'

t- N d5-

igt..
. , .- a o a

I' | .: : ni j
- . ._ .. . . .

J.
..

.

I -

L
. . . . . . -

- ; - E,<=a_- - -

l,
. . . . . s . .; . :- >- - - -

. .
;I g < rdi u- . 6 e ;

1 IO | | | |' I h|} | | .

i | $j |.i
, _ _ . ,

. ~ n$"uw
8' + .

i ! 4 M,- 3,-..
.

H. H. - ' =--. P %.{h. e d # 4L
,

. . ..

$ s". g g
m =- 8t.

,,

.. : |
.

,= .'
: ; i w - = = =. : r. z e r . p . u g

.
].. hg . .. ---- -- - . . . . -q

. .

[ p.- .. .
.

- .. - . .

+- <! - -- -- - - - -- ;-- J a-- _-;-33~ ma-

}
! . ... .-

.._[
.. . . .. ... - .. . ._ . , ,,

_ _

, ,,

_ . - . g. .] . .. . O OAq| . ...

, . .. ,., 1 ..,. ., t. , # ,- 4 ... . - , .. 4., . ,.- . .-- . g N mA
t 4- | h "h thtt * h-. Itth hl4 4-' df Y- - 1- 'N' t-+ "" "

! h t d' ' f ' W-

e

-| t H 6--I l ti ' t !. .i.. s .} il . . Uti . t) ./. +-j -- tpt }
sj 1 , ,,,,,

4 - < i' l li 1 -4 ff< f - -b >Ili bi {i ' i{ -f f f- -l -i e i t Pi > h - {JO t
- .

l ! ! |!! iM 1111 hiil [i T/if~FF f
~~

T Al } E Tt' M L ; l @l & E
10 iH & -H-f- ;i : | ! :iti iiil |id !!!! ! ilM+f

'

F- @ 110 :-

| I l i i!! !0| ld:l!| Il[ 3 -[ I FJ fli iflI E CRIT $r
,

.
; i ..an mop # m i e- wem n+ tw 5

i i H ;i!! iiii ilu 4!L iMeti Onli E lU tig ils DJ 4C <

4 E_1z rt. u u --!. !
, .

p>, m,. 7 J,,i.
.

uj e. 4,
.

' tu :nt. j L .$7 :

. 2
.;i

. .

<- .._ . ... , . . ,, . ._ _ . . . .

ITU|ISIpi
*' .. lt . L?

' C 4tj- 6
t o.t I, . q, .., l,i. ,- c- t *t -T. !l, }- ~

TT. 1 'ul. 1

i
1 , -. s o a*h~},9 ; . *- .6, es*3 4 .e,. ,. e+,{ 6.<e 6 .i., ( ej .{;, 4. 4 .

tro t t- t en i- +441 m -*-9 +e- N, - - +- f- wt, iH- e t .4 +4 - te i+++ t-+-a " [- .- a f . . . .

.ii teie ib+ Wi im t-,4+ --m- t 4'4- + H e er --+ + + * + li i-H r ' * - + - + - + yt . . i

i titi li I- til; liti H44 -ttet b+-+ ittt t'
- '-4 tiH tit +t4 H-Fi1 i - -i- >

i : -i lil INf !P % iMb+M F F I" i 4 @ it! { 4 @ ijji fiI- WFi' ' o

F! IIi! il I III; |IO liTl TIII' l | I I IIf| ||# ifi !iII IIi! II'
'

iT! gi
'

- -

$t li i t-- a {! i i n ilil MIliW itidti t
~

iHF t- :-2

! ; man _ m ui uw a . e a uw 9 g= =
-

4 i i # Ei itTJ k!N! Pte d. i 4
- ddPt7 tin ii htff7 ; ,gr-

{$ EW ~@NM SEMI M I IEl $ '8i i i }"ih |M ::

- ai o : u.p |: . u
4 e

. . . _ ,4s.w..,_ _ = _ _. . -
.+. -4_a

_

- , i - ,.

|..

. _ 1. !j _,.,
. a i .. . g

.

1
- .. . 1 ,%d L

. ;m _ # 4 -c .t.

s$2 :-

a i
1-.. .

9 9 9 < > +
.i.(:o/TDryttb) astodsau N

a
8
m

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



. -- - - - - - -

~

o

||
*

SKPS-1 ODCM-

'' 3.5.2 ' Method 2: (Backup Method)
I'

3.5.2.1 Organ Doses:

D) 3.17E-08*[[(106 *R, *P
''

*X/Q + P,gj *D/Q )
=

g 3 3

*(C *V *t -C *gg g g i2 2 **2 13 3 **3)I
*~

. 2 **2 *{[(106 *R, * P *X/Q2 + P,g) *D/Q } * 123+ 3.17E-08 *V g 2

3 3 *{[(106 *R, * P ) *x/Q2* oij+ 3.17E-08 *V *t
* !N } * 133g 3

(mrem)

(3.5.2-1)

During periods of no intermittent releases, such as no main condenser air removal
pump operation and no containment drywell purge, the above formula reduces to the
following:

'

*f[(106 *R, *P ) WQ3 + P,gj *D/Q )*Cgy) (arem)D) = 3.17E-08 *Vy y*t g 3

(3.5.2-2)

If main condenser air removal is performed by the mechanical pump and the sampling
is performed at the Station Vent, the following equation should be used:

D) = 3.17*10~0 *V*t
* [(106 * R, *P *;/Q2+P *D/Q ) *Cg) (mrem)3 2 g 2

(3.5.2-3)

where:

D total dose to organ j (mrem),=

P the inhalation dose conversion factor for radionuclides, i, (other=
g3

than noble gases), and organ j, (arem per pCi inhaled) from Table
3.5-4.

P values listed in Table 3.5-17 are the dose rate conversion
fkdtorsfortritiumandcarbon-14fromingestionofgoat'smilk.

BN1-11600.02-112 3.5-11 Revision 14 - January 1989
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Note: For short term releases such as from condenser air removal.

pump or containment drywell purge
P) for C-14 must _ be

t.

g
. adjusted (see note in Table 3.5-17).-

sR, inhalation rate (m /yr) from Table 3.5-5,=

| P the dose conversion factor for radionuclides, other than n'oble=
oij 2Eases 1, and organ j, for goat milk in m (mrem /yr per uCi/sec) from

Table 3.5-14.

The. dose factors P P are based on the critical individual
organfortheinfant$,rouNdsince this group is most restrictive,

7.88E+06 sec for quarterly dose calculationt =
g

3.15E+07 see for yearly dose calculation,=

release Period (sec) for condenser air removal pump,t "
2

release period (sec) for containment drywell purge exhaust,t =-
3

C the- station ventilation exhaust duct release concentration- of=
il radionuclides, i,-(uci/cc) (from the isotopic analyses performed on

the iodine and filter cartridge taken from the station ventilation
exhaust monitor),

the~ air removal pump ventilation exhaust duct release concentrationC =
gg

of radionuclides, i, (uCi/cc) (from the isotopic analyses performed
on the iodine and particulate filters taken from the air removal
pump discharge monitor),

C the containment drywell purge ventilation exhaust concentration of=
g3

radionuclides, 1, (uC1/cc) obtained from the iodine and particulate
filters during a filtered release or from the containn;ent drywell
atmosphere monitor with the purge lines bypassing the primary
containment purge filter (The concentration is obtained from the
isotopic analyses performed on the iodine and particulate filters.),

,

1.73E+08 cc/sec (3.66E+05 cfm), station ventilation exhaust ductV =
3

ventilation exhaust flow rate,

5.70E+05 cc/sec (1200 cfm), air removal pump exhaust ductV =
2

ventilation exhaust flow rate,

5.70E+05 cc/sec (1200 cfm), containment drywell purge ventilationV -
3

exhaust flow rate,

X/Q long term dispersion factor due to releases via the station ventila-=

tion exhaust point; refer to Table 4-1, cells C1 and C3,

X/Q short term dispersion factor due to condenser air removal pump=
2

releave via the station ventilation exhaust point; refer to Table
4-1, cells C1 and C5.

4
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TABLE 5-2,

RADIOLOGICAL ENVIRONMENTAL
,

MONITORING PROGRAM (REMP)
DIRECT RADIATION MONITORING STATIONS

Functional
Designation Location Code
(NUREG-0473) (Shoreham REMP) Location Description

DR1 IS1 Beach east of intake. 0.3 mi. N
DR2 2A2 West end of Creek Road. 0.2 mi. NNE
DR3 3SI Site Boundary 0.1 mi. NE
DR4 4S1 Site Boundary, 0.1 mi. ENE
DRS SS2 Site Boundary, 0.1 mi. E

-

.

DR6 6S2 Site Boundary, 0.1 mi. ESE
DR7 7A2 North Country Road, 0.7 mi. SE,

DR8 BA3 North Country Road, 0.6 mi. SSE
DR9 9S1 Service Road SNPS, 0.2 mi. S
DR10 10A1 North Country Road, 0.3 mi. SSW
DR11 11A1 Site Boundary, 0.3 mi. SW
DR12 12A1 Meteorological Tower, 0.9 mi, WSW
DR13 13S3 Site Boundary. 0.2 mi. W
DR14 14S2 St. Joseph's Villa, 0.4 mi. WNW
DR15 15S1 Beach west of intake. 0.3 mi. NW
DR16 16S2 Site Boundary 0.3 mi. NNW
DR17 SE2 Calverton,'4.5 mi. E
DR18 6El LILCO R0W, 4.8 mi. ESE
DR19 7El Calverton, 4.9 mi. SE
DR20 8E1 Calverton, 4.4 mi. SSE
DR21 9El Brookhaven National Laboratory,

5.0 mi. S
DR22 10E1 Ridge Substation, 4.0 mi. SSW
DR23 11El LILCO R0W. 4.7 mi. SW
DR24 12D1 North Shore Beach Su) station,

3.7 mi. WSW
DR25 13E1 Sound Way Drive 4.5 mi. W
DR26 SD1 Wildwood State Park, 3.4 mi. E
DR27 SF3 Dairy Farm, 7.8 mi. E
DR28 7B1 Overhill Road, 1.4 mi SE
DR29 12G2 Flowerfield Substation,

15.4 mi. WSW
DR30 12G1 Central Islip Substation,

19.9 mi. WSW
DR31 11G1 MacArthur Substation, 16.6 mi. SW
DR32 8G1 Wading River Road, 10.1 mi. SSE
DR33 6G1 Hampton Bays Substation,19.0 mi ESE
DR34 6Al Sound Road. 0.7 mi. ESE
DR35 2A3 Nearest Residence. 0.3 mi. NNE
DR36 9S2 East Gate SNPS, 0.3 mi. 3
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