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Ielow are the f1na1 express1ons result1ng from such
der1vat1ons. F1rst, some useful ayabols and def1n1t1ons
that are needed are as follows:

F+ ~ Na1n or Aux111ary Seawater flow rate (1n ape).

F ~ F+ i t Fy, the total d1lut1on water flow rate (1nI )-
ln rea11ty. s1nce F 1s always x> F~ or any concurrent sum
of F~'s, then for $ 11 pract1cal (eg<neer1ng) purposes
(1.e., HASPS, pre-re1ease calculat1ons, dose pro3ect$ ons,
etc.) one can approx1aate F e Fc 1n all these expressions
(where used).

F~ ~ L1qu1d effluent flowrate of 5
" source pr1or to

d1lut1on w1th Fc (1n cpm).

C~ ~ Total radionuc11de concentrat1on 1n the 11qu1d
effluent of ')th'ource proposed for release or
actually 1n progress.

Here C~ ~ X C where subscr1pt
'1'dent1f1esthe '1th'sotope per pre-release analys1s

(all C~'s, C1's are 1n yC1/al)

IPC~ ~ Unrestr1cted area total HPC for water 1n the '5'th
effluent source (1n pC1/al).

z>c

Here, MPH
~ ~C

X
1 RK1

Qr

ec> z
|tK)

~] >c

w1th f1 l.g
hF~ a The effect1ve 'd1lut1on flowrate reduct1on

term'ueto other 11qu1d d1scharges potent1ally
occurr1ny at the same t1me (see Append1x 8.1).

Subscr1pt 'S'fers to the '5th'lease source and takes
on values b, 1, 2, 3, 4, 5 where 1n turn,
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b, denotes any one of the follow1re batch tanks EOR(2).
FOR(2), COT(2), PXR(2) ~ DRR(2) ~ UST(2) or L/9 T(2)

1, denotes Vn1t 1's steam generator b1ewdtwn tank
t, denotes Vn1t 2's steam generator blenfmrn tank
3, denotes the 011y Mater Separator Reservo1r

yort1on of the turb1ne bu1ld1ng sump
4, denotes Un1t 1's Cond. Dem1n. Regen. Sys. Maste

Transfer D1scharge
5, denotes Vn1t 2's Cond. Dem1n. Negen. Sys. Maste

Transfer D1scharge

Now the express1ons.

a. L1qu1d Radwaste (LRM) system batch releases and the
rad1at1on aen1tor RE-18 (subscr1pt 'b'ppl1es here).

HASP]a(cal c) + BKGD]a +

&ere ~
RCSHPC

Y

RCSC

g y H3 AFPg
1

C
Y

-1
RCS f'

~c,

F-hFb Cb CH3
RCS

7~ HRg HEg3
(2)

RCSf'f1
RCSC -X1(1 day)

C1e
/BY'~

C
Y

~ (1 galas only)

RCS -1,1(l day) (see footnote ~ helm)
RCSC' X C1 I

1$ H35/5
* The RCS sample used f'r the set C~ $ n th1s analys1s $ s the sore

conservat1ve (from e1ther Qn1t 1 or 2) of the aggregate analys1s used for
E-bar purposes by the Rad1ochem1stry Eng1neer. Th1s cho1ce 1s based on 1t
be1ng cost representat1ve of the current trend on RCS salples (1sotop1cally)
and be1ng replete w1th the sost 1sotopes seen mll above L.L.D. The values

enerated from th1s Ebar-RCS analys1s etll be used 1n all HASP calculat1ons at
east every 5 sonths unless othe~1se d1rected by the C4RP Eng1neer.

00692306.08a 9



>r

I



DIABLO CANYDN tOKR MXT

TDLE: OFF-SHE NSK ClLCULATINS

NNKR CAP ~
NEVISIN 6
PA6E R OF 87

QIITS 1 ND 2

The I(subscr1pt) tnd1cates the isotopes, Sr 90/Y90, Sr 89'.
fe 55 and any other non-gaaaa ea1ttar (except N).
Next one has: ~ ~

RCS

ykga X k1 yfg (kg I are supplied f~ CAP D 19)

Lastly ~ from HASP'calc) a usable h1gh alarms set po1nt
ts needed for the actual setting or coepartng utth uhat ls
already phys1cally on Che tnstrument (rad eon1tor) 1tself.
Th1s 1s called pro5ected HASP and takes 1nto account (as
sa1d earl1er) the 14C uncerta/Sty factor correct1on. This
1s now g1ven as:

(logy'ASPga(calc) 0 3)
pro). HASP> c 10 and est be
entered on%he release perelt as called for ln CAP A-S.

All of the above 1s performed automat1cally by the
computer software for each pre-release analys1s. The
software also calculates a pro)ected read1ng of the

rad1at1on son1tor us1ng the C1 and k1.

'enerally,1f the pro5. HASP
<

1s greater than the
ex1st1ng sett1ng (from prev1)us releases) then no act1on
1s taken. That 1s, Operat1ons and ILC do not have to
change the HASP on the eon1tor unless the pro)ected
read1ng calculaBon shows that, although less than pro).
HASP>, 1t 1s yet larger than the ex1st1ng HASP 8. In
th<s%ase the HASP should be changed upuard th the pro).
HASP $ n order thB the release can be legally
dlscLLrged On t.ha other hand should the proS. HASP, be
less than the extstfng HASP>, then the release cannot be
discharged unt11 the HASp> s ad5usted to the proS.
HASP~.

h. Steam generator blowdown tank 11qu1d d1scharges and
the rad1at1on aon1tor RE-23 for both un1ts
(subscr1pCs '1'nd '2'pply here).

F hF -Ot tjg
~ HASPas(cele) ~ abxggas+ (3)

1 I RCSC
1

((tr O F HS RF(O
Y Y

00692306.0&a 10
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AND (for ilnit 2)

F-hF)

HASPis(calc) ~ SKGD~ +

X
~~C I g H3

RCS

Rgb

Wg

As tn a. a usable hIgh alarm setpoint aust be
prepared from this final calculated value. Aga1n
this consists of applying the !LC instrument
uncertainty factor. This instrument'orrection
factor for RE»23, as supplied by the Nanufacturer, in
this case is simply the follow1ng product:

p o). 'AS 0. '( )HAS (calc)

Th1s, of course. is entered on the release permit as
called for 1n CAP A-S. Also as in a., these
calculations are performed by the computer software
for each pre-'release analys1s a)org w1th a projected
rad monitor read1ng (from the '< ~Ci 's'and ~ ki 's).
Here as before, the same discipl1ne (as in a.) 1s
followed, namely reset the HASP if the projected is
lower than the existing, otherwise do nothing unless
the existing is below what the actual release aay
cause the rad monitor to read, in which case reset it
to the pro)ected.

c. Oily ~ater separator discharge and the radiation
eonitor RE-3 (subscript '3'pplies here).

RCSF-hFs Cs CH3

~kq ~~ RPl.q HEgg
NSP>(calc) IKGD> + (5}

1 X
RCSC

IfN RE~
l

Y

00692306.08a ll
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Here, as $ n a., a pro5ectcd 1NSP> 1s formed as:

fro5. INSP~ ~ 10
(log HASP - 0.3)
~ ~ ~

Th1s $ s the M uncerta1nty factor corrcct1on. Th1s
roJected HASP> 1s then entered is called for 1n CAP
-5 on release perm1ts. Also, the same d1sctpl1ne

'orrcsett1ng, as seen $ n a. and b. above, appl1es
herc for RE-3.

d. Condensate dem1neral1zer regenerant system waste
transfer d1scharges for Vn1t 1 and 2 and rad1at1on
aon1tors RE-16 for both un1ts (subsct1pts '4'nd

'5'pplyhere).

Ykla

RCS
F-dF~ Ci CH3

iVZi
HASPga(calc) 'BKGDg5 + (6)

ÃV>~Z g >> m
Y Y

I
Yk)$

RCS
F«dFs Cs CH3

RK~ H~H3

HASPia(calc) ~ ISKGDja +

1 X
RCSC

+ 1
I',5< IieMI +

Y Y

Herc, as above, one performs the ICC uncerti1nty
factor corrcct1on to y1eld a proJected HASP ind then
enters th1s on the release fora per CAP A-5 along
w1th the same d1sc1pl1ne on rcsett1ng as for RE-i8,
3, and 23.

00692306.Mt 12
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5.).4 Dose Progect5on (T.S. i.11.1.3.1 and T.S. i.11.1.3.3) ~

Dost progect1ons for the categor1es of calculated total
body exposure and organ exposure are recorded at least
once per 31 days. The per1od over wh1ch pro5ect1ons are
«ade 1s 31 days. The calculat1ons are also aade pr1or to
each release to sat1sfy T.S. i.ll.1.3.3.
The purpose of th1s $ s to deter«1ne 1f appropr1ate
treatment of 11qu1d rad1oact1ve aater1als 4n relat1on to
«a1nta1n1ng releases 'as low as reasonably ach1evable', 1s
necessary.

Progect1ons w111 1n any case be recorded on the last
work1ng day of each aonth w1th attent1on to the Techn1cal
Spec1f1cat1on frequency requ1rement conta1ned 1n Sect1on
4.11.1.3.).

The pro)ected dose $ s calculated by appl1cat1on of
equat1on (8) below. The follow1ng max1mum rated flowrates
are prov1ded ~here appropr1ate when us1ng equat1on (8).

a.. ifax1mum Rated Flowrates (for default use)

1. Chem1cal Dra1n Tanks (26 gpm).

2. Laundry Maste Tanks (13 gpm).

3. Floor Ora1n Rece1ver Tanks (35 gpm).

i. Processed Maste Rece1vers (60 gpm).

5. fqu1pment Dra1n Rece1ver Tanks (36 gpm).

~ 6. Laundry/D1st111ate Tanks (120 gpm).

7. Oem1n. Regenerant Rece1ver (70 gpm).

8. Steam Generator Slowdown, each un1t, ( 185 gpm).

9. 01'ly Mater Separator (Turb1ne Su1ld1ng Sump)
(100g ).

10. Condensate Dem1n. Regen. Syst. Maste Transfer
01scharge L1ne, Un1ts 1 and 2, (Max 240 gpm).

00692306.08a 13
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Qs1ng the bas1c fora free equation (1), def1ne

(Only 0 I Oose to organ 'o''by proposed
'~c"'eleasefroa e1ther both un1ts 4nc~n (o)' un1t '(l)'r un1t

'(t)'s1ng pre-release suple
ana1ysts for C<, a'long o1th ra(eg.
flowrate for pu 1n stream of
release (naaely ind eax1am t1se,
dt~ (Nax) expectA for the release
pet 1od (w1th Vd ~ F4 htd (%ax) ) or Vy
~ aax1eua capacity Sf tink for
release. Thit 1s,

I

n(5)
V

<o,s.s>~o 3lJf Pg 1 1'o 19

Here the F(5) depends on the c1rc.
water flora)e Fc(5} to be used it the
t1m of the y'" d1scharge

M1th o > z Do def(ned as the total@II

dose to'rISsn 'o'over1ng all the 'a"
(post) releases occur1ng $ n the
prev1ous aonth of 'T" days and

»do def(ned is the total dose
Fedfvtred to organ "o'y all releases
occur1ng for the 't'ays of the
present anth. One then has the
def1n1t1on of the 31 day dose
pro5ect1on is:

(o,).t)oo + (o,l,t)do + (o,),t)do
(Oslo') 0 T+ t (8)

00692306.08a 14





OIASLO CANYN KWÃ PLNIT

TITLE: OFF-SITE NSK GllQJLATINS

ieeKR CAP A-b
aariSIu 6
AGE 15 OF b7

mlTS 1 iN 2

5.2 Caseous Effluents

In vtet of t mre instantaneous impact by gaseous releases. a
var1ety of calculat1onal d1sc1pl1nes 1s necess1tated here. Each
calculat1onal oethod (here1n descr1bed 1n deta1l) 1s ded1cated
wholly to a spec1f1c Techn1cal Spec1f1cat1on (or purpose) and
consequently est be totally comprehens1ve tmard that goal even
though some of the equat1ons and the1r const1tuents appear
repeated or very s1a1lar.

5.2.1 Noble gases (ex1sts as a un1que pat@ray dose and app11es
equally to all age groups Den t1ssue doses are
calculated). Th1s 1s cons1dered an external dose.

1

a. Release rate 11m1t of Noble Gases (Tech. Spec.
3.11.2.l.). Th1s sub-sect1on 1s pr1mar1ly used 1n
determ1n1ng gaseous effluent rad mon1tor h1gh alarm
setpo1nts and pre-batch release dec1s1on cr1ter1a.
The release rate 11m1t for the noble gases 1s
determ1ned 1n accordance w1th the follow1ng
express1ons:

I tv<) (R7$ } g<) c soo gree/yr
1~1 (9)

n
X (L1 + 1.1~1} ~) (0,) 3OOO m em/yr

1 ~ l (10)

where'1

L

The total body dose factor due to ganma
em1ss1ons for each 1dent1f1ed noble gas
rad1onucl1dc, 1n adam/yr per
yC1/a'from Table 6.2).

The sk1n dose 'factor due to beta em1ss1ons
for each 1dent1f1ed noble gas rad1onuc11de,
$ n arem/yr per yC1/a'from Table 6.2).

The a1r dose factor due to ganesa em1ss1ons
for each 1dent1f1ed noble gas rad1onucl1de.
1n Irad/yr per yC1/m'from Table 6.2).
The un1ts convers1on constant of l.l
Itrem/mrad converts a1r dose to sk1n dose.

N692306.08a 15
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The 'controlling'1 historical five year
average aeteorological diffusion dispersing
factor; fn'ec/a'. This fs usually
selected from the highest of the historical
five year averages of hourly X/9's (for the
candidate dose recipient locations fn any.
land sector area at or beyond the
unrestricted area boundary (See Table
6.6)). These factors are based on five
years of recent data. Annually the
previous year's average X/g will be
reviewed. The five year. average X7g will
only be updated when a location X/g value
changes by greater than 10K or every five
year period. X/g's used here are from the
6aussian plume aodel (Reg. 6uide 1.111), in
/AC

gS

The release rate of radionuclide i, in
gaseous effluents from all 'release points
at the site, in yC1/sec. This is generated
from radiochemica1 ana1yses and effluent
rad monitor scaling data p1us flow rates
(plant vent, etc.).
See discussion following gi below.

b. Air dose in unrestricted areas due to noble gases
(T.S. 3.11.2.2 and T.S. 3.11.2.4).

The air dose in unrestricted areas due to noble gases
released in gaseous effluents shall be calculated in
accordance with the following expressions:

n

aT
~ 3.17EA I Ni t(X/g)gi

i~1

n
Day ~ 3.17EA X Ni t(X/g)gi)

i~1
(12)

See the explanation on 'controlling" in section 5.2.3.

006Q2306.08a 16
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Nhcreo

Day

Das

The set of air doses due to gemara
eoissions for all identified noble Ias
radionuc11des, in arad, calculated for
each of the site boundary center-of-sector
locations (in a land sector) or any other
candidate 'hypothetical 'ndi vidual dose
recipient 4n the unrestricted area during
t1ae dt.
The set of air doses due to beta emnissions
for all identified noble gas radionuclides,
in arad, calculated for each of the site
boundary center-of-sector'ocations (1n a
land sector). or any other chndidate
'hypothetical 'nd1vidual dose recipient
in the unrestricted area during tice dt.

3.DE-8 ~ The reciprocal of the number of
seconds in a year.

The 'set'f real tice hourly average
X/Q's for each of the site boundary
center-of-sector (land) locat1ons or
any other candidate hypothetical
indiv1dual dose recipient locat1on in
the unrestricted area (See Table 5.6).
The first contingency level values to
use in the event of Het Ter Oata
collection failure are the set of X7g's

enerated for 5.2.l.a. above preferably
rom Table 5.5.1. X/Q's used here are from

the Gaussian pause aodel (Reg. Guide ).111),
$ n gee.

k

Ni a The air dose factor due to beta emission
for each identified noble gas radionuclide,
Cn krad/yr per yCi/a'free Table 6.2) ..

00692306.08a 17
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5.2 Caseous Effluents

ln v5ew of a mre 1nstantaneous 5apact by gaseous releases. a
var5ety of calculational disciplines is necessitated here. Each
calculational octhod (herein described in detail) is dedicated
wholly to a specific Technical Specification (or purpose) and
consequently est bc totally comprehensive toward that goal even
though scoe of the equations and their constituents appear
repeated or very siailar.
5.2.l Noble gases (exists as a unique pathway dose and applies

equally to all age groups when tissue doses are
calculated). This 5s considered an external dose.

Release rate liait of Noble Gases'(Tqch. Spec.
3.l1.2.1.). This sub-section is primarily used in
determining gaseous effluent rad monitor high alarm
setpoints and pre-batch release decision criteria.
The release rate 11e1t for the noble gases 1s
determined 1n accordance w1th thc following
expressions:

z <v<) ~) gl<> c soo ~lyr
1~1

'n

E (Li + 1.181) ~) (gi) c 3000 arem/yr (10)5~1
where:

Ki

L5

The total body dose factor due to ganja
eeissions for each ident1fied noble gas
radionuclide, in wrcm/yr pcr
gC1/e~ (frow Table 6.2).

The skin dose factor due to beta emissions
for each identified noble gas radionuclidc,
5n area/yr per yC5/a'from Table 6.2).

The afr dose factor due to ganja emissions
for each identified noble gas radionuclide,
5n arad/yr per yC5/e'from Table 6.2).
The units convers1on constant of l.l
arem/arad converts air dose to skin dose.

00692306.08a 15
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pjg)~ The 'controlling'istorical five year
average aeteoralagkcal diffusion dispersing
factar; )II'ec/e'. This 4s usually
selected free the highest of the histarical
five year averages of hourly X/Q's (for the
candidate dose recipient locations $ n any.
land sector area at or beyond the
unrestricted area baundary (See Table
6.6)). These factors are based on five
years of recent data. Annually the
previous year's average X/Q will be
reviewed. The five year. average %79 will
only be updated when a location X/Q value
changes by greater than 10Ã or every five
year period. X/Q's used here are from the
6aussian plume eodel (Reg. Guide 1.111), in
~ec

e'.

Qi ~ The release rate af radionuclide 1, in
gaseous effluents from all release points
at the site, in pCi/sec. This is generated
from radiochemical ana1yses and effluent
rad monitor scaling data plus flow rates
(plant vent, etc.).
See discussion following Qi below.

Air dose $ n unrestricted areas due to noble gases
(T.S ~ 3.11.2.2 and T S. 3.11.2.4).

The air dose $ n unrestricted areas due to noble gases
released $ n gaseous effluents shall be calculated in
accordance w1th the following expressions:

Il
Day 3 17EA X ii) f (X/Q)Q$j11

h
Day 3.17K' Hi t(X/Q)Q

1~1
(12)

See the explanation on 'controlling'n section 5.2.3.

00692306.08a 16
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uns 1 hN

Mhcre o

Day

Q s
m

3.17E-8

(X/Q)

The set of air doses due to yama
emboss)ons for all $ dent$ f$ed noble Ias
radfonucl)des, 4n arad, calculated For
tach of the s$ te boundary center-of-sector
locations ($ n a land sector) or any other
candidate 'hypothet)cal'nd)vidual dose
recipient 4n the unrestricted area during
t)se dt.
The set of a1r doses due to beta eamfss$ ons
for a11 )dent)f$ ed noble gas rad<onuclkdes ~

$ n Irad, calculated for each of the shte
boundary center-of-sector'ocations ($ n a
land sector), or any other candidate
'hypothet)cal'ndlvkdual dose rec1p1ent
$ n the unrestricted area dur)ny togae ht.

The reciprocal of the number of
seconds $ n a year.

The 'set'f real tkwe hourly average
X/g's for each of the site boundary
center-of-sector (land) locations or
any other cand)date hypothet)cal
1nd1v)dual dose recipient location fn
the unrestr)cted area (See Table 6.6).
The f$rst contingency level values to
use 1n the event of Net Tourer Data
col1ectfon failure are the set of X7g's

enerated for 5.2.1.a. above preferably
rom Table 6.5.1. X/g's used here are free

the Gauss)an p1uae aodel (Reg. 6u)de ).111),
$ n sec.g~

ll< a The air dose factor due to beta ealsslon
for each ident)fied noble gas rad)onuclkde,
$ n arad/yr per AC)/a'fms Table 6.2)..

00692306.08a 17
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Co

ln addlt)on to sat)sfylnm the Tech. Spec. 3.11.2.2.
the gama a$ r dose of 5.2.1.b we'll prov)de for all
noble gases a reasonably conservative (approx)mately
+ 5X) surrogate for the whole body external tissue
dose to Indfv)duals. Furthermore, with tht except)on
of the extremely short half-leaved noble gases of
Kr-88 and Xe-135K, (which $ n all probabt1)ty w)11
never doe)nate the Isotopic constituency of any
release). the beta air dost w1th Its Tech. Spec.
1.11.2.2 lkmlt never exceeded, vill also prov)de a
reasonable surrogate for the ik1n dose to
Ind1vlduals. At all candidate dost rec1plent
locations which are not recogn)zed by the annual land
use census as being locations for'tal )ndfv1duals
($ .e., res)dences, farms, etc.) but &here )ndlv)duals
could hypothet)cally ex)st (e.g., s1te boundary),
thtn the ganma and beta air dose calculations will
sirve as surrogates to the external whole body and
skin tissue doses.

External tissue dose to real Individuals $ n
unrestricted areas due to noble gases (Tech. Spec.
i.11.4.1 and 6.9.1.6). The wholt body and sk1n doses
to real fndfv)duals $ n unrestr)cted areas due to
nob'fe gases released $ n gaseous effluents shall be
calculated $ n accordance with the following
expressions:

n
3,17E-8 X K) l (X/g)9 ) J

$ ~1
(11a)

n'sk3.DE-B X (Li + 1.5g) f(X/g)g< J (12a)
$ ~1

wheree

The set of external whole body tissue doses
frow all fdentlf)ed noble gas radfonucl)dts
$ n area, calculated for each of the
candidate real )nd)vidual dose rec1p$ ents

.$ n the unrestricted areas during period ht.

O0692306.0Ga. 18
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Dsk

(X/Q) ~

The set of external skin doses from all ~

fdentlfled noble Ias radlonuclldes, $ n
ahem. calculated for each of the candidate
real lndlvldual dose reclplents ln the
unrestricted area dur lng per lod dt.

The set of real tlee hourly average X/Q's
for each of the candidate real lndlvldual
dose reclplent locations $ n the
onrestr lcted area (e.g., residences, farms.
etc., based on the annual land use census).

See Table 6.6) The first contingency
evel values to use ln the event of Net

Tower Oata collection fa11ure are the set
of F/g's generated for'5.2.1.a) above,
referably free Table 6.5.'1. X/Q's used
ere are from the Gaussian plume eodel

(Reg. Guide 1.111). The X/Q's calculated
here are for real lndlvlduals rather than
the hypothetical lndlvlduals of 5.2.1.b and
include all off-center-line (from plume or
wind dlrectlon) contrlbutlons using
y c 2ay as the cut-off crlterla (ln sec).

The average release of noble gas
radlonuclldes, ln pC1, over time period ht.

ls entity ls a product of a release'rate
q and a release time, ht. Normally ht ~ 1

hour (or less) so as to be compatible with
the computer's hour-by-hour 'real

time'osecalculation which depends on a
watching hourly average X/Q from the Net
Oata. Ql comes from the product of a
release vent's concentration, Cc, and
flowrate F (plant vent and/or sfeam

enerator b7owdown tank vent) lnforiatlon
urlng ht. Cq results from a detailed grab

sample lsotopfc analysis and eventually
scaled by ratios of the attendant effluent
rad monitor's gross readings for the
yerlods ht that occur $ n between the grab
sampl lng tlees.
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5.2.2

Should the plant vent grab samples fndlcate less than
LL0 or the rad «onltors fall to regliter detection
when a known batch release ls ln progress (e.g..
contalanent purge or 6.0.T. release), ~ver short
ht, then a sore seasurable and reliable Cl directly
saipled fros the batch source should be analyzed and
scaled by batch-to-vent flowrate ratios to give the.
appropriate Cl, (ln the P.V.).

Radlolodlnes, radloactlve saterlals ln particulate fore
and radlonuclldes other than noble gases.

In contrast to the calculatlonal Nethodology gust seen ln
5.2.1 for the external doses (or dose rates) from noble
gases, the sethods utlllzed here are quite different and
Nore complex with the exception of the "ground

plane'eposltlonpathway dose, which ls also an external dose
and treated slmllar to the noble gases (but considers only
the whole body rather than not the skin). Doses (and dose
rates) other than 'ground plane', delivered here ar»
strictly internal and are segregated according to intake
pathway as well as age group. While noble gases (and
'ground plane'odlnes, particulates, and trltlum-
I.P.T.) deliver doses only to the two organs, namely whole
body and skin, there are seven sapor radlatlon sensltlve
organs of the body to be considered here, namely: bone,
liver, total body, thyroid, kidney, lung and GI-LLI tract.
Furthermore, the internal intake pathways are four (aside
from the external ground plane mentioned) ln number. One
being lnhalatlon, whIch ls X/g (dlffuslon dlsperslng
factor) dependent while the other three being food
lngestlon pathways, are 0/9 (deposltlon dlsperslng factor)
dependent (as ls ground plane). The three food lngestlon
pathways ln this case are, namely:

foliage-to-cow-to-at 1k-to-hwn;
fol lag e-to-anlial-to-seat-to-huaan;
and vegetable-to-husan.

Finally. the four age groups which est be considered here
are respectively: Infant, child, teen and adult (see Reg.
Sulde 1.109 and HUREG 0133). The infant ls sub)ected to
only the lnhalatlon, cow-m)lk and ground plane pathways by
the assumption of rot being old enough to consume seats
and vegetables.
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For each of the rad1onucl1des, intake pathways, age
ps. and organs affected, the1r dose (and dose rate)

actors arc gfvcn 1n Tables 6.3, and are to be used $ n the
equat1ons that follow below.

Post-release saepllng'and analysts prov1de the only
. aecentratfon tnfomat1on on rad1o1od1nes, rad1oact1ve

airborne part1cul ates and tr1t1um. Th1s 1s necessary
$ 1nce the ex1stfng effluent rad aon1tors are not used to
scale hour-by-hour per1ods of Tsotop1c concentrat1ons.
'Tr1t1ua sampl1ng and analys1s plus gattma 1sotop1c analyses
on rad1o1od1ne and rad1opart1culates are normally
conducted on a week-to-week or da1ly bas1s from compos1te

ampl1ng. Consequently, the C1's wh1ch arc factors in the
1's and Q~'s to be used 1n the express1ons below, aust be

average vaTues covcr1ng thc ~hole per1od bf ht's
hour-by-hour) dur1ng samp11ng. The result1ng dost rates
ormed bg the products of these C1's w1th the F (vent

flowrate), and X/Q, (or 0/Q) become aore 1nstantaneously
we1ghted as a result of the poss1ble hour-by-hour changes
$ n F and X/Q (or D/Q). Thc concentrat1ons of stront1um 90
(and 89) and Fe 55 requ1re quarterly averages to be used
1n th1s canner as a result of the1r quarterly sampl1ng and
analys1s per1ods. Dur1ng a ht per1od a pre-re1ease
analys1s for some spec1f1c Q1's 1s subst1tuted along w1th
the current X/Q's (or D/Q's) and later replaced w1th the
post-release data as that becomes ava1lablc.

a. Release rate l1m1t (T.S. 3.11.2.l).
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This sub-sect5on 1s to be used 5n detera1n1ng rad
aon1tor h5gh alara setpo1nts and batch pre-release
ttecls5on cr1ter1a. The release rate 15a1t for all
rad1o1od1nes and rad5oact5ve aater5als 5n part1culate
fora and rad1onucl1des other than noble eases 5s
detera1ned 5n accordance Ath the folleHng
Ixpress5on:

n (p)(o)
X ga)P5 (Q 05J c 1500 area/yr
5~1

Shire o

(13)

(p) (o)
P1

(a)
The dose factor for Iaseous
rad1onucl1des (tra111ng subscr1pt '1')
other than noble gases. The dose
factors are based on organ (tra111ng
superscr1pt '(o ", age group (lead1ng
subscr1pt '(a)'nd pathway (lead1ng
superscr1pt '(p '). For the
5nhalatfon pathway,

5nh (o)
P5 ~ the un1ts are

(a)

5n tarte/yr per pC5/a']. For the ground
gp

plane pathways P5o the cow-a1lk

c (o)
pathway. P5 ~ the seat-an5aal

(a)

aa (o)
pathway ~ P5 . and vegetable pathway

(a)

(o)

(a)
; the un1ts are 5n fa'korea/yr

per gC5/sec). Refer to Tables 6.3.
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The 'controlling" hlstorkcal five year
running average aeteorologfcal d$ sperston
factor for the candidate dose rec1p)ent
locat)ons .tn any, land sector at or beyond
the unrestricted area boundary.

Q F/0 t~)for the )nhalat)on pathway.

(refer to Table 5.5.l)

I ~ 57) ta ] for any food and ground
lane pathway (refer to
able 6.5'.2),(See also

def$ n$ t$ on $ n 5.2.2.b)
below)

The same logic for obta$ ntng th$ s average
both Xjg and 579) )s that e~x lalned $ n
.2.1.a's definition on the Xjg for noble~

~ ~ ~

ases. Remember the X7g va1ues used here,
n 5.2.1.a), and seen 1n Table 6.5 come

from the five year running average of
hour-by-hour X/g's archived for each of the
candidate dose rec)plent locat1ons (See
Table 6.~6 . For all X/g's generating an
average X/g at some real )ndtv)dual dose
recipient location (e.g., res)dence, farm,
etc.), are those which Include
off-center-l)ne contr$ butlons sent)oned $ n
5.2.l.c.
See def $ n$ tlon under 5.2.1.a.

b. Doses $ n the unrestricted are due to radlo1odlnes,
radioactive Iiaterlals $ n particulate fora and
radioactive aaterfals other than noble gases (T.S.
3 11 2 3J T S 3 11 2 1y T S I 11 i ly and T.S.
5.9.1.5) .

See the explanation on controll)ng $ n 5.2.3 which follows.
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The dose to an 5nd1v5dual froe rad1o1od1nes,
radfoactfvc aater5als 5n part1culate fora

and'ad1oact5veaater5als other than noble gases shall be
calculated 5n ac~cdance e5th the follow1ng
express1on:

(p) (o)
D

(a)

I/here
(o) (o)
(a) 1

n (o) (o)
3.)TEA X R M Q5I l (a) 5

The dose factor for each 1dcnt1f1ed
gaseous rad1onuc11des'tra111ng subscr1pt
1') other than noble gales. The dose

factors herc are fdcntical to the 'P
'osefactors g1ven 1n the def1n1t1on of

5.2.b.a. That $ t, (p) (a) (p) (o)
R

(a) 5 (a)
'xceptfor the 'ground plane'athway,

where

gpP5 g gpR1 . Refer to Tables 6.3.

The un1ts here are

arem/yr per yt:5/e~ j or
a're((/yr per yC4/sec)

The 'set'f 'real t1ie'ourly average
d1spcrs1on factors for a11 of the cand1datc
dose rec1p1ent locat1ons 5n the
unrestr1cted area.

M ~ X/9 [sectary) d1ffuston d1spers1on
factor for the 1nhalat1on pathway
Refer to def1n1t1on 1n 5.2.l.b and
.2.l.c, also see 5.2.2.a) above).

M ~ D/9 te a) depos1t1on d1spers1on
factor for ey food and ground plane
pathway.
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The D/9 values are extracted frNI FIg. 6, Rcg. CuIdel.illfor each candIdate dose rec1pfent locatIon's
downwInd dIstance from the plant. Thc only ether .

varIables for dependency $ n thIs are wInd dIrect&n
and locat1on's arc. )ength norial to the plant's
dIrectIon. For sIte boundary and other hypothet1cal
or virtual IndIvIdual locatIons thIs latter Is sImply
the sector's (22j') arc length at Its partIcular
d1stance. For real 1nd1vIdual locatIons (e.s.,
tesIdences and farms) the arc length $ s, arbktrarIly
chosen as, lj tImes thc aax property w1dth noraal to
the plant's dIrectIon. ThIs arc also determInes the
cut off for the frequency dIstrIbut1on of wInd
dIrectIons to that part1cular real IndIvIdual dose
rccIp1ent locatIon.

g1 The average release of radIonuclIdes,
radIoactIve aIrbornc part1cul ates, and
gaseous radIonuclIdes other than noble
gases In the gaseous effluents tIn uCI]
over t1mc per1od ht. Th1s ent1ty Is
structured slmIlarly to the def1nIt1on In
5.2.l.b) and 5.2.l.c). The pr IncIple
cxccptIon beIng, as cxpla1ned above In
5.2.2, Is that, unlIkc for the noble, gases,
these rad1onuc11de releases do not use the
attendant rad monItor ratIo of read1ngs
(I.e. real tImc to sample tIme) to scale
the C~ values for perIods of dt In bet<ten
sampling and analysIs. As cxplaIncd above,
only average values (I.e., over samplIng
per1od) of the Cq's, are used (assumed
constant) over the sech shorter
hour-by-hour ht's when F (vent flowratc) or
if (dIspersIon factor) $ s sore subject to a*

change. The week-to-week, or
«onto'-to-aonth, or quarter-to-quarter (In
case of the strontIues) composIte analyses
«andate thIs.

(p) (o)
(a)D ~ The set of Internal doses (plus the lone

external dose froe thc 'ground
plane'athway)per pathway, per age grouP, per

prIncIpal organ (of that age group)'rom
all IdcntIfIed non-noble gas aIrborne
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5.2. 3

'adloreclldes, ln area, calculated for each
of the candidate lndlvldual (real
hypothetical, or virtual -'ee 5.$ .3

below)'ose

recfp'lents ln the unrestricted area
during period dt

Sascous effluents'andidate dose rectplents (end
locations).

Nuch reference ln 5.2.1 and 5.2.2 above, was sade to the
so called 'candidate dose reclplent'ocations. These are
particular site speclflc geographical locations ln land
areas of the unrestricted area between, (or at) the site
boundary and a 5 elle circular perlaeter apound the plant
site. Particular to these locations are posltlons where a
aaxlmm exposed lndlvldual wight ln all probablllty exist
without benefit of licensee control. These are labeled
candidate dose reclplents slowly because of that higher
probablllty and the fact that the randce wind with )ts
~eteorolog leal dlsperslon Wakes the final declslon on who,
when, and how hach gets dosed. For obvious reasons, the
site boundary provides part of this set of locations.
However, the Annual Land Use Census dictates the reealnder
of thc locations. Here an extensive survey, locates the
residences, faras and other lnstltutlons where real
lndlvlduals aey exist along with lnforaetlon on their
occupation factors, property dlaenslons, and potential
pathways for doses.

Conveniently the areas for these locations are dlvlded
into the 22j'and sectors between site boundary and the 5
mlle outer )f&t. Finally, reasonableness or common sense
probablllty with $~1fclt guldlng by NUREG 0543 tempers
the final selection of 'candidates'. For example, the
lndlvldual that wanders to the site boundary dally frow a
nearby town only to lnhalc and bc externally exposed is
unlikely to also drink the milk free thc laaalnary cows at
5 alles. Slallarly thc child llvlng at 4k skies ln the N
sector while lnhallng and slmltaneously Ingesting cattle
mat on his property probably does not eat vegetables
grown on a nelghborlng farw 1n the ESE sector, hand so ce.

Frie the land usc census, only the closest-to-the-plant
'residence per sector was selected. Since lnforaatlon as
to the ages of the residents (or their vlsltlng relatives)
was not garnered, then conservatively all age groups must
be assuaged to live year-round at the rcsldences.
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Furtheraorc, spcc5f5c to the s5te the follow5ng ts assuacd to
ex1st:

@cat cattle for aarkct5ng are assuaed to bc able to
raze r1ght up to i'ite boundary 5n all land sectors.
h1s generates thc newly def1ned «degraded'5crarcty'f

dose rcc5p5cnts called the 'v5rtual'nd1v5dual.
Degraded 5n the sense that thc only, but est
probablc, dose rccc5ved 5s v5a thc aeat 5nacst5on
pathway (for all agc groups except infants).

The veyetable fare 5n the ESE sector wh5lc possessing
v5rtutl 1nd1v1duals of the type def5ned 1n 5.2.3.a),
above, (but for vegetables 5n place of mat), do
5ndced have real 1nd1v1duals. These are a1grant fara
workers who 5n all probab111ty spend 12 hours per
work day there w1th the1r cnt1rc faa11y and sore than
11kcly take hove vegetab1cs grown there and cattle
seat fraa there. For th1s reason, th1s 1s treated
conservat1ve1y as a real 5nd1v1dual res1dence for all
age groups possess1ng scat an1aals md a vegetable
garden.

Co

d.

Qh51e each res1dence 5s assured to have 5ts acat
an1mals or vegetable gardens conf5ncd w1th1n the1r
property boundary the one cxcept1on 5s the res1dence
5n ihe HNN sector at lj «11cs where 1ts aeat an1aals
can graze r5ght up to the s1te boundary 1n both the N
and NKR sectors.

At the s1te boundary mother fora of
'degraded'1erarchyof dose rec1p1ents 1s now def1ned, nan»1y

the 'hypothet1cal'nd1v1dual. Qcgraded here 1n the
sense that thc land use census docs not rccoon5ze
th1s 5nd1v1dual as a bonaf1dc real 5nd5v5dua$
rcs5d5tq there w5th property to enclose «eat an1aals,
vegetable gardens. and such. Reasonableness assuaes
however that th1s type of 5nd1v1dual could wander
da1ly to the s5tc boundary md rece1vc the external
doses froa the tebles along w1th ground plane
external doses fne the non-nobles md only the
.1nhalat5on 5ntcrnal dose fna the non-nobles (appl1es
to all age groups). Here the yama a1r and beta a1r
doses serve as a surrogate to thc noble gas external
doses.
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Thus far the land use census indicates m ailk cows
within thc 5 a1le periaeter. However, thc utility
has conservatively assumd iiaginary ailk cows can
ex1st at or beyond 5 Iiles in all land sectors for
srhich the ailk can be Iarketed for consumption. Th1s
then generates the third virtual individual as in
5.2.3.a or 5.2.3.b, above, but constrained this tiae
to only ihe cowwilk ingestion pathway for all age
groups (generally the infant predominates).

finally for all categories of individual dose
recipients described above in 5.2.3.a through
5.2.3.e. for their respective locations, an
occupational factor of one '1's assmed w1th
exception of the real individuals (all age groups) at
the vegetable fara in'the ESE sector, namely 1n
5.2.3.b, and only 1n thc case of the noble gas.
ground plane and inhalation pathways (non-noble)
there. In that exception, for the external noble gas
(whole body and skin) dose along with the non-noble
ground plane and internal non-noble inhalation
pathway doses there, a one half (0.5) occupancy
factor is ass~ed.

In usage of the equations of 5.2.1 and mre notably
5.2.2, when cceputing an individual's dose (or dose
rate), 1t only aakes sense to ultiaate1y sua up over
the individual's (any age group) dose pathways. where
eri1tted, at each of the candidate dose recipient
ocations. It is this sunning for a aax over these

different pathways of doses (i.e., for each age
group's organs, etc.) at each location, whether
during only a ht, da1ly, weekly, quarterly or
annually, that eventually deteraines the so called
controlling candidate (with aax dose) and hence~controlling'ocation in that tin period
(e.g., site boundary nobles in N sector; or nobles
plus non-nobles for the real child at residence in E
sector because of bone dose; or
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virtual-cow~ilk-infant at 5 slits ln NN sector
because of thyroid dost; etc.). For reason that tht
setcorologlcal condltlons say change over or fn
betwten any ht, but sost certainly betwttn any Mtkg..
sonth or quarter, then these suenatlons of dose (or
dost rate) Intlt1es dictate that any of the candldatc
dost reclplent locations can at soettlee, (certainly,
Icee aonth or sane quarter) be thc 'contro'fling'aax
dosed) location. Table 8 lndlcatcs the exlstlng
land-use-census-based selection of candidate dose
rtclplent locations and ls sub5ect to change anytime
but ls usually dettralned annually.

5.2.4 Gaseous effluents contingency levels for
'real-time'alculationof doses (and dose

rates).'ormally

the dost (and dose rate) lnformatlon for all
cand1datc dose rtclplents shall be calculated
hour-by-hour, twenty-four hours per day. 365 days ptr year
using thc equations of 5.2.I and 5.2.2 on the data
gathered from the radlochtmlcal analyses, rad Nonltors and
set tower's computer and all performed on the HP 1000. In
the event of temporary unavallablllty of ctrtaln systems
feeding this 'train', ctrtaln 'default'lans of
calculatlonal operation oust be pursued. Host important
of these concerns the set teer and HP-I000.

a. Nct teer data ('real-tlat'ourly averages)-
llnavallablllty.

Here tht computer software ls instructed to use the
hlstorlcal average set data froe Tables 6.5.

4. HP-l000 - Qnavallablllty

Htre tht HP 9845 coeputtr can be instructed to take
over with the use of the data frai Tables 6.l. Since
the factors for use ln the equations of 5.2.1 (Table
6.2) arc never thc complexity of those used ln 5.2.2,
Tables 6.4 represent the conservative degeneration of
the dose factors of Tables 6.3 into the single
columns of a 'super'ge group - 'crltlcal'rian
factor per pathway per nuclide. These wert selected
out of Tables 6.3 as being the aaxlaum factor out of
thc age groups and collectively amongst the organs
for tach pathway and nuclide.
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Co

d.

Net Teer data and HP-1000 - QnavaIlabIlIty

Here contIngency level 5.2.4.a and 5.2.4.b) are
4aIntly pursued.

~ ~ ~

NP 1000 and HP $845 unavaIlabI7Itg

CalculatIons by hand Dere possIble, vill be
conducted on thc aost sIgn1f Icant nuclIdes reported
from rad1ochem1cal analyses along vIth the use of mt
data from Tables 6.5. and dose factors free Table 6.2
and Tables 6.4. Use of forms 69-10387 and 69-10388
from CAP I-6 wI11 be used In such s1tuatIons (See CAP

A-6) ~

5.2.5 6ascous efflucnts, alara setpoInt determInatIons

ao Plant vent noble gas aonItor. RE-14A and RE-14B

Thc channel h1gh alarm Is to be sct no hIgher than a
count rate wh1ch corresponds to the maxImum
pcrm1ssIble dose rate at thc 'control11ng'ocat1ons,
usually the boundary of the restr1cted area (s1te
boundary), whIch Is 500 arem/yr (250 mrcm/yr-2 plant
operator) for total body exposure and 3000 mrcm/yr

1500 mrcm/yr-2 plant operator) for skIn exposure.
ach un1t const1tutes a release source, and each Is

therefore allotted one-half'he 11m1t1ng cond1t1on
for annual dose.

To calculate the hIgh alarm setpo1nt, It Is necessary
to establIsh the release rate lIm1t. and then workIng
'back~ards' calculate thc correspond1ng maxImum
concentrat1on In the plant vent. Once th1s
concentratIon Is known, the correspondIng count rate
can be calculated usIng thc channel sensltIvIty value
or kq values relatIng count rate to Isotop1c actIv1ty
conc 4ntratIon.

~ The fractIon one-half Is selected for conven1ence. Each unIt~s
release may be proportIoncd d1fferently as long as the sIte dose Wax
1faItatIons are act.
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F1rst, the release rate l1a1t $ s detere1ned us1ng
equat1ons (S) and (10), the sore restr1ct1ve release
rate (of the be) be1ng used for establ1sh1ng the
Ilare po1nt. Then calculate ihe concenCrat1ons
orrespond1ng to the 11a1C1ng release rate us1ng tha
exprass1on

C< 472F=
pv

(15)

cree
t~~ +ax E~t~+t~ ~4~caC
rad1onucl1de 1, 1n gCi/al

I

Fpy the flow rate 1n the plant vent 1n ft'/m1n.

472 ~ a convers1on constant, al/sec per ft'/m1n.

for normal operaC1on, the value used for F „can be
as h1gh as 220,000 ft~/m1n (two aux111ary Eu1ld1ng
exhaust fans and two fuel hand11ng bu11d1ng exhaust
fans 1n operat1on) or one half that value.

The unad)usted h1gh alarm set po1nt 1s then
determ1ned as follows:

Max
H1gh Alarm Set Po1nt (HASP 1n cpm) c kRE14 CT + Skg
cpmwhere'16)
kRE14 ~ the pressure-drop-corrected» gross channel

sens1t1v1ty to typ1cal a1xtures, 1n cpm per
yC1/al (l k1 C1/CT)

1 r

e o e r c on pressure head loss 1n the long sampl1ng tube plus the drop
across the f11ter paper of the plant vent part1culate mon1tor, (RE-28'l 1n
tandem w1th RE-14, there ex1sts a dens1ty reduct1on 1n RE-14's aeasur/ng
chamber. Th1s reduced rad1oact1v1ty concentrat1on as sampled from the plant
vent east necessar1ly 1wpose a correct1on to RE-14's read1ng so as to y1eld an
accurate Neasure (by RE-l4) of what's be1ng released by the plant vent. Th1s
pressure drop (between RE-l4's chamber and the outs1de atmosphere 1s gauged at
the chamber and 1s called hP. The corrected k value for

Patm ~ hP
RE-14 1s then kREI4 kRE14 (uncorrected).

Pat
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Ihx
CT ~ the total sax allowable concentrat1on of

table gas act1v1ty, tn yC1/al (X C1)
Max

~ ~

yer aquat1on (9) or (10).

Th1s ant)ty $ s expounded upon aga1n $ n Append1x 8.2.

Now the f1nal calculated value est have app11ed to
1t the NC uncerta1nty factor adjustment to
compensate for the rad1at1on eon1tor channel error.
Th1s 5s called ihe projected HASP>< and 1s g1ven as

I0(1 glo ~ i4 ' as per Wfg. sp'ecs.

Th1s value 1s what 1s actually set on the son1tor.

Gas decay tank aon1tor, RE-22

The h1gh alarm setpo1nt for RE-22 1s determ1ned 1n
s1m11ar fash1on as for RE-14A and RE-14B except for
the pressure correct1on. The des1red cond1t1on 1s to
have RE-22 alarm (and thereby tr1p the release
1solat1on valve (RCV-17) at a release rate wh1ch 1s
no h1gher than that requ1red to cause alarm of RE-14A
and B g1ven the added concentrat1on of rad1oact1v1ty
from the gas decay tank to that already 1n the plant
vent.

F1rst, detera1ne the release rate 11mtt on the basks
of the 'fq's' result1ng from the projected release
of gas de5ay tanks, be1ng added to the normal plant
vent noble gas act1v1ty concentrat1on, us1ng
equat1ons (9) and (10). Th1s net result est now be
converted to the correspond1ng concentrat1on 1n the
und1luted pathway by ault1ply1ng by the rat1o of the
plant vent flow rate to the gas decay tank release
flow rate (normally, approx1aately 31 scfa). Th1s
represents the 11a1t1ng concentrat1on pass1rg through
RE-22, and the h1gh alara setpo1nt $ s determined as
s1m1larly prescr1bed above for RE-14. Th1s ent1ty 1s
also expounded upon aga1n $ n Append1x 8.2.
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There is se pressure correction here (as with RE-i4)
since the saipling line 5s short and there is no
filter $n between, however the si IK uncertainty
factor correction is applied as with RE-14. This
value 5s what's set on the mnitor.

Steam Ienerator blowdown tank vent mnitor, NE-27

The s1te boundary dose contr1bution for releases fna
this independent pathway during normal operation are
expected to be a very saall fraction of the dose
contr1bution resulting frow releases v1a the plant
vent. For purposes of establishing the hiah alarm
setpoint on RE-27, a basis release rate will be used
such that the dose contribution froII this pathway
w511 not exceed one percent of the aax5mI 15aits on
dose rates due to noble gases. which is, 5 area(year
to the total bogy and 30 ai'ea/year to the skin. For
two-unit operation, one-half of these values should
be allotted to each unit.

First, deteraine the release rate 11 ~it for typical
aixtures, using equations (9) and (10), but w1th the
reduced doses described above. Next, calculate the
corresponding act1vity concentrat1on which flows
through RE-27. Kote that a concentrating effect of

aseous activity occurs in the blowdown tank vent
ecause virtually all of the gaseous activity is

carried out by only about one-th5rd of the water aass
wh5ch had entered the b1owdown tank. Use the
following expression to detera$ ne th» activity
concentration flowing through RE-27: (See CAP A-6)
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the total act1v1ty concentrat1on 1n kE-27,
1n yC1/grm (See CAP AA)

the act1v1ty release rate, 1n yC1/sec

the total stela generator blowdown fla<
rate fee all steam generators, 1n
grass/sec

R ~ the fract1on of the blowdown wh1ch flashes to
(R ~ 0.32, for aost of the t1oe, assm1ng that
the 1nlet teperature 1s - NO'F).

f ~ the fract1on of potent1ally avi1lable noble gases
that are actually saapled, analyzed for and
aon1tored at RE-27 (f ~ 0.73).

The h1gh alara setpo1nt 1s establ1shed us1ng a
s1111ar relat1onsh1p as descr1bed above for RE-14 and
RE-22. As w1th RE-22 there 1s no pressure
correct1on, however, there 1s the piLC vncerta1nty
correctSon and St Ss gSven as: Oro) NS.Ps ~ 0.7
tines HASP (talc). This value Ss set on%he
ann<ter. Ke value used for Cv should not exceed
0.015 yC1(graa, cons1dered as Bose equ1valent 1-131,
because ihfs 1s the 1~11ed concentrat1on 1n the
blowdown tink vent when the secondary coolant 1s at
1ts techn1cal spec1f1cat1on 11a1t of 0.10 yC1/graw
dose equ1valent i-131.

5.2.6 6aseous Effluents Dose Progect1ons (T.S. 3.11.2.1)

Dos% progect1ons are extrapolat1ons made to 31 days on a
coab1nat1on of calculated aax1wI doses. Nit doses are
calculated every ttae a pre-release 1s evaluated and every
quarter when smnar1es are prepared toward the sea1-anraal
report. The cmb1nat1ons used for the progect1ons ccaes
frow a aax1aa of these NM calculated doses. They are
coapr1sed of the summary of aax1~a doses up-to-date 1n
the current (ex1st1ng) quarter together w1th the saae k1nd
of calculated aax1wa doses free the prev1ous quarter.
The progect1ons are always conservat1ve s1nce the
calculated dose suamar1es for the current (part1al)
quarter conta1n contr1but1ons froe batch pre-release data
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I
vh1ch haven't been updated v1th post release actual
cond1t1ons. Although calculat1on of pre-released expected
doses use Mstor1cally averaged mteorolog1cal d1spers1on
parameters they alvays assoc a longer release t1ee (1.e..
earl1er 1n1t1at1on). Th1s 1s 1n contrast v1th the updated
post-release (after-the-fact) calculat1on, vh1ch 4n sp1te
of hav1ng poss1bly sore conservat1ve un1d1rect1onal 'real
t1ae'teorolog1cal dkspers1on par~ters, alvays have
saaller real t1aes for the releases.

The HP 1000 6RM Effluents Prograa performs these dose
calculat1ons on a per un1t bas1s ustng the equat1ons (11},
(12), and (14) of CAP A-8 (ODCP) as managed by CAP A-6.

The per1od for gather1ng the calculated aa%1ma doses
covers thc prec1se per1od of the prev1ous quarter plus the
>amber of days 1n the current quarter. As a consequence,
the extrapolat1ons are obta1ned by ault1pl1cat1on of the
calculated aax1aum among the ceab1nat1on of doses by thc
staple rat1o of 31 days to the sm of days 1n the ex1st1ng
quarter together v1th those of the prev1ous quarter.

The 'Progcct1on'orwat 1s the same as the 6lN calculated
aax$ nam dose smnar1es. Th1s 1s expressed by oraan type,
v1th agc group, locat1on, and exposure patlway listed 1n
parenthcsf s after the aax$ mw dose. For Noble gases only
gambia and beta a1r doses are 11sted (as a surrogate for
the vhole bogy and skin doses).

3 D1rect Rad1at1on (T.S. i.ll.i.2)
D1rect radtat1on frow the plant s1te to the unrestr1cted area 1s
composed of tvo pr1nc1pal components, naaely 11ne-of-s1te (or
pr$aary) r ad1at1on and sky-sh1ne (or secondary scattered)
rad1at1on. for s1gn1f1cant d1stances the latter cceponent beccecs
qu1te doa1nant.

00692306.08a 35





DIABLO CNlYN POMER PLNT

TITLE: OFF-SITE N5E CALQRATIN5

gySER CN A-8
aotISItw 6

36 OF 87

QIITS 1 ND 2

Pkablo Canyon Power Plant, being a P.M.R., turbine bu)ldkng shrine
($ n contrast to b.M.R.'s) )s a1l but non-existent. Lfkew<se the
contalanent structures being so thickly shielded, never becoee the
sartor sources for d)rect radtat)on. The aost 1)ately cand)dates
for ary Ieasurable source of 4)r'ect radlat)on to the unrestr)cted
Irea are the cask lfners and dri hold)ng the radkoact)vely hot
spent resins; filter beds; evaporator sludges; etc., which are
s1urrfed w1th concrete and ccepacted for high radwaste storage.
The h$ gh radwaste storage bunkers thelselves,
although heavily shielded, for storing these casks, drums, ttc-.
do represent the only continuous low level source of direct
radkat)on. The aost probable t$me for concern 1n calculat1ng
doses or dose rates due to direct radiation ts during the
reparat)on and transportation (to the bunkers from the Aux)1)ary
ufldkng) of the casks, drums, beds, etc. of r'adwpste.

Two baste assumptions are sade $ n the following expressions used
for calculating dose rates and the doses. One, Is that, since the
nearest unrestricted area (l.e. closest s1te boundary) location 1s
800 meters (or greater) away, and the bunker res, cask l)ners,
and druis are c 10'r 15'n dfmens)on, then all sources w111 be
assumed po1nt sources. This allows at least two s)gn1f)cant
figure conf)dence on dose and dose rate calculat)ons. Secondly
the "sky-shrine'r scattered radiation $ s assumed spher)cal rather
than hemispherical about the source. That is, the ground is
conservatively assumed to be a perfect a1rror to the radiation.
In that wh)ch fo11ows the so-called 'build-up'actor, B, accounts
for the sky-sh)ne contr)button whereas the

e >r/r'era accounts for the 1)ne-of-s)ght contr)but)on.

5.3.1 Dose rate calculations (a$ r dose rate only).

a. Mhen $ sotop$ c concentrations of unshielded directly
exposed sources are known.

0 (R/hr) ~ X C~ X E~~ 9 b<~ e
<>Bi
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~lhere

r

C1

E1) a

156

yl
oy

Q 0
ay

distance boa source (1.e. open cask, open
cfrua or exposed source) on s1te to po1nt of
1nter est-for 'a1cu1at1ng dose rates 1n
unrastr1cted area, 1n aeter s.

rwaber of cur1es of 1sotope '1'n source.

gama energy, 1n Hev, of 9 gaana decay
scheme 1n the 1th 1sotope

pure number of galena decays 1n )th decay
scheme per d1s1ntegrat1on of the 1t"
1sotope

un1ts compat1b111ty constant

ex1st1ng total ganja attenuatIon
coeff1c1ent for a1r, 1n aeters ' a
funct1on of E1~

ex1st1ng tota1 ganja absorpt1on coeff1c1ent
for a1r, 1n eeters 'Note: ua ~ oa 0 1v1th a a ar

oa ~photo e1ect + ocompt. abs + opa1r
prod)

- a funct1on of K1~

I

sg (Ref 7) (19)
S~g ~ 1+ ruz 1+—

Qaag

Qs ex1st1ng compton scatter1ng coeff1c1ent for
a1r 1n aeters 'a funct1on of E1~
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+ 0'g (20)

y'are subscript) ~ y (any subscript) .— 4
'Po T

'P ~ ex$ st$ ny press. (ata, aaHg, etc.)

T a ex$ st$ ng teep. ('R. K)

P.T S.T.P. (1.e. 760 aa, 273'K etc.)

From 'the curves fn Ref. 7 and Ref. 8, the following
expressions were empkrkcally curve f$tted (use any
subscript)

(gP~) a 0 001e t1 34 0 105(Ln(1QE) 1 '57) 1 (22)

y (N >) ~ 0.001e ~3.10-0.089(kn(10E)+1.89) j (23)

ATE: (22) and (23} are accurate w$ th$ n a 1N for
KIRevcE<2.5 Hev.

b. Mhen Isotopic concentrations are not known but, G„
the total concentration, ts known along with an
effective K (ganja) (external to the source) per
d$ slntegrat1on also known, equat1on (18) becomes:

D(R/hr) ~ —cT (curries} E(Hev) y (E) 8(E)e ~~~ (24)
r'() a

Sere: 8 ~ ] + ry (E)s
s (<)

1+ (25)

Here equat1ons (20). (21) ~ (22) and (23) are repeated
for F here.

00692306.08a 38





DINLO CNYOK ~R ~fT
~ ~

TITLE: OFF-SITE DOSE CALCQlATINS

NOSER CAP ~
kEVISIOK 5aoF N~

mITS 1 AN 2

c. @hen no fsotopfc or total concentratfons are known,
but rather E (gama external) fs known plus a
up-close su~ey aeter readfng (at scee close dfstance
r~} f.e. D(ro) fn R/hr ~ $ s known. Such $ s the case
f5r an

enclosed source (aire~ fn cask, drue, er
storage

bunker) behfnd shfeldfng wfth an effectfve E (known)
fn Nev. (Kote: r»rp) ~ then:.

D(R/hr) ~ D(ro) 8(E)e > o(~) (26)

(KOTE: The bufldup factor, 8(ro) tfaes the

attenuatfon, e > ro, for ro(<10 meter) - 1)

where: equatfons (20), (21), (22), (23) and (25) are
used here also.

d. Examp1es:

Example l.
f ~ Cs-l37

s ]
f) ~ 0.662 Hev

P ~ 09

T 289' (16'C or 66'F)
P ~ I atm
r ~ 800 meters

Cf ~ 2 curfes

5 calculates to ~ 13.i5

llhereas e

glr
e calculates to 0.000522 Then: D 7.3E-9 R/hr
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Kxaeple 2.

E ~ 0.562 (Nev) T ~ 2S9'
~ 1 ata y a 800 meters

ro ~ I aeter
D (ro) 2'0 R/hr

8 calculates to ~ 13.i5 and again

-u'(E)rt o calculates to 0.000522 Thus: 0 ~ 2.19E-S R/hr

5.3.2 Dose Calculation (air dose only). Here we simply
ca1culate the dose rate by equations (k8), (24), or (26)
and aeltlp1y by the recorded t)me, ht.
D(R) ~ D (R/hr) ht(hr) (27)

a. Cont)nuous

ht ~ 1 yr i 365 days i 8760 hrs

b. Nhen processing and Novlng radwaste for storage 1n
the h)gh radwaste storage area, the radwaste
foreman's records for th)s processing and Novfng t$ me
$ s used for ht. Equation (27) fs applied and the
dose archived and sumned to previous such doses.

c. Examp1e: 2 curries of Cs-137 are lying on ground
directly exposed for contfnuously direct radiation to
s$ te boundary 800 eeters away neglecting decay.

0 ~ 6.4E-5 Rads ~ 0.064 arads 0.064 arems
annually

S.i Qranluw Fuel Cycle Cuiulat)ve Dose (T.S. 3.1l.i)
The cumlatlve dose off-site to any member of the public due to
rad)oact1ve releases $ s deterw)ned by sumatng the calculated dosesfry the follow)ng as appropriate.

S.i.1 Lfqufds, us)ng equation (1). Usually th$ s 1s not added to5.i.2, S.i.3, or 5.i.i below.

5.'i.2 Noble gases, using equations (11) and (12) or (lla) and
(12a).
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5.5

5.4.3 lodlnes and particulates, and radlonuclldes other than
able gases, using equation (14).

5.4.4 Direct radlatlon frow 5.3 using equation'(27).
~ ~ ~

On-site dose calculations to any oeaber of the public due to
(their) actlvlty lnslde thc site boundary (T.S. 6.9.1.6).

Nthough thc ealn body of this procedure $ s dedicated prlaar lly to
off-site dose calculations, Hth the desarcatlon between off-site
and on-site being the site boundary, 5n some instances the
methodology used for off-site can be used for on-site
calculations. However, there are llaltatlons to thc expressions
used and these sill be delineated ln that which follows.

Particular to this site are sltuatlons ~re on occasions some
m%crs of the public are allowed wlthln the site boundary but
only ln the owner controlled area up to the protected area
boundary. Although this area ls considered under llccnse control,
because of sltuat)ons usually so transient, file bada$ ng, TLQs,
doslmeters and such arc not felt necessary. Nonetheless, dose
calculations will bc made according to thli section to satisfy
this licensee control. The est prevalent or frequent members of
the public are: tour partlclpants to the slmlator (tralnlng
butldlng) or bio-lab, policemen to the shootlna range (aost
frequent); ranch hands drlvlng cattle through Prom adjacent
propcrtles; and American Indians vlsltlng ancient on-site burial

rounds (closest to plant}. Doses due to llquld releases are too
mprobable, hence not calculated for here. However, doses due to

gaseous releases and dlrcct radlatlon are considered. Qf course,
of prime concern are the tlae and distances involved. There are
llmltatlons on these distances used, however. For aaseous
releases the doses are calculated using equations f$ ]a}, (12a} and
(14) with the Rl's ln (14} confined to the lnhalat)on and ground
lane pathways, and furthermore excluding the infant age group.

e ma)or distance llmltatlon here ls where the X/Q and D/Q
dlsper sion factors breakdown mathematically. These values are
obtained by extrapolating linearly backwards the loaarlthns of theest proxlaatc sltc boundary ($ .8.) values (dispersion factor
versus- distance) and sere'other known location (loc.) to the
appr oprlate distance on-site. That fs:

log IX/Q (or D/Q) ion-site
log fX/Q (or 0/Q)|S 8 '-log fX/Q(orD/loc

log (dist.$ .8.) - log (dist.loc.)
+log [X/Q(orD/Q)) S 8
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Constdertng Reg. 6utde 1.111's ftgure bounds and DCPP's stte
spec1ftc 'butldtng wake'orrectton factors, the dtstance
ltattattons for wretch the mathemattcal expresstons can be expected
to be reasonably reltable are for'dtstances greater than (i) 200
seters..

l.tkewtse for dtrect radtatton, the doses are calculated us1ng
equattons (18) through (27). Here the storage of soltd radwastes
$ s assumed a potnt source although ftntte source dteenstons of
approxtmately 15'o 20'o extst. For fteld potnt dose
cilculattons less than (c) 100 meters away, an error would show up
1n those equat1ons.

1

Consequently a dtstance of 200 meters from the plant (both un1ts)
equtdtstant from the plant vent ts arbttrartly selected as the
closest pertmeter for whtch onstte doses w111 be calculated wtth
reasonable reltabtltty using the ODCP equattons.

The types of the aembers-of-the-publtc onstte descrtbed above, at
sost, barely approach that 200 meter ltatt. Below ts a table
descrtbtng the type of onstte aember-of-the-publtc expected at
DCPP, the sectors and closest dtstances tn wh1ch they may vtstt
and ftnally thetr average expected vts1tatton ttaes (based on
Secur 1 ty Dept. tnformat ton).

OHSITE GENER
OF THE PUBLIC

o ce at
shoottng range

Tour Part tet pants

SECTOR CLOSEST POINT AVERAGE EXPECTED
OF OF APPROACH VIS ITATIOH

VISITATION TO PLANT TIHE PER YEAR
ours

Stmlator Bldg S

Sto Lib SSE

Over look

Amert can Indtans NM
at bur tal grounds N|N

Ranch hands drfvtng NM
cattle around s1te NN

N
NHE
NE

(SE) 31O

(SE) <60m

210a

250m
350m
320m
450m
630m

4 hours

6 hours

1 hours

96 hours
96 hours

1 hour
1 hour
1 hour
1 hour
1 hour
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NUCLIDE

TABLE 6.1

e)-LLI IQKE

COlPOSITK DOSE FACTy Qy ~ FOR ADULTS'ALTMATKRSITK

(area~our per yC1 jh1}
organ

'o'.

800Y THYRQ!0 K!OKEY LUKti UVER

de 7 6. 52E+01
C 14 2.90E 03
Na 24 1.57E-Ol
7 N 5.%5E US
Cr 51 5.58E 00
IIA 54 1.35E 03
% 5$ Y.TsE 5)
Fe 55 8.23E 03
Fe 59 7.27E 04
Co 57 2.36E 02
to 55 T.YSE VS
Co 60 3.82E 03
N1 63 1.67E 03
R~ 6'5 T.RE Ui
Cu 64 1.Q1E 02
Zn 65 2.32E 05
Zn N %.$6E th
As 76 3.94E 03
Sr 82 4.07E 00
8r 83 7.25E-02
Sr 84 9.40E-02
Sr 85 FEE-53
Rb 86 2.9)E 02
Rb 88 9.49E-Ol
% 8% 5.>E-th
Sr 89 1.43E 02
Sr 90 3.01E 04
% 9T '$.7>E 5O
Sr 92 1.51K 00
Y 90 1.25E-01
7 9% X.X2E-53
Y 91 2.37K 00
Y 92 1.56E-02
7 N V.QE-52
Zr 95 3.46E 00
Zr 97 8.)SE-02
Rb H T.'$4E 52
Ho 99 2.43E 01
Tc 99M 4.66E-01
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NO DATA
2.90E 03
4.57E-Ol
Ro DXrX
3.34E 00
KO DATA
RO OXTX
NO DATA
NO DATA
KO DATA
RO OXTX
NO DATA
KO DATA
RO DXTX
Ko DATA
KO DATA
RO DXTX
KO DATA
NO DATA
NO DATA
KO DATA
RO OXTX
NO DATA
KO DATA
RO OXTX
NO DATA
NQ DCA
RO bXTX
N DATA
N DATA
R bXTX
N DATA
Ie DATA
RO bXTX
N DATA
NO DATA
RO bXTX
NQ DATA
NO DATA

No DATA
2.90E 03
4.57E-01
RO bXTX
).23E 00
2.10E 03
7.76E 52
KO DATA
NO DATA
Ko DATA
RO OXTX
NO DATA
NO DATA
RO DXTX
5.40E 02
3.43E 05
%.76E 52
7.86E 03
KO DATA
NO DATA
NO DATA
RO OXTX
N DATA
NQ DATA
RO OXTX
N DATA
KO DATA
RO OXTX
N DATA
No DATA
RO OXTX
N DATA
NQ DATA
Ro DXTX
8.02E 00
2.68E-01
2.@E 52
2.89E 02
5.56E-O1

N DATA
2.9OE OS
4. 57E-01
RO OXTX
7.4QE 00
NO DATA
Ro bXTX
1.97E 04
5.30E 04
NO DATA
Ro OXTX
IS DATA
NO DATA
RO OXTX
NO DATA
KO DATA
RO OXTX
NO DATA
NO DATA
NO DATA
NO DATA
RO OXTX
N DATA
NO DATA
RO DXTX
N DATA
N DATA
RO bXTX
NO DATA
NO DATA
RQ DXTX
N DATA
No DATA
RO bXTX
N DATA
No DATA
RO bXTX
N DATA
1.79E«02

2.6)E+02
2.90E 03
4.57E-O1
T.M 5s
).ioE 03
2.16E 04
A?E 53
2.03E 04
6.32E 05
3.59E 03
T2'2E 54
3.25E 04
7.)BE 02
ASE 52
1.83E 04
3.2SE 05
%.55E Ui
7.86E 06
4.66E 00
1.04E-01
7.38E-Q?
T.M-TB
1.23E 02
2.47E-11
K.RE-T4
8.00E 02
3.55E 03
X.Y?E 52
6.90E 02
6.42E 04
T.QE-th
4.89E 04
9.32E 03
$ .'hE tie
1.62E 04
5.51E 04
T.3)E 5s
2.96E 02
2.17E 01

2.6)E+01
1.45E 04
4. 57E-01
T.QE 57
NQ DATA
NO DATA
RO OXTX
5.1)E 04
8.06E 04
KO DATA
RO OXTX
KO DATA
4.9SE 04
FEE 52
NO DATA
1.6)E 05
'$.%3E 52
NO DATA
NO DATA
NO DATA
KO DATA
RO DXTX
KO DATA
KO DATA
RO OXTX
1.99E 03
1.23E 05
%.TBE lh
3.48E 01
6.06E 00
K73E-52
8.88E 01
5.32E-O)
T.RE Uo
1.59E 01
8.8lE-01
%.%?E 52
NO DATA
1.30E-02

N DATA
2.90E 03 .

1.57E-O1
T.54E 56
No DATA
7.06E 03
T.78E 52
3.53E 04
1.90E 05
1.42E 02
L53E 52
1.73E 03
3.44E 03
X.MUi
2.14E 02
5.13E 05
l.TsE 52
4.71E 03
N DATA
NO DATA
KO DATA
RO DXTX
6.24E 02
1.79E 00
T.T9E UO
N DATA .
NO DATA
RO bXTX
NO DATA
NO DATA
RO>XTX
NO DATA
NO DATA
RO bXTX
5.1lE 0O
1.78E-01
2.%9E 52
1.28E 02
3.66E-02
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TITLE: lfF-SITE MSK CALCULATItNS

NEER
KVISIN

MITS

CAP A
6
44 OF Sl

l ND

t'ABLE

6.1 - (Cont)nued)
organ

'o'jCLIDE'. 800Y THYROID KIDNEY UNG 6I-l.LI SONE LIVER

Ru)03 . 1.60E 01
Ru)05 3. 51K 00
XuTo5 7.5)E 52
1g))N 8.45E 02
Snll3 4.28E 03
Cd))5 6.12E 02
Sn))7ll 2.02E 04
Sb122 5.98E 00
Sbl24 1.09E 02XbT23'.RE 5l
Te129l 2.91E 01
Te127H 6.68E 01
TeT27 T.%'3E 5O
Te)29K 1.17E 02
Te129 6. 19E-01
TeT3> $ .7>E 5)
Te131 5.03K-O)
Te)32 1.24E 02
T T35 XSIE 5)
I 131 1.79E 02
I 132 9.96E 00
T TD $ .%sE 5)
I 134 5.4OE OO

I 135 2.24E Ol
tsTN T.33E 54
Cs)36 2.04E 03
Cs137 7.85E 03
ZsT35 K%4E 50
Ce139 3.81E 02
Ie)39 2.30E-01
Ii)40 1.0BE 02
%TIT

LOUIE-51

le)42 l.08E-01
Ll)40 2. 10E-01
KaTQ'.T3E-53
Celil 2.63E-01
Ce143 4.94E-02
teM %.$9E 5o
h')43 2.87E-O)
Pt'144 9. 64E-04
%dT47 X.74E-5)
M)87 2.68E 00
Np239 1.9)E-03

NO DATA
NO DATA
Ro bXrZ
No DATA
1.82K 03
NO DATA
No DATA
2. 70E-01
6.70E-O)
T.79E-5)
6.52E 01
1.40E 02
%RE 5o
3.20E 02
1.95E 00
T.58E 52
1.3)E 00
1.46E 02
%.RE 53
1.02E Os
9.96E 02
T.RE 54
2.62E 02
4.01E 03
Ro DATE
NO DATA
NO DATA
Ro DATE
NO DATA
N DNA
NO DATA
Ro PZTX
NO DATA
No DATA
%o Der%
N DATA
NO DATA
%0 beer%
N DATA
NO DATA
Ro be%
N, DATA
N DATA

1.07K 02
1.15E 02
$.56E 53
2.80E 03
NO DATA
1.13E 04
N DATA
NO DATA
NO DATA
3lO OXTX
8.82E 02
2.23E 03
'$.$3E 5)
3.89E 03
1.07E Ol
A4E 52
6.99E 00
1.27E 03
T.52E 52
5.35E 02
4.54E Ol
X.Z6E 52
2.40E 01
9.75E 01
$ .77E 53
1.57E 03
1.07E tS
A>E 5OI.
N DATA
5.23E-03
7.02E-Ol
%RE-53
1.50E-O3
NO DATA
%o DXrI
l.OBE DO
1.97E-01
M3E 51
l.34E 00
4.44E-O3
X.M 5o
N DATA
1.08E-02

NO DATA l.t5E Oi
N DATA S.44E 03
%o bXrZ Y.53E 55
NO DATA 5.80E 05
N DATA 3.10E 05
N DATA 9.39E 06
NO DATA 2.26E 05
1.07E 01 6.72E 03
2.15E 02 7.84E 03
T.'M 52 T.%4E 53
NO DATA 8.66E 02
NO DATA 1.84E 03
Ro DZTX 7.53E 52
N DATA 4.69E 03
NO DATA 1.92E 00
%o Okra 5.5OE 53
IQ DATA 2.26E-O)'O

DATA 6.24E 03
Ro DATE T.5)E 52
NO DATA 8.23E 01
No DATA 5.35E 00
Ro OXTZ T.TeE 52
N DATA 1.32E-O2
NO DATA 6.87E 01
T.7sE 53 KSsE 52
2.16E 02 3.21E 02
1.3SE 03 -2.32E 02
'5.70E-51 T.T2E-55
N DATA 3.25E 03
3.17K-03 1.39E 01
1.18E 00 3.38E 03
T.K3E-53 T.SOE-59
1.00E-03 2.43E-)8
NO DATA 5.83E 04
%0 bXrX X.QE 52
NO DATA 8.86E 03
NO DATA 1.67E 04
%0 bR'Z K54E 54
No DATA t.54E 04
No DATA 2.73E-09
Ro beer% X.ToE 54
N DATA 2.5)E 03
lQ DATA 7.11E 02

l.07E 02
8.89E 00
T.RlE 53
l.54E 03
7.66E 04
NO DATA
No DATA
1 07E 01
2.76E 02
T.77E 52
2.17E 02
5.48E 02
S.RE 50
9.3)E 02
2.54E 00
T.%E 52
1.59E 00
2.04E 02
'$.%6E 5)
2.18E 02
1.06E 01
7.%sE 5)
5.56E 00
2.32E 0)
$ .54E 53
7.16E 02
'8. 77E'3
$ .57E 5o
NO DATA
7.8SE 00
1.64E 03
'LY2E 5o
1.72K 00
1 ~ 57E 00
K56E-52
3.43E 00
6.04E-01
T.79E 52
5.79E 00
1.90E-02
$ .%eE 5o
9.16E 00
j.53E-02

No DATA
N DATA
Ro DXrX
1.42E 03
2.83E 03
l.56E 04
NO DATA
5.37E-O)
5.22E 00
T.%7E 50
7.86E 01
1.96E 02
Y20E 5o
3.47E 02
9.5SE-O)
K.SsE 5)
6.66E-O)
1.32E 02
T.T7E 52
3.12E 02
2.85E 01
TDOE 52
1.5)E 01
6.08E 01
T.K3E 54
2.83E 03
1.20E 04
T.RE 5)
N DATA
5.59E-03

'.06E00
'X.58E-53
1.77E-03
7.94E-O)
M7E-52
t.32E 00
1.46E 02
7.%~E 5)
2.32E 00
7.87E-03
%.QE 5o
7.66E 00
3.17E-03

00692306.0&a
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TABLE 6.2

DDSE FACTNS F0R NBLE CASES AND DAUGHTERS1-

beta Air
Dose Factor

N) ~

Cr 'ad cr I)r C$ ai eradCf ~ area

Total Sexy G~ A1r
Dose Factor Qln Dose Factor Dose Factor

Kl L)

Kr-83e
Kr-85N
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-13le
Xe-133m
Xe-133
Xe-135e
Xe-135
Xe-137
Xe-138
AR-41

7,56E2
1.17E&3
1,61BQ1
5.92E&3
1.17&04
1.66E+Oi
1.56WH
9.15E+01
2.5K&2
2.94E+02
3.12E+03
1.81E+03
le42E&3
8.83E+03
Si84B03

1.46E&3
1.34E+03
9.73E+03
2.37E+03
1.01E+04
7.29E+03
1.76E+02
9.94E+02
3.06E+02
7,11E+02
1.86E+03
1.22004
1.13E+03
2.69&03

1.93&01
1.23003
1 '2E+01
6.17E+03
1.52E+04
1.73E+04
1.63E+04
1.56E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51E+03
9.21E+03
9.30E&3

2.8&002
1.97E+03
1.95E+03
1.03BOl
2.93E+03
1.06E~
7.83&03
1.11&03
1.4&&03
1.05&03 ~

7.39&02 ~

2.46&03
'.27MB

1.75&03
3.28&03

1. F~ Table b-1 of Regulatory Guide 1.109 (Rev. 1 ~ Qct. 1977)

00692306.0&a 15
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TABLE 6.3.1
N5E PAItNKTKRS ~ Rq OR Pl FOR RAOIOIOOINESD RADIOACTIVE

PARTICUlATESD ANO ANY RAOIOXUCLIOE OTHER THAN NOBLE GASD GASEOUS EFFLUENTSD
INFANT AGE GROUP ~ IXHALATIOXPATfNAY

ORGAN (»Ere'/yr per pC)/e')

ANDIONUCLIOE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG BI-LLI

1. H-3~
2. C-14'-
3. CR-51

NN-54
5. FE-59
S. CO-58
7 ~ CO-60
8. ZN-65
9+ RB-86
10. SR-89
11. SR-90~
12. Y-91
13. ZR-95
14 'B-95
15. RU-103
16. RU-106
17. AG-11N
18. CO-115/11%
19 SB-124
20. SB-125
21 ~ Tf-129K
22. I-131
23. I-133
24. CS-134
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. NO-147

O.OOOO
2.646E+04
0.000E+00
0.000MO
1.357E+04
0.000E+00
0.000K+00
1.932&04
O.OOOK+00
3.976E+05
4.088E+07
5.880E+05
1.154E+05
1.568&04
2.016E+03
8.680K+04
9.982K&3
O.OOOMS
3.794K~
5.166&04
1.414E+04
3.794E+04
1.324E+04
3.962E+05
4.830E+04
5.488&05
5.600E+04
2. 772E+04
3. 192MMi
7.938E+03

5.468K&2
5.306&03
0.000MO
2.534E+04
2.352E+04.
1.219E+03
8.022E+03
6.258E+04
1.904K+05
0.000E+00
0.000E+00
0.000K+00
2.786E+04
6.426E+03
0.000f+00
0.000K+00
7.224E+03
2.433E+05
5.558E+02
4.774&02
6.090E+03
4.438E+04
1.918&64
7.028K+05
1.345&05
6.118E+05
5.600E+01
1.666K+04
1.211K+06
8.134E+03

6.468E+02
5.306K+03
8.946E+01
4.984E+03
9.478E+03
1.82OE+03
1.177E+04
3.108E+04
8.8)Of+04
1 '41K+04
2.590K+06
1.568E+04
2.080K+04
3.780E+03
6.790E+02
1.088&04
4.998E+03
8.712&03
1. 198K+04
1.089E+04
2.226E+03
1.960K+04
5.600K&3
7.448E+04
5.292E+04
4.550E+04
2.898K+03
1.988K+03
1.764K+05
4.998K+02

6.468E+02
5.306E+03
5.754K+01
0.000K+00
0.000K+00
0.000E+00
0.000E+00
0.000E+00
O.OOOE+00
0.000E+00
0.000E+00
0.000E+00
0.000K+00
0.000E+00
0.000E+00
0.000E+00
0.000K+00
0.000E+00
1.005E+02
6.230E+01
5.474E+03
1.484E+07
3.556E+06
0.000K+00
0.000K+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

6.468K&2
5.306E+03
1.323K&1
4.984K+03
0.000K~
0.000E+00
0.000E+00
3.248E+04
0.000E+00
0.000E+00
0.000E+00
0.000K+00
3.108MI4
4.718E+03
4.242&03
1.065E+05
1.092K+04
1.368E+05
0.000E+00
0.000MO

'.178E+04

5.180E+04
2.240K+04
1.904&05
5.642E+04
1.722E+05
1.343E+01
5 250E+03
5.376E+05
3.150E+03

6.468E+02
5.306K+03
1.284K+04
9.996E+05
1.015E+06
7.770E+05
4.508E+06
6.468K+05
O.OOOMS
2.03OE+06
1.151&07
2.453E+06
1.750&06
4.788&05
5.516E+05
1.156E+07
3.668K+06
2. 199K+06
2.646E+06
1.638E+06
1.680K+06
0.000E+00
0.000E+00
7.966K+04
1.576&04
7.126E+04
1. 596E+06
5.166E+05
9.842E+06
3.22OE+05

Values for the dose paraweters for ill patlways are calculated by the PGandE "Tech.
and based on Reg. Gu)de 1.109 or NUREG 0133.
For Trit1ue and Carbon 14, the units of the dose parameters are erne/yr per @CD/o
pattways, and they must be eult1pl)ed by X/g.

6.468Ml2
5.306E+03
3.570&02
7.056E+03
2.478E+04
1.113&04
3.192004
5.138E+04
3.038E+03
6.398E+04
2.351E+05
7+263K+04
2.170E+04
1.267&04
1.610E+04

'.638E+05
'.

3.304E+04
1.336K&3
5.908E+04
1.470E+04
6.902K+04
1.058K+03
2.156&03
1.334E+03
1.428E+03
1.334E+03
3.836E+04
2.156K+04
1.484K&5
3.122E+04

Spec.» Code

for all





DOSE
PARTICULATKS,

TABLE 6.3.2
PARNETERS 6 Ry OR Pq 6 FOR RADIOIODINES RADIOACTIVE
AND ANY RADIONUCLIDK OTHER THAN NOBLE GASB GASEOUS KFFLUENTSe

INFANT AGE GROUP ~ CQM MILK PATHWAY
ORGAN (e~ ere@/yr per yC1/sec)

RADI%UCLIDE BONE LIVER TOTAL BOOT THYROID RIONEY LOBO BI-LLI

1.
8-3'.

C-14'
3. CR-51

NN-54
~ 5. FK-59'. CO-58

(
7. CO-60

, 8, ZN-65

)
9. RB-86
10. SR-89
11 'R-90/Y90

,
12. Y-91

, 13. ZR-95
14. NB-95
15. RU-103
16, RU-106
17. AG-110H
18. CD-115/115K
19. SB-124
20. SB-125
21 ~ TK-1298
22. I-131
23. I-133
24. CS-134
25. CS-136
26. CS-137
27. BA-140

. 28. CE-141
29. CE-144
30. KD-147

0.000E+00
3.226M%
O.OQQE+OO
O.QQQE+QQ
1.929MS
O.OQOE+00
O.QQQE+00
4.99&&09
O.QQQE+00
1.077E+10
1.009K+11
6.172K~
5.706K+03
5.193K+05
7.544E+03
1. 533K+05
3.217K+08
0.000E+00
l.759K+08
l. I&DE+08
5.271E+08
1.337M8
1.817E+07
2.873E+10
1.872E+09
4.155E+10
2.304K+08
3.81&K+04
1.838M%
8.569E+02

2.382&03
6.888E'+05
O.QQOK~
3.111&07
3.369K+08
2.018&07
6.984&07
1.714E+10
2.072E+10
O.OQQMS
O.QQOE+QQ
O.OQQE+QQ
1.390K+03
2.139K+05
O.OQQMN
O.QQOE+00
2.34BE+08
9.053E+06
2.589E+06
1.142E+06
1.808K+08 .

1 576M8
2.646EW7
5.357K+10
5.529K+09
4.864K+10
2.304K+05
2.329E+04
7.524E+05
8.801&02

2.382K+03
6.88&K+05
1.441E+05
7.051K+06
1 ~ 328 E+Q&
5.034K+07
1.649K+08
7.905E+09
1.024E+10
3.089K+08
2.57QE+10
1.644K&3
9.86QE&2
1.237E+05
2.523E+03
1.915E+04
1.554E+OB
3.14BE+05
5.448E+07
2.427E+07
8.117&07
6.929&08
7.749E+Q6
5.410E+09
2.064E+09
3.447E+09
1.187E+07
2.741K+03
1.030K+05
5.392E+Ol

2.382&03
6.888E+Q5
9.328K+04
0.000K+00
O.QOOE+00
0.000K+00
0.000K+00
0.000E+QQ
O.QQOE+00
O.QQQE+00
0.000E+00
0.000E+00
O.OQOE+QQ
0.000K~
O.QOOK+00
O.QQQE+00
O.OQQBOO
0.000K+00
4.668E+05
1.477E+05
2.024&08
5. DBE+II
4.812&09
0.000E+QQ
O.QOQE+OQ
0.000E+00
O.OQQE+OO
O.QQQE+00
O.QQQE+OQ
O.OQQBOO

2.382BQ3
6.888E+05
2.054K+04
6.895K+06
Q.QOOE+00
0.000K+00
O.QOQE+OQ
8.313K+09
0.000E+00
O.OQQE+00
0.000K+00
0.000K+00
1.498E+03
1.534K+05
1.570K+04
1.813K+05
3.359E+OB
4.720K+06
O.OQOE+QQ
O.OQQE+QQ
1. 318E+09
1.840K+09
3.111E+07
1. 379E+10
2.204E+09
1.306E+10
5.470E+04
7.181E+03
3.040K+05
3.393002

2.382E+03
6.888&05
1.829E+05
O.OQQE+QQ
9.957E+07
O.OQQE+00
0.000K+00
O'.OOOO
O.QQQE+OQ
Q.QQOE+00
O.QQO'E+00
O.OQQE+00
O.QQQE+00
0.000K+00
O.QQOE+00
O.QOQE+OQ
O.QOQE+00
O.QQQE+00
1.1QIE+O&
7.406K&7
O.OQQE+00
O.QQOE+00
O.OQQE+00
5.654E+09-
4. 505K+08
5.286M8
1.415K+05
0.00QE+00 .

O.QQQK~
O.OQQE+00

2.382K&3
6.888&05
4.2QIE+06
1.143&07
1.609E+08
5.029E+07
1.662K+08
1.448K+10
5.302E+08
2.214E+08
1.915E+09
4.424&06
6.924E+05
1.806E+Q&
9.175E+04
1. 164K+Hi
1.218E+10
5.654&07
5.424E+0&
1.573E+Q&
3.147E+08
5.625E+07
4.478E+06.
1.455E+Q&,
8.346E+07
1.520K+08
5.659&07
1.203')7
1.055K~
5.578E+05

'alues for the dose paraweters for a11 pathways are ca1cu1ated-by the PGandK 'Tech. Spec.'ode and
based on Reg. Guide 1.109 or NURKG 0133.'or Tritium and Carbon 14, the un1ts of the dose parameters are arcs(yr per yCt(w'or a11
patlways, and they oust be m1tfpl)ed by X/g.
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TABLE 6.3.3
INSE PARNKTERS ~ kg N P~ ~ FOR RADIOIODINESo RADIOACTIVE

PARTICULATES~ AND ANY RADIONlfCLIDE OTHER THAN NOBLE GAS ~ GASEOUS EFFLUENTS ~
CHILD AGE GROVPo INHALATION PATNAYNN (Nren/yr per pC1/e~)

NIONUCLIOE BONE LIVER TOTAL BOOT THYROID KIONEY LUNG GI-LLI

H-3~
.

C-11'R-51

MN-54
FE-59
CO-58
CO-60
ZN-65
RB-86

). SR-89
I~ SR-90/Y90
F. Y-91
3. iR-95
i~ NB-95
5. RU-103
5. RU-106
7. AG-11M
i. CO-ll5/115H
j. SB-124
3. SB-125
I. TE-12%
P ~ 1-131
3. I-133
i. CS-134
5. CS-136
6. CS-137
7. BA-140
B. CE-141
9. CE-144
O. NO-147

0.000E~
3.589E~
0.000E+00
0.000E+00
2.068E+04
0.000E+00
0.000E+00
1.255E+04
O.OOOO
5.994&05
1.010008
9.139E&5
1.898&05
2.350&04
2.794E+03
1 ~ 362 E+05
1.687&04
0.000E+00
5.735E+04
9.842E+04
1.920E+04
1.810E+04
1.658E+04
6.512E+05
6.512E+M
9.065E+05
7.400E+04
3.922E+04
6.771E+06,
1.080E+04

1.125E&3
6.734E+03
0.000E+00
1.292E&4
3.345E+04
1.772E+03
1.314MN
1.132&05
1.983E+05
O.OOOE+00
0.000E+00
0.000E+00

1.181M'.176E+03

0.000MS
0.000E+00
1 '40E+04
2.927005
7.40OE+02
7.585E+02
6.845E+03.
1.810E~
2.031E+04
1.014M%
1.709E+05
8.251E+05
6.475&01
1.954E+04
2.116E+06
8.732E+03

1.125&03
6.734E+03
1.543E+02
9.509E+03
1.669E+04
3.164E+03
2.264E+04
7.030E+04
1.143E+05 ~

1.724E+04
6.438E+06
2.43BE+04
3.70OE+04
6.549E+03
1.073E+03
1.691E+04
9.139&03
1.260E+04
2.002E+04
2.068E+04
3.041E+03
2.727&04
7.696E+03
2.246E+05
1 '62E&5
1.284E~5
1.329E+03
2.897E+03
3.615E+05
6.808E+02

1.125E&3
6.734E+03
8.547E+01
0.000E+00
0.000E+00
O.OOOE+00
0.000E+00
O.OOOE+00
0.000E~
0.000E+00
0.000E+00
0.000E+00
0.000E+00
O.OOOE+00
O.OOOE+00
0.000E+00
0.000E+00
O.OOOE+00
1.262&02
9.102E+01
6.327E+03
1.624E+07
3.848E+06
O.OOOE+00
0.000E+00
0.000M6
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

1.125E+03
6.734E+03
2.431E+01
1.003E+04
0.000E+00
0.000E+00
0.000E+00
7.141E+04
O.OOOE+00
0.000&00
0.000E+00
0.000 E+00
5.957E+04
8.621&03
7.030E+03
1.839005
2.124E+04
2.202E+05
0.00OE+00
0.000E+00
5.032E+04
7.881E+04
3.378E+04
3.304&05
9.546E+04
2.823E+05
2.113E+01
8.547E+03
1.173E+06
4.810E+03

1.125E&3
6.734E+03
1.698E+04
1.576E+06
1.269E+06
1.106E+06
7.067E+06
9.953E&5
O.OOOE+00
2.157E+06
1.502E+07
2.629M%
2.231E+06
6. 142E+05
6.623E+05
1.432E+07
5.476E+06
2.305E+06
3.241E+06
2.320E+06
1 ~ 761E+06
O.OOOE+00
O.OOOE+00
1.21OE+05
1.454E&4
1.040E+05
1.743E+06
5.439E+05
1. 195E+07
3.282E+05

1.125Et03
6.734E+03
1.084E+03
2.290E+04
7.067&04
3.437&94
9.620E+04
1.632E&4
7.992E+03
1.672&05
6.113&05
1.856E+05
6.105E&4
3.700&04
1.477&04
1.292&05
1.003&05
3.474E+05
1.639&05
1.033E+04
1.817E+05
2.842004
5.476E+03
3.848&03
1 IBIE+03
3.619E+03
1.018&05
5.661E+04
3.885E+05
8.214E+01

'alues for the dose parameters for all pathways are calculated by the PGandE 'Tech. Spec.'ode and
based on Reg. Guide 1.109 or NUREG 0133.

~ For Tr1ttue and Carbon 14, the units of the dose parameters are area/yr per yCI/a~. for all
pattnrays, and they est be mlt1pl)ed by X/g.
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1.570K&3
3.294E+05
1.824M%
1.404K+07
1~741MS
5.887K+07
1.895K~
1.741M8
5.253MS
2. 192K+08
1.888E+09
4.381MMi
7.367&95
2.004 E+08
9.634K~
1.158K+06
1.399K+10
5.592K+07
5.703K+08
1.640&08
3.131E+08
5.737E+07
1.289K~
1.577 E+08
9.259&07
1.56OMS
5.673K&7
1.198E+07
1.04BE~
5.547K&5

.'ode
r a11
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TABLE 6.3.1
DOSE PARNETERS ~ RI OR P), FOR RADIOIOOINES, RADIOACTIVE

PARTICUlATES, AND AHY RADIONUCLIDE OTHER THAN HOBLE GAS, GASEOUS EFFNEHTS,
CHILD AGE GROUP, CN HILK PATHMAY

ORGAN (e~ cree/yr per pCI/sec)

LIVER TOTAL BODY THYROID RIOHEY LUIS

1 ~ H-3~ 0.000K+00 1.570K+03 1.570&03 1.570K+03 1.570K&3 1.570K+03
2. C-14 1.647K+06 3,294E+05 3.294E+05 3.294K+05 3.294K+05 3.294Ml5
3. CR-51 O.OOOMS 0.000E+00 9.023E+04 5.049K+04 1.380K+04 9.219E+04
4. IOI-54 0.000E+QO 1.671K+07 4.456K+%i 0.000K+00 4.691E+06 0.000E+00
5. FK-59 1.033E+08 1.672K+08 8.329E+07 0.000E+00 0.000E+00 4.847E+Ql
6. CO-58 O.OOOQOO 1.009E+07 3.089K&7 0.000E+00 0.000K+00 0.000E+00
7 ~ CO-60 0.000E+00 3.421&07 1.009E+08 0.000K+00 0.000K+00 0.000K+00
8. LH-65 3.722K~ 9.915E+09 6.166E+09 O.OOOE+00 6.248E+09 O.OOOE+00
9. RB-86 O.OOOE+00 8.166K+09 5.021E+09 0.000E+00 0.000K+00 O.OOOE+00
10. SR-89 5.663M8 0.000K+00 1.617MS 0.000K+00 0.000E+00 O.OOOE+00
11 ~ SR-90/Y90 9.276K+10 0.000MS 2.352E+10 0.000E+00 0.000K+00 0.000E+00
12. Y-91 3.288&04 O.OOOE+00 8.794&02 O.OOOE+QO 0.000E+00 0.000E+00
13. ZR-95 3.213E+Q3 ~ 7,063K+02 6.287K+02 0.000WS 1.011E+03 0.000E+00
14. NB-95 . 2.782E+05 1 084&05 7.745E+04 0.000K+00 1.018E+05 O.OOQMS
15. RU-103 3.726&03 0.00OE~ 1.432E+03 0.000K+00 9.379E+03 0.000K+00
16. RU-106 7.443MN 0.000E+00 9.288E+03 0.000E+QO 1.005&05 O.OOQE+QO

17. AG-IIN 1.741E+08 1.176E+08 9.399E+07 0.000MS 2.190008 0.000K+00
18. CD-115/119I O.OOOK+00 3.752K%6 1.602K+05 0.000K+00 2.790K+06 O.OOOMS
19. SB-124 9.122Et07 1.183E+06 3.197E+07 2.013005 O.OOOE+00 5.062E+Ql
20. SB-125 6.869&07 '+295&05 1.439K+07 6.360K+04 O.OOOE+00 3.828&07
21. TE-129K 2.567MS 7 168E+07 3.985E+07 8.275E+07 7.537K+08 D.OOOE+00
22. I-131 1.282K+09 6.444E+08 3.662K+08 2.131K+11 1.058E+09 O.OOOE+00
23. I-133 1 ~ 762K+07 1.064&07 1.027E+06 1.977 E+09 1 ~ 774E+Ql 0.000E+00
24. CS-134 1.783K+10 2.926K+10 6.172K+09 0.000MO 9.067M8 3.254E+09
25. CS-136 9.625MS 2.646E+09 1.712E+09 0.000K+00 1.409&09 2. IOIMS
26. CS-137 2.603K+10 2.492K+10 3.678E+09 0.000E+00 8.120K+09 2.921M8
27. BA-140 1 ~ 12OE+08 9.809K+04 6.535E+Q6 Q.OOOE+QO 3. 193E+04 5.848E+04
28. CE-141 1.924&04 9.787K+03 1.426E+03 O.OOOE+00 4.211093 O.OOOMS
29. CK-144 1.283E+06 4.021&05 6.845E+04 0.000E+00 2.226E+05 0.000E+00 .

30. ND-147 4.295Et02 3.502&02 2.712E+01 0.000K+00 1.921E+02 0-000M'

Values for the dose parameters for all pathways are calculated by the PGandK 'Tech. Spec
and based on Reg. Gu)de 1.109 or NVREG 0133.
For Tritlea and Carbon 14, the un)ts of the dose parameters are aree/yr per yCI/e'o
pattways, and they est be mltlp11ed by X/g.
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TABLE 6.3.5
00SE PARNIETKRSt ~ Rq OR P1 ~ FOR RADIOIOOINKSD RADIOACTIVE

PARTICULATES, AND ANY.RADIONlJCLIDE OTHER THAN NOBLE GAS ~ GASEOUS EFFLVENTSD
CHILD AGE GROUPs ANIMAL MEAT PATWAY

ORGAN (a area/yr per pC1/sec)

RADIONI<CLIDE BONE LIVER TOTAL BODY THYROID KIDNEY LUND DI-LLI

1 ~ H-3~ O.OOOE~
2. C-14 5.287K+05
3. CR-51 O.OOOE+00

MN-54 0.000E+00
5. FE-59 3.244E+08
6. CO-58 O.OOOE+00
7. CO-60 0.000K+00
8. LN-65 3.380K+08
9. RB-86 0.000E+00
10. SR-89 4.153MS
11. SR-90/Y90 8.633M8
12. Y-91 1.521K+06
13. ZR-95 2.242&06
14. NB-95 2.717M%
15. RU-103 1.350E+08
16. RU-106 3.576M8
17. AG-11N 7.000K+06
18. CD-115/115'.OOOE+00
19. SB-124 2.454E+Ol
20. 58-125 2.247E+07
21 ~ TE-129K 1 ~ 701E+09
22. 1-131 8.155K+06
23. I-133 2.901E-01
24. CS-134 7.262E+08
25. CS-136 1.538&07
26. CS-137 1.077E+09
27. BA-140 4. 197&07
28. CE-141 1.956E+04
29. CE-144 1.830&06
30. ND-147 1.152&04

2.341&02
1.057005
O.OOOE+00
6.391E+06
5.250E+08
1.367E+Ol
5.489E+07
9.006K+08
5.3BOBOS
0.000E+00
0.000K+00
0.000K+00
4.928&05
1.058M%
0.000E+00
0.000MS
4.727E+06
1.530MMi
3.183&05
1.732&05
1.751MS
8.202M%
3.587K-01
1.192M8
4.229E+07
1.031E+09
3.677&04
9.757&03
5.737&05
9.328&03

2.341&02
1.057E+05
7.865E+03
1,702K+06
2.615E+08
4.185E+07
1.619&08
5.601E+08
3.308&08
1.186E+07
2.189E+09
1.068K+04
1,387K+05
7.558&05
5. 191K+07
4.462E+08
3.i.'79K+06
6.518E+04
8.599E+06
4.707E+06
2.641&08
4.661E+06
1.357E-01
2.514E+08
2.736K+07
1.521E+08
2.45OE+06
1.449E+03
9.768E+04
7.223E+02

2.341K+02
1.057E+05
4.366E+03
O.OOOE+00
0.000E+00
0.000K+00
0.000E+00
0.000K+00
0.000K+00
0.000E+00
0.000E+OO
0.000K+00
O.OOOE+00
0.000MS
0.000&00
0.000MN
0.000E+00
0.000E+00
5.416E+04
2.081E+04
5.485E+08
2.712E+09
6.664E+01
0.000E+00
O.OOOBOO
O.OOOE+00
0.000E+00
O.OOOE+00
0.000E+00
O.OOOE+00

2.341E+02
1.057E+05
1.193E+03
1 '92E+06
0.000E+00
0.000E+00
0.000E+00
5.675E+08
0.000E+00
0.000E+00
0.000E+00
0.000K+00
7.054E+05
9.937E+05
3.399E+08
4.829K+09
8.805E+06
1 ~ 137E+06
O.OOOE+00
O.OOOE+00
4.995E+09
1.347E+07
5.978E-01
3.693E+08
2.252E+07
3.359E+08
1.197&04
4.278E+03
3.177E+05
5.118E+03

2.341E+02
1.057K+05
7.971E+03
0.000&00
1.522E+08
0.000K+00
0.000E+00
0.000K+00
O.OOOE+00
0.000MN
O.OOOE+00
0.000E+00
O.OOOE+00
O.OOOE+00
0.00OE+00
0.000E+00
0.000MS
0.000E+00
1.362E+07
1.252E+Ol
0.000E+00
0.000E+00
0.000E+00
1.325MS
3.358E+Qi
I,.209K+08
2. 192E+04
O.OOOE+00
O.OOOE+00
0.000E+00

2.341&02
1.057&05
4.171005
5.364K+06
5.466E+08
7.975E+07
3.040K+08
1.582K+08
3.461&07
1.608&07
1.757E+08
2.026&08
5.141K~
1.956M8
3.492M8
5.562K+10
5.624MS
2.081E+07 ~

1.534MS
5.367&07
2.075M8
7.301E+05
1.446E-01
6 424M%
1.486K+06
6.454M%
2.114K&7
1.217E+Ol
1.496M8
1.478E+07

'alues for the dose paraaeters for all patlways are calculated by the PGandE "Tech.
and based on Reg. Gufde 1.109 or KUREG 0133,'or Tr1t1ua and Carbon 14, the un1ts of the dose paraaeters are area/yr per pC1/a
pattways, and they aust be ault1pl1ed by X/g.
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TABLE 6.3.6
DOSE PNNETERS 0 Rq OR P1 ~ FOR RADIOIOOINESH RAOlOACTIVE

PNTICUlATESH AND ANY RADIOXUCLIDE OTHER THAN NOBLE GAS, GASEOUS KFFLUENTSg
CHILD AGE GROUPH VEGETABLE PATHWAY

ORGAN (e'ee/yr per yC1/sec)

RADIONUCLIDE BONE LIVER TOTAL BODY THYROID NIDNEY LUNG GI-LLI

1. H-3~ 0.000Et00 ~ .DOBE&3 ~ .008003 '.008Et03 4.008&03 4.008Et03 ~ .DOS&03
2. C-14~ 3.504K>06 7.008005 7.008Et05 7.008K+05 7.008K+05. 7.008K>05 7.008K+05
3. CR-51 0.000K~ O.QOOE+00 1.161K+05 6.442K+04 1.760E+04 1.176E+05 6.155E+06
4e . Nl-54 O.OOOE+00 6.536E+08 1.741K+08 0.000E+00 1.833E+08 O.QQOE+00 5.485&08
5. FE-59 3.932K+0& 6.363MS 3.169K+08 0.000E+00 0.000K+00 1.844K+08 6.625K+08
6o CO-58 0.000E+00 6.279K+07 1.922E+08 0.000K+00 O.QOOE+00 0.00OE+00 3.663K+0&
7. CO-60 0.000M'.770K+08 1.112E+09 0.000E+00 O.QOOE+00 0.DOOMS 2.088K+09
B. EN-65 1.029E+09 2.741E+09 1.705E+09 0.000E+00 1.727K+09 0.000E+00 4.814E+08
9. RB-86 0.000K+00 4.566MS 2.808E+08 O.OOOE+00 O.DOGE+00 0.000&00 2.937E+07
10, SR-89 3.622E+10 0.000&00 1.035K+09 0.000E+00 O.DOOMS 0.000E+00 1.402M8
11. SR-90/Y90 1.381K+12 Q.OOOE+00 3.500K+11 0.000E+00 0.000E+00 0.000MS 2.810K+10
12. Y-91 1.830E+07 O.OOOE+00 4.893K&5 0.000K+00 0.000K+00 D.OOOE+00 2.438E+09
13. ZR-95 3.804E+06 8.363&05 l.445E+05 Q.QOOE+QQ 1.197E+06 0.000K+00 8.724&08
14. NB-95 . 4.057E+05 1,580K+05 1.129E+05 O.QOOE+00 1.477K+05 0.000K+00 2.921E+08
15. RU-103 1.525K+07 O.OOOE+00 5.862E+06 0.000E+00 3.839K+07 0.000E+00 3.943E+08
16. RU-106 7.537E+08 O.OOOE+00 9.405E+07 0.000K+00 1.018K+09 0.000E+00 1o172K+10
lie AG-110'e464E+07 2e339&07 lo&70E+07 OoOOOE+00 4o357E+Ql QoQQOMS 2o783MS
18. CO-115/11% 0 000K+00 lo405MS 5.985E+06 0.000E+00 1.044E+08 O.OOOE+00 1.941K+09
19. SB-124 3.420MN 4.437M% 1.199E+08 7.549E+05 O.OOQE+00 1.898K+08 20138M8
20. SB-125 4.903MS 3.78OWS 1.027E+08 4.540E+05 O.OOOE+00 2.732K+08 1,171E+09
21e TE-129K 9o989E+08 2e789E+08 le551E+08 3o220E+08 2o933M8 Oo000E+00 1e218E~
22. I-131 7.145&07 7.186&07 4.083E+07 2.376E+10 1.180K+08 0.000&00 '.397E+06
23. I-133 . 1.760&06 2 177K+66 8.237K+05 4.044K+08 3.628E+06 O.DOOMS 8.772E+05
24, CS-134 1.562E+10 2 563K+10 5.407K+09 O.OOOE+00 7.943E+09 2.850E+09 1.382E+08
25. CS-136 8.158&07 2.243E+08 1.451M8 O.OOOE+00 1.194E+08 1.781E+07 7.881M%.
26. CS-137 2.499K+10 2.392K+10 3.530K+09 0.000E+00 7.794E+09 Q.804K+09 1o49BB08
27. BA-140 2.762E+08 2.420K&5 1.612E+07 0.000E+00 7.877E+04 1.442K+05 1.399M8
28. CE-141 6.466M)5 3.225E+05 4.788E+04 O.QQOE+00 1.414E+05 Q.QQOBOO 4.023E+08
29. CE-144 1.218E+08 3.817E+Ol 6.498E+06 0.000E+00 2.113&07 0.000E+00 9.95IM8
30. ND-147 7.256E+04 50877BOl 4. 551K+03 O.OOOE+00 3.225E+04 0.000&00 9.310E+Ql

'a1ues for the dose par~ters for a11 pathways are ca1cu)ated by the PGandE "Tech. Spec. Code
and based on Reg. Gu1de 1.109 or KUREG 0133.'or Trftlue and Carbon 14, the un1ts of the dose paraweters are erce/yr per pC1/e'or a71
pathways, and they nest be mlt1p11ed by X/g.

00692306.08a 51



Lp ~t



TAB'LE 6.3.7
DOSE PARAMETERS ~ Rr OR P1o FOR RADIOIODINKS, RADIOACTIVE

PARTImLATESo ND ANY RADIONUCLIDE OTHER THAN NOBLE GAS, GASEOUS KFFLUENTS,
TEEN AGE GROUP, INHALATIOM PATHMAY

ORGAN (cree/yr per yC1/e')

DOIIE LIVER TOTAL DODY TNYROIO KIDNEY LDNO OI-LLI

2. C-11~
3. CR-51'I IOl-54
5 FE-59
6. CO-58
7. CO-60
8. ZN-65
9. RB-86
10. SR-89
11. SR-90/Y90
12. Y-91
13. ZR-95
11. NB-95
15. RU-103
16. RU-106
17o AG-11N
18.

CD-115/119'9.

SB-124
20. SB-125
21.

TE-129'2.

I-131
23. I-133
21. CS-13I
25. CS-136
26. CS-137
27 ~ BA-140
28. CE-141
29. CE-144
30. ND-147

Q.OOQBOQ
2.6OQB04
O.OOOO
O.OQQE+OO
1.592&04
O.OQQWS
0.000MS
3.856E+Oi
0.000E+00
I.344&05
1.0tNB08
6.608E+05
1.456&05
1.856MI4
2.104E+03
9.840&01
1.384&04
O.OOOE+OO
1.304&04
7.384&04
1.392K+04
3.544E+Oi
1.216E+Oi
5.024E+05
5.152K+04
6.704E+05
5.472E+Oi
2.84DK+04
4.888&06
7.864K+03

1.272K&3
1.872&03
O.OQOE+QQ
5 112K+04
3 696E+Oi
2.072&03
1.512M@
1.336ErO5
1.904K&5
O.OQQE+OO
0.000E+00
O.OOOE+00
1.584E+Oi
1.032BDi
O.OQQE+00
O.OOQE+00
1.312E+Oi
2.794E+05
7.936K+02
8.080&02
6.584MI3
1.912K+04
2.048K+04
1.128K+06
1.936E+05
8.480&05
6.864E+01
1.896K+04
2.024E+06
8.560E+03

1.272&03
4.872K+03
1.352K+02
8.40QE+03
1.432K+04
2.776E+03
1.984 E+04
6.24Q&O4
8.400ErO4
1.248K+04
6.680M)6
1.768E+04
3.)52K+04
5.664K+03
8.96QE+02
1.24QE+04
7.992E+03
9 162K+03
1.68QE+04
1. 720E+04
2.24BE+03
2.640E+04
6.224K+03
5.488E+05
1.368E+05
3.112K&5
3.52QE+03
2.168K+03
2.624E+05
5.128E+02

1.272003
4.872E+03
7.496E+01
O.QOQE+00
O.QOQE+00
O.QOOK+00
O.QOQE+00
0.00QE+00
O.QQQE+00
O.QQO&00
O.QOOE+00
O.QQQE+00
O.QOQE+00
0.000E+00
O.OQOE+00
O.QOOE+00
0.000E+00
0.000E+00
9.76QE+01
7.040K+01
1.576E+03
1.464E+07
2.920M%
O.OQOE+00
O.OQOK+00
O.OQQE+OO
0.000E+OO
O.OQQE+00
O.OOQE+00
O.OOQE+OQ

1.272&93
4.872K+03
3.Q72&01
1.272E+04
Q.OQQE+QQ
O.OOQE+00
O.OQOE+00
8.640&04
O.OOOO
0.000E+00
0.00QE+00
O.OQQE+00
6.736K+04
1.00Q&04
7.432E+03
1.904&05
2.504E+04
2.264K+05
O.OQQE+00
O.OOQE'+OQ

5.192E+04
8.40OE+04
3.592&04
3.752E+05
1.104E+05
3.040K+05
2.28QE+01
8.88QE+03
1.208K+06
5.024&03

1.272&03
4.872E+03
2.096E+04
1.984E+06
1 528K+06
1.344K+06
8.72QMMi
1.240E+06
O.OQQK+OQ
2.416E+06
1.68QE+07
2.939E+06
2.688E+06
7.512E+05
7.832E+05
1.608K&7
6 752E+06
2.578E+06
3.848MHi
2,736E+06
1.976E+06
0.000E+OO
O.OQOE+OO
1.464&05
1.776E+04

3.2QBE+05
2.032K+06
6.136K+05
1. 336E+07
3.72QE+05

1.2'72K&3
1.872E+03
3.0QQE+03
6.68QE+Oi
1.784E+05
9.52QE+Oi
2.592K+05
1.664K+M
1.768K+OI
3.712005
1.324BQ6
1.088&05
1.488Em5
9.68QB04
1.088K&5
9.600K&5
2.728&05

. 7,344M)5
3.984&05
9,92QE+Oi
1.048K&5
6.488E+03
1.032WM
9.76QE+03
1.088K+M
8.480E+03
2.288E+05
1.264&05
8.640Ml5
1.824K&5

'alues for the dose paraeeters for all pathways are calculated by the PGandK 'Tech. Spec.'ode
and based on Reg. Gu1de 1.109 or NUREG 0133.

~ For Tr1t1ue and Carbon 14, the un1ts of the dose pares@ters are cree/yr per p C1/e~ for all
pathways, and they est be mlt1p11ed by X/g.
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TABLE 6.3.8
DOSE PNh%TKRS D Rz OR PI, FOR RAD1010DINKS, RAD)OACT)~

PARTlCULATESD AND ANY RAD)QNUCL)OE OTHER THAN NOBLE GASD GASEOUS KFFLIJKNTSt
TEEN AGE GROUP, COM HIN PATHWAY

ORGAN (s'ree/yr per yCI/sec)

RAD'ONUCLIDE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI

1.
20
30
4,
5.
6.
7 ~

8.
9.
10.

1'2.

13.
)i.
15.
16.
11.
18.
19.
200
21.
22
23.
24.
25
26.
21.
28 0

29.
30.

C-14'R-51

IOl-54
FE-59
CO-58
CQ-6Q
ZN-65
RB-86
SR-89
SR-90
Y-91
lR-95
NB-95
RU-)03
RU-)06
AG-))lN
CD-115/1
SB-)24
SB-125
TE-)2W
1-13)
)-)33
CS-134
CS-136
CS-)37
BA-140
CE-14)
CE-144
NO-147

0.000K+00
6.699E+05
0.000E+00
0.000E+00
4.456K&7
O.OOOE+00
O.QQQE+QO
1.891E+09
0.000K+00
2.288E+09

/Y90 5.490K+10
1.331K+04
1.383K+03
1.233E+05
1. 575E+03
3.023E+04
8.026E+07

1% 0.000M6
3.855&07
2.884&07
1.041E+08
2.641K+08
3.542E+06
7.730&09
4.265&08
).08)K+10
4.638K&7
7.822K+03
5.203E+05
1.762E+02

9.937K&2
1.340K+05
0.000E+00
1 1)BE+07
1.040 E+08
6.605E+06
2.203E+b7
6.585E+09
4,402 E+09
O.QOOE+00
0.000E+00
0.000MN
1.364E+02
6.839E+04
0.000K+00
0.000E+00
7.595&07
2.008E+06
7. 102K+05
3.)5)&05
3.865K+07

3.698K'.010E'+06

1.8)9E+)0
1.678&09
1.438E+10
5.684&04
5.222E+03
2.)53&05
1.916K+02

9.937&02
l.340K+05
4.460K+04
2.2)7E+06
4.0)5K+07
1.522E+07
4.962 E+07
3.072E+09
2.068E+09
6.552E+07
1.356E+)0
3.569K+02
3.00)K+02
3.764004
6.734K+02
3.809E+03
4.620K+07
6.489E+Qi
1.504E+07
6.744K+06
1.648E+01
1.987K+08
1.833&06
8.442E+09
1.127E+09
5.008K+09
2.989E+06
5.999K+02
2.796E+04
1.148K+01

9.937K'+02
1.340K+05
2.478K+04
0.000E+00
Q.GOOK+00
0,000E+00
0.000K+00
0.000E+00
0.000K+00
0.000K+00
0.000K+00
0.000E+00
O.OOOE+00
0.000K+00
0.000E+00
0.000E+00
0.000K+00
0.000K+00
8.746E+04
2.756E+04
3.36)&07
1.079K+)1
8.389E+08
O.OOOBOO
O.OOOE+00
0.000E+00
O.QOOE+00
Q.OOOE+00
0.000E+00
0.000E+00

9.931E+02
1.340E+05
9.1l4 K+03
3.335E+06
Q.OOOE+00
0.000E+00
0.000MS
4.215E+09
0.000E+00
0.000E+00
Q.OOOE+00
0.000E+00
6.4)2K+02
6.629E+04
5.554E+03
5.830E+04
1.449E+08
1.606&06
0.000K+00
O.QOOE+00
4.357E+08
1.214E+09
1.054E+07
5.782M8
9.135E+08
4.892E+09
1.927E+04
2.458K+03
1.286E+05
1.125E+02

9.937BQ2
1. 340E+05
6.368K+04
0.000MS
3.279K+07
Q.OOOE+00
0.000MO
0.000E+00
0.000E+00
0.000MS
0.000E+00
Q.OOOE+00
0.000E+00
O.OOOE+00
0.000MN
0.000MS
0.000M6
0.000 MN
3.367&07
2.535K&7
0.000&00
0.000MN
0.000K+00
4.207&48
1.440E+08
1.90) E+09 .

3.822E+04
0.000MS
O.OOOE+00
0.000MS

9.937&02
1.340K&5
7.495&06
2.293K+07
2.459E+08
9.106E+07
2.869&08
2.789K~
6.515E+08
2.725K+08
2.288E+09
5.456E+06
1.007E+06
2.925E+08
1 3)6B05
1.450K~
2.134Ei)0
6.899&07
7.769E+08
2.244MN
3.910K+08
7.351E+01
4.547E+06
2.263BOB
1.350K+08
2.046E+08
7.153E+07
1.494E+07
1.308&08
6.912&05

'alues for the dose parameters for all patlways are calculated by the PGandE 'Tech. Spec.'ode
and based on Reg. GuIde 1.109 or NUREG 0)33.

~ For TritIue and Carbon 14, the unIts of the dose paraseters are crea/yr per pCI/e~ for all
pattways, and they est be atltIplIed by X/g.
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TASLE 6.3.9
DOSE PNNNETERS ~ Rg OR P) ~ FOR tNDIOIODINESQ RNIOACTM

PARTIClJLATES, AND ANY RADIONUCLIDE OTHER THAN NOBLE GAS ~ GASEOUS KFFLIJENTS,
TEEN AGE GROUP, ANINL %AT PATHMAY

ORGAN (N~ area/yr per yCI/sec)

ItNIONUCLIDE LIVER TOTAL OOOY THYROIO RIOREY LNS OI-LLI

1. K-3a
2. C-14>
3. CR-51

N-54
5. FK-59
6. CO-58
7. CO-60
d. 2N-65
9. RB-86
10, SR-89
11 'R-90/Y90
12. Y-91
13, ZR-95
11. NB-95
15. RU-103
16. RU-106
17 ~ AG-11K
18. CO-115/11%
19. 58-124
20. 58-125
21 ~ TE-129K
22. I-131
23. I-133
21. CS-131
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. NO-147

O.OOOE+00
2.812&05
0.000E+00
0.000&00
1.830MS
0.000E+OO
0.000MS
2.253E+08
0.000000
2.195MS
6 683M8
8.051005
1.262E+06
1.573E+06
7.468E+07
1.899K+09
1.221E+06
O.OOOE+00
1.356E+07
1.234&07
9.027K+08
1.397E+06
1.562E-01
1.118MS
8.915K+06
5.847K+08
2.274E+07
1.039K+01
9.710E+05
6.138E+03

1.938K&2
5.624&04
O.OOOE+00
5.587E+06
1.271E+08
1.17aK~7
1.623K+07
7.824WS
3.793WN
0.000E+00
0.000K+00
0.000E+00
3.983E+05
8.728E+05
0.000E+00
0.000E+00
3.994K@Hi
1.070E+06
2.199K+05
1.348E+05
3.351K+08
6.156E+06
2.649E-01
9.693&08
3.508E+07
7.779K+08
2.787E+04
6.938E+03
1.018E+05
6.674K&3

1.938K+02
5.624E+04
5.044K+03
1. 108E+06
1.649E+08
2. 697E+07
1.041K+08
3.650WS
1 782E+08
6.284E+06
1 651E+09
2.159K+04

. 2.739005
1.804005
3.192K+07
2.393E+08
2.430E+06
3.454E+04
5.292K+06
2.886E+06
1.429E+08
3.307E+06
1.887E-01
1,497E+08
2 356K+07
2.709E+08
1.465&06
7.969E+02
5. 218E+04
3.998K+02

1.938E+02
5.624K+04
2.802E+03
0.000&00
0.000E+00
0.000E+00
0.000MN
0.000E+00
0.000M6
0.000K+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000ENS
0.000K+00
3.077E+04
1.179E+04
2.913M8
1 ~ 796E+09
3.698E+01
0.000MS
0.000&00
0.000K+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.938002
5.624E+04
1 ~ 105E+03
1.667006
0.000 E+00
0.000MS
0.000E+00
5.007E+08
0.000E+00
0.000E+00
0.000E+00
0.000E+00
5.852K+05
8.460E+05
2.633MS
3.663M8
7.618E+06
8.564E+05
0.000E+00
0.000E+00
3.777K+09
1.060E+07
1. 646E-01
3.080K+08
1.910 E+07
2.647M)8
9.449E+03
3.266K+03
2.400K+05
3.919E+03

1.938&02
5.624004
7.2OIE+03
0.000MS
1.347M'.000&00

0.000MN
0.000M'.000MO

O.OOOBOO
0.000E+OO
0.000 WS
0.000&00
0.000MN
0.000MS
0.000E+00
0.000MO
0.000E+00
1.184&07
1.085K&7
0.000E+00
0.000E+00
0.000E+00
1 '76MS
3.010E+06
1.028008
1.874E+01
O.OOOE+00
0.000&00
0.000K~

1.938002
S.624E+01
8.476K&5
1;146007
1.010K~
1.614K~
6.021K+08
3.313BOB
5.614&07
2.614&07
2.876E+08
3.301E+08
9.191008
3.733E+09
6.238E+09
9.108K+10
1.122E+09
3.389K+07
2.733E+OB
9.603&07
3.389E+09
1.218E+06
2.004E-01
1.205E+Ol
2.823&%
1.107E+07
3.507E+07
1.984 E+07
2.141E+OB
2.408007

'alues for the dose par~ters for all pathways are calculated by the PGandE 'Tech.
and based on Reg. Gu1de 1.109 or NVREG 0133.'or Trltiue and Carbon 14, the un1ts of the dose parameters are area/yr per uCl/a
pat@rays, and they est be mltlpl1ed by N/g.
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Spec.'ode

for all



~T

9

0



GI-LLI

2.588003
2.907&05
1.027E+07
9.10&E+08
9.791K@8
5.861E+08
3.226009
7.893E+08
1.090K&7
1.815E+09
3.475K+10
3.152E+09
1.236K+09
1.507E+08
5.664E+08
1,501K+10
4.345M8
2.539E+09
3.023E+09
1.635E+09
1.612E+09
1.064E+07
1.239E+06

2.024E+08'.372E+Ol

2.003WS
2o126E~
5.326008
).270K+10
1.439E+08

Spec.'ode

for all
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TABLE 6.3.10
00SK PARAMETERS ~ Rg OR P) ~ FOR RADIQIODINKSD RAOIOICTIVK

PARTICtJLATESD AND ANY RADIONUCLIOE OTHER THAM NOBLE GASD GASEOUS EFFLUKIITS
TEKN AGE GROUPS VEGETABLE PATHMAY

ORGAN (e~ crew/yr per pCt/sec)

RAG IOHDCLIDE BORE LIVER TOTAL BODY THYROID RIOHEY LING

1. H-3 ~ 0.000Et00 2,5MEt03 2.5MEt03 2. BME+03 2. 5BBB03 2. BMB03
2o C 14 1o454E+06 2o907&05 2o907&05 2o907E+05 2o907E+05 2o9O7E+05
3. CR-51 0.000MO O.OOOE~ 6.11OEt04 3.394E+04 1.339K&4 8.724K+01

HN-54 O.OOOK+QO 1.441&08 8.807K+07 0.000K+00 1 ~ 325K+08 0.000MS
5. FK-59 1.774E+08 1.140K+08 1.599F+08 0.000K+00 O.OOOE+00 1.305E+08
6. CO-58 0.000K+00 1.252K+07 9.79&E+07 O.OOQE+00 Q.OOOE+00 O.QOOMS
7 CO-60 O.OOOE+00 2 477MS 5.579K+08 O.OOOE+00 0.000&00 O.OOOO
8. ZN-65 5o367BOS lo&64M8 8.694E+08 0.000E+00 1.193E+09 0.000E+00
9. RB-86 O.OOOE+00 2.764&8 1.29&E+08 0.000K+00 0.000NN O.OOOEW
10. SR-89 1.524K+10 0.000M'.365E+08 O.OOOE+00 0.000WS 0.000E+00
11 ~ SR-90/Y90 8.335E+11 0.000E+00 2.059K+11 0.000K+00 O.OOOE+00 O.OOOE+00
12 Y-91 7.6&BE+06 0.000E+00 2.062E+05 0.000E+00 0.000E+00 0.000ENS
13. ZR-95 1o697K+06'o354E+05 3.682&05 0.000E+00 7.866E+05 0.000K+00
11. NB-95 . 1 &92E+QS 1.049&05 5.777E+01 0.000E+00 1.022K+05 0.000E+00
15. RU-103 6.781E+06 O.OOOBQO 2.&99K+06 0.000K+00 2.391E+07 0.000E+00
16. RU-106 3.126K+08 O.OOOE+00 3.939E+07 O.OOOE+00 6.029M)& O.OOOE+00
17. AG-110H 1.634E+07 lo547B07 9.407E+06 0.000E+00 2.95OE+07 O.OOOE+00
18. CO-115/119I 0.000E+00 7.877Et07 2.542K+06 0.000E+00 6.301E+07 0.000&00
19. SB-124 1.500K+08 2o 764K+06 5.&53K+07 3.403E+05 O.OOOE+00 1.310E+08

. 20. SB-125 2.101K+08 2.296E+06 4.914&07 2.00&E+05 0.000E+00 1.847K+08
21. TK-12% 1.293E+08 1.593K+08 6.795K+07 1.3B5E+08 1.796K+09 0.000K+00
22 I»131 3.841K+07 5o 37&&07 2.8&9&07 1.569K+10 9.25&K+07 0.000E+00
23. I-133 9.655&05 1.63&E+06 1.995K+05 2.2B6E+08 2.872K+%i 0.000Kt00
24, CS-134 6 915E+Q9 1 62&K+10 7 ~ 552E+09 Q.OOOE+00 5.172E+09 1 974Et09
25. CS-136 4.334K&7 1 ~ 705E+08 1.145E+08 Q.QOOE+00 9.283E+Ol 1.445E+Ol
26. CS-137 1.05&E+10 1.408K+10 4.904E+09 0.00OE+00 4.790K+09 1.&61B09
27o &A~140 1 ~ 379008 1o689E&5 So&&3&06 OoOOOMS So72&E+04 1 ~ 136E+05
28. CE-141 2.789&05 1.862E+05 2.139E+04 O.OOOE+00 8.765M)4 O.OOOO
29. CE-144 5.052E+07 2.091E+07 2.715K+06 0.000E+00 1.249E+Ol O.OOOE+00
30. ND-147 3.669&04 3.989E+04 2.390E+03 O.OOOE+00 2.343E+04 0.000E+00

'alues for the dose paraNeters for all pathways are calculated by the PGandE 'Tech.
and based on Reg. Guide 1.109 or NVREG 0133.
For Trltlui and Carbon 14, the units of the dose parameters are erne/yr per

yCI/e'athways,and they est be aslt1pl)ed by X/g.



F,



DOSE
PARTImLNES,

IAOLt Oo J ~ Ll
PNNKTERS ~ >i OR Pl ~ FOR RADIOIOOINESB RADItNCTIVE
AND ANY RADIONUCLIDE OTHER THAN NOBLE GASD GASEOUS EFFLQElITSt

~ NULT AGE GROUP, INHALATION PATHMAY
ORGAN (cree/yr per yCI/N~)

RADIORUELIOE BORE LIVER TOTAL BODY THYROID RIDKEY LURB BI-LLI

1. II-3~
2.

C-14'.

CR-51
4. Nl-54
5. FE-59
6. CO-58
7. CO-60
8. ZN-65
9. RB-86
10. SR-89
11 'R-90/Y90
12. Y-91
13. ZR-95
14. NB-95
15. RU-103
16. RU-106
17. AG-11Nl
18. CD-115/115K
19. SB-124
20. SB-125
21 ~ TE-1298
22. I-131

24. CS-134
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. NO-147

O.OOOE+00
1.816E+04
0.000E+00
0.000E+00
1.176E+04
0.000E+00
0.000E+OO
3.240BOi
0.000E+00
3.040&05
9.920E+07
4.624&05
1.072E+05
1.408E+04
1.528E+03
6.912E+04
1.NNE+04
0.000E+00
3.120E+04
5.336MB
9.760E+03
2.520E+04
8.640E&3
3.728E+05
3.904E+04
4.784E+05
3.904E+04
1.992E+Ol
3.432E+06
5.272E+03

1.264@03
3.408&03
0.000E+00
3.960&04
2 776E+04
1.584E&3
1.152BOi
1.032E+05
1.352E+05
0.000E+00
0.000&00
0.000E~
3.440E+04
7.816E&3
0.000E+00
0.000&00
1.000&04
1.975E+05
5.888&02
5.952E+02
4.672E+03
3.576E+04
1.480E+04
8.480E+05
1.464E+05
6.208E+05
4.904E+01
1.352&04
1.432MMi
6.096E+03

1.264&03
3.408E+03
1.000E+02
6.296E+03
1.056E+04
2.072E+03
1.480E+04
4.656E+04
5.896E+04
8.720E+03
6.096E+Qi
1.240E+04
2.328E+04
4,208E+03
6.584E+02
8.720E+03
5.944E+03
6.389&03
1.840E+04
1.264E+04
1.984E+03
2.048E+04
4.520E+03
7.280E+05
1.104E+05
4.280E+05
2.568E+03
1.528E+03
1.840E+05
3.648E+02

1.264E+03
3.408E+03
5.952E+01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
7 '52E+01
5.400E+01
3.440E+03
1.192E+07-
2.152E+06
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.264E+03
3.408E+03
2.280E+01
9.840E+03
0.000E+00
0.000E+00
0.000MS
6.896E+04
0.000&00
0.000MN
0.000E+00
0.000E+00
5.416E+04
7.736E+03
5.832E+03
1. 336E+05
1.968E+04
1 ~ 589 E+05
0.000E+00
0.000E+00
3.656E+04
6.128E+04
2.584E+04
2.872E+05
8.560E+04
2.224E+05
1.672E+01
6.264E+03
8.480E+05
3.560E+03

1.264003
3.408E+03
1.440E+Oi
1.400&06
1.016E+06
9.280E+05
5.968E+06
8.640E+05
0.000E+00
1.400E+06
9.770E+06
1.706MHi
1.768E+06
5.048&05
5.048E+05
9.360&66
4.632E+06
1.497E+06
2.480M%
1.744E+06
1.160E+06
0.000E+00
0.000E+00
9.760E+04
1.200E+04
7.520&04
1.272M%
3.616E+05
7.776E+06
2.208E+05

1.264003
3.408 E+03
3.320E+03
7.736E+Ol
1.880Ee05
1.064 E+05
2.848&05
5.344E+Ol
1.664E+Ol
3.496&05
1.227M%
3.848E+05
1.504Ml5
1.040&05
1.104&05
9.120&05
3.024&05
6.944005
4.064E+05
1.008&05
3.832E+05
6.280E+03
8.880&03
1.040E&4
1.168M'
8.400E+03
2.184E+05
1.200E&5
8.160E&5
1.728005

'a1ues for the dose parameters for all pattways are calculated by the PGandE 'Tech. Spec.'ode
and based on Reg. Guide 1.109 or NURE6 0133.
For Trltlue and Carbon 14, the units of the dose paraeeters are cree/yr per pCl/e'or ale
pathways, and they est be mltlplled by X/g.
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TABLK 6.3.12
Rg OR P) ~ FOR RADIOIOOINKS, RNlQA
NUCLIDE OTHER THAN NOBLE GAS, GASEQ
LT GROUPS COQ MILK PATNAY
N (a'rea/yr per pCI/sec}

TOTAL BOOT TNVROIO NIONEV

7.629&02 7.629K+02 7.629E+02
7.263E+04 7.263K+04 7.263K+04
2.554E+04 1.527E+04 5.626K+03
1.281E+06 0.000K+00 1.998E+06
2. 300K+07 O.OOOK+00 0.000K+00
8.795K+06 0.000K+00 0.000E+00
2.867K+07. 0.000K+00 0.000K+00
1 ~ 716E+09 0.000K+00 2.628M8
1.125K+09 0.000E+00 0.000E+00
3.562K+07 0.000K+00 Q.QOOE+00
9.534E+09 0.000MN 0.000K+00
1.934E+02 0.000K+00 0.000E+00
1 ~ 717E+02 O.QOOK+00 3.981K+02
2.162E+04 O.QOOE+00 3.975&04
3.816E+Q2 Q.OQQE+00 3.381K+03
2.080K+03 0.000E+tN 3.173E+04

'.667E+07 0.000K+00 8.829E+Ol
3.518E+04 O.GOOK+00 8.734&05
8.569E+06 5.242K+04 O.QOOE+00
3.839E+06 1.640&04 0.000MN
9.012E+06 1.956E+Ol 2.377&08
1. 193K+08 6.824E+10 3.569E+08
1.02BE+06 4.958E+08 5.887K+06
8.661E+09 O.QOOE+00 3.429E+09
7.11SE+08 O.OOOO 5.502&08
5.339E+09 0.000K+00 2.767K+09
1.683E+06 0.000E+00 1.097&04
3.273K+02 0.000E+00 1.340K+03
1.518E+04 0.000E+00 7.010&04
6.332E+OQ O.QOQEt00 6.186K+01

OOS< PARemasa,
PARTICULATES, AND ANY RADIO

ADU
ORGA

CTIVE
US EFFLUENTS,

LONB 6I-LLIRADIONOCL!OE BONE LIVER

I H3a
2.

C-14'.

CR-51
4. KN-54
5. FK-59
6. CO-58
7, CO-60
8. LN-65
9. RB-86
10 SR-89
11. SR-90/Y90
12. Y-91
13. ZR-95
14. NB-95
15. RU-103
16. RU-106
17. AG-11N
18. CD-115/119I
19. SB-124
20. SB-125
21 ~ TE-129M
22. I-131
23. I-133
24. CS-134
25. CS-136
26. CS-137
27. BA-14Q
28. CE-141
29. CE-144
30. ND-147

7.629&02
7.263E+04
O.OOOO
6.712&06
6.0QOK'+07
3.923K+06
1.3QOMP
3.930K+09
2.416E+09
O.QOOE+OO
O.QQOMO
0.000E+00
2.537K+02
4.022&04
0.00OE+00
0.000MO
4.49OE+Ol
1.101&06
4.084&05
1.802&05
2.124K&7
2.082&08
3.374E+06
1.059E+10
9.888K+08
8.151K+09
3.228&04
2.885K&3
1.182K&5
1.058K&2

0.000MS
3.632E+05
O.OOOE+00
O,OOQE+OO
2.553K+07
O.OOOE+00
Q.QQOK+00
1.235M8
O.OOOBOO
1.241K+09
3.885E+10
7.235K+03
7 910K+02
7.230K+04
8.858E+02
1.643K+04
4.855E+07
O.OOQE+00
2.161&07
1.613&07
5.694E+Ol
1.456K+08
1.939 E+06
4.452K+09
2.505E+08
5.96QE+09
2.569E+07
4.266003
2.827E+05
9.156K&1

7.629002
7.263E+04
6.423&06
2.056&07
2.000K+08
7.952&07
2.442K+08
2.475E+09
4.763E+OB
1.991MS
1.645E+09
3.982MMi
8.040E+05
2.441MB
1.034 E+05
1.064 E+06
1.833E+10
5.032607
6.137MS
1.775MS
2.867BOB
5.494E+07
3.Q32E+Q6
1.854K+08
1 '24WS
1.578E+08
5.291&07
1.103K&7
9.559&07
5.080&05

7.629&02
7.263&04
3.389K&4
Q.QOQMN
1.677&07
O.OOOE+00
0.000&00
0.000E+00
0.000E+QQ
O.OOQE+00
0.000K+00
0.000WN
0.000K+00
O.OQQBOO
0.000 M6
0.000&00
0.000MN
O.OQOE~
1.683BQ7
1.244&07
0.000E+00
O.QOOE+00

O.OOOO'.138E+09

7.541K+07
9. 198E+08
1.848E+04
O.OOOE+00
0.000MS
O.QOOE+00

'alues for the dose paraaeters for all pattways are calculated by the PGandE 'Tech. Spec.'ode
and based on Reg. Gu)de 1.109 or NURKG 0133.
Far Trtttua and Carbon 14, the units of the dose paraaeters are area/yr per yC1/a'or all
pattways, and they east be ea1ttp11ed by X/g.
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IOSK
PARTICUlATES,

TABLE 6.3.13
PNNKTKRSt ~ Rc OR P1 ~ FOR RAOIOIOOINESo RAOIOACTIVE
AMD ANY RADIOMtJCLIDE OTHER THAM MDBLE GAS, GASEOUS EFFLUKNTS,

ADULT AGE GROUP ~ AMIHAL HEAT PATNAY
ORGAN (e'rree/yr per pC1/sec)

RAOIOIIUCLIOE BORE LIVER TOTAL BODY THYROIO RIONEY 'ORG BI-I.LI

1. H-3~
C-11'.

CR-51
~ . N-54
5. FK-59
6. CO-58
7 ~ CO-60
8. LM-65
9, RB-86
10, SR-89
11 'R-90/Y90
12. Y-91
13. LR-95
14. MB-95
15. RU-103
16 RU-106
17. IG-11OH
18. CD-115/119I
19. SB-124-
20. SB-125
21 ~ TE-129H
22. I-131
23. 1-133
24. CS-134
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. MD-147

0.000K+00
3.329E+05
O.OOOE+00
0.000 E+00
2.290K+OS
O.OOOE+00
0.000E+00
3.204E+08
0.000E+00
2.600E+08
1.033K+10
9.558E+05
1.576M%
2.015K+06
9.169E+07
2.255E+09
5.575E+06
O.OOOE+00
1.661E+07
1.507E+07
1.078W8
5.292E+06
1.867E-01
5.179E+08
1.143K&7
7.041E+08
2. 751E+07
1.238E+04
1.152E+06
6.965E+03

3.248002
6.658E+04
0.000K~
7.323M%
5.381K+08
).518E+07
5.958&07
1.019&09
1.545MS
0.000MN
0.000MS
0.000K+00
5,055E+05
1.121K~
0.000K+00
0.000K+00
5.157M%
1.282K+06
3.137K&5
1.684E+05
1.021E+08
7.569&06
3.247E-01
1.232&09
1.514E+07
9.630K+08
3.456E+04
8.369E+03
1.816E+05
8.050E+03

3.248E+02
6.658E+04
6.307E+03
1.397E+06
2.063E+08
3.403E+07
1.314E+08
4.608K+OS
2.118E+08
7.462E+06
2.534E+09
2.556E+04
3. 422E+05
6.025K+05
3.950K+07
2,853E+08
3.063K+06
4.090&04
6.583E+06
3.587K+06
1. 706E+08
4.338K+06
9.900E-02
1.008E+09
3.249&07
6.308E+08
1.802E+06
9.493E+02
6.186E+04
4.817K+02

3.248K+02
6.658M)4
3.770E+03
0.000E+OO
0.000&00
0.000E+OO
O.OOOE+00
0.000K+00
0.000E+00
O.OOOE+OO
0.000K+00
0.000WS
0.000K+00
0.000K+00
O.OOOK+00
O.OOOMS
0.000K+00
0.000K+00
4.027K+04
1.532K&4
3.702K+08
2.480E+09
4.772E+Ol
O.OOOK+00
0.000E+OO
O.OOOK+00
O.OOOE+00
O.OOOE+00
0.000K+00
0.000K+00

3.248K+02
6.658K+04
l.389E+03
2. 179E+06
0.000K+00
O.OOOE+00
0.000E+00
6.819K+08
O.OOOE+00
0.000K+00
0.000E+00
O.OOOE+00
7.933E+05
1.108E+06
3.499E+08
4.353K+09
1.014E+07
1.017E+06
O.OOOK+00
0.000E+00
4.499M8
1.297K+07
5.666K-01
3.988E+08
2.512MI7
3.269E+08
1.175E+04
3.887K+03
2.857E+05
4.706E+03

3.248K+02
6.658E+04
8.370003
O.OOOE+00
1.503E+08
O.OOOE+00
O.OOOE+00
0.000E+00
O.OOOE+00
0.000K+00
0.000K+00
O.OOOE+00
O.OOOE+00

O.OOOO'.OOOO

0.000MN
0.000E+00
0.000E+00
1.293E+07
1.162K&7
O.OOOO
O.OOOO
O.OOOE+OO
1.324E+08
3.443M%
1 087K+08
1-.978 E+04
0.000E+00
O.OOOMS
O.OOOE+00

3.248K+02

6.658M'.586E+06

2.243&07
1.794M8
3.077E+08
1 ~ 119E+09
6.421&08
8.962E+07
1.170K+07
1.374E+08
5.260K+08
1.602E+09
6.803E+09
1.071K+10
1.459K+II
2.105E+N.
5.395E+07.
1.715E+08
1.659K+08
5.427K+09
1.997K+%i
2.919E-01
2.157&07
5.129M% .

1.864E+07
5.664E+07
3.2OOE+07
3.895E+08
3.865E+07

'alues for the dose par~ters for all patfways are calculated by the PGandK 'Tech. Spec.'ode
and based on Reg. Gu1de 1.109 or MURKG 0133.'or Trlt1ue and Carbon 14, the un1ts of the dose parameters are ~/yr per uC1/aP for all
patbrays, and they asst be ault1pl1ed by X/g.
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TABLE 6.3.14
DOSE PARllKTKRS ~ Rg OR PI ~ FOR RADIOIOOINESD RADIOACTIVE

PARTICNATKSD AND ANY RADIONUCLIDE OTHER THAN NOBLE GAS ~ GASEOUS EFFLUENTS,
ADULT AGE GROUP ~ VEGETABLE PATHMAY

ORGAN (e~ e~/yr per pCI/sec)

RADIONUCLIDE BONK LIVER TOTAL BODY THYROID KIDNEY LUND

I. H-3~ 0 O.DOE+00 2 2.602&3 2.260&03 2.260&03 2.260&03 2.260Et03
2. C-14~ 8.966BQS 1.793E+05 1.793E+05 1.793E+05 1.793E+05 1.793K+05
3. CR-51 0.000K+00 O.OOQE+00 4.599K&4 2.749E+04 1.013E+04 6.103K+04
4. HN-54 0.000&00 3.076E+08 5.87QE+Ol 0.000K+00 9.154E+07 O.OQQMS
Se FK-59 1.246E+08 2.929&08 1.123E+08 O.QQOMS 0.000E+00 8.183K&7
6o CO-58 O.OQQMS — 2.997K+07 6.718&07 O.QQQE+00 0.000E+00 O.OQQE+00
7. CO-60 .0.000MS 1.665E+08 3.673E+08 O.QOOE+00 0.000MS O.QQQE+00
8. ZN-65 1.018E+08 1.279 E+09 5.778E+08 O.QQOE+00 8.551E+08 0.000E+00
9. RB-86 O.OOQMS 2.215E+08 1.032K+08 O.QQOE+00 O.QQOE+6) O.QQOE+00
10. SR-89 1.001K+10 0.000E+00 2.873E+08 0.000K+00 0.000K+00 0.000K+00
11 ~ SR-90/Y90 6.713E+11 O.QQOE+00 1.647K+11 0.000E+00 0.000E+00 0.000K+00
12. Y-91 5.014E+06 0..000K+00 1 ~ 341E+05 0.000K+00 0.000E+00 0.000E+00
13. ZR-95 1 ~ 157K+06 3.710E+05 2.511K+05 0.000K+00 5.822K+05 O.OQQM8
14. NB-95 1.407&05 7.825&04 4.207K+04 0.000K+00 7.735E+04 0.000K~
15. RU-103 . 4e 741M)6 Oe000BOO 2.042E+06 O.QQQE+QO 1.809K+07 O.OQQE+00
16o RU-106 1e949E+08 OoQQQE+00 2o466E+07 OoQQQE+00 3o 763E+08 OeQQQE+00
17. AG-11%i 1.136E+07 1.051E+07 6.241K+06 0.000E+00 2.066E+07 O.QQOMS
18. CD-115/115M O.OOQK+00 5.327E+07 1.701K&6 O.OQOE+OO 4.227E+07 0.000E+00
19. SB-124 1.008MS 1.094K~ 3.996K+07 2.444&05 O.QQQE+00 7.84BB07
20. SB-1Z5 1.341&08 1.498006 3.190E+07 1.363E+05 0.000'E+00 1.034K+08
21 ~ TE-1295 2.978E+08 1.111WS 4.714E+Q7 1.023K+08 1.243M8 O.OQQE+00
22. 1-131 4.036EW7 5e 773K&7 3.309E+07 1.892K+10 9.897E+07 0.000E+00
23. 1-133 1.039&06 1.808K<06 5.511E+05 2.657K+08 3.155K+06 0.000K+00
24. CS-134 4.546K+09 1.082K+10 8.844K<09 O.QQQE+00 3.501E+09 1.162K+09
25. CS-136 4.237M)7 1.673E+08 1.204&08 0.000K+00 9.307K+07 1 276E+07
Z6. CS-137 6.641&09 9.082&09 5.949E+09 0.000K+00 3.083E+09 1.025K+09
27. BA-140 1.283E+08 1.611K+05 8.404E+06 0.000E+QO 5.478K+04 '.225Ml4
28o CE~141 1o943B05 le314E+05 lo491E+04 OoQQQM6 6e104E+04 Oe000E+00
29. CE-144 3o151Q07 1.317K&7 1.692K&6 0.000E+00 7.814E+06 0.000E+00
30. ND-147 3.367M'.891MN 2.328K+03 0.000E+00 2.275M)4 O.QQQMS

'alues for the dose parameters for all pathways are calculated by the PGandE 'Tech. S
and based on Reg. GuIde 1.109 or NUREG Q133.'or TrItIea and Carbon 14, the unIts of the dose parameters are ares/yr per pCI/eF fo
pattways, and they must be mltIp11ed by X/g.
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2.260&03
1.793&05
1.157F+Ol
9.424M8
9.762K+08
6.074E+08
3.128M8
8.053MS
4.366E+07
1.605E+09
2.843E+10
2.759E+09
1.176E+09
4.749&08
5.535&08
1.260K+10
4.289E+09
2.307609
2.862K+09
1.475E+09
1.500W8
1.523E+07
1.625E+06
1.893K+08
1.901E+07
1.758E+08.
2.641K+08
5.024E+08
1.066E+10
1.868E+08

r all





DIABLO CANYON POKER NAllT

TITLE: OFF-SITE DOSE CALCUQTION

gySER CAP ~
REVISION 6
PAGE 60 OF 87

1 ND 2

TABLE 6.3.15
DOSE PARAMETERS a

~ Re FOR RADIOIODINESe RADIOACTIVE
PARTICULATES. AH5 AHY RADIONUCLIDE OTHER TQN

NOBLE GAS, GASEOUS EFFLUENTS,
ANY AGE GROUP ~ GROUHD PLAHE PATHMAY

(m'res/yr per yC1/sec)

RADIONUCLIDE

I. H-3
2. C-14
3. CR-51
4. HN-54
5. FE-59
6. CO-58
7. CO-60
8. ZH-65
9. RB-86
10. SR-89ll. SR-90/Y90
12. Y-91
13. ZR-95
14. HB-95
15. RU-103
16. RU-106
17. AG-110M
18. CD-115/115M
19. SB-124
20. SB-125
21. TE-129M
22. I-131
23. I-133
24. CS-134
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. ND-147

R GROUND

0.000E+00
0.000E+00
4.668E+06
1.342E+09
2. 756E+08,
3.799E+08
2.149E+10
7.501E+08
9.005E+06
2.230E+04
4.482E+05
1.183E+06
2.493E+08
1. 366E+08
1.087E+08
4. 200E+08
3.482E+09
4. 500E+06
5.949E+08
2.286E+09
2.00lE+07
1.722E+07
2.474E+06
6.833E+09
1.491E+08

. 1.030E+09
2.054E+07
1.360E+07
6.958E+07
8.481&06

~ Va1ues for the dose paraneters for all pathways are ca1cu1ated by
the PGandE 'Tech. Spec.'ode and based on Reg. Guide 1.109 or
NUREG 0133.
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QIABLO CANYON POMER PLNT

TITLE: OFF-SITE N5E CALCVLATION

NMER CAP A-8
IEVISION 5
PAGE Sl OF 87

1 AND 2

TABLE 6.3.16
NSE PARAMETERS ~

~ Pg FOR RADIOIODINES, RADIOACTIVE
PARTICULATES, ANO ANY RADIONUCLIDE OTHER THAN

NOBLE GAS, GASEOUS EFFLUENTS,
ANY AGE GROUP, GROUND PLANE PATSNY

(e~ arem/yr per yC1/sec}

RAD IONUCLIDE

1. H-3
2. C-14
3. CR-51
4. HN-54
5. FE-59
6. CO-58
7. CO-60
8. ZN-65
9. RB-86
10. SR-89
11. SR-90/Y90
12. Y-91
13. ZR-95
14. NB-95
15. RU-103
16. RU-l06
17. AG-110
18. CD-115/115H
19. SB-124
20. SB-125
21. TE-129M
22. I-131
23. I-133
24. CS-134
25. CS-136
26. CS-137
27. BA-140
28. CE-141
29. CE-144
30. ND-147

P GROUND

O.OOOE+00
0.000EKS
6.667E+06
1.098E+09
3.9225+09
5.272E+08
4.400E+09
6.894E+08
1. 286E+07
3.160E+04
6.403E+03
).669E+06
3.487E+08
1.956E+0&
1. 55lE+08
2.992E+08
3.143E+09
6.300E+06
8.374E+08
7.552E+08
2.856E+07
2.460E+07
3.502E+06
2.813E+09
2.129E+08
1. 147E+09
2.934E+07
1.942 E+07
5.855E+07
1.212E+07

'a1ues for the dose parameters for a11 pathways are ca1culated by
the PGandE 'Tech. Spec.'ode and based on Reg. Gu)de 1.109 or
NUREG 0133.
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OIABLO CNYOK PNER tLNT

TITLE: OFF-SITE N5E QLtILATION

NMER CAP I-8
REVISION 6
POSE 62 OF 87

NITS 1 NtD 2

TABLE 6.4.1

DOSE PARAMETERS~ ~ +1 OR TD
FOR DADIOIODIRES, RADIOACTIVE PARTIAVIATE, ARD

ANY NON-NOBLE CASES

SUPER AGE GROUP CRITICAL ORGAN
INHA WAYS

RADIONUGLIDE

H 3~

C
14'r

51

Hn 54

Fe 59

Co 58

Co 60

Zn 65

Rb 86

Sr 89

Sr 90/Y90

Y91M/Y91

Zr 95

Nb 95M/95

Ru 103

Ru 106/Rh106M

Ag 110M

1.3E+03

3.6E+04

2.1E+04

2.0E+06

1.5E+06

1.3E+06

8.7E+06

1.2E+06

2.0E+05

2.4E+06

1.1E+08

2.9E+06

2.7E+06

7.5E+05

7.BE&5
1.6E&7
6.BE+06

(teen total body)
(ch11d bone)

(teen lung)

( 0 I )
( 0 I )(')
( I 0 )(')
(ch1ld 11ver)
(teen lung)
(teen bore)
(teen Tung)(')
( r e )
( 0 ~ )
( ~ I )
( 0 0 )

INHALATION
MREM/YR PER >C1/Ms)

MILK
(Ma MREM/YR PER ~C1/SEC)

2.4E&3'1nf. total body)
3.2E+06~ (1nf. bone)

7.5E+06 (teen GI-LLI)
3.1E+07 (1nf. 11ver)
3.4E~ (

~ ~
)

9.1E+07 (teen GI-LLI)
2.9E+08 ( '

)
1.7E+10 (1nf. 11ver)
2.1E+10 ( '

)
1.1E+10 (1nf. bone)

1.0E+11 ( '
)

5.5E+06 (teen GI-LLI)
1.0E+06 { '

)
2.9E+08 ( '

)
1.3E5 ( ' )
1.5&06 ( '

)
2.1E+10 ( ~ ~

Values for the dose parameters for all pathways are calculated by the PGandE
'Tech. Spec.'ode based on Reg. Su1de 1.109 or KUREG 0133.

a For tr1t1um and carbon-14, the un1ts of the dose parameters are arem/yr perpC1/m'or all pathways, and they est be eult1p11ed.by X/g.
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DIABLO CANYON POMER PLANT

TITLE: OFF-SITE DOSE CALCULATION

NOSER CAP A-8
REVISION 6
PAGE &3 OF 87

lNITS 1 ae 2

TABLE &.4.l (cont'a)

00SE PARNETERSi o %) OR 7 ~

FOR RADIDIDDIHES, RADIOACTIVE PARTI/UIATE, ARD
ANY NON-NOBLE GASES

SUPER AGE GROUP CRITICAL ORGAN
INHA 'i4AYS

RADIOHUCLIOE
INHALATION

(NEH/YR PER yC1/He)
XILK

(X~ XREH/YR PER yC1/SEC}

Cd 115/Cd 115K/
In 115H

Sb 124

Sb 125

Te 129H

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

Ce 144

Nd 147

Un)dent)fied
I 13l
I 133

2.8E&6

3.9E+06

2.7E+06

2.0E+06

1.1E+06

1.9E+05

9.1E+05

2.0E+06

6. lE+05

1.3E+07

3.7E+05

1.1E+08

1.6E+07

3.8E+06

(teen lung/GI-LLI)

(teen lung}

(
0 0

)

(
0 ~ )

(teen l)vcr)
(

0 0
)

(ch1ld bone)

(teen lung)

(
0 0

)

( 0 0 )
(

0 0 )

(child thyroid}
( )

&.9E+07'.8E+08

2.2E+08

1.3E+09

5.4E+10

5.5E+09

4.9E+10

2.3ENS
1.5E+07

1.3E+08

6.9E+05

1.0E+ll
5.2E+11

I.BE+09

(teen GI-LLI)
I

(
~ 5 )

( 0 0
)

($ nf. k1dncy)

($ nf. 1)ver)

( e r
)(')

(Inf. bone)

(teen GI-LLI}
(

I 0
)

( 5 0
)

($ nf. thyroid)
0 ~ )

i Values for thc dose parameters for all pattways are calculated by the PGandE
'Tech. Spec.'ode based on Rcg. Su)de'.109 or NUREG 0133.

~ For tritium and carbon-14, the units of thc dose parameters are arem/yr pcr
AC)/a'or all pathways, and they aust be ault)plied by X/g.
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PIABLO CANYON POMER PlJNT

mLE: OFF-SITE nm CALC~TION

NOSER CAP A-8
REVISION 6
PAGE 64 OF 87

NITS I AND 2

TABLE 6.4.1 (cont'd)

NSE PARAMETERS>, ~1 OR
FOR RADIOIODINES» RADIOACTIVE PARTICULATE~ AND

ANY NON-NOBLE GASES

SUPER AGE GROUP CRITICAl. ORGAN
FARH-ANIHAL-H - H ION PATHWAYS

RAD IONUCLIDE

H 3

C
14'r

51

Hn 54

Fe 59

Co 58

Co 60

ZFI 65

Rb 86

Sr 89

Sr 90/Y90

Y91M/Y91

Zr 95

Nb 95H/95

Ru 103

Ru 106/Rh106H

Ag 110M

ANIHAL (HEAT)
(H~, NEH/YR PER yC1/SEC)

3.2E+02'adult total body)
5.3E+05'ch11d bone)

1.6E+06 (adult GI-LLI)
2.2E~7 ( ~ ~ )
1.8E+09 (

' )
3.1E+08 (

'
)

1.1E+09 (
' )

1.0E+09 (adult 11ver)
5.4E+08 (ch11d l1ver)
4.2E+08 (ch1ld bone)

1.0E+10 (adult bone)

5.3E+08 (adult GI-LLI)
1.6E+09 ( ' )
68E~ (» )
ICE+10 ( ' )
1.5E+11 ( )
2.1E+09 ( )

VEG
(H~, HREH/YR PER yC1/SEC)

4.0E+03~ (ch1ld tot body)
3.5E+06~'(ch1ld bone)

1.2E+07 (adult GI-LLI)
9.4E~ ( ~

9.8E+08 (teen GI-LLI)
6.1E+08 (adul t Gi-LLI)
3.2Et09 (teen GI-LLI)
2.7E+09 (ch1ld 11ver)
4.6E+08 (

' )
3.6E+10 (ch1ld bone)

1.4E+12 (
" '

3.2E+09 (teen GI-LLI)
1.2E+09 (

'
)

4.7E+08 (adul t GI-LLI)
5.7E+08 (teen GI-LLI)
I.SE+10 ( )
4.4E+09 ( )

~ Values for the dose parameters for all pathways are calculated by the PGandE
'Tech. Spec.'ode based an Reg. Gu1de 1.109 ar NUREG 0133.

a For tr1t1um and carbon-14, the un1ts af the dose parameters are erem/yr per
yC1/m'or all pathways, and they Irust be Irult1pl1ed by X/g.
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TABLE 6.4.1 (cont'd)

DOSE PARAMETERS') OR F ,
FOR RADIOIODIRES, RADIOACTIVE PARTI/ULATEI ARD

ANY NON-NOBLE OASES

SUPER AGE GROUP CRITICAL ORGAN
FARM-ANIMAL-H L - ION PATHWAYS

RADIONUCLIDE
ANIHAL (HEAT) VEG

(H ~ HREH/YR PER yC1/SEC) (H ~ NEH/YR PER yC1/SEC)

Cd 115/Cd 115H/

In 115H

Sb 124

Sb 125

Te 129M

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

Ce 144

Nd )47

Un1dent1f1ed

I 131

I 133

5.4E+07

4.7E+08

1.7E+08

5.4E+09

1.2E+09

4.5E+07

1.1E+09

5.7E+07

3.2E+07

3.9E+08

3.9E+07

1.5E+11

2.7E+09

6.7E&1

(adult
( 0

(
0

(

(adult
( 0

(ct11d
(adult
( 0

(
0

( 0

GI-LLI)
~

)
~ )
~

)
11ver)

bone)

GI-LLI}
0

)
~ )
~ )

(ch11d thyro1d)

( 0 ~ )

2.5E+09

3.0E+09

1.6E+09

2.9E~
2.6E+10

2.2E+08

2.5E+1Q

2.BE+08

5.3E+08

1.3E+10

1.9E+08

1.4E+12

2.4E+10

4.1E+08

(teen GI-LLI)(' )

(
0 0 )

(ch11d kidney)
(ch11 d 11ver)('')
(ch1ld bone)

(
0 i )

(teen GI-LLI)

(
0 0

)
(adult GI-LLI)

(ch1ld thyro1d)

( 0 ~ )

Values for the dose parameters for all pathways are calculated by the PGandE
'Tech. Spec.'ode based on Reg. Gu1de 1.109 or NUREG 0133.

i For tr1t1um and carbon-14, the un1ts of the dose parameters are erem/yr per
yC1/m'83 for all pathways, and they east be aalt1p11ed by X/g.
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TABLE 6.4.2

NSE PARAHETERS ~ +f AND +$ 0

FOR RADIOIODINES RAD IOACTIVE PARTICULATE AND
ANY RAD L GROUP

RADIOHUCLIDE ~ (
}I~ NREH ~ (

N~ HREH )

H 3
C 14
Cr 51
Hn 54
Fe 59
Co 58
Co 60
Zn 65
Rb 86
Sr 89
Sr 90/Y90
Y 91
Zr 95
Nb 95
RU 103
RU 106/Rh106H
Ag 110H
Cd 115/115H
Sb 124
Sb 125
Te 129H
Cs 134
Cs 136
Cs 137
Ba 140
Ce 141
Ce 144
Nd 147
I 131
I 133

0
0

4.7E6
1.3E9
2.8EB
3.8ES
2.1E10
7.5EB
9.0E6
2.2E4
4.5E5
1.2E6
2. 5EB
1.4EB
1.1EB
4.2EB
3.5E9
4.5E6
6.0ES
2.3E9
2.0E7
6.8E9
1.5ES
1.0E9
2.1E7
1.4E7
7.0E7
8.5E6
1 7E7
2.5E6

0
,0

6.7E6
1.1E9
3.9EB
5.3EB
4.4E9
6.9EB
1.3E7
3.2E4
6.4E5
1.7E6
3.5EB
2.0EB
1.6EB
3.0EB
3.1E9
6.3E6
8.4EB
7.6EB
2.9E7
2.8E9
2.1EB
1.1E9
2.9E7
1 9E7
5.9E7
1.2E7
2.5E7
3.5E6

'alues for the dose parameters for all pathways are calculated by
the PGandE 'Tech. Spec.'ode based on Reg. Gu1de 1.109 or

NUREG 0133.
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Oistence lM

TAbLE 5.5.1

blSFQSl(N PNNKTN, 17/ (SK/a3) ~ HlSTNlCAL 'FIVE YEN AVESCE1

(Applies only to reel and hypothetical 1ndividuals)

0.$ ai (0.Sac)
s1te boundary

0.58al (1.0')
s1te boundiry

0.7&1(1.?kr)
site boundary

1.06ai(1.59')
site boundary

l.lbal(1.9ka)
S1te boandiry

1.55ai (2.5')
residence

t.Oa1 (3,?la)
vegetable fera

3.&1(5.%s)
residence

3 75xlO-5 3.20xl& 1.52x10-5 1.06x10-6

~ .54xl0-7
(333')

5.2lxl0-8
(0]8.5 )

8.01x10-7

8.09xl0-7

8.54xl0-7 t.lbxlH

7.llxlO->
(122')

t,Nxl&

3,7ai (5.9%a)
residence

1. &1(7.1ka)
residence

l.Sat(7.2Qa)
res1dence

S.Oai(8.06he)
iae9 ail'an
S. Iai (8.Eke)
residence

1 based on hourly

l 58xl0-7
(3Z6')

3.73xl0<
(ON'

2.17x10.7 1.93xl0-7 1.08x10-7 6.62.10-8

~eteoroloyical date fee 1/1/83 to 12/31/87

7.0Sx10 8

2.49xl0-8
(037')

3.SZxl0 8
(06Z.S')

5.58xl&
(096.5')

7 9Sx10-8 1 25xlO-7 2.87x10-7 t.99xlo->
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Sector +

TklLK 6.5.2

DIStNSIN tNNKTN, D7Q (g-2) ~ NISTNICAl Pl VE YEN AYE~1~

ppplles to real ~ v1rtuaI and hypothetical (9roond plane) Indlvlduals only)

Nstance WI NM a IMf

0.5a1(0.8 ) l.i?XI& 7.9n10-9 3.NX10-9 2.6IXI0-9
s.b. rattle, ynd

0.6%1(1.08ha)
s.b. cottle, 9nd

0.7%1(l.tla)
s.b. cattle, 9nd

1.NeI(1.59la)
s.b. cattle, ynd

l. l&1(1.9lxa)
s.b. cattle, ynd

1.5Se1(t. Sam) N.mh 10-10
res+ ocatg 9nd (333')

t.cal(3.?la)l/2res-
Ye9. stat, 9nd

3.hl (5.3am)
res. seat, 9nd

3.7 1(5.9a ) ~ .09 10-10-
res. seat, 9nd (326')

i.&l(7.lie) 6.27xlo-»
res. eeet. 9nd (008')

i.5eI(7.2%a)
res. eeet, 9nd

5.0a1 (8.0Qa)
1aag ail'ows
S.Iai(b.n )
res. eeet. 9nd

I based on hour1y oeteoro119lcal data fry 1/1/83 to 12/31/87

1.7ixlO 9

1.87xl0-9

2.03 10-9 8.92 10-9

S.e 10->
(122')

1.04xl0-10
(018.5 )

9. I2x10-11
(062.5')

i.71xIO-II
(037')

1.77xIO-IO-
(096.5')

i9xIO 10 7.2ixl0 11 i.89xl0-11 S.i3xl0 11 7.02xl0 11 1.37xl0 10 1.73x10 10

1.74xl&

~ ~

R

moig
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FIGURE 7.1
LlgUIO DISCNRGKS NNITORED FOR RADIOACTIVITY
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APPEHDIX 8.1

Here the const5tuents, dF, to the t.5qu5d Effluent radtat5on mon5tor h5ah alarm
set po5nt express5ons as d5splayed 5n l.c. are expounded upon 5n sore 8eta51.
Froi these, 5t 5s relat5vely effortless to see how equat5ons (2) through (7)
were der5ved.

8.l.l RE-IB (Subscr5pt 'b")

The hFb term 5s assembled from the other sources. as,

hF
5 CgFy

5 I HECT
5db

The CLRP Eng5neer w511 spec5fy the hFi made up of choices
on C~ and F~. The cho5ces are as f5llows:

RH.)

a. If there 5s a d5scharge already 5n progress from any
(or all) of the other potent5al sources ()gb), then
use the actual values of

C) and F).

RPC)

b. If there 5s a planned discharge from any of the other
otent5al sources (5)b) which m5ght occur dur5na
atch 'b'5scharge and where5n pre-release analysis'ata also prov5des a C~ ~ then use th5s value and

the aax5aam
RK)

default value of F~.
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APPENDIX 8.1 (Contiteed)

c. In the absence of. anjy pre-release data, yet there is
poss1btlity of a discharge from these other sources
(S/b) occurr1ng during batch 'b's'ischarge, then
select a aax conservative value of the

C from a recent history of

RK)
such values also the aaxiaam default value of F~.

d. Mith the assurance that no '5th'ischarge w111 occur
during batch 'b's'ischarge, then select C~

for that other '5th'otent1al source.

8.1.2 RE-23 (Subscript '1'or Unit I - Subscript '2'or Unit
2)

As in 1. (above), assemble the hFI(>) term as:

hF~ Z C F

5~bo3o4+Se2(l) P )5/i(~)

Again as in 1.. the QRP Engineer will specify the hFg gaakeup of the following choices on C~ and F~.

RK)

a. If there is a discharge from any (or all) of the
other potential sources already in progress, then use

. the actual values of C~ .and F~ in these dischargesS/b-

For the contribution, the CtRP Engr. selects
Cb

1Kb

free a recent history (within 2 weeks) of such values
a aaximum (hence aost conservative) along w1th F~ ~
sax default value.
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APPENDIX 8.1 (Cont1nued)

b. If there $ s a proposed '5th'1scharge (9b) &1ch
say co1nc1de or overlap

swath

th1s d1scharge and for
plea a Ore-release analysis gives thc va'luce of

. then use

phase values aloni with the aax detcult F~. For thc

RPCb

and F> contr1but1ons, use the same as Instructed 1n
a. ablve.

c. If there are no d1scharges from the '5th'ources
(5gb) and no pre-release data on 5gb, then enter

'0'or

these contr1but1ons to the hF><2>. For the b
and Fg
contrTbut1ons, use the same as 1nstructed 1n a.
and/or b. above.

8.1.3 RE-3 (Subscr1pt '3')
As 1n 2. above, the hF 1s generated by exactly the same
1nstruct1ons with the lxcept1on of merely permut1ng the
subscr1pt '3" w1th the subscr1pts "1" (or "2"}, namely:

hF3~ E C F

5ccb.l.2.i.s
5/3

8.1.4

8.1e5

RE-16 (Subscr1pt '4'or Lln1t 1- Subscr1pt '5'or Un1t 2)

As $ n 2. above, the hF<(„q are generated by exactly the
same 1nstruct1ons as 1n 2'. s1th the except1on of oerely
~eraat1ng the subscr1pts '4(5)'th the subscr1pts
1(2)', namely:

dFc(s} ~ I C F

5asb,let SeS ~ (i)
5fc<s)

Allowable flcwrates and/or Satch Volumes as a L1qu1d
Radwaste Release L1N1t<ng Cr1ter1a

N.P.C. or Kax1mum Allowable Flanate (NAF) L1m1t1ng-
T.S. 3/4.11.1.1(10CFR20)
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Appendix 8.1 (Continued)

(free 1. ~ 2., 3. or 1. above)

b. H.A.S.P. Liaiting Flowrate (i.e., 'turning'he
procedure's aain body equation (2) 'through (7)
'inside out')

~F F(5) - hf
C5/HPC5

I
MTE: because F contains Fc and Fi, one can either use Fq ~ Fq ~

the rated flowrate for the guap in stream of g~" FeleaYe
or simply F > Fc(5) since F +~ F5, in any case. This
also applies to b. and c. below.

ASp "ASpcalc(existing) - 5Bkgd 1 RCSC
+ 1 +

RCSC
+

C

F5 - (F-hF5)
k

I/Ei
s jH3 g ~pg

5
C

~
~.5~b,3 (log)actual HASP +0.3) 5~1 2 Actual HASPote: 'ASP (existing) ~ 10 i 'iiii i it ii

calc calc=

Also the bracketed '( ]'era as well as "
CH3/HPCH3 is a slowly varying

constant and at aost calculated quarterly.

Here, as seen in 5.1.3 of the procedure's aain body, one has

RCS, RCS,~
NPCy a E yi /HPCi ~

RCS)i RCSp e

~'C ~

- ii(1 day)

(i~y s only),

and C sRCS Xi(1 day) ~ (B usually Sr 89 and Sr 9pgygp)
1$ H3i/8

'1DDPV V5 1ee 5

(o.i.z)do

'31-Day-Dose Pr ection Liaiting Volum - T.S. 3./4.11.1.3.d
'O.n e,( gw.b.

or T+t) + do frae Ste 5 1 4L06aree,t ~ e.b.) (0,1,2) )D,1.2>

Note: V5 s F5 ht5(aax) ~ where F5 is the rated flowrate of 5
" release pump and

ht5(sax) ~ aax$ aua tiae proposed for release, or alternately

V a aax$ aua capacity of tank for proposed 5
" release

5
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8.2.1 NSLE GASES

APPEHDIX 8.2

Two 1mportant ent1t1es are generated for tr1gger1ng the
offluents cng1neer and thc attendant rad monitor's valv1ng

~ autceat1cs to allow or d1sallow a rad1oact1ve gaseous
batch release. Involved herc are the only two gaseous
batch release sources, the Gas Decay Tanks and the
Conta1rmnt Purge ( or vent1ng), wh1ch efflux through the
plant vent. The express1ons controll1ng these dec1s1on
ent1t1es are found 1n the ma1n body of th1s proccdurc as
equat1ons (9) and (10). Equat1on (9) 1s prefercnt1ally
selected over equat1on (10) s1nce, almost w1thout
except1on, the whole body dose rate calculat1on always
seems to predom1nate over the sk1n dose rate calculat1on
1.e., w1th regard to the Iost conservat1ve dose rate
1m1tat1on). Although the Techn1cal spec1f1cat1on ass1gns

a 500 mrem/yr (whole body dose rate) overall 11m1tat1on to
both un1ts, the calculat1on herc w1'll conservat1vely
ass1gn a 250 mrcm/yr 11m1t per lln1t 1n th1s procedure's
equat1on (9).

These key ent1t1es are thc percent release rate 11m1t
P.R.R.L.) and attendant rad mon1tor h1gh alarm set po1nt
H.A.S.P). Although the local attendant rad mon1tors for

nob1e gas releases from the gas decay tanks and
conta1nment are respect1ve1y RE-22 and RE-12 the f1na1
attendant effluent rad mon1tors are RE-14A and RE-14B of
the plant vent. Consequently for each batch release from
e1ther conta1reent or gas decay tank whether a pro)ected
HASP for RE-12 or RE-22 1s ca1cu'lated, a pro)ected HASP
for RE-14A and RE-14B must always be calculated. Lastly,
s1nce the procedure part1t1ons 99K of all gaseous releases
to the plant vent and lf to the steam generator blowdown .

tank vent (at least w1th regard to dose rates) then
equat1on (9) 's usage w1ll have a 0.99 mlt1p11cat1on
factor.

Thc analyt1cs 1aplcmcnt1ng all of th1s are as follows:
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Define the batch %los rate F», shich adds to the
existing plant vent f'low rate (F „). This can be
frowl either the contairacnt (F» F'<,usually 55000cfa),
or from the gas decay tanks (F» F T, usually 31
cfa). This scans that during a bSch release
(shether from containment or gas decay tank) the new
plant vent flow rate sill be F + F*.

Now looking at some other definitions needed,,one has
the set C<(NG) and the1r total QHG) where, C>(NG)
is the concentration of noble gas iso)ope '1'in
yC1/cc) 5n the plant vent 5ust prior to discharge of
t)e batch (,contalmaent og Gas decay tank), with
C,(NG) ~ I C (NG). The C s come from the last known
sample analyh<s as scaleJ by RE-14 ratios.
A)ldltlonally there $ s the set C,(NG) and its total.
CQNG) ~ E C)(NG), sh1ch define 1sotopic noble gas
cbncentrations (and total) in the batch about to be
released (i.e., contairment or gas decay tank). The
C,'s come from the batch's pre-release sample
analysis. Companion to these are the relative
isotopic fract1ons, namely:

1
~ C1/CT and fi ~ Ci/CT (1)

Now chring the discharge the new plant vent
concentrat1on, C~(NG), sill be the follow1ng sum,
sith the batch add1t5on dilut1on scaled (by flowrate
ratios) $ .e.:

F
pv G

F o
Ct ~—Ct 4 —Ct (NCl/cc)

Fpv + F» Fpv + F» (2)

Siailarly free this set (equation2) the new plant
vent total concentration of noble gases 1s CT(NG)
XC5, and the relative isotopic fractions:

~ »

Fpv Ci + F*Ci
fi(NG) ~ Ci/CT ~

Fpv CT + F*CT
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Th)s $ s eas)ly seen, since

CT ~ —(F q CT + Fn CT)
F +F*pv

At this point one calls equation (9) free the aaln
body of th$ s procedure and rearranges $t tn view of
the earlIer (above) constraints and equation (3)

using, g~ (AC)/sec) 472 F (cfe) C~(AC)/cc), namely:

0.99 X 250 Irem
CT 472 (Fpv + F*){~)C/LMAX Z K$ f$ (NG)

(

where: K~ 1s the noble gas '1'hole body dose factor
and

(770)C L ~X 1s the maximum hlstor)cal 'f)ve year"
runn1n average 'controll)ng

location's'usual

y-sector-center-1)ne-at-s1te boundary)
meteorological diffusion d)spers)on factor - See
Tables 6.2 and 6.5 of th$ s procedure.

NOTE: Skncn C<(NG) ~ ~C (NG) f~(NG)

and the fact that F „and F» as well as (77/) are
Independent of 5, t3en they can be factored out from
under the 'X'ign..

Obv)ously free equation (4), NAXC (HG) sets the lkmkt
on what can be

released for all the relative lsotoplc apexes involved
with th$ s particular batch release. From th$ s 1t 1s
an easy aatter to express simple percent fop what fs
actually released (assuming all the f~'s, f~'s andf~'s hold steady values).
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For thIs, ustng a knowledge of CT, CT, CT and
equatton (4), one has:

CT'(NG) CT(NG)
P.R.R.L.~ ~ x 100 ~ —x 100 c 105

INXp {gG) ~CT(NG)

or ftnally
R L 191 (Fpv CT F* CT) (X7g)C/L gg X Kt ft (NG) (6)

A note of clartftcatton ts tn order. By examtnatton of
equatton (6), the P.R.R.L.+ ts the percent that CT (NG)
represents out of a potenttal

ltmtt CT (NG), whtch thts dtscharge can tmpose as tt ts
added to an already extsttng and radtologtcally restratned
effluent stream. To see that those are, indeed, release
rates betng compared, one only has to mlttply both
numerator and denomtnator of the R.H.S. of (5) by

472F* to get Q /
Now for the H.A.S.P. one stmply has

NX w

H.A.S.P.RE22 (or RE12) BkgRE22 (or RE12) + kRE22 (or RE12) CT(NG)

where

kRE22 (or RE12) ~ ft (NG) kt (RE22 or RE12),

and CT(NG) ~CT(NG) CT(NG)/CT(NG) tn addttton

to ustng equattons tn CAP 0-19 values for k~ (RE22 or RE12)

Ltkewtse:
MAX~ RE14 B"gRE14 + kRE14 T(+)

Ustng equatton (3) and agatn CAP D-19 values for kt(RE14), then

kRE14 E ft (NG) kt (RE14)
1
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8.2.2

Finally froa these calculated values of the HASP (RE22,
RE12, or RE14), a usable high alarw set point is needed
for the actual sctt1ng or cceparing w1th what is already
hysically set on the instrument (rad mon1tor) itself.
his is called pro5ectcd HASP and takes into account the

I4C uncertainty factor correction. It is g1ven as:

HASP + 10(log~o HASP (calc) -0.3)

This est be entered on the release pcra1t as called for
in the procedure. This applies to RE22, RE12, RE14A and
14B.

All of the above is performed autaeat1cally by the
computer software per each pre-release'analys1s. The
software also calculates a pro)ected reading of the
rad1at1on Non1tor from the known values of

Ci (or Ci) and ki (or ki ~ or ki).
Generally if the pro). HASP is greater than the ex1st1ng
sett1ng (from prcv1ous releases) then no act1on is taken.
That is, Operat1ons and 14C do not have to change the HASP
on the Non1tor unless the pro)ected read1ng calculation
shows that, although less than pro). HASP, 1t 1s st111
larger than the ex1st1ng HASP. In th1s case the HASP
should be ra1sed to the pro). HASP so the release can be
lc ally d1scharged. On the other hand should the pro).

P be less than the cx1sting HASP, then the release
cannot be d1scharged unt11 the HASP is lowered to the
pro). HASP.

IODIHES ~ PARTICULATES ND TRITIN

As with noble gases in section 8.2.1 we are concerned w1th
a siw1lar P.R.R.L. for iod1ncs part1culates and tritium.
Except here Interest is only in conta1reent. 51nce it was
assumed above that the only significant nuclidcs for the
gas decay tank werc noble gases. Also only the P.R.R.L.
w1ll be developed herc but no H.A.S.P., this is because
there is no iod1nc rad eonitor on conta1rment nor does the
plant vent iod1ne Non1tor possess any automat1cs to
isolate conta1ascnt.

Equation (13) from the Na1n body of thts procedure is the
controlling express1on here, wh1ch coees d1rectly under
T.S. (L.C.O.) 3.11.2.1.b. Although
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the Technfcal Specfflcatfons assigns a 1500 wrem/yr dose
to any organ lfwftatfon to be appl fed to thc sltc's both
unfts. the calculation.here ~1ll conservatfvcly assfgn 750
Nrem/yr lfwft per unit. Also to sfwplffy the calculation
and at the same tfie Nafntafn conservatfsm, the formulaeAll use thc so-called super-agc group/crltlcal-organ dose
rate factors Ff, found fn table 6.4 of thfs procedure.
This ln effect selects the 5fghest dose rate factor wfthfn
thc seven (7) ma)or organs and amongst the four (4)
prlncfple age groups, for each radlonucllde (I.P.T.).
Sieilarly, as with noble gases 1n 8.8.1 above, one defines
F as tha containment purge (or vent) Plow v at'e (usually
5I 00 cfe), and Fp„ as the p'lant vent flow rate prior to
containment purge.

Also C (I.P.T.) ls the concentration of the
radioplrticulate isotope, or radioiodine or tritium (1n
yCf/cc) found, ln the plant vent 5ust prior to contafreent
pupae. The Cl's come (rom the last plant vent sample
anaTysfs. Slmllarly C~ (I.P.T.) fs that same I.P.T.
fsotope found fn conta)event before the purge and comes
from the prc-release analysfs for I.P.T.'s'n containment

As described above:

Ci(IPT)
i(IPT) ~ ~ w1th CT{IPT) ~ E

CT{IPT) 1

Fpv
iso Cf(IPT) ~ ( p ) Cf +

Fpv+ Fct

f
1

(IPT) ~ Cf (IPT)/CT(IPT) ~

Ci(IPT)
Ci(IPT) and fi(IPT) ~ with CT(IPT) Z Ci(IPT)

CT(IPT) 1

( ) Cf wfth CT(?PT) ~ I Cf(IPT)
Fpv + Fct

From thfs one also sees that

CT(IPT) ~ [FpvCT(IPT) + Fct CT {IPT)]
(Fp„+ F~)

CT(IPT)
ind —(Fpv + Fct)

CT(IPT

CT(IPT

FpvCT (IPT) + Fct CT (IPT)

At this pofnt, one recalls equatfon (13) from the eafn
body of this procedure and rearranges ft ln vfew of the
above constrafots and the deflnltlon of Ff(IPT) along with
the fact that gf(pCf/sec) ~ 472 F(cfm)Cf(pCf/cc):





j h

RDD MC [ I + I ~ nil((ll+ I(ll ((II+ ~ ~ (Ill gg CC

(6)

~ ~ ~

Nt

N<

Cl( ~ CC
~ C~ ( ~ CC(ll Pil( Cll ~ C(ll( i Ill(+i IC(ll (Ill(( Cll q Ill(( ~ IIII~)

(s)

I (Q4 a~)) ~ [CI(c ( ~ (((II((ll( ~ l((ill(lll t O(CC( ] I( (I(C ~ (CI(~l ~l ~lJ ~ Q) -~ ~

W ~II%0 I

~ f i ~<t+ j +ii~4 o i ~ ) (~)OIJ ( g ~ g CCll CCllg g 1Clli Qllg iCNi~ ) (Vi N
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Frm the 3 leading candidates for 'controll)ng location'bove. choose

saallest CT(IPT) and call $t (~i~)CT(IPT)
KX NX

~ i ~

Then CT(IPT) ~ C IPT
(HIN CT(IPT)

T

CT(IPT)
(P I R L lip( -gg XLMI

CT(IPT)
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4nhp

1.3E3

2.1E4

2.0E6
1.5E6

1.3E6

8.7E6

1.2E6

2.0E5

2.4E6

1.1EB

2.9E6

2.7E6

7.5E5

7.8ES

6m 1.6E7

6.8E6

/
2.8E6

H3
Cr Sl
Nn 54

Fe 59

Co 58

Co 60

Zn 65

Rb 86

Sr 89

SR 90/Y 90

Y9la/Y91

Zr 95

Kb 95K/Hb 95

Ru 103

Ru 106/Rh 10

Ag 110m

Cd )15m/Cd115
Inll5m

2.4E3

7 5E6

3.1E7

3.4EB

9.1E7

2.9EB

1.7E10

2.1E10

1.1E10

1.0E11

5.5E6

1.0E6

2.9EB

1.3ES

1.5E6

2.1E10

6.9E7

0
6.7E6

l.lK9
3.9ES

5.3EB

4.4E9

6.9ES

1.3E7

3.2E4

6.4E3

1.7E6

3.5ES

2.0EB

1.6EB

3.0EB

3.1E9

6.3E6

4VQp I+y i p i)IPp+

4.32E3

1.70E7

1.5IK9
2.98E9

1.19E9

6.50E9

4.0SE9

$ .00E9

3.64E10

1.41K12

3.73E9

2.98E9

7.37E9

1.16EIO

1.65E11

8.05E9

3.56E9

Sb 124

Sb 125

Te 129M

Cs 134

Cs 136

Cs 137

ba 140

Ce 141

Ce 144

Kd 147

MnId

3.9E6

2.7E6

2.0E6

1.)E6
1.9E5

9.1E5
2.0E6
6.1E5

1.3E7

3.7E5

1.1ES

7.8EB

2.2EB

1.3E9

5.4E10

5.5E9

4.9E10

2.K38

1.5E7

1.3EB

6.9E5

1.0E11

8.4EB

7.6ES

2.9E7

2.8E9

2.1ES

l.lE9
2.9E7

1.9E7

5.9E7

2.2E7

3.1E9

3.89E9

2.15E9

8.32E9

2.86E10

3.70KB

2.67E10

3.52EB

5.72KB

1.35K 10

2.35ES

1.55E12

I-13l 1.6E7 5.2E11 2.5E7
I-133 3.8E6 4.8E9 3.5E6

IRATE: 7/Q AHD 5/Q say be found Tn CAP A-8

2.67E10
4.12KB
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Equation (7). (0) and (9) $ n ries of 'the nines for t<'s and cwrent act data fry tables Si and Sb
sf~i)fy to the follcnr]ng: ~ 0

Fg fct (0.00307fO 3e'Ofl]3] 9'00fl]33 + 3'2'ME4 ~ + N.94E-9 t )ft
1nh-

P
' (10)

or

C

(IPT) Q
- T

,

1]0 T
(IPT) ~

ct) o. 222fN 9 ']3] ']33 ~ ( ' P + 3'4 E-9 P )ft)
$ nh- ~,y,9p-

pv c P
'

or

(FP„F t) [0.000433f< + 155fl]3] ].43fl]33 2.98E-10 X Pp ft] (12)

In ster of the foregohn9 expressions and tquat$ ons (]0). (11) and (12) one
finally has,

1
P 4nh-(P.N.N.L.) ~ ]00) F Q(IPT)+f~g(]PT) ] (0.00307]g + R.Of]]3]%.4fI]33+i (2.MEW t H.94E-9 P ) fP I (]3)t P

(t a W L.) ~]00lf~g(IPT)WPCT(IPT) ll0.00222fg&lfl]3]+2.2lfI]33+X(2.24E-7 t + 3.45E-9 '
)fP) (14)

iah- a,r,'yp-
IPT

~
' '

P

(P.N.R.L.) ~ ]00!Fp„p(]PT)tfctp(IPT) ) (0.000433f~ + ]S5fl]3]~].43f]]33~2.NE-]OK tp ft) (]5)
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