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Docket No. 50-302 DISTRIBUTION.
Qacket File ) HSilver
NRC PDR RIngram
L PDR Gray File

Mr. Walter S. Wilgus ORB #4 Rdg
Vice President, Nuclear Opentions DEisenhut
Florida Power Corporation OELD
ATTN: Manager, Nuclear Licensing EJordan

& Fuel Management JNGrace
P. O. Box 14042, M.A.C. H-2 EBlackwood
St. Petersburg, Florida 33733 H0rnstein

ACRS-10
Dear Mr. Wilgus:

SUBJECT: CRYSTAL RIVER UNIT 3 - NRC COMMENTS ON THE OFFSITE DOSE
CALCULATION MANUAL

Amendment No. 69 to the Crystal River Unit 3 operating license was issued on
June 27, 1984 to implement the revised radioactive effluent Technical
Specifications (RETS). In cor. junction with our review of the RETS, we
reviewed the proposed Crystal River Unit 3 Offsite Dose Calculation Manual
(ODCM) and noted a number of areas in the manual that require revision or
clarification. This letter forwards our comments on the ODCM. Florida Power
Corporation should resolve the attached comments and revise the ODCM
accordingly. In addition, we request that a section be added to the ODCM to
provide for total dose calculation, including direct radiation, as required by
RETS Section 4.11.3.

Sincerely,

"0E $ W l.$ $ S OY;"
Georp3 W. Rivenba?k, Acting Chief
Operating Reactors Branch #4
Division of Li:ensing

Enclosure:
As Stated -

cc w/ enclosure:
See next page
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50-302' Crystal River Unit No. 3
Florida Power Corcoration

cc.w/ enclosure (s): .

Mr. Robert B. Borsum
Babcock & Wilcox
Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. Wilbur Langely, Chairman
Board of County Commissioners Mr. Tom Stetka. Resident Inspector

Citrus County U.S. Nuclear Regulatory Comission-

Inverness, Florida 36250 Route #3, Box 717
Crystal River, Florida 32629

~

Regional Radiation Representative ..

EPA Region IV Nuclear Plant Manager
345 Courtland Street, N.E. Florida Power Corporation
Atlanta, Georgia 30308 P. O. Box 219

Crystal River, Florida 32629

i

Bureau of Intergovernmental Relations
Itr . R. W. Heiser, Senior 660 Apalachee Parkway

$ Vice President and General Tallahassee, Florida 32304
Counsel

Florida Power Corporation
P. O. Box 14042 ,

St. Petersburg, Florida 33733
Ulray Clark, Administrator
Radiological Health Services

| Department of Health and
Rehabilitative Services

1323 Winewood Blvd.i

Tallahassee, Florida 32301
Administrator
Department of Environmental Regulation-

Power Plant Siting Section
State of Florida
2600 Blair Stone Road
Tallahassee, Florida 32301

i
'

j Attorney General
Deoartment of Legal Affairsi
The Capitol
Tallaharsee, Florida 32304

Mr. James P. O'Reilly, Regional Administrator'

U. S. Nuclear Regulatory Commission, Rcgion II
101 Marietta Street, NW, Sutta 2900
Atlanta ,' Georgia 30323
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CRYSTAL RIVER ODCH REVIEW
- .

..Crystal River DDCH
.
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-), Sectieas 3 3-1
.

'

'
r

*
Qi

It is met clear uhy there are tuo deflatlocs for *Q in Section 1.3-3- Estheent Stream flow Rate Nuclade Cxentreuem
=

g
bas the second deflattien seast to be Mtt" M , .=

. (thsCllde Concentratles In the gfylvent stream) m (Flow)"? U
R'*C80' EW*6 Nge Eshause Ducs . 30,000 cgn . g, , ge \

,

! rcc/sec
mat Is the significaace of the ***?

, n A usarr s.14ns and ro.4 Hm
1%.000 cLie e 7.4 a 301 cc/nec sweacast pt a

21
Waste Caa Decar Tm selease Line . M cien snee . g, , gg,cc!.sc

.
'

la or er far a gaseous release ta be =sthers the limita et specaficateen 44 t thfolle=ang equanens must be satisfiet ' . e.

E44 Dose Rate, - 530
.

4 3
.

E39
Dose Rase, 3000 m. g

*

E8 -4 Dose Rate of. g)00 4 3
1.T.P

,

where
,

s,

* * *
*ehle total body dow rate due to e g p g,,,

moo . ne aii.=~e 4 .se r.se ~ e ,s, ..t. ,-mrem /yr. 1
I

I)Jo .
The e!!a=able org.a dose rate in swern/yr.
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CRYSTAL RIVER ODCM RCVIEW

Conenent Crystal River ODCM .
.

-.
,

DON t.3 2 * *
.

2. Sections 1.3-1 and 1.3-2 3 RADWASTE RELF.ASE

The titles for Section 1.31 and 1.3 2 should be changed as these
L INTRoOUCTIONsections are not setpoint calculations, but are the pre-release

calculations to ascertain 10 CFR Part 20 compliance. Prior to initiating a release of I!quiJ radweste. It must be deterndned that the
concentration of radianuctides to be released and the flow rates at *hecf4 ther are
released will not leaJ to a release concentration greater man the limits 48
specification 1.12 at the point of discharge.

II. INFORMAftON REQUfRED *-

Results of approprLate Nuclide Analysis froen Sec:lon 1.2

!!L CALCULATION

L , ,Cg , , ,C , , ,Cg, , ,fg , , ,Cgg ,} t. Discharge Concenuatloa e s C

I tPC,1s c,gMFCg

e

MPCc. MfCe 'eC g MC , ItFCre

(F + t)
.

|
-

|
'

wheret

3 gC, g . . Sura el the concentrations of iso 6 ope 6. tre the gesuna specuurn j

e lodire 431 concentratumC*

3. Section 1.3-2 Cc e Olssolved or satra&ned noble gas concentsasian
,

.

The 1.lcgnset should state that the aCttelty of all cos90nents in the 8

Tritnwa Cohentration i MSpecifically. CT =espression were obtained from the nest recent analysis. y
C . C . C and Cg are obtained on a monthly or quarterly basis. Ce

7

Cross alpha emetters ConCenttatton g ,.g e g '
*

Sr.49. 90 cancent, a tiom .Cs e

Cr. . Fe-33 cancentration

Effluent Stream Flow Rate 400gpm-M4-LFs 100 gam-RW L23R e.

Otlution Stream Flow Rate (lo.000gpas Refa FSAP tec. It.2.1.llF e
g.

MPCe 10CFR20 Appendia S. Tamle II. Column 2 Maalmuni PernsasMe
Cancentration by isotope.

It tne Calculated Olscharge Cancentrat6an as less man or equal to I,
the discharge may be trutsated. If the cstculated Sasc*nas go ;

cuentration as g' ester than 1. action must be teksi ta reduce th e
''

effluent concentration er effluent strea.n flow rase prior to uuttelmg
eJcharge.

!
-

t
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Cousnent Crystal River 00CH
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.

Serpoint Adjustment I.6-3
4. -Sectlos 1.4 5 Plant DLachasge IJne Monitor (RM-L2) "

Typ Relead

The ters k should be e,ritten as p [ il
INTROOt CTIONediere f (, .fie 13.!! puct(de M
Following campietten of the analyses required by Section 1.2.a and determination et
release rates and concentration !!mits en accordance *ita Section 1.3-2. the monstar
setpoint requires adjustment to ensure that alarm and patheay isolation occur,48 the
nuclide concentration or release rate esceeds the limits determaned.

METHOOOLOGY
!
I Enporator Condensate Storage Tank or Laundry and h=er Sump Tank contents are

circulated through radiation monitor RM-L2 and returned to the awaitjary %.tjing sump to
obtain the actual coet rate at PM.L2 for the concentration contained las the tank for''

release. The observed count rate is adjusted for release flow. background and stattstical
counting eartations. particular to this release flow path. The resultmg value is used as W
alarm / trip setpoint and RM-L2 is adjusted te this value prior to inistating the release. ~

* ,. CgUL A TION
Fst . FO

{ Net CPM u Ateln. Factor g * b ** *Monitor Sespoint ~ e
(CPM) [ C/MPC ,

fg |
.

=heres

Net CPM e T1.e observed monitor coet rata. In counts per minute.

Admin. Factor Administration Factor to accome for error in seapoins
determinatien. Admin. Factor e 0.3.

' '

i s '
' ' C/MPC = The satio of the actual concentration at :he tank contents to

be released to the uasimum Per:nassible Concentration
(MPC) as listed in 10 CFR 20 Table ll, Calumn 3 (ar , ,

unrestricted areas. 8

.

'

Fae The release fla. rate et waste to be discher d ia 84ttons per
minute. ,

Ii

foe The ditution flow from the Nuctess 5ce=6ces Sea water
system in gallons per minute.

SKG e The background :omt rate at RM-L2 in comes per minute
(cpm).

|
.

3.3N/% e A statistical spread on the background count rate wtJch* w. represents a 99.934 Confidence level on monitor counting.'

Thar factor is incluced to prevent inaJvertent hign/ trip
alarms du to random counts on t.*.e monster. Only the "

positive (.) side et the spread is aoptied.
'

'
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CRYSTAL RIVER ODCM REVIEW

Con e . Crystal River ODCH
,

,

DO5E PROJECTION METHODOLOGY 2.2 4

5. section 2.r.1 sad section r.2 2.
CASE,005 RADVASTE.

1. INTROOUCTION
Should the second equation for D be written as

P Crystal River Unit 3 operating practices require me of De waste gas system (Waste(O .g) kg + (9 .1) kg * (O ,) k .
8 3

,
Cas Decay tanks). The normal release paths for gaseous effl.aents are elat t gO=
ventilation eahaust treatment systems (HEPA and Charcoal Futeral. The operenelley
et the ventitation eahaust treatment systems is controlled by the Crystal River Un.g

As writtee "k" has the sane value for all three terms. ' * ** * ***I"*' '

f Aa Lang as these practices and specifications are snalntained, the radwaste re$ action
requirernents of Crystal River Unit 3 Technical 5peofication 3J.43.) are met. and ,
there is no need to project doses prior to the release of gaseous f me.aste.

11. CALCt1LATIONS *

Dose projection calculations will be necessary it either systens is not available for
The dose projec:lon will be made usin$ whichevw formula below rigids thquse.

higher projected dose.

41 D, (DL) ke

2) D (Dt..y) k . (DL.1) k . (Otl kp e
3 .

wheres

D, Projected Dese.e
,

,

Dg, Done, calcufsted la accordance widt section 4.3 8 of ens mahate

for the most recently completed (reference) month.

k e A constant to account for the use of the waste gas system during.

the refsrence month.
. k = 4 !! the waste gas system was used.

*

k e i 18 the system was not used.
,

Assurnptions:

1) Xe.833 and 1131 ase major dose contributors.
Il 1 138 Is removed by charcoal filters
3) Nominal ho!Jup time is ten days (two Xe.133 ha.f.Ilvest.

'

Referencess
il T.S. 3.6.4.2, 3.y.8.8
2) F5AR 3.3.1, J.S.2

i

e
*

l *

.,
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CRYSTAL RIVER ODCH REVIEW
.

Couanent Crystal River ODCH *
-

.

'
.

Cakulation of Dose FacamsI

!
la the Ground Plane Pathway (Rf ( D/Q ] )

C
R (0(Q) e K' K'($F) OFCs (t.e''b / 80

units e m2 mrem /yr per uCL/see,

t
*

>
i .

I' wheres
1 seterence Tstde, R.C. I.tSt

. K' s A cestant unit of conversion,106 pCl/eCl.i
,

K* e A constant une of conversion,8760 hr/yr

| SF e The shielding f actor,(dimecsion bas,0.7) E-4) .
*l The decay constant for the 8th radionuclide, sec'Ie

| :' Calculation of Dole Factors in the Ground Plane Pathway6. y, , , , p,,, 3,g 3 , ,g ,,c gg y,,,3 ff p
{ .* TH t Shld be for ]$ years and not for one yea'* OFCg . The ground plane dose conversion factor for the

Ish radlonuchde (meem/hr per C1/mi) E61

( yn, ontts for DFSg shool4 be i4 . not C .g g
i

ca.rerence, the muon deri.in R coi 3.as iauen fr.an auReC osis, sec i.n s.3.i. . '

,

!
|
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CRYSTAL RIVER ODCH REVIEW
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I* The total dCSE C4ICulatl0A |nCludlag direct rad!ation was not addrelled.
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TASLE j l. *

.

' -3. The following smyte locet tors are emette4: ^*

ItING TLDs
Samule t x s' e y he c ,,t . DNNER IUNG)

* ~1sett 5.|.2 C21 r
Itale 5.1 1 :14et, C09, C41

.figw e 5.1 c.l ast, 04 3 toCAN . Din ECTION og5yAgg gyg,g
e

* acte: C09 is identifie1 is Fig.ne 5.1 -

6, .

g- C64 'N '*g co
C6t NNE 4400 * *

;

C62 yg 3m
C63 ENE. 6400.

'" E ogoo
C63 ESE - gho

SE 1600 ,
C61 $3g,

-
CSS 5 420
C69 $$ y

Col 5, -

C70 ,$,

C71 ,NW q
C12 y,.
C1) - py,

'
i.

=e

%

ca: "

' r'
.

'
'

..f< f
~

"

3

if ',
.

e.

'

_

'

f.
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L

!.',
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|

'

Cousnent Crystal River OCCH -
.

!
.

d. 7be follow'89 58'iple legatiges ere wettel: Table 3.5-1 .

Samule t x at tw bg*;t Environmental Radiological Monitoring
Stations Locations

!able 5.1 2 Cli*

table 5.1 1 :14H, C09. C4 l 3
Figure 5.1 #Idd C'8 DIRECTION Dt1TANCE

,- e STATION LOCATION FRO 44Pt4NT FROA4 PLANT tma

"cte: C09 ts identifie1 i9 FlSere 5.3
'

Co* 5 tate Park olJ 0am en River ENE 6.3.

|
i near road intersecuan e

*

C07 Crystal Piver Pubilc water Plant ESE F.3

C10 Indian Waters Puest!c water Sqpty E5E 39 ,

CI) Mouth of Intake Canal *5# 3.)

Ct4H Head at Discharge Canal N* O.6

Cl4G Otscharge Canal at Gulf of Mestco . * 24
CI8 Yankeetown City weit N 3,

Cat N r Corner State Roads 433 & 493 ENE 3. 5 .
~

C29 Dischuge Area 3 2.0

C30 Intake Area 95V 36
' C60 Near N.E. Site Bowufary E ' 3. 5

near escavated pond i pump station

C4L Onsite :neteorological tower 51's 0.6 i
*

C46 North Pump 5:stian N 09

C67 University of Flor 6da. Cainesvlite NNE 32 *

C49 To be determined from annual milk '

csw census

er,

,

y

t

I
< t
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Cousnent Crystal River ODCH -
.

.

8. The fellowing sagte locatleas ware omitted: " 3*I *

* Sample location Outtted E
'

3,..s u ,*

Table 5.l-2 C27 . I j
- Ce'd' !!:::!!! "' / 1: .

'

\,n i,
loote: .C09 is identified la figure 5.1 .

f-

. 'e
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CRYSTAL RIVER ODCH REVIEW
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" Crystal River- ODCH
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*

DO5E CALCULATION 4 3-3
(LIQUID EFF LlJENTS)

i
The dose or dose commlument to a MEMBER OF THE PUBLIC iscen radioactive materit s

*

In liquid effluents released to UNRESTRICTED AREA 5 ts calculateJ as (otle ss
.

3. Section 4.3 3 *

t

{ Ag, g. g att . C jD, de -

The Licensee should consider use of a near'fleid average dilutton factor
la the espression for the Ifquid dose calculation.

.heret
i

The cumulative dose commitment to the total body or any organ, , ,D, e.

from the liquid ettluents tw the total time period (g. La miem.

The length of the 8th tarne period over whkh C,3 s averaged far allliquidi,
a sg .

releases. 6n hours.

The average concentration of radionuctiJe. i. in unJiluted itquid effluensC6 .
during time period aug from any liquid release,in .Ci/ml.

The site related Ingestion dose commitment f actor to the total body orA g, e

any organ e for each identified principal gamma arus oeta emitter as
sho n in Table 4.4 17 of this manual, in mreen,nl per hour .C4.

<

!.

>

w

)
I

t .

- i v

| j
'

! ;
'

!

I'
: ,

i- ,,.

l
1

'

References:

il NUREG Ot 33. Section 4.3

s

d

P

t
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Consuent Crystal River ODCM *
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a CALCULAT10N OF INHALAflON

*

'
PATHWAV DOSE FACTOR (P)

Calculation of Inhalatlan Pathway Dese Factor (F,),

sR) y ! = *redyear per ecd =3 (from sectb 3.3.8.8 of*
Pg .

la both the title and the empressioet. g
The P, should be pg

I
where: *,

K' s A constant unit of converseen 106pC1/sC4 ,

The BreatSag Rate of the representes aSe grMsSR e
8 (from Table E-3 of Regulatmy Guide 4.101).

i 1400 m3/yr -infant
i 3700 m 3/yr . ctuld

3000 m3/yr -seen
S000 m3/yr - adult*

OFA . The snanimum organ Inhalation dose feetar iat the restesentea esst
grow for the 6th radianuctide,in meem/pCa.

,

' The values of DFA are listed in Regulatory Guide 6 861 as ,

follows j
'

IDFAj(iniant) Table E 40 '
DFA (chaldt Table E-9 *

DF A leeen) Table E-4
8

t DFA (adult) . Table E-F
<.

$

, ,

,

1 A
q

,

W \

. ,

*(**,

t a

h *

,

'i
t.

!:

M
e

.

r

a$*
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1 CRYSTAL RIVER ODCH REVIEW

i
Consnent Crystal River ODCH .

,

Calculation of ingestion Dos Factor
M 19 .e

Crass-Cow-Meat Fathway ( R g (0/q) )
Calculation of fasestion Oose Factor Grass-Cow-Meat Path =sy pf /,

n-e,e>e" %rm. f e,. e - *i it ma ne . -si t, 0 (Ut ''r 'e e ,bs .
P 8

1 (3/Q] = E' F M N ), e e
g g

T
. s +a. 5, a

> where: Un it s = a aree/ye per me1/see fteference Tatte,14 C.1.1C9
,

A constant of unit conversion,106 pCl/eCl.K* e

The cow's consumption rate,30 hg/ day (*et eight) E3QF e
The receptor's meat consumption rate for age fal,in kg/yr E-)Uap e

Infant.0
t CN1J - 41
! Teen-63

Adult . llo
Y

The agricultural productivity by unit area of p/m2
a s turep e

feed grass DJ bg E-l)
*

The agricultural proJuctivity of unit area of storp teedYs .

,
2.0 kg/n s E-Il

. i Ff * The stable element transfer coefficients,in dats/kg.
8,'

Fractions of depasated activity totained on cow's feed gross

El

r .

1.0 eaJ1otodine E I3
0.2 parskulates E-l3

Transport time from pasture to receptor,in sec.tf e

f.
IJ3al06 see2

(20 days) E 13

Transport time from crop field to receptor,in sqc.th e

7.78 50* sec.
(10 days) E-l 33

(DFLala e The masimum organ trigestion dose factor for the 4th
radionuclide for the receptor in age group (a),in mesm/pCie

r E Il to E-It

f 'l The decay constant for the 4th radionucitJe,in see -l
'~

e

| ** The decay constant far removal of activity on leaf and pasnt.

surfaces by weather 6ng, SJ) e LO 1 sec -1 lcorresponding6

{ to a It day half.tife).

f.p Fraction of the year that the cow is on pasture (dimenst.mtess) e I-e

is Fraction of the ce= teed that is pasture grass htte the Cow is an*

passare (dimensionless) e l'.
,

*hillk cattle are considered to be fed from two potenslat sources, passwa gras and
f stored feeds. Following the development in Regulatory Guide 1.101, the values af fp

and f enti be consadered unity, in lieu of site specific informat:on pravids4 ira sne
I annua land census report by the licenses.

{ Note: The above equataan does not apply to the cancentrasian of tr; tium in meat. A separ ses
; equation as provided in NdRc 08 33, section 3.3.l.v to eeierm.ae tr.iium value.

References The equation deriverg 2 Y (0/Q) was taken fram NUEEG 'All), Sect an 3.3.l.a.
b
w .

.
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Calci.tation of inges lon Dose Factor

Vegetation Pathway ( It ' fD/Q|j

.Celewletion of Ingestion Dese Factor Vegetation Pathway .

t'(0/g] = E' I'I $(Dfi ), f e"t L *U I 9" I hThe terin should be '
g gs I iYw g I(i e w) Ig*g l eu [

where: Detta = a . eree/ye pee act/sec
D e f ereve Tabee, 2.G. 1.10 9

K' s A constant of unas con.ersion,106 pCa/.Cl.

U
The consumptmo rate of fresh teafy vegetarloa by the.

e a
receptor in age group tal, in kg/pr. E.)Infans - 0

Cruto - 26
Teen - a 2
Adutt - &a

3u e
The consumption rate of stored westsation by the seceptora in age gros 9 (a), an kg/)r

E.3
Intant - 0
Ctda - 320
Teen.633.

Adult - 320

(DFl la s The maalmum organ liigesting dose factor for the ichi

sad.onuclide for the receptor an age group (a), in mtem/pCl. E-4L to E-L)~

IL The fractlen of the annualintake of fresh leafy vegetasiori
.

groen loca!!y. (def ault 1.01

f
The traction of the annualintake of stored vegetation groen

=g
locally. (aetault OJ6)

The deflation for t should state it is for leafy vegetation lastead of 7stored vegetatton, g *
8

consumpoon,8.6 a 10 , seconds,(I af8
' the Jef f etion for V, should use a Capital letter T.

Ih *

The average tarne beteEen harvest of stored vegetation aM itsconsumption. 3.18 a 10 seconds. (63 days) E 13
y y, e The vegetation areal dens 6ty. 2.0 kg/m3 Ed3

Fraction of depesateJ activity retained on the vegetai6an
e =

E .1)
3.0 eadio.conne
0.2 parsiculatess*

*n The decay canstant for the 8th radionuclide, in see -l.

f 'w
The decay constant f.w removal of actMay on test aM plaat

e

*
surfaces by westterarg, 3.73 10-7 see -1 (corre spondirig
to a It dar half.lafel. ;

Note: The above equation does not a
to it'e cancente sitons of tritturn iri vegetattGn. .) gepar st9,

equaston is provided in NME O 33, section 3.3.t.3 to deterenine tri 6 urn salues. -

y

t'
References The equeston deriving A' (0/Ql .as taken from teLREG Os 31, Sectson 3 3 8 3
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DO5E CALCULATION 4.31
(NOBLE CAS)

The dose to anindsvidual at or beyond the SITE BOUNDARY due to nable gases released
in gaseous eifluents is calculated as followes

3.17 s 80-3 3e fMg (XTQ) Q]D, a ganuna radlation

3.87 x 10-3 3 f N (XTQ) QifDe a 6 g beta radiation

where

D, The dose to an Individual at or beyond the 5tTE SOUNDARY due tee

gamma emissions from noble gases in gaseous effluents in mead /thne
period.

D e The dose to an individual at or beyond the 5 tie SOUNDARY due toa

beta emissions from noble gases in gaseous affluents in maad/ time
period.

3.17 x 10-3 = The number of years in one second.
,

Mg The air dose factor due to gamena emisajons far each idencelled noole..

gas radionuchde, in mrad / year per uCi/m3

Ng The air dose factor due to beta emist ons far each identified nobig gag. i
radionuclide, in mrad / year per uC1/m 3

f XIQ) . The highest calculated annual average relative concentraslan for tress
Section 4.1-1 at or beyond the UN TRICTED AREA Soundsey,2.3 a 10 'sec/ml.

/
not Cl. Qi The average release of stoble gas radionu;lides in gaseous relesses

..
The units for Qg thould be pCg

from all vents an//CL. R lenses shall be cumuistive over the tim 9Iperiod of conc en. t

.

* to*

a

l
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SETPQDef CALCULATION I.)-l ,

.

CASECUS RADWA5fE RELEASE

t. INTRODUCTION

Prior to initiating a release of gaseous rad aste, it amast be determined shat the .
-

concentratters of raJianuclides to be released, ami the fin rates at wNch they are .

released .Lil not esceed the dose rate timitations of Spectilcat6on 8.l-8.
e

it. NFORMAT10N REQUIRED

Results of appropetate Nuclide Analysis from Section t.2.

IIL CALCtJLATIONS

A Noble Cas Comma Emissionsg

Eq. I Dose Rate,= IgfM((x/Q1Q)| mrem /yr.
*~

b Noble Ces Seta Emissions

Qi f mremlyt. *-

t f(Lg e I.lM )((7Q) lEq. 2 Dese Rate, a I 6

g,; todine Ill. Tritium. A adioactive Particulates

f(x% Qif mrom/yr.
-

Eq. 3 Dese Rate I 7,P = It Pi

*
.

.heres*

e The total body dose factor due to gamma emsssions for eac*n jKg
identitled noble gas eadionuclide, en meern/yr per eCi/m3.(5es Tabte
1.5-il.

The skin dose factor due to beta emissions for escriidentillet nableL)
se

3 1
gss radionuctise,in mremlyr per eCi/m .(See Table 8.3-43.e

The air dose f actor due to gamma emispens for eachidentlites nooleMg e-

gas radionucilde in meadlyr per eCi/m3 (unas conversion constant of
L.1 mrem / mead converts air dose to skan dose). (See Table 6 3-il.

The dose parameter for radionucl6 des otogr than noble gsaa tar thePg e
' '

inhalation pathway, en mrem /yr per eClems. (See Table a.3-23. ;

. * a The release rate of radianuclides, l In gaseous affluent fr aanQ:
,

Individual release sources, in .Cusec tper unet, unless asnerwise
' Section 1.3-1 specifieo).

g gTheword*For"isspelledas'rbr*totheydefinition.
- % (x/Qle 2.3 10-6 secim3. IFy all vent releases. T5e higreat calculate $'

annual average telati.ehoncentrataJn |Jr any area at or beyond IIe#
unrestricted area boundarb

b =

N1fd,

. <

|

tt
. F

-

V
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c .

In order to determine the total quantity et todine 131 collected on the tuter, the
values og C, above are multiplacd by ebe volume asseed to nave 74ued througn ey
inter. (

Cy s f t s k5ection I.1 1 Qt =

# 8
4.. Shouldn't the value 3.26 s 10 cc be 1.36 a 10 ccf The 3.26 a 10 - *heres

value is met used in the calculation. The total quantity of ladine 135 collected on th* 8'l''' I"ACl.Qt .
I

I b. The *>* Is missing from most of the units. e.g. 2.08 ,Cl and
The concenaration et lodine g3t in me went 6p C1/cc.t Cy .

L a.a w' o-
'

!, ... re eat h.. nst,4 -1,,e s _ ed tes . _ eh.. .ent,, .
l through the fustr.1.36 a lo cc (1 CFM far hour st.

The toolne remo,a4 etticiency of the titters: SC4
_

. k =

t,
' Solving for Qg for the Reactor Building vent yields:

2.0 i A CI 9':Rs)
'

2.0 pct*
|

.

Solvmg for Q for the Aumatary SultJing og Fuel Handling Area tent yields: .

6.62 : LO- Cl~ (AB) e

i

k

i
These values are transtated to counts per minute for the ledine :iionatarlag channt!,*

I through use of the appropriate caatbration curves. . 3
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