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INTRODUCTION

The Off-site Dose Calculation -Manual (ODCM) is provided to support
implementation -of the .Crystal River Unit 3 radiological effluent controls.
The ODCM is divided into two -parts. Part I contains the specifications for
Tiquid and gaseous: +tadiological effluents and the radiological environmental
mon1t0r1ng program which weré relocated from the Technical Specifications in
accordance with the provisions of Generic Letter 89-01 issued by the NRC in
January, 1989. - Part II ‘of the ODCM contains the calculational methods to be
used in determ1n1ng the. dose to members. of the public resulting from routine
radioactive effluents. re?eased from Crystal River Unit 3. Part II also
contains the methodo1ogy used: to determine effluent monitor a]arm/tr1p
setpoints. ‘which assure that reTeases of radioactive: mater1a1s remain within
spec1f1ed concentrat1ons

:The ODCM shall become effect1ve after acceptance by the Plant Nutlear Safety
Comm1ttee and approva1 by the Plant General Manager in accordance with:
Technical -Specification: Section 5 6.2::3; Changes to the ‘ODCM shall be
documented and. records of reviews performed shall be retained. This
documentation: shal: contain suff1c1ent information to support the change
(including - anaTyses or evaluations), .and a determination that the: change will
‘maintain the Tevel ofﬂrad1oact1ve effluent control required. by the
regu]atlons ‘listed in . Technical Spec1f1cat1on and not adversely impact the-
.accuracy- or- reT1ab111ty of effluent, dose; or setpo1nt callculations.

.Changes sha11 be. subm1tted to the . NRC in- the form of.a- comp]ete and 1eg1b1e
-copy. of the:-entire ODCM as. paft ‘of, or concurrent with, the Radioactive.
Effluent: Release Report fof the: per1od of the report in which. any change to
the ODCM-was. made Each: change shall be identified by markings in the margin
of the affected pages,_c]ear1y 1nd1cat1ng the area of the page that was
'j1anged and shal¥® 1nd1cate the date: (e.g. month/year) the- change’ was.
1mp1emented




TABLE OF CONTENTS

PART I = SPECIFICATIONS

Section

1.0 DEFINITIONS

20

1.

e o

g
. .

T o . 1

2.1 Radioactive Effluent.Monitoring Instrumentation

m>

I Channel Calibration
1.2. Channel Check

.3 Channel Functional Test
.4 .Dega5$1n9>

.5 Frequency

Liquid Radwaste Treatnent Systen

~. o

Member: of the Public

-“Mode -

.9 -Offsite Dose Calculation Manual

.10 Operable = Operability

.11 Site Boundary

ng.Sdurce*CHeCk

;13hﬂﬁpianned Release

.14 Unrestricted Area
gi$3V§nti§atipﬂrExhaust Treatment System

.16 Waste Gas: System

17 Purge - Purging

‘SPECIFICATIONS

2 Radioactive Gaseous Effluent Monitering Inhstrumentation
.3 Liquid Radwaste Treatment System
.4 ‘Waste Gas System

.5 Liquid Effluents Concentration

Liquid Effluents - Dose

Page. 1

10°
17
18

19



PART I - SPECIFICATIONS (CON'T)

Section

2.0 SPECIFICATIONS (Con't)

2
2

.16 Waste Gas DeCay“Tank,e.ExﬁibsiVéj§§§’Mggitdribg

.7 Gaseous Effluents Dose Rate

.8 ‘Dose Noble Gases

.9 Dose I-131, I-133, Tritium, and Radicactive Particulates
,lb Total Dose

.11 Radiological Envirénmental Monitoring.

.12 Land Use Census

~13 Interlaboratory Comparison Program.

.14 ‘Special Reports

.15 Meteorclogical Instrumentation

Instrumentation

.17 Waste Gas Decay Tariks

.18 Waste Gas Decay Tank.—dEprGSive-GaSﬁMixﬁq&g

3.0 SPECIFICATION BASES:

3.1 Radioactive Effluent Monitoring: Instrumentation-Basis:
3.2

2*fRadiéaét?vé-GaSeou$;EffJQEnfﬁMghitﬁﬁﬁngq “strqméntéfionxéagis

3 Liquid Radwaste Treaimghﬁijgtém Basis
14 Waste Gas System Basis

.5 Liquid Effluents:€oncentration Basis

.6 Liquid Effluents. Dose Basis

{i"Gaseous Effiuents'Doée'Rafé‘Basig

.8 Caseous Effluents Dose Noble Gases Basis

;9 Gaseous Effluents Dose I-131, I-133, Tritium; ahd Radioactive

Particulates Basis

Page i

24
28
29
30
31
38
395
40
41

44

6.

47

48
48"
48:
49
49:
50
501
51,

5L



PART T - SPECIFICATIONS (CON'T)
Section _P_ggg
3.0 SPECIFICATION BASES:(Con’t)
3.10 Total Dose .Basis 52
3.11 Radiological Environmental Monitoring Program Basis 53

3.12 Radiological Environméntal Monitoring Program Land Use Cénsus
Basis 53

3.13 Radiologica® Environmental Monitoring InterTaboratory ;
Comparison :Program Basis 53

3.14 Explosive Gas:Mixture: 54
3.15 Waste Gas Decay Tanks: 54 -
3.16 Waste:.Gas DetaykTaﬁk - Exp10$fveﬂqas Moriitoring 54
'3:17 Metéorological Instrumentation 54.
‘PART-II - ‘METHODOLOGIES
Section: | ‘Page
1.0 ‘RADIOACTIVE ‘EFELUENTS. MONITOR ‘SETPOINT. SPECIFICATIONS s6

1.1 Effluent Monitor Setpoint Specifications 58
193 Pre-Release -Calculations 66

"1.4  Ssetpoint CaTculations 72

20 CTIVE EFFLUENTS DOSE REDUCTION SPECIFICATIONS 4

Waste ReductwnSpemﬁcatwns 88
2.2 Dose Projection Methodology 9L
2.3 Total Dose Specification | 93
3.0 RADIOACTIVE:EFFLUENTS SAMPLING SPECIFICATIONS . 9%
'3y;~11*yﬁqdiQ}kgﬂeaSes'(Batgh): | 98.
3.1-2 L-ié.'m‘d Releases (cbﬁtin‘ut_;us)- ‘és-.
3.1—3;'Qaseous-ReTéasesx(waste Céﬁ’ﬁééay'Tanks) 98

371.4 Casebus.Re1ea§eSﬁ(RB“& AB) '98'

Page i3



PART II - ‘METHODOLOGIES (Con't)

3.1-5

;§$Qi
6.0¢

Reactor Bng; with Personnel and Equipment Hﬁtches-Oﬁen
3.1-6 Reactor Bldg. During Integratéd.LeakiRate Test
-RADIOACTIVE EFFLUENTS DOSE CALCULATION SPECIFICATIONS
4,1 Dose Specificatiors |

4,2 Nuclide Analyses

4.3, Dose Calculations.

‘4.4, Dose Factors

4.5 :Cérbon~1ﬁ MethiodoTogy

'ENVIRONMENTAL  MONITORING

. ADMINISTRATIVE CONTROLS

6.1 Origin and Purpose of the ODCM

"6:2 Changes

Review

quianned Rg%easeé'Cmovgdétbféectfﬁﬁll}
‘Radigactive Effluent Reledse Report

Anriual’ Radiological.Environmental.Operating Report

Voluntary Reporting as -a Result of Groundwater :Cont,

Pathway Exemptions from Appendix I Calculat

6.9 Power Rx EFf. & Direct Rad. Limits iiUnréstricted Aréas

Page iv

99

99
100
102
105
110
113
141

147

156

157
157
157

157

157
159
160
167
169



PART T
LIST OF TABLES

Table
2-1 Radioactive Liquid EFqueht.Ménitbring-Ihét?umEntatiOn
2-2 ‘Radioactive Liquid Effluent Mon1tor1ng Instrumentation
Surve111ance Requ1rements
2-3 Radioactive Gaseous Effluent Monitoring Instrumentation
2-4 Rad1oact1ve Gaseous-: Eff]uent Mon1tor1ng Instrumentation
' Surve111ance Requ1rements
2-5: ‘Radwoaqt1yg*L1qu1d Wastegsamﬂjing«éhﬂ Ahé?ysi$ Prdghah'
2-6 Radicactive Gasesus Waste SampliAg and Analysis Program:
2-7 fOpefatibnatfgaajolég%cgn EnV1r¢hméhta3'Ménﬁtcﬁihgxprpgram
2-8 “Reporting Levels for Rad1oact1v1ty Concentrat1ons in-
Env1ronmenta1 Samp1es
2-§L ’Max1mum Values fd? the: Lower L1m1ts of . Detect1on
2-10°  Metéorological Monitoring Instrimentation
2511 Meteoro]og1ca1 Mon1tor1ng Instrumentat1on Surveillance
Requ1rements
2-12 ‘Waste. Gas- Systém Explos1ve Gas Mon1tor1ng Instrumentat1on

‘Page. v

11

15.
20
25
32

34
35

42

43

45



46

PART IT

LIST OF TABLES

Table

I RADIOACTIVE EFFLUENTS MONITOR SETPOINTS
II . RADWASTE REDUCTION SYSTEM-DOSE PROJECTIONS
III  GASEOUS AND. LIQUID EFFLUENT REPRESENTATIVE SAMPLING

IV CUMULATIVE DOSE CALCULATIONS-

.41  Desé-Factors for Exposuré to a Semi-Infinite

Cloud of Noble Gases

454-2  ‘Inhalation Dose Factérs - Infant

454-3. thHéthihn Dose Factors - Child
%4?f= ‘InhaTaﬁianDOSg;FéEtbﬁS‘- Teen

.4-5  .Inhalation Dose Factors - Adult

aingestiégﬁDosé=Factdrs; Grass-Cow-Milk-Infant

47 fiﬁgéSt@Bﬁfﬁgge,Fagtors, Grass-Cow-Milk=Child
.4-8. 'Inggsﬁidﬁ@ggsg;Factors, Grass-Cow-MiTk-Teen

;Qléf Ingéﬁiﬁon'DGSé“Eé?@@rsg-Gra551wa—Meat~Adu]t
+4=10: ingéétibngpcééyfattOrs;-Grass-Cow#MeatvCh$1d5

.4-11 = -Ingéstion Dose Factors, Grass-Cow-Meat-Teen

»4=i2' ;;ngéStiqﬁ{pbgg;Féttqrsy GE@?ghCQW*Meat-AdUTt
L4413 iﬁﬁéstiéhﬁoéggpFaggqrg,'Vegétéﬁioﬁ—thin
{4~i§i rIngéétidﬁgédgéaEéﬁtdrSQ-Végetat{on~TEeh\

%4-15.  Ingestion Dose Fattors, Vegetation-Adult

Page vi

100

113
115,
116.
-11%
118
121
13
123
124
127
128
129
132
133

134



LIST OF TABLES.
(Continued)
Table

4.4-16

4.4-17

5.1-1

5:152

75§¢€§

53lf4:

Dose Factors Ground Plane
Liquid Effluent Adult Ingestion Dose Factors
Environmental Monitoring Station Location-

Environmental Monitoring. Station’s Locations, Groundwater
Monitoring Wells ' ' - o

‘Ring TtDs (Innér Ring)

Rihg-TLszCS'MiTefang}

‘Page vii

149

150

151



PART T

SPECIFICATIONS.



1.0 DEFINTTIONS

1.1 CHANNEL CALIBRATION

Refer to Technical Specifications.
1.2 CHANNEL CHECK

Refer=to.TéthnTCa]ISpecifi;ations,

1.3 CHANNEL. FUNCTIONAL TEST
Refer to Tecﬁﬁicgl_Spééifiéations,

1.4 DEGASSING
* DEGASSING for purposes’of hydrogen and oxygén: contro1, ‘means

vent1ng of the make*up or reactor coolant systems. to the WASTE ‘GAS
- SYSTEM:

......

'-mater1a1 means ventwng of the pressur1zer to the WASTE GAS SYSTEM.

'iDEGASSING does not include sampling.

OFF-SITE DOSE CALCULATION MANUAL Page 1



1.5 FREQUENCY

NOTATION FREQUENCY
S At Teast once per 12 hours.
D At least once per 24 hours.
W At least once per 7 days.
M At Teast once per 31 days.
Q At Teast once per 92 days.
SA. At Teast -once per 6 months.
Y At.Tleast once per 12 months.
R At least once;per.18-monthsl_
S/U Prior to. each reactor startup:
P .Cqmpletedupfiof't64ea¢hrré1ea§§;
N.A. Not applicable. ' |

" 'NOTE: Surve111ance frequenc1es are met if. the surve111ance is.

,measured from the prev1ous perfbrmance or as- measured from
the tine a spec1f1ed cond1t1on of the: frequency is met..
This is consistent: w1th the convent1on of ITS 3 0.2

1.6
E s) capabTe of reduc1ng the:
equant1ty of rad1oact1ve mater1‘_;.]n_11qy1d effluents, prior to.
discharge.. R . T
1.7 MEMBER OF THE PUBLIC
?'MEMBER OF THE PUBLIC mearis an: individual in- a contro11ed or . .
runrestrmcted area. However, an-individual is not a'member: of ‘the
;pub11 ‘during-any - per1od in wh1ch the 1nd1v1dua1 rece1ves an
_occupat1ona1 dose |

R"é’Fe‘r' to -Té_g;hni'ca-i Specifications..

OFF-SITE DOSE CALCULATION MANUAL Page 2



1.9

1.10:

1.12:

1,13

.a1rborne '
_ vent1Tat1on
_components :

OFFSITE DOSE CALCULATION MANUAL :(ODCM)

The OFFSITE DOSE CALCULATION MANUAL contains the methodology and
parameters used in the calculation of offsiteé doses resulting from
‘radioactive gaseous and: liquid effluents, in the calculation of
gaseous. and: 1iquid effluent monitoring Alarm Trip Setpoints, and in
the conduct of the ‘Envirormental Rad101091ca1 Monitoring Program.
The ODCM also contains the Radioactive Effluent Controls and
Rad1o1og1ca1 Envi réniental Mon1tor1ng Program and descriptions of
the 1nformat1on that should be included in the Annual Radiological
Environmental Operating and Radioactive Effluent Release Reports.

OPERABLE .- OPERABILITY
Refer to Technical Specifications.

SITE BOUNDARY

OURCE CHECK

A SOURCE CHECK sha11 be the. qua11tat1ve assessment of channel

response when the channe1 sensor is exposed to a ‘Fadioactive
source;.

UNPLANNEDRELEA L -

ﬁrad1oact1v1ty to- the env1rdﬁm nt i cons1dered unp]anned

EXampTESr

‘Releasing the wrong waste tank.
Plant leakage which exceeds Feporting limits such as those of
10 CFR 50.72 and. 10 CFR. 50.73..

OFF-SITE"DOSE CALCULATION MANUAL
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1.14 UNRESTRICTED AREA

An UNRESTRICTED AREA-shall be any area at or beyond the site
boundary, access to which is not controlled by the licensee for
‘purposes of protection of individuals from exposure to radiation
and radioactive materials, or any area within the site boundary
used for residential quarters or industrial, commercial,
institutional, and/or recreational purposes.

1.15 'VENTILATION EXHAUST TREATMENT SYSTEM

‘A VENTILATION EXHAUST TREATMENT SYSTEM is any system. designed ard
installed to reduce gaseous radioiodine or radwoact1ve material in
-part1cu1ate forn in effluents by passing ventilation oF vent
exhaust ‘gases through charcoal adsorbers and/or HEPA filters for
the purpose of remov1ng iodines or particulates. from the gaseous
.exhdust stream prior to release to the environment (such' a ‘systém
is not considered to have any  effect on noble gas eff1uents)
Eng1neered Safety Feature (ESF) atmospher1c c]eanup systems are not

116 WASTE GAS SYSTEM

A WASTE GAS SYSTEM §s: any -equipment (e.g., ‘tanks, vesseéls, pip%ngj
-ﬂcapable of co?]ect1ng pr1mary cooTant system offgases from ‘the

1.17: :PURGE - PURCING

<gas f a- in .
'concentr' on=or- other operat1ng cond1t1on, 1n such a manner thatf
'rep]acement air or: gas. is required to purify the confinement.

OFF-SITE DOSE CALCULATION MANUAL Page 4



2.0 SPECIFICATIONS

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

S2.1 The radioactive liquid effluent monitoring instrumentation chanhels

'shown in Table 2-1 shall be OPERABLE with their a1arm/tr1p
setpoints set to ensure that the limits of spec1f1cat1on 2.5 are
not exceeded.

APPLICABILITY: As shown on Table 2-1

-ACTION:

a, MWith a. radioactive Tiquid eff1uent mon1tor1ng instrumentation
channe1 alarm/trip setpoint 1éss conservati e"than requi red’
dbove; without ‘'delay suspend the release of‘rad1oact1ve 11qu1d
eff1uents monitored. by the affected channe1, of change the
:setpo1nt so that it. is. dcceptably conservative;: or: dec]are the
channel. ‘inoperable.

b.. With one or more radioactivé Tiquid effluent mon1tor1ng
instrumentation channels 1noperab1e take the' -

Table 2-1., For the instrumentation.co
the table, exert best efforts to retu Tole .
1nstrument(s) to OPERABLE status:withi 30- days:. If the
‘affected instrument(s) .cannot. be returned to: OPERABLE status
within. 30 days; provide information: on*the:”easons for
1noperab111ty and Tack of timely correétive:
Radioactive Eff1uent Re]ease Report '

2711 Each radioactive 1iquid effluent monitoring instfumer

shall be demonstrated OPERABLE_ by performance o
SOURCE CHECK, CHANNEL CALIBRATION and' CHANNEL F TIC
:operat1ons at the frequenc1es shown in Tab1e 2~ 2‘- '

OFF-SITE DOSE CALCULATION MANUAL
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RADTOACTIVE LIQUIDIEFFLUENT AND. PROCESS MONITORING INSTRUMENTATION.

MINIMUM o
i CHANNELS APPLICABLE
; NSTRUMENT OPERABLE MODES
.14§1GROSS RADIOACFIVITY MONITORS PROVIDING ALARM AND.
:AUTOMATIC TERMINATION. OF RELEASE o
a! « S s
1 ALL; MODES:
b o
e ) 1 ~ALL#MODES.
i2..§FLOW RATE.MEASUREMENE DEVICES
&3 Ayxiliary'8:33’1ng L1qu1d Radyaste N Co
Effluent Line 1 :ALL ‘MODES

b.. Secondary Drain Tank L1qu1d N
Effluent L1ne 1 “ALL. MODES

3: PROCESS MDNITORS.
saﬁ,;Nuc1ear Services. Closed: Coo]wng 1 o
' Water M0n1tor (RM L3)

;b;.lDecay Heat C1osed C0011ng .
Water. Monitors: (RMwLS and RM L6)a T k8

* During- systeém operation-

(OFF-SITE' DOSE CALCULATION: MANUAL ‘Page 6

ACTIONS

21
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34



TABLE 2-1 (Continued)
TABLE_NOTATION

ACTION 21 With less than the required number of OPERABLE channels, effluent
releases via this pathway may continue, prov1ded that prior to
1n1t1at1ng -a release:

a. At 1east two: indépendent samples are. ana1yzed in accordance:
with Specification 2.5.1, and

b, Twe qua11f1ed persons ‘independent]y- ver1fy the release rate
=ca1cu1at1ons and

‘€. Two. qua11f1ed ‘persons 1ndependent1y verwfy the d1scharge valve
31neup

pathway.

ACI;ONJZZ W1th 1ess than the requ1red number of OPERABLE channe]s, eff1uent

ACTION.23

; aest1mated at’ 1east once per 4 hours dur1ng actua1
~rg1eases. N
N0, channels OPERABLE p?ant Operation fidy cont1nue prov1ded

ACTION 24 With
| | E amp1eS are co11ected and- ana1yzed at. 1east once’ per 24

OFF-SITE DOSE CALCULATION- MANUAL
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TABLE 2-2

CHANNEL
INSTRUMENT CHECK."
GROSS: RADIOACTIVITY MONITORS PROVIDINGéALARM AND '
AUTOMATIC TERMINATION OF ‘RELEASE
a. Auxiliary 8u11d1ng L1qu1d Radwaste EfF]uent
L1ne (RM L2) D*

b. ‘Secondary DFain Tank Liquid: )
Effluent’ Line (RM-L7) D¥

‘FLOW RATE MEASUREMENT DEVICES

Aux111ary Bu11d1ng L1qu1d Radwaste

Effluent Line P ‘?“(2513”
b _SecongarydDra1n Tank L1qu1d D f%)”

ufRocess:ﬁbwdeks

a.. Nuclear:Services Closed C9011ng D
:Water Monitor (RM=L3) "~ '

b. Decay: Hedt: Flosed CooTi | |
Water- Mon1tors (RM%LS and RM- Lsy o

OFF-SITE DOSE CALCULATION- MANUAL

’SOURCEI
ACHECK;

N.A.

N.A..

CHANNEL
CALIBRATION

R(1)

- CHANNEL MODES. IN
'FUNCTIONAL WHICH SURVEILLANCE
TEST REQUIRED
Q N.A
Q N.A
N:A. N.A..
NiAs N.A:
Q ALL MODES
Q ALL MODES
Page 8



TABLE 2-2 (Continued)
TABLE NOTATION

* :During periods of release.
(1)  CHANNEL CALIBRATION' shall be performed using:

a. Oné or more standards traceable to the National Bureau of
Standards, or

b. Standards obtained from suppliers that participate in

measurement assurance act1v1t1es with the National Bureau of
Standards,. of

c, Standards re1ated to prev1ous ca11brat10ns performed using
(a) or (b) above

(25 “CHANNEL CHECK shall cons1st of verifying indication of flow diring
periods of release. A :CHANNEL CHECK shall be performed at least

‘once.per day on any: day that continuous, periodic or batch
reTeases are made,

OFF-SITE-DOSE CALCULATION MANUAL Pagé 9.



RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

2.2 The radioactive gaseous effliuent monitoring instrumentation
.channels shown 1in Table 2-3 shall be OPERABLE: with the effluent
release isolation alarm/trip setpoints set to ensure that the.
Timits of Specification 2.7 are not exceeded.

APPLICABILITY: As shown in Table 2-3
ACTION:

a. With a radioactive gaseous effluent monitoring instrumentation
«channel alarm/trip setpoint less conservative than required
above, without delay suspend the re1ease ‘of radiocactive gaseous
’eff1uents monitored by the affected channel whére applicable,
or change: ‘the setpoint so that it is acceptab1y conservative,
or dec1are the channel inoperable.

‘b With one or more radiocactive gaseous effluent mon1tor1ng .

" instrumentation channels inoperable, take the ACTION shown: in:
Tablé 2-3. For theé: instruments: covered by items 1, 2, and: 3 of
‘the table, .exert best .efforts to return. the 1noperab1e
'1nstrument(s) to OPERABLE status within 30 ddys. If the
-affécted instruments cannot be returned to OPERABLE status
within 30.days, provide information: on reasons; for:
‘1noperab111ty and lack of timely corréctive action in the next.
\Rad1oact1ve Eff]uent Release - Report.

2.2 fEa h: radioactive: gaseous effluent mon1t0r1ng 1nstrumentat1ow
' -channel shall: pe demonstrated OPERABLE by performance of the‘
 CHANNEL'CHECK, SOURCE CHECK; - CHANNEL CALIBRATION-. and. CHANNEL
CFUNCTIONAL TEST operat1ons dur1ng the MODES and: frequenc1es shown

',L_Tab1e 2=4,

OFF-SITE DOSE CALCULATION MANUAL Page 10



TABLE-2-3-

'RAﬁiOAﬁTIVE‘ﬁASE@U$%"_:LUENT AND PROCESS MONITORING INSTRUMENTATION

JMINIMUM;
CHANNELS : APPLICABLE.
'OPERABLE MODES ACTION
1. .Wdste Gas. Decay: TankeMon1tor (RM All).
a. Noble Gas Activity Monitor® 1 ALL MODES 24.
b. Effluent System Flow Rate: Monitor X ALL MODES 26
2. -Reactor Building Purge Exhaust Duct
Monitor (RM-AL)
a. .Noble Gas Activity Monitor
i. Normal Range*: 1 e 27
“§1i.  Accident Range# 1 bl 29
b. Todine Sampler 1 okl 25
c.. Particulate Sampler 1: i 25
&, Effluent System: Flow: Rate Monitor 1, HE 26
ém..Samp1er F]ow Rate*Mon1tor I W 26
3. Auxiliary Bu11d1ng and”F”'] Hand11ng
Area Exhaust
A
i Norma1 Range LA i ALL MGDES 28
ii.  Accident Range # L 1 2;.3 &4 29
b:. ITodine Sampler X CALL: MODES 25.
€. Particulate Sampler 1 - ALL. MODES 25
d: :Eff]uent System Flow-Rate Mon1tor* 1 ' 26
'. X 1. 26.
1. 30
LEE Dur1ng per1ods of reactor.bu11d1ng purge except durwn”"‘e1 movement Dur1ng fueT movemént surveillance
-requ1rements for RM Al (n ma? range) are spec1fﬁed by IT 5. Automatwc 1so]a ion, funct1on is not requ1red if

OFF=SITE DOSE CALCULATION MANUAL Page 11



TABLE 2-3 (Continued)
" TABLE NOTATION

'contents of the Waste Gas Decay Tank may be re1eased to the
environment, provided that prior to jnitiating a release:

1. The Auxiliary Bu11d1ng ‘& Fuel Handling Area Exhaust Duct
Monitor (RM=A2) is OPERABLE with its setpoints set to ehnsuré.
that the limits of " Spec1f1cat1on 2:7 aré not exceeded. The
setpoint shall be determ1ned in. accordance w1th the OFFSITE
DOSE. CALCULATION MANUAL or

2. a: At Jéast two 1ndependent samp1es of the tank’ s contents are,
analyzed in accordance w1th Table:2:6- ‘and.

b. Two qualified personsg1ndependent4ywyer1fy1thé release
rate calcuTations, and

€, Two - qualified persons 1ndependent1y ver1fy the. d1scharge
"~ valve lineup:.. :

Otherw1se, suspend re]eases ot rad1oact1ve eff]uents via th1s
pathway:.

ACTION: 25 ‘RM-A1

‘With the affected sampler 1noperab1e operat1on of the: RB purge
may - continue for 1 hour w1th3no aux111ary samp11ng, prov1ded that
RB -airborne levels 2 /

gof RB atmospheryj'

are representat1ve of p1ant effwuents

Note: Coord1nat1on of samp11ng during ‘coré alterations..or fuel

-movement is required in- ‘order -to -comply w1th Techn1ca1
Spec1f1cat1ons

OFF-SITE DOSE CALCULATION MANUAL Page 12



TABLE 2-3 (Continued)
TABLE NOTATION

ACTION 25 RM-A2

¢Continued)
With. the affected channel inoperable, effluent releases may
continue for 1 hour with no auxiliary samp11ng provided that AB:
airborne levels are steady state or declining. If- 1nd1cators of
AB atmospher1c activity, such as RM-A3, RM-A4;..and RM-A8 - shgw an
increase in activity then restore the affected samplek; or
1mp1ement auxiliary sampling, or .shut down the. relegdse.

“With the affeqted sampleér indperable, eff1uent releasés may’
continue for more than 1 hour prov1ded that samp]es (reference
‘Table 2-6) are- cont1nuous1y taken (except for f11ter changes) w1th

'aux111ary samp11ng equ1pment

Aux111ary samp11ng equ1pment includes 1) RM A4 and RM:A8 used:
together. 2)- genera1 area AB air samples; or 3). RMA- 15 Other

samp11ng regimes. are: acceptab1e provided- resu]ts are’
representat1ve of p]ant eff1uents

ACTION 26
I3 .thxs pathway may cont1nue prov1ded f]ow rate 15
est1mated at least once per 4 hours.: '
Aéribniéi--fjf'
i then, {mmed1ate1y restore the ub1e gas mon1tor or- shut'
down the purge L .
Noted ¢ rd1nat1on of samp]ing during core alterat
' ‘movement is required in order to- comp1y
Spec1f1cat1ons
ACTION-28 1If the: aux1ﬂ1ary bq11d1ng ventilation system is: secured such that

OF. de¢11n1ng;as 1nd1cated by trend data from. these mon1tors ' If
-uging ‘RM-Ad and RM A8 as. compensatory monitors for RM A2 then
-evaluate the trend data of. these mon1tors -every. 12 hours_and

-serv1cewor the reTease s secured Rev1ew of mon1tor trends us1ng
‘the plant computer system (such as OSI-PIL or equivalent) ‘i -an
fapproved method to satisfy this requirement.,

OFF-SITE DOSE CALCULATION MANUAL Page 13



ACTION 29 i

ACTION 30

-or RM=All is OPERABLE pr1or to. rele
-Gas Decay Tanks

JABLE 2-3 (Continued)
" TABLE NOTATION

‘Note: An increasing trend for RM-A4 and/or RM-A8.4is defined as

RM-A4 or RM-A8 count rate incfeases. by a factor of 2 above
base11ne counts or 1f e1ther mon1tor s warn1ng aTarm

-spur1oqs q1arms“

If an increasing trend is noted on’ ‘RM-A4 or RM-A8, then coliect
grab samples at the appropr1ate monitors (or p]ant areas) to
evaluate the condition..

IF RM-A4 and RM-A8 are not operable, thew collect gas grab samples.

at least-once per 12 hours: and ana1yze within 24 hours from RM- AZ,

if its pump is running with acceptab]e flow rates:

If RM A4 or RM= A8 s not - ava11ab1e “then-.other 1oca1 grab sampling

regimes at a frequency of once per-12° hours: can,‘be ut111zed as
1ong as it is representat1ve of p]ant eff1uents

Add1t1ona11y either the Té 'ACTION 24 Part 2 are met

'i} Either restore the 1noperab1e Channe1(s) ‘to. OPERABLE status.

‘Within 7 days of the event, or’

“to Spec1f1cat1on$2 14w . the' next 30 days out11n1ng the
action taken, thé -cause

'schedu1e for reStor1ngé 'é-system to OPERABLE status

NQTE:; Act1on Statement 2 2a not;app11cable

With no channels OPERABLE p]antsoperat1on may cont1nue prov1ded
grab samp]es aré co11ected and ana1yzed for noble gases at Teast
once. per. 24 hdurs. :

xNOTE; The: absence of a.conversion factor to relate .cpm to gpd.

apr1mary o, secondary 1eakage does ‘not maKe:RM-=A12"
‘1noperab1e ‘RM-A12 «can-stills be used as an indicator of
changes, in noble .gas ‘concentrations in the. condenser off
gas. CP- 152 Pr1'ary ‘to: Secondary Leakage Operat1ng
.Gu1de]1ne, spec1f €5 the dctionsé to take when a leak rate
convers1on factor s ‘not-available for use’ with: RM-A12.

'OFF<SITE DOSE CALCULATION. MANUAL
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TABLE 2-4

CHANNEL.  MODES IN WHICH

o CHANNEL \SOURCE.  CHANNEL.  ‘FUNCTIONAL  SURVEILLANCE
INSTRQMENTf _ CHECK : =CHECK CALIBRATION TEST REQUIRED

WASTE GAS DECAY TANK MONITOR: ((RM=AT1)’ S ,

a. Nob1e Gas. Activity Mohitosr P N R(1), Q@ ALL MODES

é'b-. Efﬂuent ‘System Flow. Rate Monitor:

R N.A. _— Q ALL MODES

REACTOR, BUILD;,GfPURGE,EXHAUSTs T JMONITOR -
(RM=AL), ‘ \
d. _Nob]e Gas Act1v1ty Momtor

I.. ‘Normal Range: D P/Q. Y Q. #
- 41, Accident Range NAY “NLAGY Y qQ #
- b Iod”r‘ne Sampler N.A. N.A.. N:A. N.A. #
‘€. Particulate Sampler N.A. N.AL NLA.. ‘N.A. #
d.. Effluent System Flow Rate Momtor D N.A. Y Q #
€. Sampler Flow Rate Momtw D N:AL Y. Q. #
AUXILIARY BUILDING & FUEL HANDLING AREA EXHAUST.-‘
DUET MONITOR (RM-A2)
a. Nob'le Gas-Activity Monitor _ . _
.]_Z-, Normal Range- Q Y Q ALL MODES:
_ ij. Accident. Range' NaA:t Y -Q 1, 2, 3, 4
b. Todine Sampler NLAL N.A.. ‘N.A. ALL MODES
¢. Particulate. Sampler N.A. NA: N:A. ALL ‘MODES.
d. Effluent System Flow Rate: Monitor N.A. \a @ ALL MODES
€, Samp]er Flow Rate Monitor ‘N.A. Y: Q ALL MODES
Condenser Vacuum Pump Exhaust - Gaseous “NLAL R Q 1, 2, 3, 4

Activity Monitor (RM-A12):

Monitor has installed source for continuous.response evaluation,
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TABLE 2-4 (Continued)

# During periods of Reactor Building Purge, except .during fuel movement.

During fuel movement 'surveillance requirements for RM-Al (norma1 range) are |
'spec1f1ed by ITS 3.3.15. Automatic isolation function is not required if
moving fuel that has not beein recently irradiated. (See ITS B8 3.3.15 and. B
3;9.3 for d1scuss1on) Fuel movement includes preparat1on for and
demobilization From AI- 504, Shutdown Condition 3.

(6H) q_H";A_NNEL; CALIBRATION shall be performed using:

<@, ' One or more standards traceable to the National Bureau of
Standards, or

b Standards obtained from suppTiers. that participate in measurement
assurance activities with the Nat1ona1 Bureau of Standards; or
Cs. 'Standard§ﬁrelated:to previous: calibrations using (a) or(b) -above:

“OFF=SITE DOSE CALCULATION MANUAL ‘Page 16. -



LIQUID RADWASTE TREATMENT SYSTEM

2.3 The LIQUID RADWASTE TREATMENT SYSTEM shall be used; as required, to
reduce radioactive materials in liquid wastes prior to their
discharge, when prOJected monthly doses due to liquid effluents

discharged to UNRESTRICTED- AREAS would. exceed the following values:

a. 0.06 mrem whole body;

‘b. 0.2 mrem to any ordan

APPLICABILITY:

At all times.

ACTION: &. When radioactive ligquid waste, in excess. of the ab“*e=11m'ts,
is discharged without prior treatment, prepare and §ubmit to
the Commission within 30 days, a Spec1a1 Report pursuant to:
Specification. 2 14, wh1ch includes the: fo11ow1ng 1nformat1on

1. Identification of 1noperab1e equ1pment and%the reasons for
inoperability..
2. Actions: taken. to. restore the 1noperab1e equ1pment ‘to
:OPERABLE status
3. Actions ‘taken To prevéntrecurrénce..
2.3.1 ‘Doses -due to liquid releases shall be prOJected at 1east once per:
31 days

OFF-SITE*DOSE CALCULATION. MANUAL
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WASTE GAS SYSTEM

2.4 The WASTE GAS SYSTEM shall be used, as requ1red to reduce the
rad1oact1v1ty of materials in gaseous waste prior to discharge,
when projected monthly air doses due to releases of .gaseous
‘efflients. from the site to areas at or beyond the SITE BOUNDARY
would exceed:

1) 0.2 mrad gamma;
2) 0.4 mrad beta; and

The VENTILATION EXHAUST TREATMENT SYSTEM shall be used, as.
requ1red to reduce the quant1ty of rad1oact1ve mater1a15 1n

~due to . reTease of gaseous eff]uents from the site to areas at or-
“beyond the SITE ‘BOUNDARY “WouTd : ‘exceed:

1) 10e3*mrem~t9sanyvdrgan'
APPLICABILITY: At a11 times.
ACTION:

&g Whén the WASTE ‘GAS: SYSTEM\and/or VENTILATION: EXHAUST TREATMENT
) “SYSTEM are. not. used: and gaseous waste in excess. of the. above
Timits is d1scharged w1thout;pr1or treatment; prepare and.

~$ubmit to the Commission, within 30 days a Spec1a1 Report
-pursuant to. Spec1f1cat1on 2.14, wh1ch includes:

2). Actions. taker

“?fesf&be the: inoperable équipment. to
‘OPERABLE - status, -

3@*-A§ti6hS-taken? ‘prevent ‘recurrence:

2.4.1 ‘Doses due to gaseuus' eleases: from the site shall bé-prejecfed"aﬁ
1east once per 31 day FO .
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LIQUID EFFLUENTS CONCENTRATION

2.5 The concentration of radioactive material released to UNRESTRICTED
'AREAS sha11 be 1ess than or equal to 10 t1mes the concentrat1ons

rad1onuc11des other than d1sso1ved}or entra1ned noble gases Fon
Xe= 133 the concentrat1on sha11 be < 1 X 10 3 m1crocur1es/cc For

sha11 be 1ess than or equa1 to 2x10 4 m1crocur1es/cc tota1

act1v1ty.
APPLICABILITY: At all times.

_Agiidﬁ;

a. ;W1th the concentrat1on of rad1oact1ve mater1a1s re1eased to

IF

,UNRESTRICTED AREAS to- w1th1n the above.T1m1ts

2,5.1 .Rad1oact1ve Tiquid wastes shall be. sampied .and ana1yzeda1n
' accordance with the samp]1ng and analysis program of Table 2-5.

.;ﬁi;éﬁ' The results of ‘the radiactivity analyses sha11 be Used ‘to assure
3 the:. o) centrations of radioactive material ri sed from the site
are ma.iga1ncg within thg_11m1§s of .Specifig 2.5
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TABLE 2-5

RADIOACTIVE LIQUID- WASTE SAMPLING AND: ANALYSIS PROGRAM

Liquid Release
Type

Sampling
Frequency

.Minﬁmum
Analysis.
Frequency

Type of Activity
Analysis

Lower Limit of
Detection
(LLDD

(uCi/m1)2

‘Batch Waste
Release
Tanksd

Evaporator-

Laundry: &
Shower . Sump: -
Tanks (2):
Secondary
Drain Tank

Each Batch

P
‘Each Batch

‘Principal Gamma

Emi_tter'_sf

5x10~7

1x10-6

‘Oné.Batch/M

p-tr;r

Dissolved and. |
Entrained -Gases - |
| (Gamma Emitters

1x10-3

==
Edch® Batch

M
‘Compositel

H-3

1x107>

a0

- ‘Edch Batch

-Q

Compositeb

5x10-8

1x10-6

» -Continudus
“Releases®”

| I: <Conrdensate

'Systema

Continuous®

CompositeC

5%1077

/Grab-Safipte

| Dissolved and

Entrained Gases

. (Gamma: Emitters)

1x10%6
1x10-5

ContinuousS

M
‘Compositet

s

1x1073.

| cross Alpha:

Continuous®

Q

Composite®

[0, 5030

1x10’7
5x1078

1x10°6
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"TABLE 2-5 (Continued)

TABLE NOTATION

a. The LLD* is the smallest concentration of radioactive material in a
sample that will be detected with 95% probability with 5% probability of
falsély conc1ud1ng ‘that a blank observation represents .a "real" signal.

For a part1cu1ar measurement system (which may include radiochemical
separat1on)

| LLD = 4.665,7(2.22x10°EVYe ML)
Where: ‘

LLD s the 1ower Timit of detect1on as defined above (as microcurie per
unit mass or vo1ume),

sb 1s the standard de”ﬂ tTon of the background count1ng rate or of the

E 1sjtheiébuﬁtangyeffiéiéncy (as counts pér-disintegratiqh);
Vi3 the sample size (in uhits of mass. or volume),
2;22x10f%$ethe,nuﬁhér“of'd{sih;égﬁagigns per minute per microcurie;,
'y“is.thez%éa&tiéhAJ'kadidchemieam yield (when applicable),

’A is th¢~radfeééiive%dé@ﬁyfcon$taﬁt for the particular radionuclide, and:

_ 'e1apsed t1me between m1dpo1nt of sample collection and time of
-count1ng<(for pTant eff1uents, -not env1ronment31 samples).;

~ Typical values-of‘E; Vi Y, and At shall be used in the calculation.

* The LLD 1s def1ned as_an a,gr1or ~ (before the fact) Timit representvng the
capab111ty of a measurement system and not as:.an a posteriori (after the
fact) 11m1t for a part1cu1ar ‘measurement..
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TABLE 2-5 {(Continued)

TABLE _NOTATION

b. A composite sample is one in which the quantity of liquid samp]ed,is
proportional to the quantity of liquid waste d1scharged and in-which the
method. of sampling employed results. in a specimen which is representative
of the liquids released.

¢, To be representative of the quantities and concentrations of radicactive
materials in liquid effluents, samples shall be collected continuously in
proportion to the rate of flow of the effluent stream. Prior to
analyses, all samp1es taken for the composite shall be thorough1y mixed
in ordér for the compos1te sample to- be representative of the. eff]uent
re1ease

d. A batch rélease is the discharge of Tigquid: wastes of a -discrete- voTume
Prior :to. sampling for analyses, each batch: shall be. 1so1ated and - then
thorough1y mixed to assure representative samp]1ng

e. A-éontinuous: re1ease is the discharge of 11qu1d wasteSff\'”

exc us1ve1y are the fo]]ow1ng rad1onuc11des Mn 54”_Fe 59 Co 58 '._,m,
Zn-65,, Mo-99, Cs-134, €s-137, Cé=141; and Ce-144. This: 11st does. rot’
-méan that on]y these nuclides are to-be-detected and. reported Other
peaks, which. are measurable and identifiable, together with the- above
ntclides, shalt also be identified and. reported " Nuclides which. are.
below the LLD for the analyses shall be. reported as "less than™ the
nuc11de s LLD, and shall not be réported as being. present at the: LLD
level for that fuclide. The "less. than" va]ues shall .not bé used in theé:
_requ1red dose ca1cu1at1ons ‘
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LIQUID EFFLUENTS - DOSE

2.6 The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released to UNRESTRICTED
AREAS shall be Timited as follows:

a. During any calendar guarter to less “than ofF- equal. to 1.5 mrem

to the total body and less than or equa] to 5 mrem to any
organ.

total body and to. 1ess than or equa1 to 10 mrem to any organ
APPLICABILITY: At all times.
ACTION:
a. With the calculated dose. from the releise of radioactive
matérials in 11qu1d effluents -exceeding any of the above
limits, prepare and Submit té thé Commission, within 30 days, a

“Spec1a1 Report pursuant to Spec1f1cat1on 2. 14 wh1ch 1nc1udes

1. idéntﬁfjcatiOH'pfvthé-taHSe‘fbr,QXQééding;thgn}imitcs)g

éduce thé releasé of
uid*eff]uents dur1ng the

2. ‘Corrective action taken: to:
radioactive materials n
remainder of thé cu
remainder of . the cu

ndar year 50 that the dose or
dose- comm1tmen"f'_ MEMBER OF "THE- PUBLIC from. this source
is less than of equal to 3 mrem total body and less thar or
equa1 to;lO mrem. to; any organ dur1ng the ca]endar year

SURVETLLANCE RE NTS.

2.6.1  -DOSE CALCULATIONS: Cifnulative dose cont
effluents shall be determined at least

Jbut1ons from 11qu1d
m\fefper 31 days
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GASEQUS EFFLUENTS - DOSE RATE

2.7 The dose rate at or beyond the SITE BOUNDARY, due to radivactive
materials released in. gaseous. effluents, sha11 ‘be: limited as
folTows

a. Noble gases: 1ess than. or' equal to 500 mrem/year total. body
and 1ess than or equal to 3000 mrem/year to the skin:

b. I- 131 T-133, Tr1t1um and radioactive particulates with half-
lives of greater than 8 days Téss. than or qua] to: 1500
:mrem/year to any organ.

APPLICABILITY: At all times

ACTION:

a. With dose rate. (s) exceedwng ‘the above 11m1ts without de1ay
‘“decrease. ‘the’ dose raté. to ‘within the above. 11m1t(s) If the,
dose rate at ofi beyond the SITE BOUNDARY due to radioagtive
materials. in gaseous eff1uents 1n excess: of the above imits 1s.
reldted to a p1ant operating character1st1c apprOpr1ate
corrective -measures (e.g.; power reduction, plant. shutdown)

be taken to\decrease the dose raté to ‘Within theé above:

2.7.1,

2.7.2 0
' ‘than. nob1e gaseS- i

-within the above: .l
perform1ng ana1yse5 in-

_cordanéeKW1th Tab1e 2 6
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] | Lower Limit of |
M1n1mum s il - ‘Detection
Ana1ys1s A _ i ' (LLD)

-Gaséous Releasg Type

Frequency Type of Activity Analysis. |

. P
‘Each Tank:

‘WasteGas. Decay Tank. | ; _ R _ ,
- & | Principal Ganma Emiteers® | 1xio-4

R |PHincipal’ Ganma EmittersbsT | 1x10-4

‘Each Purge

'”’Bu11d1ng
haust Duct

_1x10%6

ux111ary 8u11d1ng
and ‘Fuel ‘Handling:

Area Exhagst\Dggt
Monitor (RM-A2Y

™ | prifcipal CammacEmitrersbst | 1x10-4

'AH Re'lease ypes\ as'
L1sted inAs B,.,
above

sCharcoal j;m ' _ -~ 1x10-12
Sample = .

:  ;Wa:f"”

Particulate

1x10-11

B Nob]eGases |
Beta or Ganima. Lo
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TABLE 2-6 (Continued)

TABLE NOTATION

a. The LLD* 1s the sma11est concentrat1on of rad1oact1ve mater1a1 1n a

fa1sely conc1ud1ng that ‘a b1ank observat1on represents a "real” signal.

For a particular measurement. system (which may "qnclude radiochemical
separation):.

\ LLD = 4.665, /(2.22x10°EVYe-MAt)
Where:. -

LLD is ‘the 1ower 11m1t of detect1on as def1ned ‘above (as: m1crocur1e per
unit mass. or volume):;,

S, is the ‘standard dev1at1on of the background ‘counting. rate or of ‘the
count1ng rate of a bTank samp?e as, appropriate. {as counts per m1nute),

E is the counting efficiéncy (as ¢ounts per disintegrationy,
V is the sample 'size .(in units of mass or volume),
2.22x10°5 the nurber of disintegiations per minute per microcurie;

1d: twhen applicable),

A isxthe“nadanCﬁive“déCaytconstant*for thewparticu1ar.radioﬁucjide'-and

At 1s the e]apsed t1me between m1d" nt-of samp1e co11ect1on and t1me of
5count1ng (For pTant eff1uents, not&env1ronmenta1 samp]es)

Typical values. Of E,V, ¥, and at shall be.usedin. the calculation.

* The LD i$ defined as- an a’priori (before the- fact) 11m1t répresenting: the
capab111ty of -‘a~measurément system and‘not as an. . goster1or1 (after the
fact) Timit for-a part1cu1ar measurement.

k3
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TABLE 2-6 (Continued)

TABLE NOTATION

b. Analyses shall be performed when there is a sustained increase=in the
noble gas monitor count rate. As sustained increase is one in which the
count ‘rate stays above the monitor warning setpoint for at least one
hour Sampling: sha11 be dofe - within 2 hours of warning alarm actuation:

Tf the associated noble gas monitor (RM-AL or RM-A2) is out of service
during a release, then ana1yses shall be performed between 2 and 6 hours
'fo11ow1ng shutdown,_startup, or a change in power 1eve1 exceeding 15%

4 Jfbe performed at Teast once per 24 hours’ for
at 1east 7:days fo110w1ng each shutdown, startup, or change in power:
level ‘exceéding 15% ‘of RATED THERMAL POWER within a orie’ hour period and:
-analyses should: be. comp]eted within 48 hours of- changing.. When samples.
««6llected for 24 hours dre.analyzed, the correspond1ng LLDs. may be
1ncreased byva factor of 10 _Th1s once per 24 hour samp11ng requirement
‘does ‘not apply. - 1) 4 sisc:shows. that the-DOSE EQUIVALENT 1-131
‘toncentration 1 the- reactor coo1ant has: not 1ncreased more than a factor
of 3: and (2) the noble gas mon1tor shows that. 'he eff]uent activity: has.

' not. increased more than-a“factor of 3. This samp11ng regime -does not i
;appTy to WGDTs_u[1ess a WGDT release was in progress and- the
correspond1ng'eff1uent ‘mofitor activity 1ncreased as- descr1bed -aboveé: ’

e:f~The rat1o of the samp1e f]ow rate to the samp1ed stream f?ow rate- sha11

: the f0110w1ng rad1onuc11des. Kr-87, Kr- 88 Xe 133 o
N and Xe-138 for gaseous emissions and Mn- 54 Fe-59, Co—
-99 Cs ~134, Cs= 137, Ce=141 and Ce-144 for L
1ist doés’ not. mean that only these nuc11 les.
. N : hd reported Other peaks which are measurable: and
1dent1f1ab1e; together with the above nuclides, shall also be: 1dent1f1ed
and reported. Nuclides which are below the LLD Ffor the- ana1yses sha11 ‘be
reported as "1ess than" the nuclide"s LLD and shall not be reported as.
being pre nt at the" LLED Tevel: for that ‘nuclide. The “less than" va]ues

shall not be :used in the -required: dose caleulations,
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'DOSE-NOBLE GASES

2.8 The air dose at or beyond the SITE BOUNDARY, due to radioactive
noble gases released in gaseous effluents shall be Timited to:

a. During any calendar quarter: less than or equal to 5 mrad:
ganina and less than or equal to 10 mrad beta rad1at1on and

‘b. During any calendar year: less. than or equa1 to 10 mrad gamma
and Tess than or equal to 20 mrad beta rad1at1on

~A?PLICABILITY: At all times.
A?'I Nz

. 4. With the calculated air dose from radioactive -noble gases 1n

‘gaseous. effluents exceeding any of the above 11m1ts,

and submit to the Commission, within 30 days, ‘a Spec1a_ﬂReport'
‘pursuant to Specification 2. 14 “which 1nc1ude5'

1) Identificafioh.of the“cagseyfoﬁ-exceEding the 1imit(s) .

2) Corrective action taken 16 reducé the- re1ease of
- radioactive noble gases in gases eff1uent' dur1ng thé .
remainder .of the current calendar- qu e
remainder of the current ca?endar yedar-s4’ that the average
dose during the calendar year is less. than or. equa] ta: 10
mrad gamma and 20 mrad beta rad1at1on

e

2:8:1  DOSE CALCULATIONS: Cumu]at1ve dose - contr1but1ons for the Cufrent:
. calendar quarter’ and: ‘current ca1endar year shall be: etermwned at
Teast. ‘orice per 31. days o
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DOSE - I-131, I-133, TRITIUM, AND RADIOACTIVE PARTICULATES

2.9 The dose to a MEMBER OF THE PUBLIC from I~-131, I-133, Tritium, and
radiocactive particulates with Half-lives greater than 8 days in
gaseous effluents released from the site to areas at or beyond the
'SITE BOUNDARY shall be Jimited as follows:

a. During any calendar quarter: Jless.than or equal to 7.5 mrem .to.
any -organ, and-

‘b. During any calendar year Yess: than or equaifto.lﬁ'mrem.tq any
organ. ‘ Of- caud

APPLICABILITY: At all times.
ACTION:

a. ‘With ithe calculated dose f‘”” the release-of I 131 1= 133

. A 9

ha1f Tives, in gaseous eff]uents, exceed1ng any -of the above
Timits, prepare and submit to the Comm1ss1on w1th1n 30 days;, -a
Spec1a1 Report, pursuant-to: Spec1f1cat1on 2.14, which 1nc1udes

1) Identvfmgq§1onwof*theﬂcause for exceedxnguthe_ﬂqm1ts(s);

=2)._Correct1ve*=°”ron to-reduce’. those rejeases. durlng the |
‘Femainder of*the ‘cyrrent ca]enqar quarter and the: remainder

-of the current calendar yeéar so-_hat_the average idose. to
.any organ is less than.or egual, to 15

:”?\ . ) .“_m_m".Tﬁ
2.9.1  DOSE CALCULATIONS CumuTat1ve:a:’ l1cu1at1ons for the clinrent:

caTendar quarter and current” calenda -year\sha11 be determ1ned at
least onge per- 31 days '

OFF-SITE DOSE CALCULATION MANUAL Page 29



TOTAL DOSE

2.10 The calendar year dose or dose -commitment to any MEMBER OF THE
PUBLIC, due to.releases of rad1oact1v1ty and rad1at1on, from
uranium fuel cyc1e sources shall be: Timited to Tless than or equal
to 25 mrems to the total body or any organ ‘(except the thyro1d
which shall be-Timited to Tess than or equal to 75 mrems).

APPLICABILITY: At all times.
ACTION:

a.. -With the. ca1cu1ated doses from the: reledse of radiocactive |
_materwa1s An. 11qu1d Or gaseous eff1uents exceed1ng twice the-
Timits of Spec1f1cat1on 2.6a, 2.6b, 2.8a; 2.8b, 2.9a; or 2. 9b
calculations: should be made wh1ch 1nc1ude d1rect radiation:
contributions from the reactor; to determine whether the above
11m1ts of Spec1f1cat1on 2. 10 have been exceeded If s ch 15

pursuan £ to Spec1f1cat1on 2. 14 i Spec1aﬂ Report that def1nes
the correct1ve act1on to be taken to. reduce subsequent\re1eases

ffor ach1ev1ng conformance with the abovefn

eport,; as def1ned_jn }0 fFR Part

s;’1nc1ud1ng all. eff]uent pathways and;d1rect
or the ca1endar year that 1nc1udes the re1ease(s)

~a1ready been c,arecte,,?the Special Report sha11 Fnclude a'
‘requést for a va ance "ccordance w1th the prov1sion"oﬁ
40 ‘CFR~ Part 190 ' reéd va-

2.10.1  DOSE_CALCULATIONS = Cumu]at1ve dose: contr1but1ons From, ?1qu1d and ;
gaseous effluents. shall be- determ1ned in accordance w1th
Specifications 2; 6.1y 2 8:1, and 2.9: 1.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

2.11 The radiolegical environmental monitoring program shall be
conducted as specified in Table 2-7.

APPLICABILITY: At all times.
ACTION:

a, With the rad1o1og1ca1 environmental. mon1tor1ng program not.
‘being conducted as specified in Table: 2-7,. prepare and submit
to the Commission, in .the Annual Rad1o1og1ca1 Envi nmenta1
QOperating Report, a description of the- reasons. for ot
conduct1ng the program-as.’ requwred and the pTans for prevent1ng~
‘a reclirrence..

b With the level of radioactivity; - resu1t1ng from plant
effluents, in dn envi ronmental sampling medium exceeding the
reporting levels of 'Table 2-8 wheh ave ”"ed over any calendar
‘quarter;, prepare and submit to ‘the: om i, within 30 days
of" obta1n1ng analyt1ca1 resu]ts from the a;fected samp1ing

. 2

1ess than the calendar year 11m1ts of Spec1f1cat1
and 2 9 When ‘more than one of the rad1onuc11des i

Timit Tevel 1y Timit. Tevel té): + .5 1.0

Whéﬁérad1onuc11des other than ‘tho

"ﬁ1n Tab]e 2-8 are. detected

‘?MEMBER OF THE
"dar_year 11m1ts of

p?ant effTuents, however,.n'_
be “reported .and. described. in
Env1ronmenta1 0perat1ng Report

the: Annuau Rad1o1og1ca?

“@é_ W1th m11k or, fresh 1eafy vegetat

for- obta1n1ng _ ;Samp]es in the
~hext Annual ‘Radiological Env1ronmenta1 Op ting Report.. The
locations from which samp1es were -ynavailable may. then be

eleted -from those required ‘by Table 2-7, prov1d“dethe ,
1ocat1ons from whic¢h the rep1acement samp1es were-obtained- are
added to ‘the. env1ronmenta¥ mon1tor1ng program asg- rep]acement
locations.. '

_§g&¥éiegéuggugggﬂ;gemgulg

20111 3Thexrad1olog1ca1 env1ronmenta1 mon1tor1ng sariples sha11 be
collected pursuant to Table 2-7 from the 1ocat1ons given dn:the

‘table ‘and’ F1gures 5.1, 5.2, and 5.3 and shall be ana)yzed pursuant
to the requirements of Tab]es 2-7 ‘and 2= 9
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TABLE 2-7

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway
and/or Sanmple

Number .of Samples
and Locations

Sampling/

Collection Frequency

Type/Frequency. of
Analysis

1.ATRBORNE
‘Radioiodine and

One sample each:

€07, C18, C40, C41,.

Continuous sampler/

Radioiodine .canister:

Weekly collection _ _
a) I-131 analysis
weekly

particulates C46 and:-Contrdt

Location (47

Particulate sampler:

a) Gross f at > 24
‘hours/following
weekly filter
‘thange.

'b) Composite gamma
special dnalysis
(by location)/
quarterly. {(Gamma
Spectral Analysis
shall also be
performed on
individual samples.
if gross ‘beta =
activity -of any
sample is: greater

~ than 1.0 pCi/m®
" and-which is also
~gréater than ten.
- times: the control
‘sample activity.
Gamma, exposure

'5}?iRECT5RADIATION 1) “Site Boundary:  Continuous 12, exf
‘ - °C rate/guarterly

i €61,.C62, -placement/Quarterly
C637 -C64,.C65:,, -collection
6, C67, C68,
. 'C41, €70;

3)° Control.
‘Location:

ca7’
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TABLE 2-7 (Continued)

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

'Exposure_Pathway
and/or Sample

Numbeér of Samples
‘and Locations

Sampling/

Collection Freguency

Type/Frequency of
Analysis

WATERBORNE
Seawater

Ground: water

Site Ground -
‘Water

Drinking water

Shoreline: .
ZSed1ment

INGESTION F1sh &
=Invertebrates '

'F§5¢?quduct$;

fpﬁéﬁéampTé each

*One samp1e &3
hC48a*
3Contro1 Locat1on C47

‘One Sample:

chqt1on C13

- One.. sample;.

€40 (Contro1

Locatan)

:One ‘sample ;eachi:

CR3-2, CR3-4, CR3-5,
CR3-6S, *CR3-6D, CR3-7

-CR3- 8 CR3 9 CR3 10

‘One ‘sample each:
;C 7, €10,.:C18%(A11

tro] Locat1ons)

C48b*,,

Dng.séﬁéig;#:CO4-

Grab. sample/Monthly

Grab
sample/semiannual

‘Grab

samp1e/quarter1y

Grab._

sample/quarterly

Semiannual sample:

Quarterlyh
Oysters and. .
.carnivorous. fish

‘Monthly. (when -
available);

Sample
compressed of three
(3) types of broad
teaf vegetation from

-each:Técation

Annual during

harvest: Citrus

Annual during
_harvest:

watermelon

Gamma spectral

ana1ysis/month]y

Tritium analysis on

each sample or on a
‘quarterly composite
-of monthly samples:

Gamma spectra1 and:

Tritium ana]ys1s/each
Samp1e :

Gamma spectial and
Tritium ana1ys1s/each
samp1e

‘Gamma spéctral

analysis/each sample

:Gamma spectra1
»ana1ys1s/each samp1e

Gamma spectral

'ana1ys1s/each samp1e‘_

*.Stations: C48a. and- C48b .are 1ocated ‘hear- the site boundary for: ‘gaseolis eff1uents in-the
tWo sectars: wh1ch y1e1d the h1ghest historical annual average D/Q values:
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TABLE 2-8

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN.ENVIRONMENTAL SAMPLES

Water Airborne Particulate | Fish Miﬁk." F°°d PFOdUCtSw
Analysis (pCi/1) or Gases (pCi/m’) (pCi/Kg; wet)  (pCi/1). (pC1/Kg, wet)
H-3 20,000%
Mn-54 1,000 30,000
Fe-59. 400 10,000
.Co-58 1,000 30,000
Co-60. 300 107000
Zn=65 300 20,000
Zr=Nb-95® 400 |
1£131 2 0.9 3 100~
€5-134 30 10 1,000 60 1,000
€137 50 20 2,000 70 2,000
‘Ba-La- 140@) 200 300

(a)For drink1ng water-Samples. This is 40 CFR Part’ 141 value hlf._v
patHway ex1sts, a value of 30; OOO'pC1/1 may be used ;. A

'(b)An equilibrium: mixture: of the parent and daughter 1sotope wh1ch conta1ns the report1ng
va]ue of: the parent’ 1sotope

_(gj,'Fdh.dfihking~Water samples onﬂy@
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‘TABLE 2-9

Airborne.
Particulate . _ ,
Water or Gases Fish ~ Milk  Food Products = Sediment
Analysis (pCi/1) (pCi/m>). (pCi/Kg, wet) (pCi/1) (pCi/Kg, wet) (pCi/Kg, -dry)

gross beta OﬁOi
3H 2000b

54mn 15 "136

59Fe 30° 260

58¢o 15 130

657n 30 260
35zr-Nb 15€

131y 1f 0.070° X w

e 15 0.05€ 130 15 0. 150
17 8 10:068" 150 18 - 80: 180"

14082214 C15¢ 15¢
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TABLE 2-9 (Continued)

TABLE NOTATION

a. The LLD* is the smallest concentrat1on of rad1oact1ve mater1a1 in a
sample that.will be detected with 95% probab111ty with 5% probab111ty of
falsely conc1ud1ng that a blank observation represents a “real™ signal.

For a particular measurement system (wh1ch may include radiochemical
separat1on)

LLD = 4. 665 /2. 22EVYe AAL).
Where:

LLD 1is: the 1ower 11m1t of" detect1on ‘as def1ned above (as p1cocur1e per
un1t ‘mass oF vo1ume),

sb1s_t & St dard deviation: of the background count1ng rate or of the:
counting: rate-of a. b1ank S$amplé as. appropriate (as courts per- m1nute),

"

E 5 the count1ng eff1c1ency (as counts. per d1s1ntegrat1on),

v 15 the: sampTe s1ze (1n un1ts of mass. or- vo]ume),

2. 22“1svthenﬁumbén~6fﬁd1S1htEQratnbh$:per;ﬁnnUtéNper pitbtUhf§§

"At is ‘the elapsed t1me bétween environmental co11ect1on oF ‘end"of the
_samp]e coTTect1on«per1od and time' of count1ng . :

manner that the:stated LLD's. w111 be ach1eved under rout1ne -
) tion: 0ccas1ona11y. background f1uctuat1ons unavo1dab1e small: samp]e
sizes; he presence of interfering nuclides, or other uncontro11ab1e '
c¢ircumstances may: render ‘these LLD's unachzevab1e In such cases, the:
contributing factors :shall be identified and descr1bed 1n the Annua1
-Rad1o1og1ca1 Env1ronmenta1 Operat1ng Report.
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TABLE 2-9 (Continued)

TABLE NOTATION

b: LLD for drinking water. If no:.drinking water pathway exists, a value of
3000 pCi/1 may be used. '

c. The specified LLD is for an»equ111br1um mixture of parent and daughter
' nuc11des which contain. 15 pCi/1 of the parent nuc11de

di. Othér peaks which are measurable and identifiable;. togethér with the:
rad1onuc11des in Table 2:9; shaltl be ideéntified and reported

e, Cs- 134 and C$-137 LLD's apply only to the quarter1y composite- gamma
~spectra1 ana1y51s not to: ana1yses of s1ng1e particulate filters.

:f,' LLD for dr1nk1ng water. If no dr1nk1ng water pathway ex1sts, the LLD: of'
gamfia- isotopic ana1ys1s may’ be used.

g. LLD for 15131 applies-ito ‘a:single Weekly filter:
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LAND USE CENSUS

2.12 A land use census shall be conducted -and shall identify the
Tocatian of the nearést milk .animal, the nearest residence and the
nearest garden* of greater than 500 square feet producing fresh
.1eafy vegetab]es in éach of the land based meteoro1og1ca1 sectors
within a: distance of five m11es

APPLICABILITY: At al71 times.
ACTION:

a. ‘With-a land use. census 1dent1fy1ng a 1ocat10n(s) that yields. a
~ .calg¢ilated doserv‘ dfse commitment greater than the values
_current1y be1ng ca]cuTated by: Spec1f1cat1on 2.9.1, identify the
‘new. 1ocat1on in the next Annua1 Rad1o]og1ca1 Env1ronmenta1
Operat1ng Report‘ :

b. Witha Tand use: census ﬁdentify1ng a location(s) which yields a
ca]cu1ated'dose_or dose comm1tment (v1a the Same: exposure

\which samp1es
;Spec1f1cat1oh

The new samp1
1ocat1on whi.

* Broad !eaf vegetatlon samp11ng:qay be- performed at the s1te boundary jn-the

.- Q G
~OF by consu1t1ng 1oca1 agr1cu1ture author1t1es, us1ng that
1nformat1on wh1ch w111 provide adequate results.
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INTERLABORATORY COMPARISON PROGRAM

2.13 Analyses shall be performed on radioactive materials supplied as
part of an Interlaboratory Comparison Program which has been:
approved by the Commission. A summary of the results obta1ned from
‘this program shall be included in the Annual Rad1o1og1ca]
‘Environmental Operating Report;

APPLICABILITY: At all times.

ACTTON:

=§3__W1th analyses not being performed ds required above, report the

" ‘corrective actions. taken.to prevent a recurrence to the
Commission-in the Annua1 Radioclogical Environmental Operat1ng
Report

E_RE(

2.13.1 No surve111ance requirements other than those required by the.
Inter]aboratory ‘Comparison Program
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DMINT v ROL

2.14 SPECTAL REPORTS

Special reports shall be submitted to the Nuclear Regulatory
‘Commission within the time per1od specified for each report. These
reports shall be submitted covering the activities “identified
below. A séparate Licensee Evént Report whén requ1red by 10 CFR-
50.73 (a), need not be submitted if the- Special Report meets the
requirements of 10 CFR 50.73 (b) in add1t1on to. the requirements of
the applicable referenced Specification.

A. Dose due to radioactive materials in. liguid eff]uents in -excess
of spec1f1ed Timits, Spec1f1cat1on 2.6,

B. Dose due to nob]e gas in gaseous effluents 1n excess. of
specified limits; Specification 2.8.

2. 8b 2.9a, or 2 9b (requ1red by Spec1f1cat1on 2'10),fw

:D. Dose due to I-131, I-133, Tritium, and rad1oact1ve part1cu1ates
with greater than eight day half- 11ves :
excess of spacified 11m1¢s, Spec1f1cat1on 27.9.

'Eu.sFa11ure to process 11qu1d radwaste, 1n excess of 11m1ts pr1or
to,release, Specification 2.3..

F. _Fa11ure to progess. gaseous radwaste, 1n excess of 11m1ts pr1or
to~ ‘release, Spec1f1cat1on 2.4, o

"Gf Measured 1eve1s of rad1oact1v1ty in env1ronmenta1 samp11ng
-medium in excess of the reporting Tevels: of Tab en:
averaged over any quarterly .sampTing per1od Sp.
32 11, "

CH gInoperab1e ‘Accident Range Noble Gas Eff1uent Mon1tor1ng fﬁ
Instrumentation, Spec1f1cat1on 2.2. o

T, Meteoro]og1ca1 mon1tor1ng channe1 1noperab1e for- more than 7
days, Spec1f1cat1on 2.15. . :

j« WGDT exp]os1ve gas.- mon1tor1ng 1nstrumentat1on 1noperab1e for
more than 30 days,. Spec1f1cat10n 2.16.
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METEOROLOGICAL INSTRUMENTATION

2.15 The meteorological monitering ¥nstrumentation channels shown in
Table 2-10 shall be OPERABLE.

APPLICABILITY: At all times.

ACTION:

" the hext. 10 days out11n1ng-§he cause ofhthe ma]funct1on and. the*-
plans. for restoring the channe1(s) to OPERABLE. status

2.15.1 Each- of the -above meteoro1og1ca] mon1tor1ng 1nstrumentat1on
:channe1s sha11 be demonstrated OPERABLE by the performance of the N

-shown 9n Tab]e 2 11.
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TABLE 2-10

METEOROLOGICAL MONITORING INSTRUMENTATION

o "MINIMUM ,
INSTRUMENT LOCATION OPERABLE

1. WIND SPEED.
‘Nominal Elev. .33 1
2. WIND DIRECTION

3. STABILITY CLASS. (DELTA:T OR SIGMA-THETA).

' Nominal E'lev . % 1

#9337 for sigma-theta. 175'-33' for delta-T.

NOTE:  'Back up-metecrological tower instruments may be Used to- meet
the' minimum operability requirement of ODCM specification 2.15.
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TABLE 2-11

METEOROLOGICAL MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

o CHANNEL ~ CHANNEL
INSTRUMENT CHECK  CALIBRATION

1. WIND SPEED:
Nominal Elev. 33" D SA:

2. .WIND DIRECTION:

.fy"'om“i nal. Elev. 33~ D “SA

3. STABILITY CLASS (DELTA-T OR SIGMA-THETA)

Nominal: Elev. ¥ D SA

*.33" forsigma-theta, 175" - '33' for delta - T .
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WASTE GAS DECAY TANK - EXPLOSIVE GAS MONITORING INSTRUMENTATION

Z;LG’ The Waste Gas Decay Tanks shall have one hydrogen and one oxygen.

monitoring channél OPERABLE.

APPLICABILITY: During WASTE GAS SYSTEM operation.

ACTION:.

a. .W1th the number of OPERABLE channeTs 1ESs than required above,

“(2) at 1east;9ncegpeh.24.hpurs during 6ther. operations:

b, If the .affected. chaniel(s) cannot be returned. to OPERABLE
‘status within 30.days,.submit a special report to the
Commission: pursuant“t “Specification 2.14 within 30 days
describing the reasons. for: 1noperab111ty and a schedu1e for
Cofrective .action.

21651 Thé Waste Gas- Decay Tank exp1os1ve .gas- monitering instrumentation.
o ..sha11 be demonstrated operable by performing: the CHANNEL CHECK,
-VCHANNEL FUNCTTONAL JEST, and CHANNEL CALIBRATION at the frequenc1es
wshown in Tab1e;2.12”

OFF-SITE*DOSE CALCULATION MANUAL Page 44



TABLE 2-12

WASTE GAS SYSTEM EXPLOSIVE GAS MONITORING INSTRUMENTATION

'SURVEILLANCE REQUIREMENTS

CHANNEL

o CHANNEL. CHANNEL FUNCTIONAL
INSTRUMENT CHECK CALIBRATION TEST

1. Hydrogen Monitors Qr M

D
- 2. Oxygen-Moiitors D Q* M:

~#The CHANNEL CALIBRATION shall include the use of standard gas samples’
«ontaining a n@minaT; : :

Hydroqen-Mohitors

& volume percént hydrogen, balance nitrogen.
: “4.volume percent hydrogén, balance nitrogen.

Oxygen:Moniters.

. ,1.voTUmé;percent Oxygeny.baﬁancé nitrogen.
. 4ivolume percent oxygen, balance nitrogen.

BA
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WASTE GAS DECAY TANKS

2.17 The quantity of radioactivity contained ih each Waste -Gas Decay

Tank shall be T1imited to less than-or equal to 39000 Curies:
(tonsidered as Xe 133).

APPLICABILITY: At all times:

ACTION:.

a. With the quantity of radiocactivity: in*any Waste. Gas Decay Tank
exceeding the above Timit, Vmme ately. suspend a]] additions of
radioactive material to that _ank and: w1th1n 48 hours reduce
the tank contents to within. 1ts 11m1t

2.17.1  The quantity of radioactive material conta1ned_1n edéh Waste Gas
Decay Tank shall be determined* tg- be w1th1n the 11m“t at 1east
once per 7 days:whenever radidactive

the tank, and at Jeast once: per ZTQ ours dur1ng§pr1mary coo]ant
'system DEGASSING operat1ons

Determ1n1ng that each waste gas decay 1s in comp?ianmecw1th ‘the 11m1t may

accordance w1th an. approved procedure '
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WASTE GAS DECAY TANK - EXPLOSIVE GAS MIXTURE

2.18

The concentration of oxygen in any Waste Gas Decay Tank shall be
limited to less than or equa] to 2% by vo1ume whenever the
concentration. of hydrogen in. that Waste Gas Decay Tank is greatef
than or -equal to 4% by volumg..

NOTE: Whenever the concentration of hydrogen in the bulk of the

‘waste gas header, including the cover gas of the reactor c¢oolant
bleed tanks, is greater than 4%, or the oxygéen concentrat1on is
.greater than 2%, then cons1derat1on shou1d be: given to ‘purging the

waste gds header w1th n1trogenﬁ-

APPLICABILITY: At all t1mes

ACTION:

Whenever the concentration of hydrogen in. any. Waste- Gas Decay Tank

15" greéater than or equa1 to 4% by volume;’ ‘and:

a. The cofcentration of oxygen in ‘that Waste Gas  Decay: Tank is;
- greater: “than 2% by volume, but less than 4

% by volume, without.
-delay begin- to reduce’ the oxygen concentrat1on to wwth1n 1ts
Timit.

B&_ Jhe concentrat1on of oxygen 1n that Waste Gas Decay Tank is;
greatér than-or .equal to 4%: by wvolume, immediately suspend

_add1t1ons of waste .gas. to that Waste Gas Decay Tank ‘and" ‘without

deTay’ begin: to reduce the oxygen .concentration to w1th1n 1ts

and oxygen mon1tors requ1red OPERABLEZby '
sampling. in “accordanceé: w1th Spec1f1ca_yon_ﬁww

6~act1on a
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OFF-SITE DOSE CALCUEATION MANUAL

~ RADIOACTIVE LIQUID EFFLUENT MONTTORING INSTRUMENTATION BASIS

The “radicactive liquid effluent instrumentation is provided. to
monjtor and control, as app11cab1e, the reéléases of radioactive
materials in Tiquid effluents ‘during actual or potent1a1 releases

»of Tiquid effluents: The a]arm/tr1p setpo1nts for ‘these

instruments shall be calculated in accordance with: the procedures
in the. OFFSITE DOSE CALCULATION MANUAL (ODCM) to- ensure that the

'CFR Part 20 The OPERABILITY and use of th1s 1nstrumentat1on is. )

consistent with the -requirements of General Des1gn Cr1ter1a 60, 63.

‘and 64 of Append1x A to 10 CFR Part: 50:

'RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION. BASIS

The ‘radioactive gaseous effluent 1nstrumentat1on is’ prov1ded_to
as: app11cab1e the re]eases of ‘radioactive

CULATION MANUAL .(ODCM) to'.

alarm/ ceur prior to exceed1ng.a i¥e- Boiin “\. rati
of 500 mrem/year'to the tétal body. The OPERABILITY ‘and.use of -
:th1s 1nstrumentat1on 1s cons15tent w1th the requ1rements of G“' ra

3.0 SPECIFICATION BASES
3.1
3'-.‘\2._:

momtor and contro]
343!

fSect1on II;A of Append1x I 10 CFR Part SO for 11qu1d effTuents
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3.4 WASTE_GAS SYSTEM BASIS

The requirement that these. systéms ‘be used when specified prov1des
reasonable assurance that the releases of" radioactive materials in
.gaseous effluents will be kept "as low as is reasonable achievable"
(ALARA) . This, spec1f1cat1on implements the: reéquirements :of 10- CFR
Part 50.36a, Genera1 Design Criterion 60 of Appendwx A to 10 CFR
Part SO and the. des1gn ob]ect1ves given: in Section. II.D of
,Append1x I to 10 CFR Part 50. The spec1f1ed Timits governing the
use of appropriate. port1ons of the systems were specified as a
suitable fraction.df the dose design objectives set forth in
Sections. II B8 .and: II C of Appendix T, 10 CFR Part 50 for gaseous
eff1uents '

3.5

:LIIUiDQFFFLUENTS CONCENTRATION .BASIS

Thws spécification is- prov1ded to ‘ensui e-that the concentrat1on of
radioactive materials: released in. 11qu1dwwaste effluénts to
“UNRESTRICTED ‘AREAS will be less than 10 timés~the: effluent
-concentration Timits. (E specified: in 10 CFR:Part 20. This
Timitation prov1de5fadd al -assurance’ that ‘the 1eve1s of

BIC.. The concentra_1on;
) {1 X} 1g; that amount of the:
:1sotope wh1ch-1f present in water wcu]d Ve d. dosé rate " of
500- mrem/yr at the surface. Typwca11y, over -90% - of-the noble gas
.re1eased 1n 11qu1d eff1uents at CR 3 15 Xe 133 The concentrat1on
: 2 f d: ‘rioblle -gases is. based:

is the contro111ng rad1o1sotope and
. a ~converted to an equ1va1ent
:concentrat1on in water ‘using the methods d cribed in. International.
;Comm1ss1on on Rad1oTog1ca1 Protect1on (IC\;;‘Pub11ca§1on 2.
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3.6 LIQUID EFFLUENTS DOSE BASIS

This spe¢ification is provided to implement the requirements of
Sections II.A. I11-A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements. the guides set forth -in
Section II.A of Appendix I. The ACTION statement provides the
requ1red operat1ng flexibiTity and at that same time implements ‘the
‘guides: set forth in Section IV.A of Append1x I to assure that the
re1eases of rad1oact1ve material in liquid eff1uents will be kept
"as.-low as is reasonably achievable” (ALARAY. The dose
€alculations in thé OFFSITE DOSE CALCULATION MANUAL (ODCM)
:1mp1ement the equirrements in Section IIL.A of Appendix I that
econformance h: the: guides of Appendix I be shown by ca1cu1at1ona1
hprocedures based on mbdels and data, such that the actual exposure
-of a MEMBER 0 THE PUBLIC through appropr1ate pathways 1s un11ke1y

_e l 109 "Ca1cu1at1on of Annua1 Doses to Man from
eS'of Reector Eff]uents for the Purpose of Eva]uat1ng

Eff1uent§ from Acc1denta1 and'Rout1ne Reactor Re1eases for . the
-Purpose of ImpTement1ng Append1x I " Apr11 1977.

gmay at t1me be w1th1n the SITE. BOUNDARY the occupancy of the
_ﬁMEMBER OF: THE PUBLIC. will be suff1c1ent1y Jow to compensate for: any
‘YAcrease in. the atmospheric diffugion factor above that for: the _
SITE BOUNDARY. The specified release rate limits restrict, at a11
‘times; the.corresponding gamma and beta dose rates above to a
MEMBER ‘OF  THE. PUBLIC at or beyond the SITE BOUNDARY to less than .of
“equa1 to- 500 mrem/year to the total body or to less than or- equal
to 3000.:mrem/year to the- skifi. These release raté Timits also
“restrict; at all rimes,: ‘the correspond1ng thyroid dose rate abové:
eb”ckground to a child via the inhalation pathway to less than or
equa1 to- 1500 mrem/year
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3.8 GASEOUS EFFLUENTS DOSE NOBLE GASES BASIS

This Specification is provided to implement the reguirements. .of
‘Sections: I1.B, ITI.A and IV.A of Appendix I, 10 CFR Part 50. The
-L1m1t1ng Cond1t1on for 0perat1on implements the guides set forth in
Section II.B of Appendix I. The ACTION statements prov1de the
requTred operat1ng flexibility and at the same time implement the
guides set forth in Section IV.A of Appendix I to assure that the
re]eases of radioactive material in gaseous effluents will be kept
"as. Tow as reasonably achievable" (ALARA) The Surveillance. '
‘Requirements implement the requirements in .Sectijon III.A:of’
-Appendix I that conformance with the guides of Appendix I be shown
by calculational procedures based on models and data such that the
actual exposure of a MEMBER OF THE PUBLIC through appropr1ate
‘pathways is unlikely to be substantially underestimated. The dose
‘ca¥culations established: for calculating the doses: due to: the
actual rélease rates of radioactive noble gases in gaseous -
‘effluents are :consistent with the methodology prov1ded in
'Regu]atory Guide 1.109, “"Calculational of Annual Doses: to.Man from
_Routine Releases of Reactor Effluents for ‘the :Purpose of Evaluating
_Comp11ance with 10 CFR Part 50, Appendik I,” Rev1s1on 1y October
. 1977 and Regu]atory Guide 1.111, "Methods for Est1mat1ng :
Atmospheric Transport and Dispersion of Gaseous: Effluents in
Routihe Releaseés from Light- -Water Cooled Reactors,” Revision 1,
=3Ju1y 1977 The equations prov1ded for determ1n1ng the air doses at
~and-* beyond the SITE BOUNDARY are based upon. the, h1stor1ca1 average
: atmospher1c conditions..

fSect1o “I_ C;of Append1x I.. Thé ACTION statements. prov.
‘required operat1ng f1ex1b111ty and at the same time imp
IER: et: forth in Section IV.A of Appendix I to assuré
'reTeases of ‘radioactive materials: in gaseous. eff1uent=w”

"as Tow.as§ i's’ reasonabTy achievable" (ALARA),. The. calc
smethods. spec1f1ed in ‘the Surve111ance Réqui remeénts: 1mp1
requirements in Section:III A.of Appendix. I that :confi ]
‘the guides of Appendix. I be shown by -cdlculational procedures yase
-on models and data, such that the actual. e”'osure of a MEMBER:OF
THE PUBLIC through appropriate pathways is: un11ke1y to- be
'substant1a11y underestimated. The methods for c3 _;Tat1ng the dose
due to the actual release rates of the: subject matérials are
consistent ‘With .the methodology provided in Regu]atory Guide 1 109
"Ca1cu1at1on of -Annual Doses to Man ‘from Routine Reéleases of
‘Reactor. Effluents for the Purpose of Evaluating ‘Compliance with 10:
:CFR Part 50, Appendix I,” Revision 1, October 1977 and Regu]atory
JGu1de 1.111, "Methads for Est1mat1ng Atmospheric Transport and
nD1spers1on of Gaseous Effluents in Routine Releases from Light-
“Water-Cooled Reactors,” Revision 1, July 1977. These ‘gquations
-also provide for determ1n1ng ‘the actua1 doses based upon. the.
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historical average atmospheric conditions. The release rate
specifications for I-131, I-133, Tritium, and radioactive
particulates with half- 11fe greater than. eight days are dependent
on the existing radionuclide pathways to man, in areas at and
beyond the SITE BOUNDARY. The pathways which were examined in the
development of these- calcuTations were: 1) Individual inhalation
of airborne radionuclides, 2) depos1t1on of radwonuc11des onto
green leaf vegetation with’ subsequent cohsumptiocn- by man,

3) deposition onto grassy areas where milk. animals and meat
producing animals graze with consumption of the milk and meat by
man, and 4) deposition on the ground w1th_subsequent eXposure of
man, :

3,10 TOTAL DOSE BASIS

This specification 45 prévided to meet thé dose limitations of
40 CFR. Part 190 that have now: been, 1ncorporated,
By 46 FR 18525.. The specifidation ires the preparat1on and-
submittal -of a Special Report whenevér: e calculated doses from-
plant radiocactive effluents exceed. twice the des1gn3ob3ect1ve ‘doses
of Append1x I. For sites conta1n1ng up to 4-reactors.

unlikely that the resultant dose to. a MEMBER: !
excéed the dose 1imits of 40 CER Part 190 if th
reactors remain w1th1n ‘the: report1ng requwrem_

'.b .

CFR part 190 11 and 10 CFR P
t1me1y request and fu]f1115 the

addressed in Spec1, cat1ons 2 5 thru 2 9 An 1nd1v1
considered a MEMBER OF THE PUBLIC: during:- -any- per1od ih wh1ch he/she
is engaged -ih-carrying out: any-operation that is.part: of ‘the
nuc]ear fuel cyc1e
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3.11 ‘RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM BASIS

Thé radiological monitoring program required by this specification
provides measurements of radiation and of radipactive materials 4n
those exposure pathways and for those radionuclides which Tead to
the highest potential radiation exposures of MEMBER OF THE PUBLIC
resulting from the 'station operation. This monitoring program
thereby supplements the radielogical effluent monitoring program by
vérifying that the measurable concentrations of radioactive-
matéerials and levels of radiation: are not higher than iexpected on:
‘the basis of the- eff]uent measurements and modeling. of. the
environmental exposure pathways Program ¢hanges may bé injtiated
‘based on- operational éxperience; o ST

The LLD & requ1red by Tab]e 2= 9““re cons1dered opt1mum for routing
env1ronmenta1 ‘measurements in 1ndustr1a1 laboratories.. The LLD s
for dr1nk1ng water meet the requ1rements of 40 CFR 141

3.12.  RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM LAND USE CENSUS BASTS'

This specification ”stprOV1ded -to ‘ensure that changes in the use of
-dreas, at or beyondwthe SITE. BOUNDARY are jdentifiad and” that
mod1f1cat1on$ to"th mon1tor1ng program are made_1f requ1req_hy the:

fo11ow1ng aésumpt1oh were used
,_used_For grow1ng broad 1eaf"“

33 RADIOLOGICA'ZENVIRONMENTAL MONITORING INTERLABORATORY COMPARISON
 PROGRAM BASTS D

The: requ1rement for pant1c1pat1on 1n an Inter]aboratory Compar1son
tProgram is provided to ensure that 1ndependent checks:.on ‘the
ﬁprec1s1on and’ accuracy'of the measurements of radioactjve -material
' onmental sample.matrices are performed-as part of the -

qua11ty assurance. program for environmental monitoring 1n order'to
demonstrate: that the results-.are reasonably valid..
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BASES

3.14 EXPLOSIVE GAS MIXTURE

This specification s provided to ensure that the concentration of
:potent1a11y explosive gas mixtures contaired in.’ ‘the Waste Gas Decay
Tanks is maintained below the f]ammab111ty Timits of hydrogen and
-oxygen Ma1nta1n1ng the coiicentration of hydrogen -and oxygen below
their flammability limits prov1des assurance that the releases of
radioactive materials will bé .controlled in conformance w1th the:
requirements of ‘Géneral Des1gn Criterion. 60 of Append1x A to 10 ‘CFR
Part '50.

-3.15. :WASTEEGAS'DECAY"TANKSJ

“Restr1ct1ng the quantity: of rad1oact1v1ty conta1ned in-each waste:
-gas decay ‘tank prov1des assurance: that in theevent. of- A
‘s1mu1taneous uncontrolled re]ease ‘of all the tanks contents, the:
resu1t1ng total body exposure to an- 1nd1v1dua1 at ‘the nearést
'-1‘s1on area boundary w11] not exceed 0 : : h1s is:

3.16:

Acontro111ng) of potent1a11y exp]osrve gas m1xturesn1n"the#Waste Gas
&Decay Tanks

3.17

Thi’s capab111ty is requiréd to evaluate the- needs -for initiating
;protect1ve measures to protect the hea1th and safety of” the public:
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METHODOLOGIES
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'SECTION 1.0
RADIOACTIVE EFFLUENT.

MONITOR. SETPOINTS: SPECIFICATIONS
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MONETOR:

_RBELEASE _ TYPE

. SETPOINT .
S ... SPECIFICATION

RM=A1

(Noble Gas)

RM-A1
(Noblé. Gas)

‘RM-A2

(NobTe '-Cas)_.

RM-A1Y

(Noble Gas) -

RM-=L2
{Gamma)

RM-L7"
(Gamma): -

*For composited samples’ the wesults from the wost recently completed analysis-are used:

OFF-SITE 'DOSE CALCULATION MANGAL

X

1.1-1

1.1-2

1.1-2

1.2-2

1,23

1,244

W/P

TABLE!Y' > RADIOACTIVE ‘EFFLUENT MONITOR SETPOINTS
'SETPOINT.
CALCULATION

1:341

;‘];._- 3 *i

1.3-1

1.3-2

1.3-2

1.3-2

Page. 57

SETPOINT

ADIUSTMENT

1:4-1

1 4 =2

1.4-3

1.4-4

1.4-5

1,46 & 1.4-7



GASEQUS EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-1
(Monitors RM-Al, RM-A2 and RM-All)

The dose rate at or beyond the SITE BQUNDARY, due to radidactive materials
released in gaseous effluents, is Timited as follows:

Noble Gases - 500 mrem/year (total body).
3000 mrem/year (skin)

I-131, I-133, Tritium

and Radioactive 1500 mrem/year ‘Cany organ via
particulates with the 1nha1at1on pathway )
greater than 8

day half-Tives

The radioactive gaseous effluent monitors. (RM- -Al; \RM-A2 and RM-Al1) shall
have their alarm/trip setpo1nts set to ensure that the above tota? body,
hoble gas dose rate Timit dis.:not exceeded
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LIQUID EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-2
(Mon1tors RM-LZ, RM-L7)

The concentration of radioactive materials in liquid effluents, released to
UNRESTRICTED AREAS, is limited to 10 times the effluent concentrations
specified by 10 CFR 20, for radionuclidés other than noble gases. ‘For all
dissolved or entrained noble ‘gases, except Xe-133, the concentration 11m1t is
2E-4-UCi/mk. For Xe-133 the concentration limit is 1E-3. uCi/mt. '

The radiocactive liquid effluent moaitors (RM=L2 and RM-L7) shall have the1r
a1arm/tr1p setpoints set to_ensure that the.above gamma, enmitting
concentration limits are not exceeded
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NUCLIDE ANALYSIS 1.2-1
REACTOR BUILDING PURGE. EXHAUST

NUCLIDE SAMPLE ' SOURCE L™ qucis/eo)

A. Principal Gamma Emitters ()

Mn-54

Fe-59 | . |

Co-58 Pré-release grab sample for Batch

LCo=60 Type ‘release: Weekly Particulate

Zn-65. |— Filter Analysis for- cont1nuous(c) 1x10-4/1x10-11

Mo-99. | ‘type release.

Cs=~134

s+ 137

Ce- 141

Ce-144

Kr-87 | Pre-rélease grab sample for Batch

Kr-88 type releasé: Nob1e Cas mon1tor o

Xe~133 [ during'batth;ahd¢q_ ﬂi 1x10-4

Xe-133m Grab sarple ‘within. ”f;

Xe- 135. startup, shutdown: or. > 15% RTP

Xe 138 ' ‘change in 1 hry,
:B. iodﬁne§13ir < Prés re]ease grab’ sample For- Batch NA/IX;0712

type release:; Week1y=charcoa1 filter
and-once. per:24 hr for-7 days f011OW1ng
.startup shut:dwn of > 15% RTP .change
in 1 hr if f13l concentration at

3 ) 10 CFR 20 Timit,

‘Sample: and: within -1x10'5
ig. Flooding: of '
; _ fjj.nce ‘per’ 7 days
wh11eacana¥-1s f]ooded

€. Tritium

D: -Gross Alpha MQnthTYzPartlguiéfeiEilteriépmép$ite. 1x10”H

‘E.  SF-89 30uarter1y Part1cu]§te Filter Compos1teg jlxlO-ll

F. Sr-90 “Quarteérly Particilate. Filter Composite 1x107H

a) Other 1dent1f1ed Gamma Emitters not Tisted in this’ tab1e shall be

L included, in.dose and setpoint calculations.

- (b)) The First: value*refers to the LLD for pre- re]ease grab sample; the second-

‘value refers to the LLD fér: weekly Particulate Filter Ana1ys1s
Cc) Reactor Bu11d1ng Purge is considered continuous after: a minimum of one.

Reactor Bu11d1ng volume has. been released oA a continuous bas1s (G.e:
first volume is a batch: type)
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NUCLIDE

NUCLIDE ANALYSIS 1.2-2

SAMPLE SOURCE

AUXILIARY BUILDING AND FUEL HANDLING AREA EXHAUST

Lo ® cuci/m)

Principal Gamma Emitters

Mn=54
Fe-59
Co=58
Co-60
Zn=65
Mo-99"
Cs<134
Cs-137
CeZ141:

_'Ce 144f:

:Kr 87

Kr 88

Xe 133m
Xe- 135
Xe-138

Iod1ne 131

Tritium:

Gross Alpha
Sr-89;

5290

- Other jdentified.Gamma Emitters not Tisted 1n .this table shall be included in- dose

(a)

ngkﬂy-ParticuTate Filter Analysis

:Monthly Grab SampTe .and.
3Cont1nuous Nob1e Gas monitor.

Grab sample within 2-6 hr- fo11owing

startup, shutdown or 2> 15% RTP

=change in 1 hr.

jber 24 hr for 7 days fo110w1ng startup
-shutdown or 3-15% RTP change in
1 hr if I-131 concentration at
s1te boundary > 10 ‘CFR 20 Timit.

fMonthly Grab Samp]e_and w1th1n

refue11ng canal and- once'pef 7 days:
twh1Te.cana1 is f]ooded

*Mﬁpth1y Parti;uiéfé3g¥iféP'Composifé

Quarterly Particulate Filter Composite

Particulate Filter Composite

and setpoint.calciilations.
The:first valie refers to. the LLD for pre- re]ease grab samplei the second value
refers to the LLD for week]y Part1cu1ate F11ter Analysis.
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NUCLIDE ANALYSIS 1.2-3
WASTE GAS DECAY TANKS

NUCLIDE SAMPLE SOURCE Lo quci/miy

A. Principal Gamma Emitters (2)

iﬁ+6$ [ - Pre-release Grab sample and Weekly 1x1074/1x10-11
- Mo-99 Particulate Filter Sample from RM-A2:

T.:x___ Pré-release Grab sample. Plxlo-é

8. Todine 131 "Weekly Charcoal Filter from RM-A2. 1x1071%

(a) -Other 1dent1f1ed Gamma Emitters not. 11sted An. th1s table sha11 be 1nc1uded an dose

~ and setpoint calculations..

(by The first: value refers to the: LLD for pre-release grab sample; -the: second:va]ue
‘refers to the LLD for weekly Particulate Filter Analysis. B
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NUCLIDE ANALYSIS 1.2-4

EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,

NUCLIDE

SECONDARY DRAIN TANK

SAMPLE SOURCE

LLD(uCi/m1)

(@

Principal Gamma Emitters

Mn-54
Fe-59
Co=58
-Co-60
Zn-65
Mo-99
Cs-134
Cs-137
Ce-141
Ce-144

€Y}

- Pre-release Grab Sampie

Todine 131 "Pre-Re1ease-QtaBﬂSémpfe

Dissolved and
Entrained- Noble

Gases

Tritium

" Mohthly Grab Sém?iéa

Monthly. Composite,

Gross Alpha _ Mdﬁth1y"éomﬁ555;e

Sr-90

=Ee+§§?

‘Quarterly Composite:
QuarterTy Composite

Quarterly: Composite

5x10-7

Ax10°

ix107
2;5;0755
1x10_7
'5x1078:
#§x1058;

1%10”

-Other 1dent1f1ed Ganma Emitters not listed in. th1s tab1e sha11 be included: in dose
and setpo1nt ca]cu]at1ons
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NUCLIDE ANALYSIS 1.2-5
SECONDARY DRAIN TANK AND/OR
PLANT CONDENSATE

NUCLIDE SAMPLE SOURCE LLDCuCi/m1)

A.  Principal Gamma.Emitters-(a}

Mn=54
Fe-59
Co-58
‘Co-60
Zn-65 | Weekly Corposite 5x1077
Mo-99 ' ’

Cs=134. |
Cs+ 137

B.  Todine 131 WeeklyComposite. 1x107
C. DESSOIVed}éhd“
Entrained Noble - e
Gases. fMéﬁthiyﬁGraﬁi§émp]e %107
0.  Tritium Monthly Composite 1%10™

E:  Gross Alpha Monthly: ‘Composite Ax107

F.  Sp-89 Ty Composite %107

G SF-90 QuisFter1y’ Composite “5%107

H.  Fe-55: Quarterly Composite 1x10?§“

(d)  Other 1dent1f1ed -Gamma Em1tters not 11§ted 1n th1s tab1e sha11 be- 1nc1uded in: dose
‘and setpoint ca1cu1at1ons
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PRE-RELEASE CALCULATIQN?ILB-I
GASEQUS RADWASTE RELEASE
1. INTRODUCTION
Prior to initiating a release of gaseous radwaste, it must be
determinéd. that the concentration of rad1onuc11des to be released,

and the flow rates at which they are released will not cause the
dose rate Timitations of Spec1f1cat1on L.1-1 to be: exceeded

II . INFORMATION REQUIRED

Results -of appropriate Nuclide Analysis from Section 1.2

IIX,. gALCULATIgN§
Nob1e Gas G amma Em1551ons

‘Dose Rate (Total Body) = T (X/Q)KiQj - -mréﬁ/yﬁc a.n
Noble. Gas Beta Emissions
‘Dosé Rate (Sk1n) (/DL + 1. 1M1) mrem/yr 1.2)

Iodnneh1313ond1ne:133].Trmtjum~kRad1oactrve;Part1chéfe§

Dose Rate (I,T,”) = 2 (X/QP;Q; mrenjyr. (1.3

‘where:,

K5 = The. total body dose- factor due. to,gamma’ emissions for-
each 1dent1f1ed nob.e'gas rad1onu_. _ ¢.1n,mrem/yr.per
_ uC1/m3 - (See Table 4,41

Ly = The: sk1n dose: facter?due ‘to. beta emissions. for edch

1dent1f1ed nob1e gas rad1onuc11d§

vin mrem/yr per uCi/m3,
(See Tab1e 4.4= 1). eyt pEr B

M5 :-The a1r dose factor due to gamma em1ss1ons for each

?dose to sk1n dése) (See Tab]e A 4 1)

'gases for the 1nha1et1on pathway,\1n mrem/yr per . uC1/m3-
(See Table 4.4-3).

Zdi_- E The release rate-of rad1onuc11des, 1, in: gaseous

effluent from individual release: sources, in pCifsec
(per unit, unless Otherwise spec1f1ed) Q1 = Effliient

stream nuc11de concentratwon X f10w Fate..
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Flow Rates (Variable - based on setpoint needs, nominal or maximum
values listed below.)

1) Reactor Building Purge Exhaust Duct = 50,000 cfm =
2.4 x 10’ cc/sec

2) Auxiliary Buiiding and Fuel Handling Area Exhaust
Duct=
156,000 cfm = 7.4 x 10" cc/sec

3)  Waste Gas Decay Tank Release Line = SO cfin max =
2.4 x 10* cc/sec

(X/Q = 2.5 % 10" sec/m. For all vent reieases. The highest
calculated annual average relative .concentration for any
area at .or beyond the unrestricted area boundary.

In order for a gaseous release to be- within the limits of specification
1:1-1, ‘the Projected Dose Rate Ratio (PDRR) must not :exceed 1. The PDRR for
éach 11m1t is ca1cu]ated as fol?ows

PDRR, = PDR_/ 500 .4y

PDRR_ = PDR_ / 3000 @:5)

PDRR,. = PDR,. / 1500 (1.6).
PDR;, = PﬁojettgdiDoserRate“fég;hg¥IOTALﬁBQpY'dge to noble gas emissions.
PDR, = Projécted Dose Rate .to, the SKIN-due to noble:gas emissions.
PDR.. = PrOJected Dose: Rate to anywo}gan due to 1nha1at1on of Jodine,

e tr1t1um and part1cu1ates with: half- Tives. greater than 8 days .

(=8
O
]

The a]]owab1e tota] body dose rate due to noble gas gamma emissions ‘in.
mrem/yr

53000;; 'Thérﬁ116Wab]é*Skipzd6§g rate dué-tévﬁébiésgas beta emissions ‘in -mrém/yr.

t;i;is_od E 'Tﬁ‘ez;-a-ﬁ-éwab]e;-:érgan :d'osef rate -%;hasmr;é’myy‘é_

1. 2 and l 3 are. so1ved;for each release type and: release. point

_s1ng or awa1t1ng re]eas'; ‘e1at1onsh1ps 1.4; 1.5, ard 1. 6 arek N

er assumed flow rates. If one or more of
d 146 are not satisfied, dction-must be taken to

redu e the the rad1onuc11de re1ease ate pr1or to initiating a: re]ease (or: to

reduce: the rad1onuc11de re1ease rate: already in progress) '

OFF-SITE*DOSE CALCULATION MANUAL Page. 67



The followihg actions are available to reduce the release rates at the three
release points.

1) . Waste Gas Decay Tanks

a) Release Valve may be throttled
b): Tank contents may be diluted
¢) Release may be delayed for longer decay time.

2) Reactor Building Purge Exhaust Duct

ay Dilution flow may be opened to reduce purge rate while ma1nta1n1ng
“the same flow rate.

3) Auxiliary Building and Fuel Handling Area. Exhaust

a) Reduce jnlet air supply to areas in Auxiliary Bu11d1ng to reduce
rad1oact1v1ty source rate to vent.

b) Identify and isolate .the sources of- radioactive re]eases into. the
Aux111ary Building.

Effluent Monitor LLD Determination

The%ﬁgja%iéﬁﬁulg;§§Véh«5é3§w1mé¥ be.used to calculate a monitdﬁﬂLtﬁi

LLD. = (4.664/B)/Slope

@.
il

Average monitor background count rate in cpm.

iSIGﬁg.éf monitor calibration curve ih cpm/uCi/ml..

el

o

(B
]
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PRE-RELEASE CALCULATION 1.3-2
LIQUID RADWASTE RELEASE
I. INTRODUCTION
Prior to initiating a release of liquid radwaste, it must be detérmined
that the concentration of radionuclides to be released and the flow rates

at which they will be released will not lead to a rélease concentration
greater than the limits of specification 1.1-2.at the point of discharge.

II. INFORMATION REQUIRED

Results. of appropriate Nuclide Analysis. from SeCtion'I:Z
III, CALCULATIONS
DTS&harge

Co . Ca +CXF m+_ Ca.. CT 'Cé + CFc_‘_ _
ECL; 2E-5 1E-4 @ ECLs ECLT ECLs ECL LB

Concentrét1on = 0,1{2

twhere:

'Cﬁf = The concentration of 1sotope 1, 1h the: gamma spectruma
.xcluding dissolved or entra1ned nob1e gases..

Co' = Total dissolved or entraingd nob]e gas concentrat1onp
exc1ud1ng Xe-133..

Cxeaiy = XE-133 concentration.

cr = Tritiun Concentration from-most recent analysis..

G = Gross alphd concentfation from-most recent .analysis:
Cs = ‘§r5$9; 90 Con;entratioh frbm:mest“recentuanaﬁ¥§js;
Cre = Fe-55 concentration from most recent ahalygfse..

E & Effluent Stream Flow Rate |

D = Dilution Stream F1ow Rate (Nuclear Serv1ces and Decay.
‘Heat. seawater flow onTy)

ECL = 10CFR20 Appendix B, effluent concentration 1'1'};n‘ﬁ:j1"'t..

If Discharge Concentration is less. than of equal to 1 the
d1scharge may be 1n1t1ated If D1scharge Concentrat1on 1§
assure that D1scharge Concentrat1on is not" greater than 1
:Changes include reducing tank concentration by decay or
d11ut1on, reduc1ng the:‘waste stream re1ease rate, or
increasing, dilution water flow. rate..
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PRE-RELEASE CALCULATION For IODINE EVALUATION

I. INTRODUCTION

In order to detefminegfhe iodine loading on the sample cartridges, |
the following assumptions are used.

A. The release rate through the Auxiliary Building and Fuel
Handling Area -exhaust duct is 7.4 x 10’ cc/sec. (156,000 cfm).

B. The rélease rate through the Reactor Building Purge Exhaust
Duct s 2.4 x.LO’cc/sec-(S0,000 cfm).

C. A limitless supply of un1form1y concentrated I-131 is ava11ab1e
' to supply the Exhaust Ducts;

D. The iodine filter has been’ installed for 8 hours and operating
at a constant flow rate of ‘944 cc/sec (2 ¢fm). Therefore;
total flow through the f11ter has beéen 2. 72 x lO’cc

II. CALCULATIONS

The Timiting concentrat1on of Iod1ne A the. vént which would result’
in a concentration equal to the 10 CER 20 11m1t at the site
boundary: is’ ca1cu1ated as fo110ws .

cv=or(X/QFK] (1.7
where RS ot |

v = 'TﬁéftdhcentratibﬁeqF:Radibiodihe‘%ﬁ:théfweﬁt ihruCi/écr

G = ‘The. 1
\2 X 10‘° uC1/cc

F -ﬁ%?The duct flow rate: .2:4 x 10%¢€c .
‘Building Purge Exhauist Duct. A4 X 107 cc/sec for the
‘Aux111ary Bu11d1ng and ‘Fuel Handemng Area Exhaust: Duct

K = 'Unntvconvensqon.cgnstan;l.1jX'10°1m/cc

XﬂQ; = The h1ghest ca1v, ed annua1 average concentrat1on for any
-area at-or- beyond:the unrestr1cted arear boundary, 2.5 x'10%
sec/my . :

.§61ang 1. 7 for the Reactor 8u11d1ng Purge exhaust vent y1e1ds

- Cvrpy: = 3,33 % _1_0'- uCi/fce

Solving eqn. 1.7 faor the: Aux111ary Bu11d1ng & Fuel” Hand11ng Ared
Exhaust vent y1e1ds

-G\’(z_\ng: = 1.1:X 10 pCi/cc
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In order to determine the total quantity of Iodine 131 collected on the
filter, the values of C above are multiplied by the volume assumed. to
have passed through the filter

Q = fkC,  (1.8)

where:
QI‘ = The total quantity of Iodine 131 collected on the fﬂter,
‘ in uC1
év_ = Thé concentration of Todine 131 in the vent in pCi/ec.
-f =. ‘The assumed total volume of vent athosphere that has§passed
ethrough the filter; 2.72 % 10’cc €2 CFM for 8 hours) N
k = The Iod1ne removal eff1c1ency of the f11ters 'QéQ%

So]vjngggqn, 1:8 for the ‘Reactor Bu11d1ng vent: y1e1ds

Uuy = 816 uCY |
Solving eqn., 1.8 for the Auxiliary Building and Fuél Handlihg Aréa vent
yields: ' ' '
_ "QI.'.(,AB)_ = 27.0 uCi: I
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Setpoint :Calculation 1.4-1
Reactor Building Purge Exhaust Duct Monitor (RM-AL)
{Batch Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and
determination of reléase rates and concentration Timits in accordance with
Section 1.3-1, the monitor setpoint requires adJustment to ensure that alarm
and pathway 1so1at1on occur if nuclide concentration limits aré exceeded.

METHODOLOGY

Reactor Building atmosphere is circulated through rad1at1on monitor RM-A6.
(containment atmosphere noble: gas monitor) and the: count rate is observed..
The’ containment. atmosphere monitor or Tocal-grab samp]es from inside the:
containment -building are used for source term evaluation to- ‘generate a
reTéase- permit. Reactor Building atmosphere passes through radiation monitor
RM-AL. dur1ng a-batch type releasé: ‘A fixed setpoint method is ut111zed to
insure that the most restrictive annual dose: Timit of 500 mrem/y total _body
i$ not exceéded. Th1s setpoint va1ue 11m1t g adjusted to. 250 mrem/y for
-each of the 2 gaseous. release pathways (AB & RB)- us1ng the wvent fraction.
term. Xe-=135 dose factor was ‘chosen based :on-years of actual sample data
from the station and also because this nuclide has. thé most conservative dose
.factor ‘of nuc11des 1dent1f1ed in the gaseous ‘source term of the facility.

The obta1ned value estab11shes the maximum, 1lowable: setpoint;, The RM-Al
‘normal’ range Hi a1arm/tr1p setpoint s adJusted to- this or a-more
-conservat1ve value-during the. batchfre1ease. e

cALCuLATION

RM A LHi Setpoint (1Cilec)=(VFR x 28317 cc/f3 % X/Q'x Ki x VF)<500 mrerivy

Which .reduces to:

T 5 250 miem/y: L - SE.- 4 4Cilcc
(7 4E7 ec/sec)(2.5E - 6sec/m3) (1 81E3 mxem} m3/ﬂCl“ i

where;

uCi/fce =  RM:AL normal- range f1xed“setp01: as.. volumetric
: nact1v1ty concentrat1on he actual caTcu]ated value =
7..5E-4 uC1/cc The: setpo1n;.1s conservat1ve1y .set at a
1ower wvalue: §f des1red An.alternate setpo1nt may be
used, if needed, utilizing the actual RB flow and
'subst1tut1ng 2 4E7 cc/ ;c 1n the above equatwon This

VF . = The vent, fract1on “that. port1on of the total plant:
- - gaseous, reWease assoc1ated with.this. :Vent and d1scharge
type. Value can 'be set to- a..number :between 0 .and 1.
The summation of the:vent fractions::.of RM-AL .and RM-A2
cannot éxceed 1. Typ1ca11y the .AB vent 0.5 and the
RB. vent = - 0.5

VFR = Vent11at1on f1ow rate: for Aux111ary Bu11d1ng 156 000
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conservatively for the RB vent and to standardize the
setpoint for a human performance factor. If needed,
the actual RB vent flow can be utilized, which is
50,000 cfm-or 2.4E7 cc/sec.

X/Q = 2.56E-6 sec/m3 for all vent releases. The highest
calculated annual average relative concentration for
any area at or beyorid the unrestricted area boundary.

K = bo_$e Factor from Table 4.4-1 for Xe-135 gamma total
body as 1.81E3 mrem-m’
HCi-y
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Setpoint Calculation 1.4-1A
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Special Release For Functional Testing of the
Reactor Building Purge System)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and determination
of release rates and concentration Timits in accordance with Section 1.3-1, the
monitor setpoint requires adjustment to. ensure that alarm and pathway 1so1at1on
occur f§f.nuclide concentration Iimits are exceeded.

METHODOLOGY

Auxiliary Building and Fuel Handling Area atmosphere is continuously passed
through: Fadiation monitor RM-A2. The. auxiliary building atmosphere can be
routed to the reactor building purge system to test the funct1ona11ty of the
“purge’ equipment. As suchf'the aux111ary building release criteria is. used for
the RM-Al monitor set up. A fixed: setpoint method is utilized to insure: “that
thé most restrictive annual dose limit of 500 mrem/y total body s not
exceeded This setpoint valué Timit is adjustéd to 250 mrém/y for each :of thé:
2 gaseous. release pathways (AB & RB): using the vent fraction term: Xe-135 dose|
factor was - chosen based on years of actual sample data from the station. and
a1so because this: nuc11”euhas the most conservative dose Factor of nuc11des
identified in the gaseous source term of the fac111ty The: obtained: value
establishes the: maximum allowable setpoint. The RM-Al norma1 ‘range ‘Hi
alarm/trip setpoint is adjusted to- th1s or a more conservative value to support
this functional surveillance.

hwhigﬂ-reduces‘tqi

[ 250 mrem/y-

=75E - 4 uCilce.
(7.4E7 cc/sec)(Z SE- 63ec/m3)(l 81E3 mrem - m3/,uC1 2727 EE

where
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MCifec = RM-Alunorm
' ' pco';entrat1on The actua1 ca1cu1ated va]ue 7 SE- 4
4Cifcc. The setpo1nt is: conservat1ve1y set. at a. lower:

value if des1red

VF o= The vent fract1on, that "portion of the total plant gaseous:
: ' release associated with this vent and- d15charge type:.
“Value: ¢an be sét to a number between 0 and 1: The.
summation of the vent fractions of RM- Al and RM-A2 ¢annot
exceed 1_ Typically the AB vent =03 5 & the ‘RB vent. = - 0. S

"VFR- = Vent11at1on f1ow rate for Auxiliary Bu11d1ng - 156, 000

X/0 = 2.56E-6 Sec/m3 .for all vent releases. The highest
ca1cu1ated annual average relative concentration for any
aree_at or beyond the unrestricted area bopndery?

K = Dose Factor from Table 4. 4-1 for Xe-135 gamma- total body as’,
1.81E3 mrem-m*
uCi-y
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Setpoint Calculation 1.4-1B
Reactor Building Purge Exhaust Duct Monitor (RM- Al)
(Special Release Following ILRT of
Reactor Building)

INTRODUCTION
Fo]]owing completion of the analyses required by Section 1.2-1 and
determination of release rates and concentration 1imits 1in accordance with

?Sectwon 1.3-1, the monitor setpoint requires adjustment to:ensure that a]arm
‘and pathivay 1so1at1on occur if nuclide. concentration 11m1ts are exceeded

"METHODOLOGY

‘ '1tor R Al . dur1ng

Reactor Building atmosphere is pass1ng through rad1at1on
a cont1nuous type release. A Fixed setpoil : .
that’ the most restrictive annual .dose 1imit of 500 .mrem/y, tota1 body is. riot
';exceeded This setpoint value Timit is adjusted to 250. mrem/y for - each..of
the 2 gaseous release pathways.(AB.& RB)‘ising the vent fraction ter. Xe-
135“dose factor was chosen based on years of actual samp1e data from the
‘station and also becaiise ‘this :ni¢19de has:the. most: conservative dose factor
ofnuclides identified in the gaseous source term of the fac111ty "The -,
obta1ned value -establishes “the maximum allowable setpointi : The RM=Al norma1
range -Hi a]arm/t ip- setpo1nt 1s adJusted to th1s or a more conservat1ve value
during this: re]ease

CALCULATION'

vt ad g

r-i'i"m%;-A'rﬁi‘fsetﬁo}a‘t-'(iizéi-yéé)_é(f\imx-283?1;"j_;;fz;'/;f_tax;-x/Q-x-aK;f-si VF) <500 mremfy

WHith ‘reduces to: e

e

VF =
~gaseous re?e_ - :
typeé. Value can be set to a number between 0 and 1
The summation. of the vent fractions of RM Al and RM- A2
-cannot exceed: 1 Aypically the AB’ vent 0 3 and the
RB vent = 0.5,

- VFR- = Ventilation flow rate for Auxiliary-Building =.156,000

o cfm or 7. 4E7<cc/sec This f1ow rate’ 15 be1ng used

-conservat1ve1y

_setpo1nt for a. human performance factor If nééded
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the actual RB vent flow can be utilized, which is
50,000 cfm or 2.4E7 cc/sec. '

X/Q = 2.56E-6 sec/m3. for aWT vent releases. The highest
calculated annual average relative concentration for
any area at or beyond the unrestricted area :boundary.

K, = Dose Factor from Table 4.4-1 for Xe-135 gamma total
body as- 1.81E3 mrem-m’
uCi-y.

OFF-SITE DOSE CALCULATION. MANUAL Page 76



‘Setpoint Calculation 1.4-2 _
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Continuous Type Releases)

INTRODUGTION

Following completion of the analyses required by Section 1.2-1 and
‘determination. of release rates and concentration: 1imits. in accordance with
Section 1.3-T, the monitor setpoint requires adjustment to ensuré that alarm
and pathway 1so]at1on occur if nuelide corcentration Timits dre exceeded:.

METHODOLOGY

‘Reactor: Bu11d1ng atmosphere s pass1ng through rad1at1on moni.tor RM-AZL. dur1ng
a.continuous type release. A fixed setpoint method is: utilized to insure:
that the ‘most” restr1ctjve_annua1 dose 1imit of 500" mré_/y total body: is not. .

: 'fcded This: sétpoint value Timit is adJusted_tO'ZSO mrem/y. for each- of
‘the:2 'gaseous release pathways (AB & RB). using the:vent fraction term: -Xe-
135: dose factor was chosen based on years: .of actua] sample data. from the .
stat1on and also- because this nuclide ‘has. the most’ conservativedose- factor
of ‘nuclides: 1dent1f1ed in the 'gaseous. $ource térm of the fac111ty The'.
obtained value: blishes the maximum allowable- setpoint. Thé normal range
Hi alarm/trip setpoint is adjusted to this or a more conservat1ve value
.week]y dur1ng continuous: reTeases.

CALCULATION

(VER x28317 cc/ft3 x X/Q xKix V)

RM -AlHiSetpoint (iCilcc) =

<500 mrem/y
Which' reduces to;

[ . 250 mremly _ } 75E 4;thc

(7 4E7 cc/sec) (2: 5E 6 sec/m3) (l 81E3'mrem - m3/,uCl )

= RM=Al norma¥l. range. fmxed‘setpo1nt ‘as: volumetric
1tywconcentrat1on ' tua’

VF =

' gaseous re]ease assoc1ated w1th th1s ven :
type. Value can be set to a number between 0. and 1
The summation of the vent Fract1ons of RMzAL -and. RM-
cannot exceed 1. Typ1ca11y the" AB vent = 0 5 and “he
RB:vent = 0.5.

VFR = Vent11at1on flow. rate. for Aux111ary Bu11d1ng 156 000

cfm or 7.4E7 cc/sec. This flow raté i béing used
conservat1ve1y for the RB. vent and to. standard1ze the:
_setpoint - for a human performance factor, If- heeded,.
the actual RB vent flow can be ut111zed which is’

50 000 cfm. or 2.4E7 cc/sec.
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X/Q = 2.56E-6 sec/m3 for all venf_re]éases. The highest
.calculated annual average relative concentration for
any area at or beyond the unrestricted ared boundary.

K = Dose Factor from TabTe 4.4-1 for Xe-135 gamma total
body as 1.81E3 mrem-m’
uCi-y
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Setpoint Calculation 1.4-3
Auxiliary Bu1]d1ng & Fuel Handling Area Exhaust Monitor (RM-A2)
{Continuous Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-2 and
determination of release rates and concentration Timits in accordance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur if nuclide concentration Timits are exceeded.

METHODOLOGY

-Aux111ary B;"Td1ng and Fuel Hand11ng Area -atmosphere is cont1nuous1y passing
through radi A f1xed setpo1nt method is utilized to

insure that, the 1 itof 500 mrem/y total body
is. not exceeded: - Th1s setp01nt va]ue 11m1t 15 ad]usted o 250 mrem/y for -

term 'Xe 135 dose factor was chosen based on years of actua] samp1e data

The‘obta1ned value: eStabT1shes the max1mum a11owab1e setpownt The RM A2
‘normal- range Hi alarm/trip setpo1nt is adjusted to this or a more
conservative value weekly dur1ng cont1nuous releases.

RM:-A2Hi Setpomt(,uCz/cc)=[VFRx 28317 cc/ft3x X/Q x:Ki x VF]< 500 mrem/y:
which reduces to:

- 250 mrefm/y.
c)'(2 5E 6sec/m3)(l 81 E3 nirem - m3/,uC1 y)

[(7457 cels } e

Where: SR

lower va_ue 1f des1red

VF' =  The vent fraction; that portion of the total plant
'-gaseous re1ease assoc1ated ‘With this vent and discharge
type. Va1ue ¢can be set to a number between 0. and 1.
Thesimmation .of the vent fractions of RM Al and RM-A2
'gcannot exceed 1. Typically the AB vent = 0.5 and the RB
vent =.0. 5

VFR = Vent11at1on f]ow rate for Auxiliary Building = 156,000
cfm or 7.4E7 cc/sec..

'XZﬁ' = 2.56E-6 sec/m3. for all vent releases. The highest
' ca1cu1ated ahnual average relative concentratién for
any area at or beyond the unrestricted area boundary.
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K = Dose Factor from Table 4.4-1 for Xe-~135 gamma total
body as 1.81E3 mrem-m’
uCi-y
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Setpoint Calculation 1.4-4
Waste Gas Decay Tank Monitor (RM-All)
(Batch Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-3 and
determination of release rates and concentration Timits in accordaice with
Section 1.3-1, the monitor setpoint requires. adjustment to ensure that -alarm
and pathway isolation occur if nuclide concentration 1imits are exceeded.

METHODOLOGY

Prior to.initiating a Waste Gas Decay
through radiation monitor RM-All anc e g
Factors are-applied to the observed- count rate to accou @\for background
radiation and vent fraction. The obtained value establishes. ‘the ‘ma mum.:
a]]owab]e setpoint. The alarm/trip setpoint is. adJuste %o this or a'more
conservative value weekly during continuous releases. If the concentration
of rad1onuc11des to be released is less than the effluent monitor LLD- "Net
CPM" 15 obtained frem the calibration curve by determining the CPM: wh1ch
corresponds to 20 pCi/cc, and PDRR is set equal. to 1.

CALCULATION
RM-ALL Setpoint (CPM)= [th CEM X VE % 24; 7]+Bkg
f PDRRx'P

where;:

Net.CPM- = The observed RM-All count -fate, in cpm, Tess
background; or- obtained from- the "ca“‘]sﬁ'bcaft‘-ion- ciirve.

VF = The vent fraction; thatjp ion of thg toral plant
-gaseous” re1ease assocwated\WTth thws vent and d1scharge
otype Value is equa] ‘to 0 5

quRR £  The nob1e gas: gamma em1ss1on Pr iected Dose Rate Rat1o

o calculatedin: accordance with: Section: 1. 3. This: ratio
§s the actual projected dose rate 'divided by the
allowablé dose rate referenced=1n.Sect1on 1. 3 1.
relat1onsh1p 1.4.

247 = The maximum pressurée (psia): wh1ch?RM All detector
chamber - shouTd be subjected to:. This corresponds: to. a
flow of 15 CFM from: the re1ease ]1ne to the vent..

P = Pressure .(psia). in RM-A1Ll at time of obtaining net.CPM.

Bkg = RM-Al1l backgrourd count Fate dn cpm.
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Setpoint Calculation 1.4-5
Plant Discharge Line Monitor (RM-12)
(Batch Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-4 and
determination of release rates and concentration Timits in accordance with
Section 1.3-2, the monitor setpoint requires adjustment to ensuré that alarm
and pathway 1so1at1on occur if nuclide concentration Timits. are exceeded.

METHODOLOGY

Evaporator Condensate Storage Tank or Laundry and Shower Sump Tank contents are.
circulated through radiaticoh monitor RM-L2 ‘and: returned to the auxiliary’
building sump to.obtain the actual count rate at RM-L2 for the .concéntration
contained in the tank for re1ease The observed: count . rate is adjusted- for
re1ease f]ow background and statisti¢al count1ng variations, particular to

The resulting :value is. used as the a1arm/tr1p setpo1nt
and RM 12 s adJusted to this or..a more conservat1ve value prior to initiating
the re1ease CIF the concentrat1on of rad1onuc11des to be re]eased is: less than:

CALCULATION
NICPM AF: E+D
RM- L2 Setpoint (CPM) = | s 11X % (E+D)]. #Bkg +33/Bke
EC:UﬂxECh)xE

where:
NetCPM ™ = “The obﬁerved RM-L2 count rate, in: Jepmy. 1ess back ground or
" ' vobta1ned from. the ca11brat1on curve. .
AF = 'Adm1n1strat1on Factor to account for error 1n setpo1nt

détermination. = 0:82

£Ci/(10 x ECLi) The ratio: of thesdctual gaiima ‘e tting. coricentrations

(echud1ng' issolved. and entra1ned gases) of the tank contents
to be release 10" times- as 1isted” 4n 10-CFR 20 the
3Eff1uent Concentr f1on Limits (ECL)

-thenEvaporator Condensate Storage Tanks and 40 gpm for" the
‘Faundry. and’ Shower Sump ‘Tanks.

:D? = The: d11u?56n f]ow from. the Nuclear Services. and-. Decay Heat
“Sea ‘Water: system in ga11ons per: m1nute

Bkg: = RM-L2 baCkgﬁguﬂq=gégn§}ratefiﬁ*cpma

3.3,/Bkg. = A statistfégﬁ spi \n\fbackgroUnd count rate which

represents ‘a: 99 95%'conf1dence 1eve1 on' monitor counting:.
This factor s ncluded to prevent 1nadvertent h1gh/tr1p
alarms due to.-random counts on the monitor:
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Setpoint Calculation 1.4-6
Turbihe Building Basement Discharge Line Monitor (RM-L7)
{Continuous Type Re]eases)

The activity re]eased through the Turbine Bu11d1ng ‘Basement D1scharge Line
Mon1tor RM-L7 is analyzed in .accordance with ‘Section 1.2-5. The setpoint 15
a fixed concentrat1on based on worst case nuclide released at the worst case
rate as. described in the. Methodo1ogy Section below: The ‘moni tor’ setpo1nt is
-adjusted to -ensure isolation of the release pathway if nuc11de concentrat1on&
Timits-are exceeded.

'METHODOLOGY

The a1akm/tr1p setpeint determination: is based on the worst -case assumption
that I-131 is the only nuclide be1ng discharged.” This: assumption: équates all
counts -on RM- L7 to I-131 w1th an ECL of 1E-6 uc1/m1 I-131 has- the.most
conservat1ve ECL of the nuc11des ava11ab1e to th1s re]ease-'ath and visible"

dtscharge cana1 and is. determ1ned by der1vwng the cpm from the RM L7M .
ca11brat1on curve whjch corresponds to a concentrat1on_of 1E—S uc1/m1 ‘and

CALCULATION,
RM-L7§ elpomt(CPM) [CPM >; (EtD]i‘ Brg i
CPM:. =
fECbs I 131) from the
E = The maximum release flow rate of water ab]e to be
' d1scharged in ga11ons per: m1nute S
D = The dilution flow from the Nuclear Serv1ces and ‘Decay Heat,
“Séa Water system in: ga]]ons per m1nute
Bkg . = ‘The background count rate at RM L7 1n <pm:.
33/Bkg = A statistical spread on the background count rate.vwhich

represents ‘a 99.95% confidence: 1eve1 oh monitor -counting,
This facter is included to prevent inadvertent high/trip
alarms due to random counts ofi the monitor:.
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Setpoint Calculation 1.4-7
Turbine Building Basement Discharge Line Monitor (RM-L7)
{Batch Type Releases)

INTRODUCTION
Following completion of the analyses required by Section 1.2-4 and
determination of release rates and concentration 1imits in ac¢cordance with

Section 1.3-2, the monitor setpoint requires adjustment to ensure that alarm
and pathway 1so1at1on occuf if nuélide concentration limits are exceeded.

METHODOLOGY'

Station Drain Tank (SDT=1) ¢ontents are circulated through radiation monitor
RM L7 and returned to the sump to obta1n the actua] count rate at RM L7 for

: a .I’NOI”E conservative
va]ue pr1or 10, 1n1t1’t1ng the re1ease I the concentrat1on of radionuclides.
to, be released is Tess than the eff1uent monitor LLD: use setpoint calculation

1.4-8:

CALCULATION

oo L Net CEMkAF x(E+ D),

RM+ L7 Setpoint: (CPM F- Bk + 3 %/Bk

L7 Setpoint (CPM) = [(ZC,UOxEChan] &
where®
Net CPM. = The:-observed’ RM<L7 count rate; in-cpin; Tess background.
AF = Administration Factor to account for error in setpoint
‘determination. AF = 0.8:

TCi/(10xECL) = The rat§'-of the actua] gamma em1tt1ng concentratwons
E -3 " The re1ease F1ow rate of waste to be discharged in .
C -gallons per- m1nute. A maximum f1ow rate of 600 gpm w111

be” used E

D;: = }The d11ut1on f?ow from the- N““.ear Serv1ces and Decay
Hea§:5¢a_Water §ymwgm 3n 9;; ons per m1nute

Bkg. & 'RM#L?’baEKgcqund'Cduhf raté'ipptpm;

?jﬂbkg = A §tatistical spread on thé Béékérbund count rate which

represents a '99.95%. conf1dence 1eve1 on monitor
counting. This factor is included to prevent inadvertent
h1gh/tr1p a1arms due to random .counts on- the monitor.
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: Setpoint Ca]éulation 1.4-8 o
Alternate Sgtpoints Methodology for RM-L.2 and RM=L7

The- fo11ow1ng ‘method - may ‘be emp?oyed to estabiish an upper bound. fixed
setpoint for RM-L7. Once . estab31f d; ‘the setpoint need .not be changed
fun1ess the ‘mo mf mm' - bai round changes s1gn1f1cant1y, or there is
‘@ s1gn1f1can-ﬂdhange in secondary p1ant activity levels.

lTh1s method may also be used to estab11sh setpoints for Taundry tanks. being
re1eased through RM- L2, and for. 1ow activity ‘(< monitor LLD) ECSTs.

Setpo1nt

o

[Ccpm/uCi/m). x (1E-5 uCi/ml) x DF x RF] + Bkg

_where:

cpm/uCi/ml The monitor responsé (slope)

Worst case effluent .Concentration limit, for major
gamma em1tt1ng 1sotopes in waste stream, multiplied by

1€-5 uCi/m

DF = The minimum dilution factor.baSed bh'héxﬁmum tank
discharge rate andzm1n1mum RW d11ut1on, 100 for ECSTs,
.. 240:for LSSTs, 30 for SDT 1 or CD re1eases through
.+ RM-L7.

=¥ Release fraction. RF ise that fract1an of site Tiquid
“‘releases a]]oc ted to a part1cu1ar Tiquid:effluent
_monitor. Th"sum of the'RFs for each 11qu._.eff1uent
"monitor must: < = 1.during periods of simultaneous :
r f_Tqu1d -effluent discharge points. Dur1ng;
' 1mu1taneous d1scharges are notumade;; RE -

7% Bkg = Q;;‘"“ background..
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CALCULATION OF INHALATION
PATHWAY DOSE FACTOR (P;)

Pi= K'IBR)DFAl mrem/ year per uCi/ ni®

whereé:
K = ‘A constant unit bfﬂéohversioh'*.106ﬂp€i/UCi
BR = The Breath1ng Rate of the- child age group = 3700- m3/year
DFAi = The maximum organ inhalation dose factor: for the child age

group. for the ith rad1onuc11de, in: mrem/pC1 The total
body s considered as an organ in- the selection of DFA..

;NOTEE For -the “inhalation pathway- P1 = R1R so va1ues of . P1 ‘may be'
taken fr'om Table 4. 4-3. -

References:

a1y 'NUREG-0133, Section 5.2.1.1
2) Regu]atory Gu1de 1.109, Table E 5, and Table E-9
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SECTION 2.0
RADIOACTIVE EFFLUENTS
‘DOSE REDUCTION SPECIFICATIONS.
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TABLE 11
RADWASTE REDUCTION SYSTEMS - DOSE PROJECTION:

SYSTEM 'DOSE PROJECTION.
SYSTEM JOSE PROJECTION

CALCULATION PROJECTION: FREQUENCY . FLOW DIAGRAM
T Sy

Waste
Treatment
Ventilation 2.171 221 M 2.3:1
Exhaust . :

Treatment’

“Liguid. - 2102 2.2-1 - 2.3-2
Radwaste R T :
Treatment:

« When: a Radwaste Reduction System-is not available for use;
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WASTE REDUCTION SPECIFICATION NO. 2:1-1

The WASTE GAS SYSTEM shall be used; as requiréd, to reéduce the radioatt1v1ty

of materials in. gaseous. waste prior to discharge, when prOJected month1y air

doses due to releases of gaseous effluents from the site to .areas.:at or
beyond the SITE BOUNDARY would exceed:

1) 0.2 mrad gamma/month *
2) 0.4 mrad beta/month *

AND
The VENTILATION EXHAUST TREATMENT- SYSTEM -hall:be: used as requ1red to

réduce. the- quant1ty of radioactive materials in gaseous waste pr1or to
d1scharge ‘when projected monthTy air doses due to reTease of gaséous-

effTuents from the 's1te to areas at .or beyond the SITE BQUNDARY wou]d exceed:

1? O,B,mremqgo anyvorgan/mqnth'#

‘Dases. due. to gaseous reledses- from the site sha11 be: prOJected at. Teast ‘once

per 31 days

# The T1m1ts of the: lOCFRSO Append1x I, paragraph Bl'”T”feF{% were
reduced to_ﬂ/4 of the monthTy portion of the annual: 1imit-as. -explained
in corréspondence among AIF, Utilities. and the NRCG dated Decenber 24 ;-

_1981

References:.
1) Plant ‘Procedures
.2) Correspondence ‘C. A. Willis (NRC) to S. Pandy (Frank11n Research Center).

.dated 11/20/81 and AIF letter to-AIF 'subcommittee on - RETS dated-
12/24/8%.
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“WASTE REDUCTION SPECIFICATION NO. 2.1-2

The LIQUID RADWASTE TREATMENT SYSTEM shall be used,. as required, to reduce
radioactive materials in 11qu1d wastes prior to the1r discharge, when
projected monthly doses due to Tiquid effluents d1scharged to. UNRESTRICTED
AREAS would exceed. the fo110w1ng values:

a. 0.06 mrem whole body/month %

b. 0.2 mrem to any organ/month *

Doses due to liguid releases shall be projected at least once per 31 days.

il The Jimits of the: 1OCFRSO Append1x I, paragraph A criteria wers ; reduced
to 1/4 of the month1y port1on of the annua] limit as. exp1a1ned in
correspondence amohg AIF, Utilities and ‘the NRC: dated: 12/24/81

.References:

1) P]ant Procedures

2)- 3Correspondence C.A. W11115 *(NRC): to S.. Pandy (Franklin Research Center)
dated 11/20/81 and AIF letter to AIF: subcomm1ttee on RETS dated.
12/24/81. - .
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DOSE PROJECTION METHODOLOGY 2.2-1
GASEOUS RADWASTE

I. INTRODUCTION.

Crystal R1ver Unit 3 operating practices require use of the WASTE
GAS.'SYSTEM (Waste Gas: Decay Tanks). The normal releasé paths for
gaseous. eff]uents are via the VENTILATION EXHAUST TREATMENT SYSTEM
(HEPA and Charcoal F11ters) The operab111ty of the VENTILATION _
EXHAUST TREATMENT SYSTEM. is. controlled by Section 2.4 of Part T of
the ODCM:

. 'As. 10ng as these practices ‘and specifications are maintained, the
radwaste reduction .requireniénts of Part I, Section 2 are-.met, and.
there is no need togpr:J,ct doses prior to the%re1ease of gaseous
radwaste

Dose prOJect1on ca1cu1at1ons ‘will ‘be necessary if either system is.
not “available: for use..

- 31D /NDQ
“where:
D, = V?ﬁdjgeted.ﬁose (monthly).
5& = aCurrent quarter cumulative dose, 1nc1ud1ng ‘projection:
i For reTease ‘under evaluation,
uNDQ; = ‘Number of. days into: quartér, where the quarterly
' ;per1ods -dare:
January 1 through March 31, ApriT 1 through June 30
'JuT 1 through September 31, October I through '
iDecember 31.
References:

1) ESAR 5.5.1, '5:5.2
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DOSE PROJECTION METHODOLOGY 2.2-2
LIQUID RADWASTE

I. INTRODUCTION

Crystal River Unit 3 operating practices require Tiquid radwastes
:(except for Laundry and Shower Sump waste and Sécondary Drain Tank
waste) to be processed prior to releasing them to the env1ronment

As long as these practices aré maintained the radwaste reduction
requirements of Section 2.3 of Part I of the ODCM are met, and there
i$ no need to project doses prior to the rélease -of liquid radwaste.

II.  CALCULATIONS

Dose preojection ca1cu1at1ons Will. be necessary if there is-a
malfunction of LIQUID ‘RADWASTE “TREATEMENT SYSTEM equ1pment and 11qu1dl
radwaste must be released w1thout prior treatment.

- 310,/NDQ
where:
Dp = Projected Dose (monthly).
Dé & Current quarter cumulative dose, 1nc1ud1ng pro;ect1on for
' reledse under eva1uat1on
NﬁQ = Number of days 1nto quarter, where the: quarterTy per1ods
are:
January 1 through March 31 Apr11 1 through Jurne: 30
July 1. through September 31, October 1 through
iDecember 31.
‘References:

1) ODCM Part I, Section 2.3 and 3.3,
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TOTAL DOSE SPECIFICATION 2.3
(LIQUID AND GASEQUS RELEASES)

The calendar year dose or dose commitment to any member of the
public, due to releases of rad1oact1v1ty and radiation from uranium
fuel cycle sources shall be limited to less than or equal to 25
mrems to the whole body or any: organ, (except the thyroid which
shall be Timited to less than or equal to 75 mrems).

This specification 1is. satisfied by meet1ng spec1f1cat1ons 4.1=1,
4.1- 2, and: 4. 1 3

If doses. exceed twicé the limits of spécifications 4.1-1, 4.1-2,
and 4.1-3 then an ana]ysmstsha]] bé. performed..to conf1rm cont1nued
compTliance with 40CFR190(b) .

‘Réferences:
1) ODCM Part I, Section 2:10:

2) Plant Procedures
3) 40 CFR 190
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EFFLUENT FLOW DIAGRAM - GASEQUS

2.3-1

To Atmosphere

HEPA. & | 'filh

Rx Building [ - Charcoal
: Filter

HEPA &
Charcoal
Filter

Control .Complex:
iNue 'Sx Rn Hoods. |

Prim..Lab Hoods:.

TRM A7 e . L

”Spept'ﬁdgl_ :
_ Penetratiori Cogling. [

Filters Decon |
Room: Valve -
‘Stats 199’

B

_Condenser Offga

Demins |
119’

Décay Heat:
Spent' Resin
| ‘Waste Pumps
1 Valve Stats

‘Heat Hx
Vault.
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Waste Gas Area” |

‘Sample Area
Hood .CBAST &
CWST. ‘Pumps.
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EFFLUENT FLOW. DIAGRAM - LIQUID

|From MWSH

lFrom Demins|

2.

[ 1&S Sump |

LSST-A __3{f g
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lNSSW Systen

| rwe

A

: 1
2K

"RWP'

2B

RWP

|

o Unie 3

| Discharge Canal
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RADIOACTIVE EFFLUENTS

SAMPLING. SPECTFICATIONS
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TABLE IIIX

GASEQUS AND: LTQUID EFFLUENT REPRESENTATIVE SAMPLING

RELEASE_TYPE _
REPRESENTATIVE SAMPLING

SOURCE OF EFFLUENT METHOD
BATCH CONT.

Evaporator X 3.1-1
‘Condensate

Storage

Tanks

Laundry and X -t
‘Shower" Sump

Tanks

Secondary X X 311, 3152
‘Drain Tanks

X 3.1-2

Waste Gas X ' 3.1-3
Decay, Tanks: - -

‘Reactor Bldg. X X 3.1-4
- Purge Exhaust.

- Auxiliary Bldg. X 314
& Fuel-Handling

Area Purge

,§thu$ﬁ.f\_w

X 3.1=5

-and’ Equipment.
_Hatches Open
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N Representative Sampling Method No. 3.1-1
(Evaporator Condensate Storage Tanks, Laundry & Shower Sump Tanks;,
Secondary Drain Tank)

To obta1n representat1ve samp]es from these tanks, the conténts df'the tank

samp]e will be co]]ected upon comp1et1on No add1t1on5 of 11qu1d waste. will
be-made to this tank until completion of the release.

Representative Sampling Method No 3.1-2
(Secondary Drain Tank and/or Plant Condensate)

A representative sample may be obtained via.grab sample of the Turbine
Building Sump or the Secondary Dra1n Tank Plant Condensate. or from the
release compositor..

'Répfesentative Samp1ing Method No; 3.1
(Waste Gas Decay Tank)

Representat1ve -gas, Godine, and. particulate samp1es are. drawn from the waste
{gas decay tank samp?e 11nes

TNo add1t1ons of waste: gas is. allowed inte a tank fo11ow1ng samp11ng unt11 ‘the:
re1ease has been comp]eted

Representat1ve Samp11ng Method No. 3.1:4
(Reactor ‘Building & Auxiliary Building & Fuel Hand11ng Area Exhaust)

,Reactor Bu11d1ng Purge Duct 1s taken form rad1at1on mon1 RM:= A6=pr1or to’ a
purge.and is drawn from radwat1on monitor RM-Al dur1ng a purge The samp]e

for the ‘Auxiliary Building and Fuel Hand11ng Area Exhaiist Duct 15 ‘drawn: from
RM A2 during venting since this is. a continuous release pathway

If :samples cannot be obtained from the ducts of the Reactor or: Aux111ary
.BuiTding, samp1es can be obtained from aréas of these buildings ‘that.are.
.considered -to be: representative of the rad1onuc11de concentrations présent
throughout the respective buildings. Sampling times. and volumes. should be:
established to assure the LLD Limits of Sections 1.2 and 4.2 for the
radionuclides can be met:
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Representative Samp11ng Method No. 3.1-5
(Reactor Building With Personnel And Equipment Hatch Opehed)

The fo11ow1ng guidelines do ‘not apply when the Personnel Hatch or Equlpment
Hatch is closed, or when a structure, siich as a woodeh door, is used in lieu
of either Hatch. By hav1ng one of these hatches closed, sustained drafts.
through the RB are prevented.

Guidelines:

The Reactor Building purge exhaust fans should be operational and. the supply
fans shut down. If the purge: exhaust must be.shut down then either the’
personnel hatch or equipment hatch openings. shou1d be closed if .operational
conditions allow. :

Monitor the Reactor Building rec1rcu1at1on system by using: RM-AG:-6F ‘by- taking
genera] area air samples:

Other Considerations:.

Degds and depressurize”tﬁé\ReaCtor'Coo1ant System;

:Note' *Refuel 16 outage w111 require.an add1t1ona1 open1ng in the Reactor
Bu11d1ng wall to facilitate -steam generator rep1acement~ The: above
guidelines/considerations:. $til11 apply with the steam generator rep1acement
opening: treated as-a: second. equ1pment hatch

Representat1ve Sampling; Method No.. 3. 1 6
(Reactor- Bu11d1ng Dur1ng Integrated Leak>qwue Test)

-samp1es cannot be taken “from RM- A6
tesand: trwt_um samp1es may be: obta1ned
nt; sampling apparatus or ‘the

Dug to: bu11d1ng overpressure prepury
Représentative gas; 10 _pal
from the; Intermed1ate Bu11d1_g cor
Post-Accident Samp11ng System

Representative .gas,.. 1od1ne, part1cu1ate and. tritium samb]és may also'be:
obtained from:'RM-A6. prior to pressurizing: thezRB or RM-Al samples. collected
from the priof: '‘RB purde permit may be used agenerate the ILRT Batch re1ease
permit if ho.changes’ to source term-are obsérved. = :

‘Reference: Telecon- FPC (Dan Green Dan Wildef) to NRC (Char]es W1111s) dated

03/15/85 at 0930;: SubJect Personne1 and Equ1pment Hatch Openings.
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SECTION 4.0
'RADIOACTIVE EEFLUENTS

.DOSE ‘CALCULATIONAL SPECTIFICATIONS'
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"?muww o

Noble:Gases. 4:11

Radigiodines,

'Rad1oact1ve

Particulates, 4.1-2

‘Radionuclides
other than
Neble Gases

Ligquid Effluents:
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| ANALYSTS

CUMULATIVE DOSE CALCULATION

NUCLIDE

.. _4".'2-:?1'-, -zi'.z-z- |
4.2-3

4.2-3

CALCULATION .
METHODOLOGY'_ o

4.3-1.

4;3?@
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'DOSE SPECIFICATION 4.1-1
" (NOBLE. GASES)

‘The air dose at er beyond the SITE. BOUNDARY. due to radiocactive noble gases
reledsed in gaseous effluents sha11 be limited as follows:

1), During any calendar guarter, <5 mrad gamma, and < 10 mrad beta
rad1at1on

2)-:Dur1ng ahy .caléndar year, <10 mFad gamma, - and < 20 mrad beta
=rad1at1on

Cumu1at1ve dOSé confr1butions fOr ihe current ca1endar quarter and current

References::

1) ODCM=Paﬁﬁ-I;TSéé%ﬁon5§¥§;
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DOSE SPECIFICATION 4.1-2
(RADIOIODINE & PARTICULATES)

The dose to-a MEMBER OF THE PUBLIC from I-131, I-133, Tritium and radioactive
particulates with half Tives of greater than 8 days in gaseous effluents.

released from the site to areas at or beyond the SITE BOUNDARY shall be
Timited as follows:

&) Q@rihg'éhy calendar quarter, < 7.5 mrem to any organ.

2).. zﬁukiﬁg}anygcaieﬁaaf_year,-5.1S~mrem'to'any:organ:

Cumulative. dose calculations for the current calendar quarter and current
‘calendar - year ‘'shall be determined at Teast once per 31 -days..

References:

1). ODCM Part I, Section 2.9.
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DOSE SPECIFICATION 4.1-3
(LIQUID EFFLUENTS)

The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive

materials in 1iquid effluents released to UNRESTRICTED AREAS shall be Tlimited

as -follows:

1). During any calendar quarter; < 1.5 mrem- total ‘body:

2)  During any calendar quarter, S‘S-mremnany'qrg$n5
3) During any calendar year, < 3 mrem total body.

4) During any calendar year, x 10 mrem any organ.

Cumulative dose contributions from liquid effluents shall be determined at

least once per 31 days.

References:

1). 0DCM: Part I, Section 2.6
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__ NUCLIDE ANALYSIS 4.2-1
REACTOR BUILDING PURGE EXHAUST

NUCLIDE SAMPLE SOURCE fLLD(b)CuCi/m])
A. Principal GammérEmitters.(a)
Mn-54
Fe-59
Co-58 Batch release part1cu1ate f11ter
-Co-60 for Batch Releases.. ‘Weekly _ ..
In-65 — Particulate Filter Analysis for 1x10-4/1x10-11
Mo-99 continuocus(c) type-release..
Gs-134
Cs-137
Ce-141
Ce-144
Kr-87 : Pre-release grab. sample for Batch _
type releasé. grab ' 1x10~4
i for continuous typerrelease
B: Iodine 131 Batch release tharcodl . filter - -NA/i xfldﬁlz
"Batch Releases: Weekly char e
‘f11ter for cont1nuous re]eases
C.. Tritigm | Pre-release Grab Sarple. 1x10”®
D.. :Grdssuﬁi@ﬁé; ;Month]y Part1cu1ate F11ter Compos1té ‘1*10;11
E: Sr=89: 'Qua!-»“tefﬂ}y =Ea_,nti:_cu1a,t¢_.'Fﬂ.te'r-'comp_os.ii;e:__ 1_;(,1'0’-11"
Fo 5000 late Filtér Composite: dx107HH

‘¢a) Other 1dent1f1ed Gamma: Em1tters not 11sted in- th1s ‘table sha]T be 1nc1uded $he
~ dose calculations.
(b) The first value refers. to the LLD _or préa= re]ease grab sample;. the second va]ue
. refers to the LLD for: week]y Part1cu1ate F11ter Ana1ys1s
i(c) Reactor Building Purge is considered continuous. after minimum of one. Reactor
' _Bu11d1ng volumes- have been re1eased on a cont1nuous bas1s (i.e.; first® one-
volume is: a batch type)
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NUCLIDE ANALYSIS 4.2-2
AUXILIARY BUILDING AND FUEL HANDLING AREA EXHAUST

NUCLIDE ‘SAMPLE ‘SOURCE LLD(b)(uCi/m])

A..  Principal Gamma Emitters (@)

Mn-54
Fe-~59
Co-58
Co-60
Zn-65 — Weekly Particulate:Filter Analysis 1x1074/1x10711
foces /-Particuiat €| : o8,

C5-134
C5-137
Ce+144.

Kr-87
Kr-88
Xe-133. | Monthly Grab. Sample 11x1074-
Xe-133m lonthly-G U

Xe-135,
Xe 138

8. Iodine 131 Weekly Charcoal Filter Analysis. ixio™*
C: Tritium sMonthly GrabSample. 107
0. ;éﬁos@aaiﬁha. Maﬁﬁhﬂyyeérticqiate Filtéf~§9mp6sé¢§= \13197113

E: Sr-89, ‘Quarterly Particulate Filter Composite.  1x10 %

FSr-90 ‘Quarterly Particulate Filter Composite,  ix107H"

(é) Other identifigd: Gamma Em1tters not listed in: this table sha]] be 1nc1uded in
" 'dose calculations. : ‘
(b) The f1rst value: refers to the LLD for pre- re1ease grab samp]e, the second value
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‘NUCLIDE ANALYSIS 4.2-3
WASTE ‘GAS' DECAY TANKS.

NUCLIDE SAMPLE SOURCE o™ quci/m)

A. ﬁr?ncipal Gamma Emitters

Mn-54
Fe-59
'*Co 58
*Co 60

I — Weekly Particulate Filter-sample: (From RM-AZ) 1x10-4/1x10- 11

. Pre-refease Grab sanple 1x10-4

B Todine 131 Weekly Charcoal Filter (from RM:AZ) w107

€a) Other 1dent1f1ed Gamma Emit

. ‘dése and setpoint ca]cu1at1ons .

(b)Y The first value refers to the LLD for pré-releéase grab sampTe, the second value
B refers to. the LLD for: week1y Part1cu1ate F11ter Ana1ys1s

‘Aot Tisted in this table shall be:included in-
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NUCLIDE ANALYSIS 4.2-4

EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,

NUCLIDE

'SECONDARY DRAIN TANK

SAMPLE SOURCE

LLDCuCi/ml).

@

|-ce-144-

Prihcipal ‘Gamma Emitters (a)

Mh=54
Fe<59
Co=58
Co-60
Zn—6 S
Mo-99:
Ce-141

Iodine 131°
Dissolved and
Entrained ’Noble.

Gases

Teitim

Gross ATpha

R Sr?$§

5050

Other idéntified (
dose calculations:

‘Quarterly Comp

tbbarféﬁTy f

'PreﬁgéleaSeuGrabHSample

Monthly Grab Sample

Morith1y: Compos te:

tMoq;h1¥ﬁf6Mbositei

omposi te:

‘Quarterly: Composite’
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1x107°

1x10™>
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NUCLIDE ANALYSIS 4.2-5
SECONDARY DRAIN TANK AND/OR
PLANT CONDENSATE

NUCLIDE SAMPLE SOURCE LLD(uCi /m1)

A.. Prifcipal Gamma Emitters (a)

Ml’l"54
Fe-59
Co-58-
Co-60- | N
Zn=65 [ -Weekly Composite 5%1077"
'Cs-134
|Cs-137 |
-Ce=141
Ce-144

B. quine 131 Weékjy.COmpqgite .1x19-6

Monthly Grab. Sample ixig™

D:.  Tritium . ‘Morithly Conposite X105

1 @n@éswA]pha; Monthiy"tbmeSite~ -1*10?2

Quarter'! y ‘Composite 5x 10'-'_.8
Quarterly Conposite. sx1078

Quarterly Compdsité '1X;Q5§J

(a) Other -identified Gamma Emitters not listed in this-tabTe.sﬁaTi'be included in
dose -calcylations: |
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DOSE CALCULATION 4.3-1
(NOBLE GAS)

The air dose at or beyond the SITE BOUNDARY due to nobte-’ gases released in
gaseous effluents is calculated as follows:

Dy = 3.17 x 10°% M (X/QQ, mrad

3.17 x 10*3 N(X/QQ, mrad
where:

'Dy = The air dose . at or beyond'the SITE. BOUNDARY due to gamma
emissions from noble gases in gaseous. effluents in
mrad/time perwod

_Dﬁ = The air dose at or beyond the SITE BOUNDARY due to beta

mrad/tine per1od
3.17 x 10° = The number of yearS-iﬁ“dﬁéfseééhd»jyr/séeg

'ssxons for each
ﬂ<mrad/year per uC1/m%.

M. = The air dose factor due to gamma. .
identified noble .gas rad1onuc_ﬁde,

: 1 e to- beta em1ss1on5'for each
'1dent1f1ed noble gas rad1onuc11de *nnkmrad[year per uC1/mﬁ

‘X[Q = The h1ghest ca1cuTated annua1 average re1at1ve .
concentration fo._ at or beyo d%the UNRESTRICTED AREA
Boundary, 2.5 x 10 sec/m’

Q = Total. uC1 of 1sotope 4 re1eased dur1ng the calenda
quartér: or ‘calendar- year, -as' appropriate..
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DOSE .CALCULATION 4.3-2
(RADIOIODINES & PARTICULATES)

The dose to an individual at or beyond the SITE BOUNDARY due to I=131, I-133;
Tritium and radioactive particulates with. half 1ives of greater than 8 days
is calculated as follows: _

= 3.17 x 10" T WRQ, mrem

where::

D = ;The radiation dose to..an 1nd1v1dua1 at or beyond the
' PUNRESTRICTED AREA,BOUNDARY, Gn mreni;.

R = ;The ‘dose-factor for” each 1dent1f1ed rad1onuc11de, iy 1n
'mﬁ(mrem/year,mper qu%u :

W = X/Q for inhaﬂatﬁéﬂ.pathway, QQSJX_lOf:§ec/mi'fhess¥fe
- boundary and- 7.5 x 107 sec/m” at:the critical receptor. -

W = B/Q for food.and ground p]ane pathWay, 1.9 x 10‘m the
site boundary and.5. 7 X 10‘ m? at. the critical: receptor,

Q' = Total uCi 6f'i§QtQpé-igrelgased“dqring the-CaJendan
' -quarter.or calendar: yéar,. ds appropriate;,

3.17 x 10" =  The:number of years.in one‘second, yr/sec:

Reference::

NUREG 0133, Sect1on 543,11
FSAR,. Table 2= -20
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DOSE. CALCULATION 4.3-3
C(LIQUID EFFLUENTS)

The dose or dose .commitment to a MEMBER OF THE PUBLIC from rad1oact1ve _
materials. in: 11qu1d effluents. released to UNRESTRICTED AREAS is caleulated as
follows:

D= Z[Ax! s lkCikF_l{I
il k

where::

D i The cumulative dose commitment. to the total- body or any-
organ,. T; from the 11qu1d eff]uents for the total time
period By 16 Hren ..

7tk = ';The 1ength of ‘the kth t1me per1od over: wh1ch €. k
averaged for alt 11qu1d releases, Fn hours:

Ca =i Thé average concentratioh'of'radibhuclidé‘ Fiy 1n und11uted

o '11qu1d eff1uent dur1ng t1me per1od ti. From: any: 11qu1d
re1ease, in qu/m1

A = The"‘* '
gamma and beta em1tter as shown
manua1, 1n mréem-ml per hour- uC1

Fk »des
Un1ts 1 and*2{c1rcu1at1ng water f]nw may be 1nc,u”ed€

Refeﬁéﬁtéét'

1) NUREG: 0133 ‘Section 4.3
2) *Te1econ/Meet1ng Summary with C. Willis- (USNRC) dated 01/16/85 regard1ng Fk,
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TABLE 4.4-1

DOSE_FACTORS FOR EXPOSURE TQ A SEMI-INFINITE CLOUD OF NOBLE GASES

Ni Li Mi Ki

NucTide B-Air ¥ (DFiB) PsSkin ** (OFSE) .y air » (OFi%) 7¥-Body ** (DFBi)
_KF—Sim .2.88E+2_ Sieen :
KR-85m 1.97E+3
'K?-BS '1-955+3y
Kr-87 .03E+4
K?‘881 -93E+3
Kr<g5: .06E+4.
KR-90 \B3E+3
Xe=131m iliE+3[
Xe-133m 48E+3" 4E+2
e OSB3 30662
Xe-135m ;39?*5 77%1f542
+46E+3" ABEEST
278 12260

L93E+1 7.56E-2
-23E+3 .17E+3
L72E+1 J61E+1
L17E+3 /92E+3
.52E+4 ATE+d
(7344 .66E+4
.63E+4 ,S6E+4 |
V56E+2 L15E+1
L27E+2 JS1E42
[53E42 +94E42
-36E+3 .12E+3
-92E+3. .81E43
LSlEﬁi_ €4QE+3
21643 (83E+3"
23DE*3 ;84Et3.

BN R N W R
L N
Now
m m
+ o+
W
T e e

go‘
o
"
+
N

i
2
1
,
1
1
1
7
2.

O O R W W R
0000 ke b W NCRY O e e R W R

*

‘References:

1) NUREG 0133

:

2) USNRC Regulatéry Guide 1:109, Table B-1
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CALCULATION OF INHALATION
PATHWAY DOSE FACTOR (R;)

Ri=K’(BR)DFAi mrem/ year per uCi/ m?

where:
K’ = A constant unit of conversion - 106 pCi/uCi
BR: =  The Breathing Rate of the represented age group:
= infant
-m?/yr- - «child
‘-8000 m3/yr -~ teen
8000 m3/yr < adult..

fﬁﬁéh = -The max1mum orgai-inhalation dose factor for the
%r~

Referencess.

=2)a Regu?atoryncu1de-1;109 -Teble E- 5 and Tables E 7 through E-10:

OFF-SITE DOSE. CALCULATION MANUAL
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Liver

‘Niclide  Bone
H-3. 6:47E2
Cr-51 ND
Mn-54 ND
Fe-55 1.97E4
Fe-59 1.36E4
-Co-58 ND
Co-60 ND
Ni-63°
Zn-65
Rb-86
$r489
Sr-90
Y91
ZF-95.
NB-=95
Ru=103"
Ru-106
;Agﬁ;%gh
e-125m
Te=137mi-

oY N R N e N

® U o s m 0—'\"& o o o ~
Ny
m>
w

6.47E2
ND

.53E4
.17E4

.04E4
.26E4

.35E4
L22E3
.02E3

.90E5.

TABLE 4.4-2

Inhalation Dose Factors (R;) - Infant

T. Body

Thyroid

G R R B v N R RER O G R O W N R N O 00 Wk e W owW A o O

L4T7E2
.95E1
.98E3
.33E3
.48E3
.&2E3
.18E4
.16E4
.11E4
L82E4
J14E4
.59E6
.57E4
.03E4
L 78E3
;z9EZ
-09E4
700E3
+58E2
:07E3
2363
.96E4
.45E4
.29E4
:55E4
“90E3
.99E3
.76E5
L99E2
-00E2

OFF-SITE-DOSE CALCULATION MANUAL

6.47E2
1.32E1
4.98E3
ND
ND
ND
ND
ND
ND
ND:
ND
ND.
ND
ND
ND
ND
ND
1.62E3
4.87E3.
5.47E3.
1.48€7
ND
ND.
ND:
ND
ND.
ND
ND
ND

Kidney
6.47E2
1.32E1
4.98E3
ND
ND
ND:
ND
ND
3.25E4
ND
ND.
ND:
ND:

3.11E4;

4.72E3
4.24E3
1:07ES

1.09E4

ND

3.75E4, -

3.18E4
5.18E4:
"1<90ES
5.64E4-
L7265

1.34E1

5.25E3
5.38E5
1.97€3
3.15€3

Luhg..

SO N BN 00 O R oY

=

SEETURR Y M VAL ST SIS V)

.47E2
.28E4
.95ES
.69E4
.02E6.
L77E5.
?Slsb
F09E5,
-47E5

.03E6

1267
<45E6..
75E6
.52ES

w16E7

=

W N W R Ry N R B

Page
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TABLE 4.4-3
Inhalation Dose Factors (R;) - Child

Nuclide  Bohe Liver T. Body Thyroid Kidney ‘Luhg . ‘GI-LLT

J12E3
.08E3
.29E4
.87E3
.07E4
. 4BER
.62E4
.33E3
,63E4
L99E3.-
.67ES
43E5
.84E5
.11E4
.48E4
;29E5.
.00ES..
. 38E4.
L1484
.82E5.
. 84E3
;BEEJA
18E3
. 62E3
. 66E4
. 89ES
.73E4
.21E4

1.12E3 1.12E3
ND ND

ND .29E4
4.74E4
2.07E4

.12€3 1.12€3 1.12E3
.S4E2 8.55E1 2.43E1
.51E3 ND 1.00E4
.77E3 ND- ND.
.67E4 ND' ND:
.16E3 ND ND
.26E4 ND ND:
-804 ND ND
:03E4- ND 7. 14E4
. 14E5 ND' ND
7264 ND ND'
.44E4 ND:
.70E4 ND.
.SSE3 “ND!
:07E3. 'ND-
:69E4 ND
514§3. A
.l§§2
.02E3
-04E3
.73E4
. 25E5
I6ES
Z8E5S
3363
.90E3
+61ES
. 14E2
.81E2

.52E4
.34E4
' 77E3
:31E4
.63E4
3I3E3
. 98ES

W'NS N R R R R R R
By s

~

m

O

Z
i~
Nl o T B B S SR S

=
(=)
B oA s Wwo R WwE NSO OWNNNE R

AR O o NCN B Z
o i s
N
i
w

[T
Py
0.
0w -m
N W
&
jU ¥

SO W R B R NN W WO E R W N O R R NN WR SO R R

H R o W @ oo d H N = NN O R o

W R U R R R
; =} -

H» B

m m

o W
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‘TABLE 4.4-4

Inhalation Dose Factors (Rj) - Teen:

Nuclide Bone . Liver. T. Body Thyroid Kidney: Lung . GI-LLT
.27E3 1.27€3
.09E4: .BaOOEBi
.98E6 6:68E4
L24E5. 6.39E3
S3E6  1.78ES
.34E6 9.52E4
. 72E6 ‘
.07E5

;2455

H-3 1.27E3 1.27E3 1.27E3 1.27€E3 1.27E3
Cr-51 ND' ND 1.3562 7.49E1 3.07E1
Mn-54 ND .70ED 8.40E3 ND 1.27€4
Fe-55 3.34E4 .38E4 5.54E3 ND ND:
Fe-59 1.59€4 .70E4 1.43E4 ND- ND
Co-58 ND .07E3 2.78€3 ND- ND
Co-60 ND .S1E4 1.98E4 ND ND.
Ni-63 5. 80ES. .34E4 1.98E4. ND: ND
Zn-65 3.86E4 .34E5 6.24E4 ND: 8.64E4
Rb-86 ND ¢

Sr-89
Sr-90
¥=<91
Zr-95.
Nb-95
Ru=103
Ru-106:
Ag-110m
Te-125m
Te=127n
Te-129m-
1-131
Cs-134
Cs-136-
Cs-137
Ba-140
Ce-141
Ce-144
Pr-143
Nd-147

st W G0 B i RN

bR RN W N

.90ES. 8.40E4 ND ND ND:

1.25E4 ND* ND 2,426
6.68E6 ND, ND 1.65E7
ND: ND . 2.94E6
ND. 6:74E4

D 1/00E4:

~ s bzi{ g.qiﬂham [oY) H'L4'§'W+W55h3 el i~ B R
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TABLE 4.4-5
Inhalation Dose Factors (Rj) - Adult

Nuclide  Bohe Liver T. Body. Thyroid Kidney Lung GI-LLI

.26E3
.44E4
1 40E6
.21E4
.02E6

H-3 1.26E3 1.26E3
Cr-51 ND - ND
Mn-54 ND “96E4
Fe-55. 2.46E4 :70E4
Fe=59 1.18E4" .78E4
Ce258  ND .58E3
Co-60 (15E4
Ni-63 +14E4
Zn-65 4 03ES
‘Rb-86 -35E5
Sr-89 «ND
Y-91 ‘ND
Zr=95.
‘Nb-95
Ru-103
fkﬂfios
Ag-110m-

.26E3 1.26E3 1.26E3
.00E2 5.95E1 2.28E1
.30E3 ND 9.84E3
.94E3 ND ND:
.06E2 ND' ND
.07E3 ND ND
48E4 ND ND.
545E4- ND '
.66E4 ‘ND
.90E4  ND:
7283 ND
106 ND:
\24E4 ND:
<3384 ~ ND
4213 ND'
D 6:58E2 ND'
ND 8.72E3 ND-
1.00e4 5.94E3: .
A.58E3T  4.67E2
Si7E3 . D573

.26E3
.32E3
.74E4
.03E3
.88ES
-06ES5
.85ES
.34E4
34E4
:66E4
.5ES.

.22E5
. 85E5.
.50E5
.04ES.
:10E5:
.12E5
0265
:06E%
.Sﬁtéa
% 83E5
{23E3
.04E4
.17E4
JA0E3
.18E5
.20ES.
-+ 16E5
. 00ES
.73E5

T I I

- T Y O N N L R

N

| 4.58E4
3.66E4

. 6.13E4
D - 2.87E5

=

[ LR O i O K
2] P TR i
PARS PAR AR o

:99E4  1.35E4
+43E60  1.43Eb
G36E3 37563
27E3 6.10E3

N R OE N0 R RO W RN W0 B E R W N WRG R NR R O N W R

GO e B W I R e O R B O W 2w B 2
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Calculation of Ingestion Dose Factor
Grass- Cow-Milk - Pathway

R';[D/Q_]; [Qr(U«p ]Fm( XDFL%[fpﬂ_ (1666 }ef’ém

Za""ﬂ p Ys
where: Unit = m*mrem/yt per uCi/sec Reference Table R.G. 1.109
K° = A constant of unit conversion, 10’péi/Cﬁf
Or g;“Therth's*é9nsumption rat§¥'$0*kg/day3(wet weight)- E-3
U = The. receptor s milk cohsumption rate.for age (a), E-5
‘in 1iters, yr
fInfant & Ch11d - 330 Teen = 400 Adult - 310
Y. = The agr1cu1tura1 product1v1¢y by unit area of pasture E-15

feed gEass’ e . 0.7 kg/m2

ii = The agricultural product1v1ty v’un1t area. of” E-15
-stored feed . 2 0 kgﬂﬁ

Fin. :-'The*étébIéHeTément transfer: coéfficients, 1in days/Kg. E-X

g = ;Fract1on of depos1ted ‘“'1v1ty reta1ned on -Cow'"s: E-15
feed grass 1 0 rad1o1od1ne 0 2 part1cu1ates

i = _Transport t1me from pasture o receptor, inh sec.. griﬁ
73x10° sec (2 days) '

g Ereceptor, in sec.. E~15"
A”78x10‘ seci (90 days)

E-11 to:
E~-14

£-15

;p]ant surfaces by weather1ng 5.73 % 10‘7 sec”
;(correspond1ng*t0 a 14 day- ha]f 11fe)

= Fﬁatt{png * the year that the €ow-is on pasture fode
‘(d1mens1on1ess) '

£ = Fract1on of thé cow feed that i$ pasture grass o
while the cow s on pasture (d1mens1on1ess) I

*Mﬂik catt1e ire- cons1dered to be fed from two potent1a1 sources, pasture
grass. and stoéred feeds '
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Note: The above equation does not apply to the concentration of tritium in
meat. A .separate equation is provided in NUREG 0133, section 5.3.1.4
to determine Tritium value,

Reference: The equation for R° (D/Q) was taken from NUREG-0133
' Section 5.3.1.3
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TABLE 4.4-6
Ingestion Dose Factors (R)).
Grass-Cow-Milk Pathway (Infant)

Bone Liver T.- Body Thyroid Kiﬂheg _ Lung- GI-LLY

.38E3 2.38E3 2.38E3- 2.38E3
.61E5 1.05ES 2.30E4 2 05ES.
.83E6 ND 8:63E6. ND
:33€7 ND ND 4. 26E7
.55E8: ND ND 1.17E8.
.06E7 ND ND ‘ND'
.08E8 ND N ND
1.21E9 ND ND:
.78E9 ND '
.10E10 ND
.98ES ND
.10E10. ND “ND. ND
7.33E4  ND {95E3 ND. ND' ND
'6 BAE3  1.67E3. 183 ND 1.80E3 ND.

2 -38€3
1
8
2
1
6
2
1
8
1
9
3
1
1
5.93E5  2.44E5  1,41ES ND 1.75E5. ND
2
2
1
2
5
8
1
6
2
4
1
3
1
7
5

.71E6
L43E7
L11E7
;B8ES.
.0SE7:
+10E8
1.07E8
“ND. 1. 61510*
“ND 5 70E8:
ND .93ES
- 52E9
.26E6
. 30ES
.06E8
-06ES
2.38E4 ND 2.25E5 ND- :44E6.

[1:87E8 ND 4.03E8 D 1. 46E1D
27047 5.07E7. ND* “ND: 7.18€7
5.10E7 1.22E8. 1,04E9" ND. +70E8,
8.62E7 2.15€8" 1:409 WD .34E8
1.41E9. 1.05E12" 3.75E9 ND” .15E8

6.87E9 ND L7560 - 7.18EY 4 85E8;
2.22E9 ND: LOSE7"
,88E8

L9267
.37E7
.33E8°
. 85ES
$77ES-

2.3883  2.38E3

ND. ND

ND 3.89E7

1.35E8 8.72E7

2.26E8.  3.94EB

ND 2.43€7

ND. 8.81E7

3.49E10  2.16E9
545569 1:90EL0
. 2.23E10
ND 1.45E6
1.22E11  ND

8.68E3 ~90E3. D 1.81E4  ND:
iJSQES ..... -
'S;EéEs
Te-125m.  1,51E8:
Tes127m  4.2168
Te=120m 5. 60E8
=131 2.72E9
{c*~134 '3.65E10
s-136  2.03E9
5.15E10
B 20 2&4158
Ce-141  4.34E4
Ce-144 - 2.33E6.
PF-143  1.49E3
*Nd=147 8.86E2

=
o

_Z:
o

182E8.
L04E7°
-4QE8"
.92E8.
.21E9°
:80E10
:96EQ:
L02E10:
41ES
L G4E4
.S2ES
:S6E2
:10E2

i;3759* 4;BSES

4.27€9 ND, 1.62E10 6.55€9.

2
1

L24E7 ND 5.73E4 1.48E5

11E3 ND 8.16E3- ND-

3.85E5 ND

2.07E2 ND'

3.51E2 ND

.30ES ND
7.37EL ND
.57E1 ND

G e NN v o G {E;-gh N
ui'*{ Pﬁ'k*:u1-ﬁi gb:}ﬁ ps;p;*&a @4
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TABLE 4.4-7
Ingestion Dose Factors (R")

Grass-Cow-Milk Pathway (Child)

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLT

H-3 1.57€3 1.57€3
Cr-51 ND ND
Mn-54 ND .09E7
Fe-55 1.12e8 .93E7
Fe-59 1.21E8 .96ES
Co-58. ND .21E7
Co-60 ND <32E7
Ni-63 2.96E10 .59E9
Zn-65 4.13E9 .10E10-
Rb-86 “ND: .77E9
Sr-89 .69E9 |
5r=90 L 12E11
Y=91. F91E4. ND
Zr-95 /85E3  8.46E2
‘Nb-95 .18E5 1.24E5
Ru-103 .29E3°  ND-
Ru=-106 i24E4  ND
Pg-110m. 2.09ES .41E8
Te-125m  7.38E7 . 00E7
Te-127m .08E8 - . 60E7
Te-129m: .17E8. +85E7
1-131 .30E9 L31E9
€&-134 26610  3.71E10
Cs-136 ;04E9. 2.85E9
Cs-137  3.22610.  3.09E10.
Ba-140 L17€8 .03ES5
Ce-141 .19E4 .09E4
Ce-144 .62E6 .09ES.
Pr-143 L19E2 .16E2
Nd-147 / 47E2 .62E2

.57E3 1.57E3: 1.57E3: 1.57E3
.02E5S 5.66E4 1.55E4 1.03ES
:58E6 ND 5.87E6 ND
.84E7 ND- ND- 3.35E7.
.75E7 ND. ND. 5:67E7
L72E7 ND ND Np:
.27E8 ND: “ND ND
.01E9 ND: ND: ‘ND
.§5E9 ND:- 6.94E9: ND
.39E9 ND: “ND ND.
.91E8 ND' ND: ND:
.83E10 ND. ND: ND
04E3 WO N W
+53E2 N’ 1,21E3-  ND
.B4E4 ND- 1.16E5. NG
.65E3 ND: 1.08E4 ND .11E5
/15E4 ND 1,2565" ND .44E6
.13E8 ND 2.63€8: ND' 1.68E10"
L84E6 2.07E7 ND ND. o 7.1267
7E7 4,97€7 5<93E8’ ND 1, 68E8
1:02E8: . 9.31E8 ND
4:34E11, 231569 . ND-

ND 1U5E100 401369
15269 2.26E8
1.01E10 3.62E9

ND 3.34E4 6,1264
4
2
1
1

:57E3
.41E6
.76E7
,10E7
+0AE8
s 08E7:
-39E8
.07E8
?9359‘
~64E8
/59E8.
<SO0E9
.21E6
', 83ES.
.29E8

b RN N R R U1

TR R R A e R ow N

=z =
o o

RN BN

4.78E3 ND
2.82E5 ND
1Bz N
1.99E2 ND

BN R ON R WO N R W RN N W S W Wl o
NOWL R O B H N NGB NS R R KRk N R U R R WY R U e R

WON U R W N W 0 R
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TABLE 4.4-8
Ingestion Dose Factors (R)

Grass-Cow-Milk Pathway ( Teen)

Nuclide  Bone Liver T._Body: Thyroid . Kidney. Lung . GI-LLI

H-3 9:94E2. 9.94E2 9.94E2 '9.94E2 :9.94E2 9.94E2
Cr-51 ND ND 5, 00E4" 2.78E4 1.09E4 7.13E4
Mn-54 ND 1.40E7 2.78E6 ND 4.18E6 ND
Fe-55. ‘4,4567  3.16E7 7.,36E6. ND: ND - 2.00E7
Fe-59 5.21E7  '1.22E8 4.70E7 ND. ND. 3.87E7
Co-58 ND' 7.9566  “1.83E7' ND ND ND
Co-60 ND 1,64E6 3.70€6 ND ND. ND
Ni-63 2610:  8.35E8 4.01E8 ND ND. ND
7:3269  3:41E9- ND 4:68E9. ND
4.73E9 2.22€9 ND- ND' ND-
.70EQ ND- 7.73E7 ND ND ND
.61E10-  ND- 1.63E10 ND ND: ND
CND® '4,24E2 ND. ND’ ND
22E2 3:59E2. . ND 7.68E2 ND.
29€4 ND 7.56E4 ND
ND . 6.39E3 ND- 1€
ND- 7..24E4 ND 1:80E6:
ND 1.74E8 ND 2., 56E10:
'8.39E6 ND? “ND: " '8.86E7
2.01E7 3.4268. - ND - 2.10E8
3.57E7 4.63E8: ND 4. 16E8:
2.20E11. 1.30E9: D' © 1.49E8
ND - 7.34E9 , 2,878
9.82E8" 1¢55E8 1.45E8:
-ND: 6.06E9" 2,35E9 2.53E8"
2
1.
6.
1.

Zn-65 2
Rb-86 ND
‘Sr-89
Sr-90
Y%Ql
Zr-95
Nb-95
Ru-103
“Ru-106
Ag-110m-
Te-125m:
Te-127m.
Te-129m:
I-131

R GV B W 0wk W N RN e o
S . Do w . - i - h .
W
.m
o0

02E4 4.01E4 7.51E7
79E3 ND: 1.70E7
63E5. ~ ND 1.65E8.
73E1 ND 9,53E5.
16E2 ND 7.15E5.

B e - - S O N V. B S - S TV Y-S YRS S S E . N
_ R AT % R

o+

m

~l

Wy
[Xe]
m
¢ 2]
B
R=3
©
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TABLE 4.4-9
Ihgesf'ioﬁjfl_)dé\'é' Factors (R)
.Gnas_s—C.ow-M'.i]k F;';z\t'hway (Adu'lt)
" Bone Qiﬁggm :TF Body .fﬁyroid ﬂéKidnex © Lung_ GI-LLX
7.63E2: 763E2 ;Z;BBE2 -' : J?Sﬁaez
2.86E4 1.71€a 6.27E3 3.80E4

2:63E2 7.63E2
ND - ND™
D _ L

7
2 B

1:60E6 ND 2:50E6 ND
4.0466° . ND.. ND' - 9.67E6.
X . \

1

3

27997
END,ﬁ

6.73E9
“1.37E9-

.69E7 CNDL ¢ ND 1.96E7
1.06E7 N> o ND ND
3.6267 1 =ND IR s B
27e8 © ND “ND o ND
97E9 D 209269 ND
L 21E9 N N N :
.21E7 "2 : 2 | o i .
ASE10 - NDC . ND. ND
.29E2° ND' . |
.06E2 TEND
oo
.39E2 “ND-
(58E3 ND
2067 W
‘18E6 4
58E6 ... L.A7EFA.
.S8E6" . 2.08E7° - ©
£43€8 C1.39E11 -
¢10E10  ND
J6SE8T ND -
61EST ND
7766 . KD
(7262 ND
:92E4 'ND
-62E0. * ND
.56E0 ND -

PR O W O ON O N NN
; N N
o)
m
Qo

T106E3 -:3294E2
. 5.65E5 2%4255

B N N R B :»tg+4:

OV WA O N = NI N W N

2
1
| . -4.73E6
AND T 9.63ES
1
1
1

© 2.20€10
©6.50E7

A '1.54E8
S8 o 3:05€8
.27E8 ND E N
(3389, 1i44E9  2y35E8
8 g7 12168

C Ce-141  4.85E3 .
Ce-144.  3.58E5.
Pr-143  1.94E2%
Nd+147 T9.49EL

o s o e Tl G e NN R o EW Wi
P PR e ey
N
m
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Calculationiof Ingestwon Dose Factor
Grass Cow-Meat Pathway

. L] | N
[prQ)=k ;A*ZT}WdDFLLﬁgy, k}"
where: UNii = mifirem/yr per utifSééa' Reference Table R.G.
K" = A,congtgﬁt.bf-unit conversioh 1b‘ﬁﬁ5/UCi
A The Cow“§ consumption rate 50 kg/day (wet we1ght)

Up = The_receth‘

:§aM¢atsc°nsumpfi

..rate for age @,

Infant - @~ .Teen - 65
. Ch11d - AT ‘Adult -110
Yp = The agr1cu1tura1 product1v1ty by u 1t area of pasture
feed grass. T . _," 0.7 kg/m
Y = 'The agr1cu1tura1 product1v1ty of un1t area of

'stored feed

ffeed grass
th P

(BFLja = The m
2 ¢ radionuclid
,,1h mrem/pCi*

S lwe

A =
A =
sec (Corresmndmg to.a 14" day half- 'hfe)
f = ;Fract1on ‘of the year that the cow is on’ pasture

(d1menszon1ess) = 1*

fs wé'ﬂFract1on of t e cow feed that is pasture: grass
_ﬂwh11e the cow 15 on pasture (d1mens1on1ess)

‘OFF- SITE DOSE CALCULATION MANUAL

1.109
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pé;lS
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*Milk cattle are considered to be fed from two potential sources, pasture
.grass and stored feeds. ‘Followirng: the: development in Regulatory Guide 1. 109,
the values of f and fg will be considered unity, in lieu of site specific

1nformat1on prov1ded in ‘the annual land census report by the licensee:

lNote' The above equation does. not apply to the concentration of tritium in
meat. A separate equation is provided in NUREG 0133, section 5.3.1.4

to determ1ne Tritium value.

‘Reference: (D/Q)-was taken From NUREG 0133,

“n der1v1ng Rm

tf 41 NUREG. 0133 s equivalent to tg in R.G. 1.109 Table E-15.
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TABLE 4.4-10
Ingestion Dose Factors (R")
Grass-Cow-Meat Pathway (Child)

Nuclide: Bone Liver T. Body Thyroid Kidiey . Lung GI-LLI

. 34E2
.68E5
.70E6
A9E7
VA2ES
4+ 60E7
1?4&8-
.05E8
.76E8
.71E7
.90E7'
.40ES8.
J41E8
.16E8
.23E9
+02E9
ND* -6.90E10
.76E8"
.49E8
. 44E9;
.21E9
.49E6
" 16E6:
-99E6
L22E7
.38E7
.89E8.
.61E7
.52E7

H=3 2.34E2 2.34E2
cr-51 ND ND
Mn-54 ND 7.99E6
Fe-55  4.57E8 2.42E8
Fe-59: 3, 81E8 6.16E8
‘Co-58. ND 1.65E7
Co-60 ND' 6:93E7
Ni-63 2.91E10  1.56E9
Zn-65 3.76E8 .1.00EQ
Rb-86- ND: 5. 77E8
: 4.92€8 ND

: ‘1.04E10°  "ND-
Y=91 "1.81E6  ND.
' 2
3

.34E2 2.34€2 2.34E2 2.34E2
.82E3 4,89E3 1.34E3. 8.93E3
.13E6 ND 2.24E6 ND
.50E7 ND ND 1.37E8.
.07E8 ND. ND. 1.79E8
.Q4E7 ND ND' ND'
.04E8 ND. ND. ND-
.91ES ND ND' . ND
.22E8 ND 6.30E8  ND
358 ND ND: ND
.40E7 ND ND. ND
.64E9 ND. ND' ND
.83E4 ND
.26E5 ND
L61ES ND-
L97E7 ND
.54E8 ND.
.S4E6 ND 1
.59E7 1.60E8" ND « ND;
.11E8 4,248 5.06E9. ND.
.81E8 5.83E8 5/31E9: “ND-
.49E6 5.52E9 2.74E7. ND
(198 ND 69ES 1.68E8:
J07E7 ND: L53E7 3. 77E6:
.88E8 ND .16E8: 1.,50E8:
.56E6 ND. '

2.29E4
.64E3 ND .86E3 ND:
. 24ES. ND .02ES ND:
.66E3 ND (45E3. ND
.43E2 ND:

27E3 ND:

22,6986 5.91ES
.3.09E6 1.20E6.

BN LN B B W R P W W o o D B

- o I Y Y-

=
Lo
\IHHHNP_w_UUW.LbN'N\_J-é»-U'l'sJ'ifoo-uu-b'N}—i=.w61=ko“=Nu1quNoo~

Vi B D D N e
™
wi
m
S
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faurt
m
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TABLE 4.4-11
Ingestion Dose. Factors (R™)
Grass-Cow-Meat Pathway (Teen)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI=LLY

:94E2
.49ES
4387
.30E7
. 19E9
:94E8
60ES:
. 71E8
.68ES
SO01E7
.09E7"
s 26E8:-
. 92E8:

94E2 1:94E2 1.94E2 1.94E2
.65E3 3.14E3 1.24E3 8.07E3
1.39E6 ND. 2.08E6 ND
3.93E7 ND: ND 1.07€8
:94E8 ND: WD 1.58E8.
L25E7 ND ND D'
31E8. . ND. | ND ND!
.15E8 N ND ND
/06E8 ND 5. 56E8. ND
.91E8 N D D

1.94€2 1.94E2
ND ND
ND 6.98E6
2.38E8 1.69E8
2.15E8 5.01E8
ND 1
ND- 5
1.52E10 1.07E9
2.50E8 8
ND -4
2.60E8 .ND:
8.0569.  ND.
9% 56E5 'ND

o

5
1
3
1
3
1
5
4
1
7.44E6 ND NDH Np
1.99E9 ND: ND® “ND.
2.56E4 ND' . ND ND:
1.51E6 4.78E5" 3.28E5 ND 7.02E5 D L10E9 -
1.7986  9.93E5  '5.47ES. ND: 9.63ES ND .25E9-
.S8E7  ND 3.67E7 ND 3.03E8 ND: .17E9
_ ; | |

;

4

1

1

6

5

2

3

1

9

6

8

4

NOB H W N WO W N R N R WD

:36E9  ND L97ES. 4.55E9 N d.13E10
.05E7’ .94E8"
/12E8. .35E9:
61E9 -
.48E6"
S53E7
156
37E7
L69E7
2567
09E8
.79E7"
48E7

911566, N
ND- ND.
3.82E9: ‘ND

5.07E6

Te-125m:
Te-127m
Té=129m .61E8

1
8
2
5
3.03€8
9
9

1-131 8.97E6
5
9
7
2
1
1
1
6

9:42E8
40269 ND'
2:16E7 ND:
Cs-134  5.23E8" 3.91E8 1:49E8
Cs-136  '9.96E6 '
Cs-137 7.24E8
Ba-140 2.39E7
Ce-141 :18E4
Ca-144 .23E6
Pr-143 .76E4
‘Nd-147 .32E3

13E7 3.36E6.

3

2

3.28E8 1.27E8
ND 9.94E3 1.97E4

3.71E3 “ND:

3.04E5. “ND

4.09E3. ND

4;04E3 ND

N
m
“~
NV W W R e R W N
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TABLE 4.4-12
Ingestion Dose Factors (R™)

Crass—C6WeMeat Pathway (Adult)

Nuclide:  Bone Liver I. Body Thyroid. Kidney Lung GI-LLY

;. 25E2
.78E6:
. 80E7
.16E8
+11E9:.
{70E8"
A1E9
.73E8
(13E8
:59E7
L 93E7
- 39E8.
.24E8.

n

H-3 3.2562 3.25€2 3,25€2 3.25E2 3.25€2 3,25E2
Cr-51 ND ND. 7.06E3 4.22E3 1.56E3. 9.37E3
Mn-54 ND: "9, 16E6 1.75E6. ND. 2. 72E6- ND
‘Fe-55 2.93E8 2.02E8. A, 72E7 ND ND’ 1.13E8
Fe-59 2.69E8  6.32E8 .42E8 ND. ~ND 1.76E8.
Co=58 ND 1.83E7 +10E7: ND ND' ~ ND
Co-60 ND 7.52E7 <B6ES. ND! ND. ND
Ni-63  1.89E10  1.31E9 (338 ND ND- ND-
Zn-65 3.56E8 1.13E9 J12E8 - ND: 7.58E8. ND
Rb-86 ND 4.86E8 2.27E8 ND- 'ND: ND;
Sr-89 - L08E8  'ND . 8783E6 ND: ND:- ND:
Sr-90 24E10°  ND- ND- ND. ND:
¥-91 J13E6 ND- . | ND: ND. ND.
Zr-95 (B9E6-  .6.06ES 10ES ND' 9.51€5 - “ND .92E9
Nb-95 (2966  1.28E6 6.86E5 ND: 1. 26E6. ND' . 74E9
Rui-103 L ND- 4.02E8 ND 1.23E10°
Ru-106 ND 5.40E9: ND' 1.81E11
Ag-110m ND 12267 ND 25369
Te-125m. 1.08E8 D  1.43E9
2.85E8 ND: 3.74E9
3.94E8. | 5.78E9
5.06E9 4.07E6
w A
ND
ND'
D
“ND
:ND

wvi - i—* H N

U RO W D DN R W R N

Te-lZQm“
I-131
Cs-134
Cs—l?ﬁ
Cs~137
Ba-140
Ce-141
Ce-144
Pr-143
Nd-147

.80E7 3.84E6.
.0S€8  1.35E8:
' 2.08E4
41E3 ND
.61ES: D
+85E3. ND:
.85E3: ND

NN R R 00 Y e e R W O N R N R R

N
o
m
™~
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m
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Calculation of Ingestion Dose Factor
Vegetation Pathway

'Rnouﬂ:f{;ji;—T}Dmg[UL&U%U+USf¢AmJ

Aix A
where: Units = mmrem/yr per uCi/séc: Referéhte.Tablé.aR;G. 1.109
K = A tonstant of unit cohvérsion, 10* pCi/uCi:
Jﬁg = The “consumption rate of fresh 1eafy vegetation: by the :gii
receptor in age group €ay; in. kg/yr .
‘Infant . 0
Child 26
_ y : 64 ,
U = The consumpt1on rate of stored vegetat1on by the E=5
) 'receptor in age ‘group: (a). Js kg/yr L
_ Infant 0.
~Child 520.
Téen - 630
Adu]ﬁ 520
(DFLija- - = - The maximut organ ingesting dose: facto for the ith: /Bl to E<14
rad1onuc11d“'for ‘the receptor 1n age groupa(a}{ : '
1nvmrem/prtu
. =:- The. ‘fraction of the annua1 intake of fresh 1eafy o E-1S
egetat1on grown 1oca11y (de_ _; -
g = The fract1on -of the: annual 1ntake of stored vegetat1onV “EF1S
i ;ggrown_loca11y (defau]t 0'76)
i& ‘= The. average t1me between harvest of 1eafy vegetat1on _E?is
’ 7and: jts. consumption; 8.6 seconds '
i = The :average. time between harvest of stored vegetat1on E-15
: - and 1ts consumpt1on, 5 18 x 10‘seconds (60 days)
1, = =Fract1on of depos1ted act1v1ty reta1ned on the E-15
‘ vegetat1on . .
120 radioiodine.
‘0.2 particulates:
A =,dfhé:detayzconﬁtantﬁfqr'the-%th:rédibnut]idé, in sec -—-
A ﬁﬁ_fThe decay constant. for removal of actTthy on leaf and:‘ E—lﬁ

. plant surfaces by weather1ng, 5,73 % 107 sec‘

(correspond1ng to-a 14 day half_11fe)

Qﬁﬁ-él;égpQSE'éALGULATibN=MANUAL
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Note: The -above equation does not: apply to thé concentrations of tritium
in vegetatwn A 'seéparates'équation is prov1ded in NUREG 0133, section
5.3: 1,5 to determine tritium va1ues

Réferencer The equation deriving RY (D/Q). was taken from NUREG 0133,
Section 5.3.1.5.
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TABLE 4.4-13
Ingestion Dose Factors (R')

Vegetation Pathway (Child).

Nuclide Béne
H-3 4.01E3
Cr-51 ND
Mn-54 ND
Fe=55 8:00E8
Fe=59 4.07E8
Co-58 ND
€6-60 ND
Ni-63 :3,95€10
Zn-65 8.13E8
Rb-86 ND
Sr-89 - L74E10.
Sr-90° 124E12
=91 (87E7
Zr-95 ,92E6
Nb-95 .10E5
“Ru~103 . 54E7.
'RUHIQ@'

Te=125m:
Te-i27m.

I R S

Pr-143;

6.56E5
Ces144 12768

1:46E5
Nd-147 7

‘Liver

4.01€3
ND

“6.61E8
4.24E8.
6.58E8:
6.47E7
3.78E8
2.11E9
2., 17E9:
4.52E8
zﬂDf

“ND-

8.63ES
.1.60E5

L2910
J43E5
.27E5
L98E7
.39E4
- 86E4.

b0 U e KR W RN R R e B W e R R B

T. Body

.01E3
.18E5
.76E8
.31E8
.28E8
.98E8
.12E9
-34€E9
-35E9
/78E8.
O7E9
A5E1L

BN OB R wN G e R B
5 o e, .

R

L

~.

OFF-SITE'DOSE CALCULATION MANUAL

Thyro-id
4.01E3
6.54E4
ND

ND

ND.

ND

ND

ND:

ND

N

ND
ND
ND
ND

ND
ND,
ND
9.84E7"

3.16E8

4.76E10
'ND
“ND

ND.
ND

ND

ND
ND:

ND-

Vi RN H N N O 00

Kidney

4.01E3
1.79E4
1.85E8
ND
ND
ND
ND
ND
1.36E9
ND-

‘ND;

ND'
ND*
1.23E6
1.50€5
3.88E7
1.01E9:
4.06E7
ND:..
1:94E9
2:52E9.
2.36533
15E9
.SOE&
.46E9
.91E4
.43ES.
.21E7
.38E4
L47E1

Lung..
4,01E3
1.19E5
ND.

2:40E8,
" 1:91E8.

GI=LLY

4.01€3
6.25€6
5;55E&
7.86E7
6:85E8"
37768
:ZJiogg
L.4268
3f8¢t§5-
2.9167
1.45E9
1.67E10:
2.49E9
9. 00E8 :
:.2.5 .95E8
B;QBES
2:59E0.
“3: 38E8
1.07E9

4.08E8.
1:04E10:
1.58E8"
9.28E7
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TABLE 4.4-14
Ingestion Dose Factors (R')

Vegetation Pathway (Teen)

Nuclide Bone: Liver T. Body Thyroid Kidney Ling GI-LLY

H-3 4.10€3 4,10E3
P-32 1.60E9. 9,91E7
€r-51 ND N
Mn-54 ND'
Fe-55 3.25E8
‘Fe-59 1.83E8
Co-58 ND
Co-60 ND
Ni-63 1.61E10°
Zn-65 4., 24E8
Rb-86- ND
Sr-89 .57E10.
Sr-90 .51E11  ND
Y-91 87E6.  ND
ZF-95. ] 7555 5.52E5
Nb-95. (92E5  1.06ES
“Rui=103 :85E6  ND
Ru-106- 09E8"  ND
Ag=110m  1.52E7 1
Te=125m. ;48E8 5
Te-127m-  5.5288 1
Te=129m. ~ 3.69E8. 1
T-131 . 70E7 1
$€s-134 . 10E9 1
Cs-136  4.65E7  1.83E8
1
1
1
2
2
3

.10E3
.34E8
.04E7
L27E8
:98E7
.01E9
.04E8
.24E9
.81E8
L 24E8

.10E3 4.10€3 4.10E3: 4.10€3
.20E7 ND: ND ND:
.19€4 3.44E4 1:36E4 8.84E4
.97€7 ND 1.35E8 ND-
.38E7 ND ND: 1.46E8
.65E8 ND" ND: 1:35E8
.O1E8 ND' ND. . ND:
.60E8 ND. ND', ND.
.44E8 ND- ND ND
.87E8 ND 9.43E8 ND
28E8 ND ND. ND .04E7
. S0E8 ND " ND: ND 1.87E9
+85E1L ND- ND. ND 2,11E10
A1ES ND ND ND 3.23E9
.80ES. ND: 8.12E5  ND 1.27E9
.85E4 ND 1.03ES: ND: 4. 54E8
.93E6 ND 2.41E7 - ND - 5.72E8.
.90E7' ND: 5.97E8: ND: 1.48€10
.76E6 ND “ND 4.04E9
.98E7 43}457' aNQ” .37E8
.56E7 1.31E8: “ND- .37E9:
(B4E7 1.19€8 - ND* .39E9:.
.79E7 3:15E20 ND +13E7
.75E9" ND. 2/03E9 .08E8: .
.23E8 ND 1.57E7 .47E7
.69E9 ND 1.78E9 .92E8
.97E6 ND 1.15E5 .15E8.
.17E4 ND N L41E8
82E6 ND:. ND: 1.33E10:
.48E3 ND. ND 2.30E8.
-39E3 ND ND 1.44E8

4
Q

. S2E8
.31E8
.28E8
.38E7
.49E8
.13E9
.47E9
.73E8

RNOEOH N B & NS
N IR Y, T R TR TN . N

Hod e we B W W0 R b

=z
o
.

€s-137° 01E10°
'Ba-140 .39E8
Ce-141 .83E5.
‘Ce-144 .27E7
Pr-143, ‘99E4
Nd-147 .66E4.

W N R B N N G R ke W O e N R
ViR R R NN R B B

W
~4:
m:
“00:-
NOW NN B N WO R 0w N W R
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TABLE 4.4-13%
Ingestion Dose Factors (R')

Vegetation Pathway (Adult)

Nuclide Bone Liver T. Body Thyraid Kidney Lung GI-LLT

H-3 5.11E3 5.11E3
Cr-51 ND '
Mn-54 ND
Fe-=55 2.09E8"
Fe-59 1.29E8
Co-58 ND
Co-60 ND
Ni-63 1.04E10
Zn-65 3.18E8
Rb-86 ND
Sr-89
Sr-90
Y-91
Zr-95
Nb-95
Ru-103
.Ru-106
Ag-110m:
Te-125m.
‘Te-127m
Te-129nm.
1131
5134
C5-136
Cs-137
*Ba-140
Ce-141
Ce-144
Pr-143
Nd-147

.11E3 5.11€3 5.11E3 5.11E3 5
.66E4 2.79E4 1.03E4 6.18E4 1
.94E7 ND: 9.27E7 ND 9
.37€7 ND: ND 8.06E7: 8
.16E8 © ND: ND 8.45E7 1.C
.92E7 ND ND ND: 6.26E8

X _

1

6

4

1

=
lw)

.11E8
.45E8
.02E8:
.09E7
.67E8
(218"
.01E9:
.19E8
.03E10  ND:
JO5E11  ND

. 13E6. ND-
(19E6°  3.83E5
L42E5 7..90E4
J79E6.  ND
9388  ND

. 06E7.
.66E7
+49E8
56E8"
.09E7
.66E9
V47E7
.36E9
.29E8
.97ES
L 29E7
.25E4
.36E4:

.69E8 ND: ND ND
.49E§ ND' ND ND
.S7E8 ND: 6.76E8 ND
-02E8 ND ND" ND.
96E8. ND: ND. ND'
48E11 ND ND ND
.37E5 * ND: ND WD
;SgESI Nﬁ? ..... L
1 24E4 ND:
.06E6 ND:
J44E7 L ND
-81E6 TND
29E7 :

.26E7
.05E7
!535? /
[07E9 ND-
.27E8" ©ND?
.70E9 ND'
47E6. ND
S1E4 ND-
\77E6’ ND
.10E3 ND:
@3§53= ;NDH

N o= N R W W

.72E8 ND 1.25E10
9267 WD 3.99€9-
-93E8" ND. ‘3. 86E8:
42E9 ND 1:17€9
789 | 1,29E9
OEO U :";Q$E7
.59E9. 1.19€9 1.94E8
.82E7 1.35E7° 2.01E7
-95E9 9.81E8 1.68E8
.52E4- 9.29E4 -2,66E8
.20E4 ND 5.10E8
15E6. ND 1.11E10
.45E4 ND- 2.74E8’
.27E4. ND' 1.87E8

W Wk RO B D N W O e R S R R oy R
W R B R D 0 B U NN RN R R NRE DWW R Wu s w

NOR 0O W N W W R R W W N O
o - o b
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m
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where:
K =
Kh kN =

CsF =

‘Réference:. The-equation. deriving RY[D/Q]. was taken From NUREG 0133; Se

'5.3.1.2.

‘A“constdnt unit of conversion, 8760.hr/yr

‘The shielding factor; 0.7(dimensionTess) -

Calculation of Dose Factors
if the Ground Plane Pathway (R{ [D/Q1)

kIyIQl=krrraffi-e# ) 2]

units = m‘mrem/yr per uCi/sec

Réfgfenéé fébTe*R.C;itiOQ

A constidnt unit of conversion, 10°% pCi/uCi.
1t umit of conversion, 10 pLiyucd

§taht*for:¥ﬁe ﬁ%hfradionuclﬁde. sec?
10% sec (15:years)
yTane ddse cngeré{Ongfactor'fdf'thé;;

je (mrem/hv: per pCi/m)

R

CALCULATION MANUAL'
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Table 4.4-16

Dose Factors Ground Plane Pathway (RY [D/Ql)

Nuclide L. Body Skin

4.65E6 5.SE6
1.39€9 1.63E9
:0; 0.
2,738 3.21E8
3.79E8: 4.44E8"
2.15E10. 2.53E10
o o
747E8 8.57E8
8‘-z:§hE6- ]

1:20E10
'2.35E7.
1.54E7"
8.05E7-
0
1.01E7

‘Units-are mimrem/yr per uCi/sec
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CALCULATION OF LIQUID EFFLUENT ADULT INGESTION
DOSE FACTORS

Air =1,14E5 (21BFi- 5BIi)DFi

Air = eCompos1te dose parameter for the total body or critical
‘orgah of an adu]t for nuclide i, for all appropriate
pathiways, - mrem/hr per uCi/ml

L14ES = -units:conversion factor, 10%pci/uci x 10'ml/kg + 8760 hr/yr

BFi = ;810 ccumulation factor for huclide i, 4n fish, pC1/kg per
4pCi/Ly from Table A-1 of Reguldtory Guidé 1. 109 (Re¥.,.1):0n
Tab¥ 58.of Regu1atory Gu1de 1.109 (original draft).

Bl = jBiodCéUhu1atiéh factor: for nuclide . in. ﬁnVeﬁtebrates,

" pCiskg, per pCi/L, from Table A-1 of Regulatory Guideé 1.109
“(Rev. - 1) or Table. A-8 of Regu1atory Guide 1.109 (original
..;draft) .

ifi ;.;Dose conversion factor for nuc11de 1, “for adu1ts in.-

ese1ected organ T, in mrem/pC1, from Tab1e E-11 or
v_eguTatory Guide- 1,109 .(Rev.. 1) or Table A-3.of Regulatory
EGW'de 1109 (or1g1na1 draft)

‘Refenéﬁggj The: equa‘ on for: Saltwater sites from NUREG.0133, Section 4.3.%,
where Uy/Dy = .0since no dr1nk1ng water pathway exists.
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Liguid Effluent - Adult Ingestion Dose Factors (Aj)
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2.82E-1
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2. 10E3
2.26E2
LR
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ND

8.02E0
2.68E-1

ND
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ND

ND

ND

ND
“ND
“ND.




Table 4.4-17

Liquid Effluent - Adult Ingestion Dose Factors (Ai;)

Nuclide Bone Liver T. Body. Thyroid. . Kidney: Lung . GI-LLY
Nb-95 4,47€2 2.49E2 1.34€2 ND .46E2 ND 1.51E6.
Mo-99 ND 1.28E2 2.47E2: ND :89E2- ND- 2.96E2
Tc-99m .30E-2  3.66E-2 .66E-1 ND .56E-1 1479E-2 2.17E1
Tc-101 .336-2  1.92E-2 .88E-1. ND A46E~1. 9.81E-3  5.77E-14
Ru-103 :07€2 ND .60E1 ND .07E2 ND- .25E4
Ru-105 +89EQ ND. .51EQ ND! JSE2. ND: L 44E3
Ru-106 [S9E3 D .01E2 ND" (063 ND' .03E5
Ag=110m .S7E3 +45E3 .33E1 ND' /8SE3. ND’ .91ES
Sb-124 T7E2 .23E0 .09E2 6.71E-1 ND: 2.15E2 .83E3-
Sb-125 77E2 L97E0 .20E1 1.80E-1. ND- 1.36E2 .94E3
'Sh-126. :13E2° .31E0 .09E1 6 i D .27E3
Te-125m, J17E2 .86E1 .91E1 6 .66E2
Te-127m . 48€2 . 96E2 .68EL 1 .84E3:
Te-127 Z90EQ,  3.20E0 1.93E0. 6 L03E2"
Te=129m .31E2 3.47E2 L47E2 3 .69E3-
Te=129; .S4EQ"  9u55E-1 6.19E-1 1.95E0 -92EQ:
Te-131m 40E2  6,85F1 .71E1 1.08E2 _ 6.80E3

1 J99EQ". ND. 2.26E-1

i

9

i
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4
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o
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2
4
1
4
3
2
1
1
4
4
2
6
1
1
6
5
Te-131 :S9EQ ,66E-1  5.03E-1
' .04E2 .32E2 1.24E2 27E3 ND 6.24€3
96E1 ' 4
~18E2 1
5
3
5
2
1
2
7.;%
5
2
1
1
1
2
9

1
5
1
2
7
1
3
3
9
6
6
‘Te=132 1
1
3:12E;
<06E1 2.85E1,.
1
1
6
1
2
1
1
5.
2;
1.
7.
3.

:82E2 ND 1.01E2
3582 D 8:23E1
D  5.35E0
- ND 1.16E2
ND. 1:32E-2
ND' 6.87EL
<75E3 '2.85E2
16E2 3.21E2
-35E3 2.32€2
.70E1 5,12E-5
JA7E-3 1.39E1
.18E0. 3.38E3
63623 1.80E-9
J00EZ3  2.43E-18
'5.83E4
2.68E2

e
w1
m
[e)
~
m
| o3
=
o

J61EL
9.'96E0°

£ 54EL -30E2
. S6E0 .S1E1
.32E1 -08E1
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.20E1
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88E-3:
77E-3
94E-1
67E-2
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4
2
.40E0 2
(24E1 9
133E4 ND 5.27
. 0453 ND: 1.57E 3
'5.94E0 ND 8
.30E-1 ND' 3
.08E2 ND 7
. 29E21 ND: 2
1.08E-1 ND 1
2,106-1 ND- ND
9.13E-3 ND ND
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Nuclide

Ce-141
Ce-143
‘Ce-144
Pr-143
Pr-144
Nd-147
W-187

Np-239

Bone

.43E0

6.04E=1

3
6
1.79E2
5.79€0
1.
3
9
3

90E-2-

3. 96E0
9. 16E0
;;$3EHZ

Li

ver:

32E0.
46E2
47E1

32E0

S8E0

66E0

2.
4,
7.
2.
4,
7.
3,

47E-3

T. Body...

Table 4.4-17

163E-1
L94E525
:59EQ

437591"
(64E-4.
.74E-1
.68E0

~91E-3:
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‘Thyroidzu

ND

ND
ND
ND
Vﬁg
ND
ND:
ND!

Liquid Effluent - Adult Ingestion Dose Factors: (Aji)

Kidney

1.08E0

1.97€-1

4.43EL
1.34E0"

4, 44E-3

2. 68E0
ND-

1.08E-2

Lung

GI-LLI

8. 86E3
1.67E4
-6.04E4
2.54E4
Z.ZBE*Q:
2.20E4.
2:51E3
7.11E2:
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45  METHODOLOGY FOR CARBON-14 DOSE

Carbon-14 may become a principal radionuclide for-the gaseous. effluent. pathway. Iti is
produced by several nuclear reactions. Ina nuclear reactor the most dominate' mechanismis:
the feaction of 017 in the-fuel or water with.a neutron to-produce C<14.and an alpha particle:.
C-14.releases in. PWRs oceur pnmarriy as.a mix of organic:carbon and carbon dioxide released
from the waste.gas system. Because the dose contnbutron of C-14 from liquid radioactive
waste'is. much less:than that contributed by gaseous.radioactive waste, evaluation of C-14.in
'hqurd wasteis not required:. The dose rate and' subisequent-dose to.an.individual. from C- 14
intake depends upon the: specrﬁc actrv:ty of the:food from each source and- the: amount of the
mgested C-14 which is retained over the penod under- consrderatron

“The: quantrty of C-14 drscharged can:be estimated by sample measurements ‘or by useofa.
normalized C-14 source térm.and: scahng factors based upon power generatron or by use of- the'
GALE ¢ode per NUREG-0017. -Use of the:GALE code-per NUREG-0017 Rev: 1 “Calculation: of
Releases.of: Radroactrve Materials in Gaseous and Liquid: Effluents from Pre§surized Reactors™
provrdes aC- 14 source term based on: sample measurements:made at 10:0p¢ ‘t'rng power
'plants The C-14 source term recommended by NUREG 0017 Rev 1 is 7_' Cl es/yearfor an:

-.gaseous effluent releases is based on scahng factors and ﬁssron rates a pr__ C
evaluation'is.not. necessary Alsgo, it is not: necessary to* calculate: uncertamtre
.-'rnclude C- 14 uncertainty in-any: ca!culatlon of overall:.uhcértainty:.

- C-14 'or to

I the determmatron of the lrmrtrng sector all age groups and: aII of he_ exposure;pathways are

.FSAR table 2-20- and in:the. ODCM dose equatrons These could in¢ uide mrtk .meat and.
| 10 estlon and mhalat”'nf.pathways Atmosphenc Carbon-Dioxide (COz) is

the: photosynthetic actions of green plants. ‘Plants and
-from whrch most food-stuﬂ" |s denved equmbrate wrth the_.'C--14' C_Oz:of the arr Due to

with Appendix. 1 of 1':0 CFR 50 fimits;
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4.5 METHODOLOGY FOR CARBON 14 DOSE (continuéd):
451  Annual Dose from Inhalation of Carbon-14 in Air

The annual average airbome concéntration of C:14 at thé:location with respect to the release point
may-be determined as: -

X, =317x10*q, (5) (Equation 4:5:1)
Xec = the annual average:ground-fevel concentration of C-14 in air, in pCiim’
Qc = the release rate of C-14.16 the atmosphere; in‘Cilyr; thisican be deterfined by:

-(1-):us'in:g actUaiisampié dai’a obtaihed-d'\jrin'g-the-re“podiﬁgkpeﬁOd'

(2) estimation. by correcﬂng the: NUREG 0017 Rev 1 annual C 14 cunes released
for actiial capacity factor usmg the number of eﬁecuve full power:days (EFPD) for
the reportmg period

Q=1.3X EFPD' (Equation 452)
292
X/Q = ‘The highest:calculated. annual average dlspersmn concentrahon for any:aréa at

-or beyond the unrestncted area boundary 2. 5 x 10% sec/m®

347 X10%

the-number. qf_"p(_.j:llgg;.:qwnded_; by_:_the’_nq mber of seclyr

‘The anntial dose associated withinhalatiof for C<14,t0 organ (j) to an‘agé grolip. (&), is then:

Dfa= (VL) (DAY (Equation 4:5.3)
'D}iq_ = 1-the annual dosé. from mhalatlon to an. organ 0) of an age group {a).frofn: C-14'in
o g mremlyr

Ko - = t,h,_'ev.,an,n;ua_l';_a\_‘iera:_ge‘"grqun,d-'l\ev_éii gén‘c'éht‘ratibn@f.?@rﬂ in-air; in pCi/m*

vy = Inhalation raté 167 ag# aroup:(a); Table.4:5:3, in milyi

DF Aja = : 56 factor for an organ from carbon-1 for the inhalation’ pathway to-dn:

rga \_(j) of: an. age group (@ Table 45:4'in mrem/pC|
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45  METHODOLOGY FOR CARBON 14 DOSE (continued)

4.5.2 Concentration-of Airborné Carbon-14.in vegetation-

The concentration of Carbon-14 in vegetation at location with respect to the release paint may be
determined-as:

Y 14 = (3 1;7 X, 107 )(p )(Q 14) (X) (g:;) {Equation 4.54)
C‘{}, = The concentration of C-14 ify vegetation in pCilkg

P = tiefractional equilioium fraction, dimensionless

= 10for éOhﬁnuous releaisés

QM = ' annual félease rate of:C-14 from a PWR, assume 30% of annual C-14 rélease rate in lieu.
' ot site specific data; in Gilyr- '

= 0:30:%-Qe

q he’ h:g_hest calculated aniu _average dis gersxon concentration for any area at: or beyond=
the unrestncted area bo nde ry' 2.5% 10" seclm

R
© —

LN
m
-~
"

(10"2pCi/Ci)(10° g/kg) / (3:15E7 seclyr)

0 11 = ‘fraction of total plant mass:that is.natural carbon, dimensionless

= *{ijpnqéhtration of natural .;ca:r'_qun'_in_-the.a'tmp__s'pp,e_'_re,: in g/im®

453 : Concentratlon of Airborne Carbon~14 in Milk-

iran_on of Carbon-14 i mllk 1§ dependent on lhe amount of contammatlon level of thie-

(Equaiion 4.5-5)
Cly = Theconoéntration:ofCiTAAilk, pCilk:

Fm = -.gaverage:fractlon of thé: ammal S dany intake of C-14 that appedrs in each liter., of. mtlk in-

céntration of C-14-in.animal's feed, in pCilkg.

+amount of feed consumed by, the animal pef day, in kg/day:

Fol
It

= -Coworcatlie’= 50Kg; goat = 6 kg
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4.5 METHODOLOGY FOR CARBON 14 DOSE (continued)

4.5.4 Concentration of Airborne Carbon-14'in Meat

= (F(chh)@p (Equation 4.55)
¢ .14 = “The concentration of C-14 in meat, pCitkg:
FF = average fraction. of the animal’s daily intake of C-14 that appears in: each kilogram of flesh,
-in days/kg
= 03
A 14 = ‘The concentration of C-14 in-animal's feed, in pCirkg
Q= :amounit-of feed consurmed by the animal per day; in kglda'_y_
| = Cow.or catile = so:kg.-,gg“at =6kg

455 Annual Dose from Atmospherically Released Carbon-14.in Foods.-

DFLg [ULf,CFy + UM CH + u*‘-‘cM ¥ UERCh (Equation:4.5-6)
Dﬁ, = the annual dose! 10 organ HE of an individual in.age group. (@) from the dretary mtake of

‘-atmosphencally released: Carbon 14, in- mrem/yr

=
8
i

1hé dose conversion factor for the ihgestion of Carbon:14, ‘organ: (§)..and: age group (a) in:
"mremlpCr Table 455

= ingestion rate &f produce (non-leafy vegetables, fruit, grais), in kgjyr, Table 4.5-3"
= ingestior rate,of ik, in liyr, Table 4.5-3"

£ ingestion rate.of meat arid pouitry in Kgiyr, Table 4.5-3:

17 “ingestion rate of leafy Végetables; in kg/yr, Table 4.5:3

fg = fractiomof produce ingested grow in the garden of interest:
& 076, in liey of $ilé specific data.

o = fréction of leafy. vegetables in the garden-of interest
= 1.0, in lieu of site specific data: |

CL = The concent_rat_ir_:n,of C-14in .\{eg_gt_atron,_in pCikg

cy = The concentration:of C-14 in milk; pCikg

C 11;4 = .‘fhse':.-’r':ﬁn’c'e'nt_ré'tion‘ of C-14 in-meat, pCilkg
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4.5

METHODOLOGY FOR CARBON 14 DOSE (continued)

Table 4.5-3

Recommended Values for Ua, to be used for the Maximum Exposed Individiial.
in Lieu of Site Specific Data (Table E-5 Regulatory Guide 1. 109 Rev 1)

Pathway

Infant

Child

Teen

Aduit

Fruits, vegetables & grain

(kgiyr) "

520

630

520

Leafy Vegetables (kg/yr)

26

42

Milk {Liyr)

430

Meat & poultry (kg/yr)

41

inhalation (myr).

3700

s

Note 1 —Consists of the followmg (on a mass basis): 22% fruit, 54% vegetables_(lncludlng leafy vegetables), and-
24% grain

Inhalation.Dose Factors:from Carboni:14 for organ" © an individual from

Tables E7 o E-10, Regulatory. Guide

(mrem/an mhaled)

. Individual

H

Bone-

Liver

T-,BOdy.: o |

Thyreid’ | Kidne

Lung:

GHLLI

infant

1.89E-05

3.79E-06-

3.79E:06"

37906 | 3

‘3.79E06

" '3.79E-06

1.82E- 06'-

TwEos |

1.82E:08

e

R

. 3.25E:06

' e 095 07

| sooe:07

6.00E-07. | 6.0¢

' 6.08E:07

227806 |

4. 26E-07

426807 |

+4.26E-07

 426ED7

fa‘bie 455

Ingestlon Dose Factors from Carbon-14.for organ to an mdnvrdual from

' Tables E-11 10 E-14 Regulatory Guide-1.10
(mrem/pCu mgeste y:

Individual:

‘Bone

“Liver

T:Body

Thyroid

Lung:

GhLLL

Infant

237805 |

5,06E-06

5.06E-06

5.06E-06

' 5.06E-06

' 5.06E-06

. BI0BE-06 -

Child

1.21E:05° |-

2.42E-06

2.42E-06

2.42E-06

2 42E-06»

2.42E-06.

. 2142E-08

Teen.

4.06E-06

8.12E-07

8.12E-07

| 812607

| 812E07

812607 -

' 8.12E:07

Adult:

2,84E-06

5.68E-07

5.68E-07

5.68E-07

568607

5.68E:07

| 5.68E-07
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45 METHODOLOGY FOR CARBON 14 DOSE (continued)

Table 4.56

Carbon -14 Source Térm from NUREG-0017, Rev 1 (GALE Code) -
Section 2.2.25:2; Page 2:90; Tables 2-38.& 2-39, Section 1:5:1.1

Capacity Factor = 80% (292 effective full power days/yr)

_Release Points % of Total Ci Ci Released
Containment Building 21.92% 1.6
Aux: Bldg. & Fuel Handlirng _ etea% 45
_Waste Decay Tanks . 16:44% . 12
“Total i 100:00% _ 7.3

Qi coz (EPRI estimiation of GO, is, 30%, EPRI Technical Repéit 1021106, 2010, pages 3-26.& 4-28).
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-SECTIQN' 5.0

' ENVIRONMENTAL ‘MONLTORING -
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.Table 5,1-1

"EnvironmentaT“RadiOTog%éai.Monitoringn
' Station's Locations

. DIRECTION. APPROX. DISTANCE
STATION - LOCATION FROM PLANT FROM PLANT
i) G
o4 State’Park 01d Dam on River ENE 106
: near road 1ntersect1on '

. Co7 ;Crysta] R1ver Public Water Plant’, - ESE 7.4
édQ; Fort Is1and-Gu1f-Beaqh-= . S 3.2
c10 Tndian Watérs Public Water Supply ESE 6.0
13 “Mouth of Intake Camal WSW 4.6

clH . Head of Discharge Canal. e 0.1

 caam Midpoint of Discharge Canal o 1.2
éiﬁﬁ' D1scharge Cana1w;t Gu1f 6f Mex1co W

'-.Cié{f* B Yankeetown City Well N oN 3

19 B Nw Corner State Roads 488._ '1é&5; © 9.6
?¢%93 f 'AlD1scharge Are§ . | B — 2.0
é?é“ﬁ" : ;Intake Area ' _:_j__ o *%WSW;_' 3.4
.C40 : f. Near%E..S1te Boundary .ATETT oohpk _ . E | 3.6
' '.“stat1on CR South #5 - e ’

.éZi? §yf; 0.4
a6’ N 0i4
ca -- 016 s 78

. NNE o 0.9
" NOTE: Dfstances ore approx1mafe | More tgéﬁ -one type of'éémp1e media, fe air and

water) are obtained at some stat1ons For- ti-media stat1ons ‘there may. be minor
‘difference in distance foF each type of sample: o
I vegetat1on is not’ ava11ab1e, the “'e1ect another su1tab1e nearby 1ocat1on The
ENE sector s a1so an acceptab]e sector based on D/Q va1ues .
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Table 5:1-2

. Environmental Radiological Monitoring

‘Station’s Locations-Groundwater Monitoring Wells

ggké;ig

2007 by Eandro ELC:

OFF-SITE :DOSE :CALCULATION. MANUAL

. o DIRECTION APPROX. DISTANCE
'STATION. LOCATION: FROM_PLANT FROM PLANTQI’i_‘i_l
CR3-2 CR#3 Site Petiméte#;!jy§t Outside E 0.1

of Protected Area Fengg
CR3-4 CR-3 Site Perimeter, Just Outside: SSE. 0.086
' of . Protected Area’ Fence
- CR3-5. -CR-3-Site Perimeter, ‘Just. Outside SSW 0.051
' of Protected Area Fence
CR3=65"  (R-3 Site Perimeter, Just Outside W 0.038
’ of Protécted Area Fence s
CR3=6D'  (R-3 Site Perimeter, Just Outside W 0.038.
o ‘of Protected.Ared Fence
{6R3:7  ‘CR-3:Site Périietar, Just-Outside WNW 0060
.QfJProtectégrAneatFence
CR3-8 GR-3Site Per1meter, Just Qutside WNW 0:023;
‘of Protected Area Fence ' ' : S
CR329 CR-3-site Perimeter; Just Outside N 0.1
: of Protected Area Fence
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LOCATION
c27
€60
Cel
62
€63:
C64

€65,
C66.
C67
€68
- Ce9
-.g4¥
C70:
c7L.
c72
73,

OFF~SITE DOSE CALCULATION MANUAL

TABLE 5.1-3

RING TLDs
(INNER RING)

DIRECTION APPROX..

0.

W
N
NNE
NE
ENE

ESE
"SSE

Ssu.
SW.
WSW
- WNW
NW
NNW

QO 00 0 0 0 O 8 0 o8k eo

4

NW G N A W W Wk W8N o ©
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TABLE 5.1-4

RING TLDs
(5 MILE RING)

LOCATION DIRECTION. APPROX. DIST.
€18 N 5.
co3 NNE. 4
Co4 NE 6
74 ENE- 5
c7s E 4
C76. ESE 5.

5
3
3
4

NCE_ (Mi..).

08 SE
C77 SSE:
78 WS
-€14G w' 2
coL. N 4.8
€79, R 5:0°

BN RN SO R o b oW
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FIGURE. 5.1

Environmental-Monitoring
‘Sampl.e: Station Locations.
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“FIGURE 5.2

Environmental ‘Monitoring TLD: Locations
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'FIGURE. 5.3

‘Environmental Monitoring TLD.
~ Locations. '

eMoussesu.
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FIGURE 5.4

CR3 Groundwater Monitoring Well Locations
Deep Wells Are Also Installed at #s 1, 3, 6

Wells # 1 & 3 are not routinely
sampled by the REMP
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- SECTION 6.0
ADMINISTRATIVE CONTROLS
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6.1

6.2

6.3

"§ﬁ$3

OFF-SITE® DOSE CALCULATION MANUAL

ORIGIN AND PURPOSE OF THE OFFSITE DOSE CALCULATIONAL MANUAL

The Offsite Dose Calculation manual was developed to support the
implementation of the Rad1o1og1ca] Effluent Technical
Specifications. required by 10 CFR 50, Appendix I, and 10 CFR 50. 36-.
The purpose of the manual is to provwde the NRC .with sufficient
information relative to ‘effluent monitor setpo1nt ca1cu1at1ons,
effluent related dose calculations, and environmental mon1tor1ng to;
demonstrate compliance with rad1olog1ca1 eff1uent controTs

.CHANGES

The ODCM shall be ehenQEdﬁ1ﬁ atcordanéé'W1tthEchﬁ?Ca1 -
Spec1f1catwons (ref. ITS 5.6.2.3):: In add1t1on, 1nterdepartmenta1
rev1ews sha11 be performed as appropr1ate

REVIEW

‘The ODCM 4nd 1ts 1mp1ementat1on sha]? be: rev1ewed every 24 months

(ref. FSAR 1. 7 I. .18).

R S L
T5.-section moved. tosection 1.

"RADIOACTI

Th1s report 15 subm1tted as requ1red by Technical: Spec1f1cat1on

5.7:1.1.c to Crystal River Facility 0perat1ng License- No, DPR=72,
The fo]10w1ng 1nformat1on is 1nc1uded :

» A'summary of the quantities of radio:
-effluents -and sol1d waste release

_1meteorolog1ca1 ~data co11ected over:
ieu ofisubmittal, th1s data dse
tonthe NRC upon request:):

the prev1ous ye .
maintained -on- s1te -and 1s ava11a

w CAT9st and descr1pt10;fof unplanned. re1eases to unrestr1cted

-areas

'+ Change to: the Process Control,Program (PCP).
_» .Changés to the OFf-Site Dose Calculation Manual ‘(ODCM)

»  Significant changes to Radioactive Waste Treatment Systems
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. A Tist of new Environmental Radiological Monitoring Program
dose calculation location changes identified by theé land-use
census. '

) Information relating to effluent monitors being inoperable for
30 or more days

» A summary of‘dgse eéstimates to demonstrate cqmp1ﬁance.wﬁth the
dose:-specifications of the ODCM.

NOTE: The..results of the effluent report may reflect different.
guantities, concentrat1ons, and dose estimates than those of the
year énd summary from the -effluent managément system. This is.
based. on a year- -énd: data review and correction: of re1ease data.
-(e.g., removing miss-identified 1sotopes) and accounting: For actuaT
site: d11ut1on for liquid releases which are difficult to. account
for in. rgg] time:.
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6.6 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

This report is submitted as required by Technical Spec1f1cat1on
5.7.1.1.b to Crystal River: Fac111ty 0perat1ng ‘License. No. DPR-72.
The following information is: 1nc1uded

X3 Summaries

. Interpretations

».  Unachievable LLDs

s An analysis of trends of the hésu1£$.0f the radiological
-environmental studies andlprgvibuévaﬁnualcrepofts; '

¢« An assessment of any observed 1mpact of p1ant ‘operation on-the
énvirarment ..

-NOTE If harmfuT effects or evidence of irréeversible. damage aré
detected by the monitoring, the Report shall provide an:
analysis: of the problem and a p1anned course of: act1on to
'a11ev1ate the problem

Gu1d” 4 .8 (December 191 ); ‘of a11 rad'”lo
sampTes ‘taken-during the‘rePQrt period:

.NOTE If some results are not available: for inclusion, the
.report sha]1 note:and exp1a1n the reason for the m1ss1ng
results: The mis g'resu1ts shall be submitted as soon.
as. poss1b1e in a supp1ementary report.

~ e A summary déécﬁipt%oﬁ bfithefﬁéMé; 

e+ Amap.of all sampling 1ocat1ons keyed: to-a tab
d1stances and d1rect1ons from. the reactor’y K

ﬁ;; Unava11ab111ty «0f m11k or fresh: 1eafy'vegetab1eﬂsémp1es

requlred by Table 2=7 of Techn1ca1a5pec1fﬁcat1 ns.

e 'The-resu1ts of land-use: censiises.
s ‘Results of Interlaboratory Comparison Program..

e ‘Results of any unplanned release or 5pill of radioactive

5 ‘material that could have the potential to:contaminate the.
‘groundwater as reported to. ma1nta1n comp11ance w1th the:
groundwater: protect1on
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6.7  Voluntary Reporting as a Result of Groundwatér Radioactive Contamination
OBJECTIVE 2.2 from NEI 07-07

.NOTE
The following communication protocol only applies to licensed radioactive materials that.are.
‘generated as:a; resiilt of plant operations.

-NOTE

: .'Basellne radroactrv;tyjlevels resultmg from normal plant effluent. releases should be

-NOTE

: Commumcatlon 1 me, requrrements for water samples that exceed reporting criteria‘start
i3 ollowmg ‘notification of sample results from an applrcable vendor or corporate laboratory to:
{.the CR:3. Envrronmental & Chemlstry Sectlon

A, =Uﬁol§irl‘né‘d_-br' ljrr'éoﬁ_lrd_llegi-reléa'éa. of radioactive materiat from the protécted.area-
1 INVESTIGATE and document the-event,
2. . INITATE & Nh'clear Condition Report for documentation:purposes,

B, Industry:'groundwater protechon voluntary commumcanon protocol for sprlls orleaks: that
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ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT Cont'd
OBJECTIVE 2.4 from NEI'07-07.

Document all on-site ground water-sample results and a description of any significant on-site:
leaks/spills into ground water for each calendar year in the Annual Radiclogical Environmental
-Operatmg Report (AREOR) for REMP or the Annual Radioactive Effluent Release Report (ARERR)
for the RETS as contained in the appropriate reporting procedure, beginning with the report for
calendar year 2006.

Accegtance Criteria: .

a. The appropnate changes to the: ODCM/ODAM orto the appropriate procedures were expected to be
completed in a timeframe to support the 2007 repon of 2006 performance for plants thatwere
¢ ope ¢ tmg -or decommissioning when the GPI was adopted. Fornew plants, appropriate procedures
g quire- inclusion of significant on-site leaks/spills into ground water and all on-site ground water
results shall be developed and lmplemented -prior to. initial receipt: of nuclear fuel..

by Repomng of on-site:ground water. sample résults shall be as follows;
i Ground water sample-results that > taken-in support.of the GP but are not partof the REMP*
-fprogram (e.q: samples oblalne_d dunng the investigatory phase:of the:Action.Plan circa year
'_2006).are _reportecl in the ARERR requnred by 10 CFR'50. 36a (a)(2)

. A shall be. lncluded m.the?ARERR

i, Al on-site or off-site ground: water sample results that exceeded the REMP reportmg thresholds

T as’ describéed.in.the ODCM/ODAM that were' communncaled per section 6.7 acceptance cnlenon b-»;
'sha _,be mcluded in either the:ARERR:and/or'i ln the AREOR
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NOTIFICATION REQUIREMENTS (Cont'd).

NOTE
- Thé contact position for the State Official is:

| Department of Health

| -Bureau of Radiation Control

| Environmental Administrator

: The-contact:pgsition for the Local Officials are:

|| Citrus County Emergency Management Diréctor

[-AND

| Levy County Emergency:Management Director
NOTE

‘The:groundwater beneath CR 3 is too saline and brackish to be a'source-of potable water and will never
| be:used as a.source of drinking water. B .

Make mformal* communication as-soon-as practicable to.appropriate. StateILocal off' cials, wrth
follow-up niotification to the NRC, as appropriate, regarding significant”’ on-slt_ akslsp:lls into:.
ground water-and on-site or off-site water. sample resuits exceedmg the criteria‘in the’ REMPas.
'_:_,_descnbed in the ODCM/ODAM.

:Accegtance Criterig:: :
“This guu:lance provrdes a threshold for voluntary commumcatlon Some States may requlre dlfferent

:communication thresholds: the licensee:shall document any agreements wnth State/Local officials lhat
dlffers from Industry gu:dance

a. Commumcatlon to the desrgnated StateILocaI ofr cials-shall be. made before the end of the next
busuness dayifan madvertent leak.or. splll to. the enwronment has or can potentlalty get into'the: ground
-water and: exceeds any of the followlng criteria: .
c If a spill or leak exceeding 100 gallons from a solirce contaifing, hcensed matenal :
i If.the volume of a.spill-or leak cannot be quantlﬁed butis. Itkely 0 exceed’ 100 gallons from a
source: contammg llcensed material, or
sl .Any leakor spull regardless of volume or actwnty, deeme__d by the Ilcensee to warrant voluntary
commumcallon

To determine: whether a leak or spill would: tngger voluntary’ com‘mumcatlon consider the clanﬁcatuon ln
the: followmg three text boxes i in addition to 2! 2.4 i10iiis above:

LEAK: OR SPILL: The “leak or spill" represents an madvertent' : "erturbatuon ina systemor . i
=component s performance. This event thréshold is mtended_t ensure;that.State/Local officials are madeé -
aware that there has been-an event of interest at the site and to keep: them: ‘apprised-of. the licensee’'s. |
action to contain and, as needéd, remediate the event. “Léak orspill” événts.that:meet the criteria. shall be |
'_acommumcated regardless of whether or not the on-sute ground wateris, or. could be used: as a, source of .
drinking, water.

The:quantity of liquid. resulting from leaks or spills of solid materials of. waste or steam léaks. should be-

. evaluated with réspect 16 2.2.a. i to.jii, lncluswe

* see glossary atend.of section-
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SOURCE CONTAINING LICENSED MATERIAL: A liquid, including steam, for which a statistically valid
positive result is obtained when the sample is analyzed to the following:a pnon lower limits of detection
(analytical sensitivity).

The analytical 'sensitivity for identifying a source containing licensed material is, at a minimum, the
licénsee’s lower limits of detection that are réquired {or.radioactive liquid effluents for all isotopes.

POTENTIAL TO REACH GROUND WATER

Spills or leaks. with the-potential to reach ground water:: _
Spill-or leak directly onto native soil of fill, %
Spill-or leak onto an aitificial surfacé (i.e. coricretg.or asphalt) if the’surface is cracked or the mateérial is {
porous or unsealed,

Spill'or leak that is drrected mto unlinéd or. non rmpervrous ponds or retentron basins (i.e. water

.hydrologically connected to- ground water)..

A spill or Ieak msrde a bunldmg or contamment umt rs generally unlrkely to reach ground water partlcularly I
should be evaluatedas part ofthe: SSC risk-assessment. L

A spill or leak to a semi- xmpermeable or. |mperrneable suiface that is. recaptured or remediated: ‘per
Objective 1.4. before the close: of the:next business day does not trrgger the voluntary commumcatron
protocol.
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The licensee shall-document any-agreement with State/l.ocal officials that differs from this Industry
guidance as part of their recoid. For example, some states or local authoritiés have: indicated that they
do not wish leaks/spills to be included in the voluntary communication protocol or that the voluntary
communication:should be completed in a shorter timeframe.

busxness day for a.water. sample result

i Of off-site ground water. or sufface water that exceeds any of the REMP reportmg criteria for water as.
descnbed m the ODCMIODAM or

i -Oforissite.
could’ be used as a source of drlnklng water that exceeds any of. the REMP repomng crrtena for
water as: descnbed in: the ODCMIODAM

hety. communrcatrng {o the State/Local oft’ cials, be clear and precrse in quantxfylng the actual release

rmatlon asit.appliesto the approprlate regulatory criteria (| €. putitin perspectuve) The following- '
lnformatnon should be. provided as-part of the informal communication: .

i A statement that the: oommunlcatlon is: belng made as part of the NEI Ground Water Protection

' Inltlatlve ;
i Thé'date and time:of the. splll lea or sample result(s)
Aii lWhether or not the splll has been: ntained or thé leak has been’ stopped
% %If Known, the location of the Jeak Of*Spl“ or water: sample(s)

v .The source:of the leak.or sprll if.known,,
i A llst of the: contamrnant(s)<and the:verified: concentration(s),

Vil ‘Descnptlon of the'action(s).a r_eady taken and a:general description. of future actrons
a;member of the publrc if avallable at thrs@

AN estrmate of the potential: or boundlng annual dose 1
. time, and.
% .An -estrmated tlme/date to; provrde addrhonal inférmation: or follow-up;:

d. Voluntary communication to State arid/or Local officials may. alss require NRC Fiotification under
a0 CFR 50 72(b)(2)(x|) chensees should perform these notifications. cons:stent wrth thelr exrstlng
prog am,

€. Contact NEL by email’ to GW Notlce@nel org as part of a voluntary commumcatlon event as descnbed
“in. Objectlve 22,

f. Contact Amencan Nuclear lnsurers (ANl) as; part ofa voluntary oommunlcatlon event as descrrb""dim
OBJECTIVE 2.2 above : W
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THIRTY-DAY REPORTS
OBJECTIVE 2.3 from NEI 07-07

Submiit-a written 30-day report to the NRC for any water sample result for on-site ground water
that is or may be used as a source of drinking water that exceeds any of the criteria in the-
licensee’s existing REMP as described in the ODCMI/ODAM for 30-day reporting of off-site water
sample results. Copies of the written 30-day reports for both on-site and off-site water samples
shall also be provided to the appropriate State/Local officials.

Acceptance Criteria:

“a. -All ground water samples. taken for the Industry Initiative-shall be analyzed and compared to the:
standards and limits:¢ontained.in'the station’s REMP: as described in. the ODCM/ODAM. Pre-
2006 ODCMIODAM: requrrements specify-a. written 30-day report to the NRC for REMP sarnple
resu|ts that exceed any.-of the REMP reporting criteria. Under the:Initiative, a written 30-day:NRC-
feport is also requiredfor all:én-site sample: resultséthat exceed : ny ot the REMP- reportlng cfitéria:
and could potentially reach the ground water. that is.or could be used in:the future as a source.of
‘drinking-water. If the: ground wateris not. currently used for di _kmg water ut is.potable, each
station:should consideér the. ground water as.a. potentlal source’o :dnnkl g'water (see objective
.2:2:accéptance criterion b-for documentatlon needed: to.establish'a defens:ble Basis for
determrnmg the benéfi cial’ use(s) of ground water)

ial dlscovery of ground water oontamlnatron greater than the'REMP

‘will be generated each tlme a subsequent sample(s) suspected to be from the: same plume .
_ -jr_dentnt’ es’ concentrattons greater than any: of the REMP ¢riteria | as descnbed ln the ODCM/ODAM.‘

eCorrectnve actton(s) _; ry, 1 { reduce the pro;eeted annual dose toa
member of the. public. fo. less than the. Irmrts in 10- R__SO Appendlx I

o Al wntten 30-day NRC reports generated under |tem 2 3_, .?are 16’ be concurrently forwarded to
' the desrgnated State/Local officials. | -

"GLOSSARY_(sectlons 6.6 and 8. 7)

AREOR means the Arnual. Radlologlcal Envrronmental Operatmg Report summanzes the results of the '
REMP to'the NRC. _

'ARERR means the Annual Radioactive’ Efﬂuent Release : _eport as; requrred by 10 CFR 50 36a (a)(2) -
summanzes the releases of llqmd atrbome and solid wastes from the‘facility:and. provrdes the.calcutated

*:Ground water.as.used in. the GPI, means any subsurface water whether in the unsaturated or vadose
ZONe,ofin the ‘Saturated: zoné:of the earth..

).

Informal (commumcat/on) means a commumcatlon typrcally by telephone between llcensee personnel
-and'the- State/Local offi cials, Subsequent ‘notification: of the NRC'under 10°CFR 50:72 should be
' performed consistent with station: policy,
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Licensed material (from 10 CFR 20:1003) means source material, special nuclear material, or byproduct
material received; possessed, used, transferred or:disposed of under a géneral or specific license issued
.by the Commission.

ODCM/ODAM means-the-Offsite Dose Calculation:Manual or Offsite Dose Assessment Manual or
equivalent document. The' licerisee’ s manual.required:by - Technical Specification.that contains the dose
assessment methodology and radiological effluent technical specific ications.

REMP means the Radlologrcal Envitgnmental Monltorlng Program specified by the ODCM/ODAM that.
provides:measurements of: radiation and-of radioactive. materials in those exposure pathways and for
those:radionuclides;: whrch lead to.the: hrghest potentral radlatron exposures of individuals resulting from
the station operatron '

. RETS means the: Radlologlcal Effiuent Technical Speclf ications.required to control the release of
_radroactlve liquids and airborne materials from the site. Standard radiological effluent technical
.specrf ications are. found in: NUREG CR-1301

"S/gnlf‘ icant (leak oOr. splll) means:an ltem ar: mcrdent that'is-of interest to the.public or stakeholders It does
not imply-or refer to regulatory terminology nor'is it inténded to. indicate. that the leak or spill has public
heaith. and safety.or enwronmental protection. consequences

tr

‘VOIuntqzy:as:u_sed in the GP; means notrequired by statute or fegulation,

\__lerbs may” “shalf' ":sjhoul : "wrlf’ and would" have the: meamngs commonly used-in the:nuclear power

-'.mdustry (see ANSI N42 14-1999)? "Shall" denotes a requrrement "should™ denotes a. recommendatron
may denotes permlssron.
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6.8

' rgnored.

Pathway Exemptions from Appendix [ Calculations

Crystal River Unit-3's- (CR-3) effluents limitations are primarily based on 10 CFR 50, Appendix !, which is the
standard for assessing whether a power reactor effluents program is ALARA. 10 CFR 50 Appendix kis
lmplemented By:CR-3's Improved Technical Specifications and the Offsite Dose Calculation Manual
(ODCM) Appendix | limits are significantly lower than the health and safety standards of 10CFR20, and
lower than the EPA fuel-cycle standaid of 40. CFR 190.

To aid licensees in: establishing methods to demonstrate compliance with efﬂuent technical specification or

‘OE)CM specrﬁcatrons which are- based.on Appendrx I, the NRC issued guidance documents‘in the form of

*NUREGs and: regulatory gurdes (e g NUREG:0133 and R.G 1.109: being the primary documents). In

estabhshmg an:effluents | program, licensees were required to determine the primary rélease pathways.and”

-receptors': andf‘to includé these in the routine éffluents-program. Calcuilations: ‘which are. performed to

demonstrate complrance with: Appendlx ¥ derived limits usually use conservatwe assumpt:ons which more
than compensate for leaving out’ msrgmfrcant pathways.

show a srgnlf cant oontnbutron to off-srte exposure (10% or greater) then this. pathway:\ ould be’ accounted"
forin Appendrx I calculatrons If the pathway:is: srgmﬁcant and will‘exist for a prolonged. penodtrt should also,
be. |dent|ﬁed in. the ODCM. This does:not mean that: pathways which do not irieet. thrs cntena shouldbe:

o not otherwrse evaluated _

‘ If a pathway is.not included in Appendix | catcutatrons it may still be subject to the 10 CFR 20. Part 20 and

RG 1:109:do not provrde exphcrt descnptrons or methods for pen‘ormrng non-ODCM pathway analysrs But

tritium’ released throug no _al pathways is generally a small fractron (on the: order of 10%) fthe

Jromall radr__onuchde This f furlher diminishes the importance of the dose. contnbutlon from. tn'trorn released '
‘to the ponds-to a small fraction of 1% of total dose, a lot less than the 10%.criteria of Position. C: Releases
: to the: semrng ponds have. been authonzed by the NRC

OFF-SITE DOSE CALCULATION MANUAL ‘Page 167



Settling Ponds — History

1979 - As a result.of a-violation FPC.committed to making no releases to the ponds. -
Reference Inspection Report 79-35.

1981+ Instailed oily water separator to meét NPDES: requnrements

1983 - Letter to NRC outlining need to make pond releases-due.to: havmg to take oxly water separator
offine. Outlined controls including sampling and analysus

1984 - Letter o NRC outlining need to.make pond releases‘due to, havmg {0 take oily water: ‘separator
offline. Outlined controls in¢luding sampling and analysxs Plan was' specific about taking.2 liter
“samples. Not clear'why 2 although it may have. been common practlce atthe time to take 2 liters;
~with one liter being a backup sample,.

"1986°- Letter to NRC scope expands scope of pond releases to include:any time. release could violate any-
NPDES: permlt parameter Use same controls:as: outhned in1984 letter NRC OKs this’ pian,_:

1988 - Dose assessment of pond releases. shows that a group of releases result in. dose on. the orderof 1e--
5 mrem; a very small fraction of the limit.
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Power Rx Effluent & Direct Radiation Limits in Unrestricted and Controlled Areas
Unrestricted Area (Beyond Site Boundary):
From Appendix |

Air Dose: 10 mrad/y gamma-
20 mrad/y beta

From Nureg-0472

Dose Rate: 500 mremjy from Noble-Gases- \ o
1500 mremy from 1-131, H-3, and Particulates wi ty, > 8 days.

From 10 CFR 20
2 mrem EDE'in.any 1 hrfrom e'x__t\e'rh:a;! _s_puréésjpnly-
Unrestricted Area (Real Receptor): |
‘Doses apply to'& réal réceptor location-
From.Appendix |
Liquids: 3 mremdy.

Gases: 15 mremiy 14131, H-3andpartlculatesw/ ti2> 8 days’

From 40 CFR 190(EPA Fuel.Cycle Standard)

25 mrem 19 the-TB or any:organ except thyioid
75 iern to thyroid

These doses include direct radiation from ouitside storage tanks, radaste storage; ete:
.From10:CFR 20
100 mieify; TEDE"
Controlied Area:
Dose applies atréal.réceptor location -
From 10 GFR 20

100- mrem/y, TEDE (From Effluents & Outside storage/activities) -
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Summary of Changes:
Revision 34

1. This revision supports removal and replacement of radiation monitors RM-A1 ahd RM-
A2 with new monitors manufactured by Mirion Technology- ‘Both the-normal range and
the post accident sample monitors are being replaced. Reference EC/76363:

2. Page 2, added “A” frequency for annual to support.yearly calibration of the new gaseous-
-effluent’ monitors. per manufac’turer s recommendations,

3. Page 11, table: 2-3 changed operatmg range to normal range. Changed mid range
monitor to accident range monitor and removed, hugh range: monltor for items. number 2
.and 3.

V ‘requurements to match manufacturers recommendatlons and plant: PM programs for
'|tems number 2. and 3

Page::1__6‘ item “#" changed ﬁM -A-1 ‘o'b'e‘ra'ting ra‘ﬁge'-to ;‘norn‘i’al”"'range-:

g, Page 60, Gaseous Efﬂuent Momtors Setpomt Specnf ication 1.1-3 lodme channels for
RM-A1, and RM-A2 i 'eleted verblage rélating to uodme ¢channel, setpoints.

101 Page 70, Pre- Release Calculatlon 1 3-3 for Gaseous Efﬂuent !odme Momtors changed
title to: Pre release Calculation for lodine Evaluation: changed the lntroductlon to discuss.
ﬂxodlne loadlng on. the samp!e cartrldge item 1.D: changed the- ﬂow rate from'1. to 2 cim.
-and correspondmg € 'c-value to match the new,momtor desngn ﬂow of 2. s’w_mz' also

' -method based onfconservatwe |sotop|c mixes and vendcr mformatnon for the cahbratlon
-slope response of the respectlve monltor
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